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Abstract

Human civilization has a long history about power relation among the dlodilg and
the societies. Power relations prominently try to 'other' them wbopawerless,
voiceless, socially backwards, culturally isolated and economieaipjoited. 'This
paper presents how European elites make 'other' to the nativansfrid he process of
‘othering’ establishes the idea of subalternity;which is tefethrough the African
natives in Joseph Conrad's novel Heart of Darkness.The native n&fracavoiceless
and put beyond the center of conversations among the non-African clearabteway
of keeping Africans at bay is found in the novel; and they areernaty slaves. This
study tries to explore how subalternity is reflected in Joseph a@@niHeart of
Darkness. Furthermore, this novel is viewed in this article frbwe subaltern
perspectives proposed by Antonio Gramsci (1891-1937) Gayatri Chakra&mxigk
(1942), Ranajit Guha (1923-2023) using the qualitative research. The novel has
reflected subalternity after the input of sources; and this cusked for the objective
conclusion.
Keywords: Binary opposition, dichotomy, orientalism, othering, projection,
subalternity

Introduction
Twenty-first century is pivoting over the inclusiveness of the pebplenging to
diverse social identities in the earth planet. Previously, suchrsdividentities were
under the shade of hegemonism, i.e. Eurocentric knowledge. Theowaypf
Eurocentric knowledge is paving number of measures to enter the woultcheard
people, unseen people, unrecorded people, marginalized people, oppressed meople, a
the othered people. This othering is made by the dominance of hegemaonyeve
voiceless people. There is a long human civilization history intwpéople are made
other through the domination of hegemony, language, gender issuesissa®@al class
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issues, and socio-political existence. 'l would say that SubaltacieS arrived in the
global mainstream in 1993, after Ranajit Guha's alignment withaBg S. Cohn had
made the project's cultural critique of colonialism an elixir ngfw vitality for
American-style cultural history (Reading Subaltern Studiesc@riHistory, Contested
Meaning and the Globalization of South Asia DAVID LUDDEN).

The most striking way of othering voiceless people is exantimedigh the 'subaltern’
reading. It is the subcategory of combined Marxist and Postcblorading of the
society. Subalterns are voiceless people, historically non-retpetgple. 'They cannot
represent themselves; they must be represented (Marx, 1972, 106).'

The word 'subaltern’ is used first time by the Italian Msr&intonio Gramsci to refer to
the workers and peasants, the inferior in rank; but it graduatignbe a buzz word in
the colonial and post-colonial studies. Asian critics like Raiajiha, Gyatri Spivak,
Partha Chatterjee adapted the idea of Gramsci to confront thmaloffistorical
documents which entertains to silence the subalterns and prometeoats or ruling
class people. Spivak's essay 'Can Subaltern peak?' is thdacdigtmstionand its
answer is 'They Can't Speak'.

The subaltern characters need to raise their voices in order testprobnfront
advocating for victims' rights, equality, justice, and identity. But theyatann
Subaltern studies are the result of globalization which promotédetacsithe afflicted
people and create sophisticated elites. The last two decadas o¥entieth century
became the pageant of subaltern studies. The history of théesnlzdhsses was just as
complex as the history of the dominant classes, elite clasdieg, classes although the
history is just 'official' history; not the history of 'all' peagHastory is indifferent to the
sacrifice and contribution made by the oppressed class peoplaryHestords the voice
of the heroes recognized by the higher class of people. So, Jaequea tried to
deconstruct the 'Eurocentric knowledge' and favoured the 'otheoeqh i the society
for consciousness and meaning construction process.

'Derrida calls the ethnocentrism of the European science.....isrtiay of the crisis
of European consciousness (Spivak, 1988, p.295)'

Subaltern Studies is a name for the general attribute ofmpkimgle subordinated class
in society, whether this is expressed in terms of class, geraer etc. attempting to
allow the people to speak within the pages of elitist historiogtaptpeak for, or to
sound the muted voices of the truly oppressed, repressed, marginalised and nmade othe
The literature which represents the powerless people, opprdsssd working class
people, gender discriminated people, racial and cultural discrimipeteple, or the
deprived class people is subaltern literature. Subalterns are te¢egsipeople, and the
literature gives them voice, raises their voice is subaltegrature. Mulk Raj Anand,
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Tony Morrison, David Arnold, Partha Chatterjee etc. are the subalt@ers.'Subaltern
refers to the ‘inferior in rank or status (Tyson, 2006, p. 425)." This meanghe
literature of the marginalized people who have been overshadowed layffdrent
elites,racial elites, indigenous elites, gender elites, pdliakges, geographical elites
and cultural elites. The elites always try to keep and exteggmony over weaker
groups. As the result, the process of othering remains for long time in human society.
Joseph Conrad's renowned novel (novalapart of Darknesg1899), generally a 'sea
journey novel’, follows the journey of Marlow in Africa, portrayingrh Conrad's own
time in the Congo in 1890. The narrative reflects on the inhuman esalitiEuropean
colonialism, depicting disorder, devastation, and the oppression of Arittgrortrays
the African people into power dynamics through language that theaAs are only
slaves. The story explores the clash of European and African egyltsparking
reflections on comprehension and potential conflicts. The narratimegbfrdenounces
imperialism, condemning cruelty and profit-driven western matemal Marlow's
narration plays a pivotal role in shaping readers' perceptions ofsevemforcing the
narrative's stance against mistreatment and exploitatiomai#ly, Heart of Darkness
encourages contemplation on cultural exchanges, personal growth, and da ethi
ramifications of colonialism. The entire narrative is madehleyriarrators reflecting the
African people from their own perception, and do not allow the natovepeak; nor
their views are communicated.

Generally, Conrad explores diverse ways where integrity ofltheacters is threatened
by the politics and economics corrupting the personal relationships. Hetrexohcile
social and individual conflicts. Conrad's another noVidéle Nigger of the Narcissus
(1987) is about 'a necessary corruption of any kind of human societgh€3a1998,
p.1156). This novel, too, points out that society is necessary but corrupaiapes
further conveys meaning of Conrad's all novels is that 'how rahteterests corrupt
human behaviours and relations'. Economic and social exploitationsteebenthe
champions in Conrad's Noveldeart of Darknesss more dimensional in this issue.
'‘Conrad is not protesting against anything, only illustratingeamanent aspect of
human condition(Daiches,1998,p. 1156)'. Such corruptions, exploitations, abusing
power over the powerless people and process of othering is key a$ssubaltern
studies which is vividly found in Conrad's nov&art of Darkness

Statement of the problem

The process of othering has become a part of human civilization beziapsaver
relation maintained in the society. In Joseph Contddart of DarknessElite groups
always strive to keep their dominance over the marginalizedipgroMarlow's
narratives stand for keeping Africans silent and put them beyond eheercof
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conversations. They are presented as nobody and used them asTdlayeare only
exploited, abused. This article tries to explore the answer to these reseatadngque

i. What is the position of characters in the novel?

ii. Why are characters silent in the novel?

ili. How does the novelist depict the ‘other’ characters?

Research objectives

This article is focusing on the process of othering to nativeais and finding how
they reflect the subaltern position obtained in this novel.

I. To study the position and power relations of characters in the novel

il. To study how the characters are silenced by the elite or hegenmny gr

ii. To study how the process othering is designed throughout the novel

Literature review

The study of Africa has emerged a long discourse in the tztduries. Chinua
Achebe portrayed the 'image of Africa’ with the violent criticief Joseph
Conrad’s novelHeart of Darknes#t has a racist marked, which is the
development of postcolonial theory, which criticallyaddresseslabacies of
colonialism (Clarke, 2017, p. 15). Achebe saw this novel through racist
which repressed the African natives. This view developed the comept
imperialism and colonialism; and ultimately it based subalkens to read the
novel. Mariwan Hasan et al (2021, p. 39) haspresented insight about Caatrad t
Joseph Conrad was a thoroughgoing racist. That this simple truth isdymss
in criticisms of his work is since white racism againstriésf is such a normal
way of thinking that its manifestations go completely unremarkadena detalil
studies over thédeart of Darknesswith the focus on imperialism, colonialism
and racism. The marginalization and exploitation of the voicelé$saAs by the
affluent Europeans are made key issues. This novel is the exploddtion
unpredictable human nature as well as the relevant matter ctiglegical and
physical colonialism.

Several critics have observed Conrad's representation of tkecdatinent and
its people as very much a part of a marginalising traditioh tha existed in
Western literature for centuries. Most notably, The NigeriaitewrChinua
Achebe (Clarke, 2017, p.11) accused Joseph Conrad having racism because he
refused to see the black man as an individual in his own right,en@di®e of his
use of Africa as a setting—representative of darkness, savagéataamd evil.
The oriental doctrine is present here that the Europeans are highlyed and
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intellect. This ideology has affected Joseph Conrad to be a thoroughgastg ra
That this simple truth is glossed over in criticisms of h@kns since white
racism against Africa is such a normal way of thinking thahasifestations go
completely unremarked (Achebe, 2006, p. 172)
G. Sankar (2016) under the title 'Postmodernism and Postcolonialidoseph
Conrad selected Novels: A Glimpse' focus on how native Africams a
marginalised and repressed with the help of Europe's colonial power.
ItsnainiBarorohMarfu’ah (2013) in his article entitled 'Colonialiand Racism
Reflected in Joseph Conradieart of Darknesshighlighting the European
imperial power over the Africans because of race and color. dimeafion of
white elite's dominance in conversation and identity has based esubalt
discourses, which is the by-product of colonial doctrine.
The different readings ofeart of Darknesshave not read as per project of
othering to make the voiceless people subaltern, repressed, maeginalis
exploited. The to meet this absence, this article prelimindoityses on the
project of othering ifHeart of Darknesswhich is the projection of subaltern
reading; a byproduct of postcolonial reading of the text.

Methodology
Entire human civilization is in affliction in different names. Yhare striving despite
the adversities. The writers, poets and philosophers have immensgsiropsaauman
struggles, confrontations and voices, which reflects in their thoughts and crehtse. T
confrontations are for the stabilization of power relation betwhenoppressor and
oppressed. The modern criticism has accepted subalternity intliegtsjse it seeks the
oppression of minority language speakers and analyses the texh&wmédrspectives.
'In the post-colonial studies, subaltern identifies and describes thenomen, and the
social groups who are socially, politically and geographically detsi the hegemonic
power (Sharma, 2078, p. 458)'.
Similarly, this article tries to examine Europeans- basadacters as othering agents of
the native Africans.'In the work of subaltern studies, it is rseegg0 reach up to not
only the ideological part but also the livelihood of common people i.e. fpomers,
shepherds, workers, laborers, oppressed caste women. They are asdkurgs, they
also think, take decisions, decide the way to live and grow in thetgothe subaltern
studies, therefore, defy those historians who regard people’s actexteasal to their
consciousness (Sahoo, 2014, p. 81)
These relative studies are essentially chosen for understaotiiogpering to make
people subaltern in Conradeart of Darkness. This paper is preliminary based on
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textual readings, both printed copies, and the e-resources. Thesegysegeirerally
promote to admit secondary data, as the source for the qualitatazeTta enormous
treasure of English literature, their critical studies are alsgad. Similarly, the narrator
Marlowe examines the European based- characters and nativean&friguite
differently. So, narrator's point of view is given focus for evideite researchers and
the writers, their interpretations and research works are accepteabases.
The study has been conducted assimilating historical sourcesisaadpostcolonial
approach to examine Conradieart of Darkness To know if Conrad supports
subalterns or he just showed how colonizers behaved badly with the pooe péopl
Africa. Several writer's works have been consulted to support tlas i@eout the role
Conrad had in showing voicelessness of African native people. Moremxamples
from the text are used to prove that fact that Africans have ibeele other, subaltern
and they are treated as if they are not human being.

Findings and discussion
Otheringin subaltern projection
Othering process includes exposing and labelling differently individuayroup of
people in the identical society or group. The power holders or colenggrress
members of indigenous culture fully quite unfairly and inhumanly. So, athas
position of human being which is subjugated by power. Such subjugated pemple a
othering. This makes binary opposition as powerful / powerless. Inirthiarssense,
Simone De Beauvoir entitled her one essay 'Woman as Other' boblemhe Second
Sex as man / woman.
The Heart of Darknesscreates very powerful binary opposition as Europeans /
Africans, we / they, Whites / Blacks, civilized / savage, WeBtast. The narrator
Marlowe observes in the journey that there is brutality in inapem, and equally there
is miserable condition of the native Africans as 'the standaravafyery' (Tyson, 2006,
p. 428). The Europeans' motive to earn through ivory trade in Africaas ale to
achieve this mission they create dominance. The African natiggasirthe outsiders to
follow white men's instructions; and they lose their identityhtsgto choose and
freedom. They are compelled to work. They suffer form the insefficifood,
mistreatment, decline in health, lack of attention by the coloniaedsthe natives think
they are inferior to Europeans.
Marlowe delights when he sees a white man at the Outengtdtsaw a high starched
collar, white cuffs, a light alpaca jacket, snowy trousersdeancnecktie, and varnished
boots' (Jago, 2011, p. 393); but he never excites seeing the nativenafridas is
because, Marlowe thinks only European whites are sophisticatedsedyibdvanced
and intelligent. That is the reason, the Chief Accountant is aeWhiarlowe uses
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certain puns to describe African natives, such as 'black’, 'éyglsaéning’, 'bodies
streamed with perspiration’, ‘faces like grotesque mask’, 'laadknaked’', 'savage,
backward and undeveloped' etc. in order to symbolize them as 'othdahieamdhite
Europeans embody as 'self'. Marlowe observes native Africans:

I've seen the devil of violence, and the devil of greed, and the devil of hot desire; but,
by all the stars! these were strong, lusty, red-eyed devils, that swayedaadtmn —
men, | tell you(p.381).

The process of othering African natives by the European traddds lthe process of
subaltering them. This process builds an identity; as subordinator,apiatleinferior,
junior, ruled, aborigine by the roles they obtain in society. Heggmelite and
bourgeoise class try to stabilize, protect or even enhance their cmaitiarough
language and behaviour. Most of the time the narrator speaks adheerative
Africans through his eyes. He never allows to speak to them. Wéagtives intend he
does not know, but he knows what he knows through the elite's eyes. witaGg/atri
Spivak explores the universal rhetorical question 'Can the subalpe@k™. Its
universal answer is 'No'. Same substance occurs iHdhg if DarknessMarlowe, the
narrator never interacts with the native Africans, but he onlyreésehrough his eyes
because the subalterns are the 'subject to others'. Marlowe observes¢hafriaans:

A continuous noise of the rapids above hovered over thisscene of inhabited devastation.
A lot of people, mostly black and naked, moved about like ants(p.380).
Voicelessness in subaltern projection

The Voicelessness of the black subalterns is so vivid in thisl.nel\&lowe speaks
Kurtz's intended woman, as she is white and he shares Kiegfifsgs to her openly,
even with 'white lie'; because she is from elite class, iletewBut Marlowe never
speaks with Kurtz's black mistress, nor she can speak with Marlbhe loses her love,
but her affliction remains unspoken and unheard. Gayatri Chakravorty kSpiva
considered as one of the most influential postcolonial intellectuls, ‘Subalteriis
not just a classy word for 'oppressed’, for [the] Other, forebmaly who's not getting
any opportunities. If in the context of colonial production, the subaltesmbaistory
and cannot speak, the subaltern as female is even more deeply in $¢8pd@k, 1988,
p.309)".

Basing the words of Spivak, subalterns (African natives) are nvadg, thrown away
from the mainstream; even in the communication made by Europess €hat might
be the cause that Marlowe has obtained power, and he uses thextné¢lpower just
because he is colonial exploiter who is capable to subjugate local people. He says:
Theywere nothing earthly now, — nothing but black shadows of diseds&arvation,
lying confusedly in the greenish gloom. (p.382)
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The subalterns can speak in their own way with own tongue and aboethey have
problem to speak colonisers' standard English. Their voice is bunuiligam. When the
natives seemed to be cannibal and hungry, a nigger says, 'cat¢hiven'im to us'
(p.404). This is because the subalterns cannot speak openly, acciladelyy and
grammatically. Rather they seek appreciation from theselithe natives are portrayed
as dirty and civilized. This creates binary oppositions between Eamspand the
Africans that 'Africans are presented as subordinator' and unvoicetiuted. The
absence of dialogue between Marlowe and other Europeans with the Afnioamns
proves the rhetorical question '‘Can the subaltern Speak?'.

This novel, on the way to subaltern study, creates 'eurocentnwbimh means projects
the ideal position of European ideas and culture. Lois Tyson (2006, p. 421) writes, ".. the
use of European culture as the standard to which all the other cudtereggatively
contrasted - is called Eurocentrism.' Heart of Darknessctsfleurocentrism, a part of
subaltern studies. This ideology is reflected in Marlowe's this comment:

There it is before you — smiling, frowning, inviting, grand, mean,insipid, or savage,
and always mute with an air of whispering, Come and find out. (p.378)

Orientalism in subaltern projection

Heart of Darknesgrojects the ideology of subaltern with the support of the ideology of
orientalism. Orientalism, coined this term by Edward SaidhesBastern World that
includes Middle East, Near East and Far East (territory @f &sd North Africa) which
the Europeans defined them as primitive, savage, 22ivilized22d and noreciniall
This novel reflects native Africans (Orientals) characestiy these negative attributes
with lack of education, poverty, primitive, savage, slave and uimadil They are
dehumanized, and voiceless. The native Africans are not allowed to gpealy with
Marlowe, rather they are represented and narrated about thenargwe. Marlowe
gives every details of the native Africans without communicatiitly them. He speaks
as per his impression and visualization about them. He evaluatégeaw@aman in this
way:

She must have had the value of several elephant tusks upon her. S$eevages and
superb, wild-eyed and magnificent; there was something ominous aaty stater
deliberate progress. (p.416)

Marlowe portrays the native Africans who are working with thent thay are
cannibals, and they are hungry now. But they do not attack the wilnpgepeather
want to get the dead body. This creates a wonderful dichotomy doetthe River
Thames and the Congo River to create as light / dark binary opposifioasis the
reason how the Europeans made the native Africans voiceless atedl a@eminance
over them thinking that they are superior, intellect, 22ivilized, cultiaed, belonging
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to the elite class. Such assumption helps to invade and stabilize doaiozer the
inhabitants. Marlowe cruelly describes the native people as:Satan
Black shapes crouched, lay, sat between the trees leaningtalgaitrsinks, clinging to
the earth, half coming out, half effaced within the dim light, inhed attitudes of pain,
abandonment, and despair (p.377).
Racism in subaltern projection
Heart of Darknes$ias very strong projection of racism which creates subaitass of
people. In this novel, subaltern are niggers, they are blacks, thefpadish and
immoral. They are projects as animals losing the status of hbelag; and having nor
identity of their own, nor they have any purpose and ambitionutnrd. They are
nameless slaves, physically and spiritually sick, and victims.y Tioéerate the
oppression of colonizers' exploitation, and they need to raise voice.
Racism pervades in all sectors of society; politics, economidtsire, art etc. and this
ideology just discriminates people as per physical complexion andgloal
differences. This exercises exclusion and oppression to exastites from them; as
in Heart of Darknessto extract ivory from the native Africans. In the beginning of the
novel, Marlowe observes the black are savage and barbaric to ransaere. He has
almost negative puns while referring the native Africans.
Heart of Darknessis perceived through the eyes of a European; and so, Marlow
displays his racial attitude towards Kurtz's black mistrgssdying, 'She was savage
and superb, wild-eyed and magnificent; there was something omindwsiagely in her
deliberate progress' (p.415). Here Conrad projects the prejudice Blitbpean people
against the black Africans that they are savage and dangerous looking.
Marlow notices that she wears 'barbarous ornaments . . . herdsadone in the shape
of a helmet, she had brass leggings to the knees' (p.416). Thidipeejeflects both
racial and gender biasness; and tries to create positive impression aboutthe 'self
Conclusion
Subalternity is a form of assigning people only subordinating rolestatds, and it
turns into an umbrella concept which extends the scope of researchvémous
subaltern perspectives judging how much they are made voicelessejphJConrad's
novel Heart of Darknessthere are different projections to make the native Africans
subaltern. They are the process of othering, ideals of orientalsimracism. So,
Spivak warns in such a situation of accommodating the condition of an enduring
subordination. She declares that the undertaking of an intellectoahéatway for the
subaltern groups and let them freely speak for themselves. BlEuttopean ivory
trades establish themselves as imperials and colonizers araisexgower over the
marginalized native Africans either suppressing them or iggdheir status as human
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being and keep on exploiting them. Despite being made 'other’, tive rdticans

cannot voice against injustice, psychological and physical tortheerdaders feel pity
on these subaltern native people; and may be, Conrad wants to imeakeide of

subalterns raised by the readers so that they could regainptiegious status and
respects. The dichotomy white / black, West / East, colonises®nised, civilised /

savage can be broken, or goes reverse. Such reversing projsciidvocated by the
post-modernism, and it has brought a lot of changes in the peomelwddking the
'Eurocentric knowledge'.

The changes happening in a globalized post-modern world defines theersuba a

separate class. The Subaltern School has contributed a lot inuthe dodt history,

economics and social sciences in Third World countries during etite afventieth

century, and the beginning of twenty - first century. It shappartof postcolonial
theory in literature and its application is certainly functional in the studgrdin texts;

for example — Dalit Literature in our context.
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Abstract

Radiation protection for people and environment from the harmful radiatiarprime
issue all over the world. Shielding is one of the basic principleadiation protection
in the existing radiation situation. Radiation interacts with th&en and its interaction
depends upon the various factor.Based on the interaction, the shieldingalmater
selected. In the present, we have chosen the three different shirlaiiegals namely:
lead, concrete, and water. Our aim is to select the proper shieidiegial among these
materials based on their performances. In the virtual lab worle tifierent types of
radionuclide sources such as Co-60, Cs-137, and Am-241 of activity 1uCbbéane
used and results show that lead has strong shielding perfornahee than concrete
and water.

Keywords: radiation shielding, ionizing radiation, activity, radionuclide, and
radiation protection

Introduction

The International Commission of Radiation Protection (ICRP)mesended an
appropriate level of protection for people and the environment from thauiar
effect of ionizing radiation because it has capable of causogeaministic or
stochastic effect on the biological tissues(Domenech, 2016).Hence, the
understanding of the health effect of ionizing radiation is the prgsee of
radiation protection. There are three fundamental principles of tiadia
protection: distance, time, and shielding. If anyone is in an exisidigtion
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situation, exposure can be reduced by actions taken on the exposure pathway
using the fundamental principle of radiation shielding. When the gamma
radiation passes through matter, due to its interaction with magantensity
exponentially with thickness of the matter. As a result, such rabigused as a
shielding material to protect personnel and sensitive electroqgpraent
(Ozavci & Cetin, 2016). It is one of the key protection methodserathan
minimizing operation time and maximizing distante{Sazali et al., 201p
Basically, effectiveness of shielding depends upon the thickness, dype
shielding material and energy of the incident radiation. Moreovegrmabhivith
high atomic number and density are more effective for radiation shielding.
One of the effective shielding materials for gamma radiasametallic lead (Pb)dueto
its low cost, ease processability, high atomic number (Z), afddagsity. However, it
is known for its extremely low level of neutron absorption, environmental pollution, and
toxicity(Mirji & Lobo, 2017). In addition to lead, other materials such as concrete and
water are also used as shielding materials for gammadicsdrauclear facilities such as
in nuclear power plant and research reactor.
Here, we are going to discuss the three different types ofemamely: Cobalt-60,
Caesium-137, and Americium-241.Cobalt-60 (a half-life of 5.27 years) lieta
emitting radioactive isotope along with gamma radiation. It has walgety of
industrial and medical applications, such as in thickness gaugasgedelices, and
radiotherapy in hospitals and industries.One use for it is in a alagidget that treats
brain tumors and blood vessel abnormalities precisely when they woultvisinde
incurable. Large cobalt-60 sources are increasingly used fatehézation of foods
and spices. It kills bacteria and other pathogens, without damagngroduct and
remains non-radioactive after sterilization. The isotope Co-59@stinnally activated
with neutrons to form cobalt-60 and undergoes to produce nickel-60, a stzioleel
Since the activated nickel nucleus releases two gamma lityemergy of 1.17 and
1.33 MeV as shown in Figure 1, and the overall nuclear reaction is given in eq (1).
3Co+n—-%"Co > ONi+e +y ......(1)
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Caesium-137 undergo@sdecay by a neutron decaying into a proton, releasing an eled¢teon.T
decay mode of Cs-137 is shown in Figure 2 and overall reaction is given by eq. (2).
Bics>2Bate +y .....(2)
Americium-241 is a man-made radioactive metal of half-life #8ars. It is mostly alpha
emitter andexists in a solid state under normal condition. TH®maclideis created when
plutonium absorbs neutrons in nuclear weapons tests andnuclearsetias employed as a
radiation source in industry, research, and medical diagnostic equiftrizefniequently utilized
as an ionization source in smoke detectors in trace leweldirEt decay product of americium-
241 is neptunium-237,and it is presented in Figure 3 as given by eq. (3).It also decays snd form
other daughter radionuclides and finally a stable bismuth meefdr The radiation from the
decay of americium-241 and its daughters is in the form of alphialesy beta particles, and
gamma rays.

22tAm > 23INp + jHe +y .......(3)
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Figure2:Decay scheme of Caesium-1&Hodier et al., 1975
Lambert's law

When the ionizing radiation passes through the matter, a part cdiagion is
absorbed by matter. If a sheet of any substance is interposkd path of ionizing
radiation, its intensity decreases. Lgbe the intensity of the incident radiation drizk
the intensity of the radiation after it has traversed a thiddesf the matter. Then the
decrease in intensityl is observed to follow the equatidh= —uldx. Whereu is
called the linear absorption coefficient and depends upon the frequeti®y raldiation
and nature of the medium. Solving, we get(Cherkasov et al., 2019)

I =Ie ™
This equation is known as Lambert's law
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Figure3:Decay scheme of Am-24R¢ling et al.,195p
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Literature Review

Azeez et al. (2013a) performed the radiation shielding propertiesofwrete with
different aggregate granule sizes and result showed that dhsarption coefficient is
inversely proportional to the thickness of the shielding material.K2021) also
conducted a work about the shielding materials that can replad¢eatheHe observed
the effects of the particle size of shielding materialshielding performance. Particle
structure and performance were observed for every shielding, shbeth were
fabricated by mixing micro particles and nanoparticles wigtolgmer material using
the same process. Result showed that nanoparticle shielding stwdtedrin a 5%
increase in shielding efficiency in high-energy regions, anddifference between
microparticles and nanoparticles was almost equivalent in the piadoc low-energy
shielding.Azeez et al. (2013b) conducted the study of linear attenuadefficient of
concrete and result showed that concrete containing 30% iron fillingiglasst linear
attenuation coefficient. Al-Khawalny& Khan(2018) conducted linear andss
absorption coefficient of various soil samples in India using varioosgasources that
helps to study the soil properties.

To carry out such work, it needs sophisticated radiation laboratoty gamma
spectrometer. Moreover, each sample should pass through the homog=teinyget
the consistent result. It is a kind of tedious laboratory work howiéwam be carried
out anywhere without laboratory procedure in virtual lab because it iadtite, digital
simulations of activities of real phenomena. While virtual lab pl@si unique
opportunities for interactive learning and self-paced education, th&y pose
challenges related to technical requirementsand the potential ioedwdt hands-on
experience(De Vries & May, 2019). The main aim of the work istiidy the radiation
shielding properties of lead, concrete, and water using differentesoofcradiation
using virtual lab.

Materials and Methods
It is a virtual experiment in which three different typessofirces such as Co-60, Cs-
137 and Am-241 of activity ofiCi have been used.The experimental setup for the
radiation shielding calculation has been shown in Figure4. The distetween the
source and absorbing material)(ts adjusted at 10 cm and distatg = 0. For the
exposure calculation, three different type of shielding matesiath as lead, concrete
and water have been used. To calculate the exposure with thediathace between
the shielding materigld,) = 0 and detector, the thickness of the shielding is adjusted
at 0.5cm for all. The shielding
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Gamma Radiation Shielding Calculations

Gamma Radiation Shielding

Radicisolope: [Soloct < | Activity: | | [Soiset ~ ]
N D en a2 [ | em as: | =
Shielding material: [Sclect  w thickness: cm
Exposure:  inP1: | | mswih | | mRm
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Figure4: Experimental setup for radiation shielding caldolat

material is always adjusted perpendicular to the direction of incident radiation.
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Figure5:Variation of the exposure with the radial
distancebetween shieldingmaterial and detecto€&®60

Results and Discussion
When the source of radioisotopes (Co-60), its activipyC{lLand the thickness of the
shielding materials (0.5 cm) are adjusted and the exposure is absetivedhe change

of distance between the shielding material and detector, thetivarof the exposure
has been observed as shown in Figure 5.
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Figure 6:Variation of exposure with the thickness of theefifing material for Co-60
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As the distance of the detector is increased from the shietdatgrials, its intensity
gradually decreases due to the scattering of the mat&aise result was also obtained
when the source of Cs-137 and Am-241were kept away from the souncgic#ites
that changing the distance of source or detector from shieldaterial does not alter
the result. Again, the exposure rate was relatively higheomerete and water rather
thanlead. The least exposure has been observed on passing through the lead.

The exposure of the ionizing radiation with the thickness of thedaimgematerial for
different source of radioisotopes also have been studied keepinwdista0,d:=0 and
d>=10 cm.Figure6 shows how effective is the lead to block the ioniaidigtron from

exposure.
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Figure7:Variation of exposure with the thickness of the
shielding material for Cs-137

In all cases, the intensity of the ionizing radiation in tefrexposure decreases as the
thickness of the shielding material increases. However, lead stiwevsiramatic
decreases in intensity of radiation that passes through theshiaidiegial. It may be
due to the higher density of the lead. Comparing the shielding alatevater and
concrete for Co-60 radioisotopes, water shows relatively hidisarlaing properties of
radiation. Hence, least absorbing properties has been observed in the concrete.
The shielding property of the radioisotope Cs-137 also has been stindiedthe same
condition as mentioned in Co-60. The change of radiation exposure with tlsiakines
the shielding material is also shown in Figure 7. Three different shieldirggiaisisuch
as lead, concrete and water were used for that purpose. Datadsihaiven changing
the thickness of shielding material from 0.5 to 3.0 cm, the radiatiposere decreases
from 15.0 X 107> to 0.65 X 107> mSv/h in lead, from24.7 x 1075 to 17.3 X
10~>mSv/h in concrete, and fro#5.1 x 107° t019.9 x 10~°mSv/h in water. In this
case also, lead shows the strong radiation absorbing matghak than water and
concrete. For radioisotope Cs-137, concrete has less exposure than water knashic
of the shielding material. Probably, it is due to the low value winga radiation of Cs-
137. As we know, Am-241 is the alpha source with gamma energy around 0.06MeV
Alpha particle is a heavier particle that can easily blocketth&yhin layer of paper. On
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passing the radiation from the Am-241 through lead, it is found thanthesity of
radiation was dramatically reduced, and it was not possible tcsegpire the graph, so
it is absent in the Figure8. This figure only shows the variatiothefintensity of
radiation with thickness of shielding material concrete and veattlyt. Result indicates
that concrete is the good shielding material rather than water.

It is due to the higher density of concrete. The material haugiger density can easily
block the path of the alpha particle due to the interaction witlatradias a result, they
are easily absorbed.

2400 —=—Concrete
—e—Water

1500

055 1:0 1.‘5 ZfU 2:5 3.‘0
Thickness of the material(cm)
Figure 8:Variation of exposure with the thickness

of the shielding material for Am-241

Conclusion

Lower exposure has been detected on passing through the leadtesnly suggests

that lead is the good shielding material for gamma, beta aha g@larticle. For alpha

source, concrete is far better than water for radiation shielding purpose.
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Abstract

This article reviews on the origination and development of soaper (Glled
surfactants) and their applications in human civilization. It vagewed that soaps
were came in use in human life as earlier as 2200 BC in Babglancient time, soaps
were prepared using tallow and ashes in most of the region of woddn similar way
China began to use plats and herbs to make soaps. The soaps ladeswédletants
were alkali metal soaps, which have been around for thousands ef yéar first
recorded reference to soaps as cleaning agents dates back to 200hiab was
prepared by Galen (Greek Physician) using fat, ash lye ard Naowadays, the words
soap, detergent and surfactant are synonymously used. These compounds are
manufacturing in large amount using plants, animals and by synthethod. These
compounds have great importance in domestic, industrial, medicinal, attietsy
applications in our daily life.Currently, the global market valugbisut 40 Billion USD
in 2024 and is expected to meet about 60 Billion USDby 288&actants are widely
used in the field of research in Nepal. A summary of surfactant iséa@mm 2009 to
now is also included in this article.

Key word: Amphiphiles, Soaps, plant extracts, cleanliness

Introduction
Surfactants, soaps, and detergents are the words that have beaeaiseatll as their
synonyms because of their similar mode of applications and themadehysical and
chemical properties. Soaps or surfactants are the surface agents which has
tendency to lower the surface tension property of liquids. Surfacentsidely used in
our daily lives activities in the form of detergents , soaps , @frauk , foaming agent
and dispersants and almost plays a significant role to widadgineir application in
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different industries like food and agriculture dyestuffs, cosmetnd personal care ,
detergents, paints, fibers, pharmaceutical, lubricants oil recovery etc.

Each surfactant molecule has a hydrophilic (water-loving) headsth#tracted to water
molecule and hydrophobic (water-hating) tail that hates water simultaneously
attached itself to grease and oils in dirt, also called lipophilic group.

Based on the presence of heteroatom and dissociation behavior on theyeare
classified as cationic, anionic, amphoteric and non-ionic surfactants.

Anionic surfactants: A very large number of surfactants fall on this group, that account
about 50% of world production. They possess a negative charge amphipluticoani
their polar head and an alkaline metal like'aK" or NH," ions as cation, and have
excellent water solubility, and have strong foaming capadslitPrimarily they are used
as cleansing agents in numerous soap/detergent formulations and noatadaysed in
industrial products. One of the mostly used examples is sodium dodecyl sulfate (SDS)

Cationic surfactants: These surfactants carry a positive charge on their polar head.
Less than 5% of overall productions hold the market by cationic samtactCationic
surfactants shows specific behavior and have antimicrobial propees to kill/
control bacteria at home and in medical facilities. They ailleead for sanitizing
surgical equipment, food packaging bottles or containers and creptvwgrful
disinfectants for tough cleaning tasks. Cetyltrimethylammoniunmiate (CTAB) is a
commonly used surfactant in this group.

Amphoteric Surfactants: A surfactant containing both anionic and cationic parts
within the single molecule is called amphoteric or zwittedoni As the molecule of
surfactant carries both cationic and anionic groups, the ionic behaaffected by P
level. Due to their limited uses and very special applicationthenformulation of
personal care cosmetics with their high biological compatikalijwg with low toxicity,
and amphoteric surfactants are quite expensive. An example is Cocamidoprapg. beta

Non-ionic surfactants: These surfactants do not notionized in water or any
appropriate solvents thus not giving charge carrying specieastmiabove mentioned
anionic, catationic or zwitterionic surfactants. These have bottoplydic groups such
as hydroxyl group (-OH), oxyethylene (-g&EH,O-), ether groups (-O-) , or amide
group (—-CONH ) etc. Similarly they have lipophilic groups such as natdagly
alcohols or synthetic alcohols, glyceryl esters/oils or acidsTéte solubility of such
surfactant depends upon the strength of hydrogen bonding with watezuieeleOn
increasing temperature, these surfactants form a milky/glemulsion, and the
temperature is known as the cloud point. The cloud forming propertyyismaportant
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for calculating the optimum use of such nonionic surfactants in theufation of
detergents emulsifiers and so @alager, J. L. (2002)An example of such surfactants
is for example Brij -35.

Materials and Methods

The methodology for this review article involved a systematic uawi@n of
chronological articles including historical and contemporaryditeesthat mentioning
the development and research of surfactants globally. For the repremary and
secondary data sourcesincluding peer-reviewed journal articldgyarcdocuments,
and conference proceedings were utilized. A comprehensive searclondiscted
using databases such as Google Scholar, and search engine goote.icentify
literature spanning 1958 to 2024. Keywords such as "amphiphiles”, csunts"
"history of surfactants,” "applications of surfactants”, "clesds"”, "surfactant research
in Nepal," and related terms were employed to search approlitieasures in various
databases and search engines. Inclusion criteria prioritizedestutbcumenting
milestones in surfactant development, their applications, and resesnagties within
Nepal. Selected articles were critically evaluated toetridne evolution of surfactants
globally, their applications and research in Nepal, highlighting kegnds,
contributions, and challenges.
Result and Discussion

History of soap formulation

In ancient Babylon, around 2800 BC, there is evidence of the earliest known
manufacturing of a material like soap. Around 2200 BC, a clay t&olet Babylonia
had a recipe for soaps made of alkali, water, and cassia oiEQérs papyrus, which
dates to Egypt circa 1550 BC, suggests that the ancient Egypi@nsegular baths
and mixed alkaline salts and vegetable and animal oils to make a pifvatuetsembled
soap. A soap recipe was made of uhulu (ashes), sesame (seeddodypeess (oil)
during the Nabonidus reign (556-539 BC) "for washing the stones forethians
girls"(Levey, 1958). Pliny (the Elder's Historia Naturalis)hielhh addresses the
production of soap from ashes and tallow, is where the Latin ‘tsapo”, which
meaning soap, first appears. Roman mythology states that soapliedsater Mount
Sapo, a historical location for animal sacrifices (Schumann &n&ian, 2000). The
animal ash and fat that accumulated beneath the sacred site lwveouldshed to the
banks of the Tiber River by rain following an animal sacrifice.

Ladies using the river to wash their clothing saw that adteparticularly strong
downpour, some sections of the river had washed their garments. futptize Latin
term sapo means "soap". It was probably taken from an anciemia@Gie language and
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is similar with the Latin word sebum, which is Pliny the Eklerccount of "tallow”
(Poucher’'s Perfumes, Cosmetic and Soaps, 1999). Hence, the inventiop,obrsat
the very least, its use. Alkali metal soaps, the ancest@faictants, have been around
for thousands of years. The first recorded reference to soapsaasng agents dates
back to 200 AD and is found in the writings of Galen, the Greek playsiaiho
described making soap with fat, ash, lye, and lime. In ancient Qblerats and herbs
were used to make soap, or detergent, which is similar to soafnina, Ceal soap—
which is derived from animal fat—did not exist until the contempoeayg (Jones,
2011b). Ointments and lotions were more often used than detergentestaibled
soap. In Italy and Spain around the eight century, soap production wageaghized.
By 800, the countries of medieval Spain were among the top producseamfand
around 1200, the Kingdom of England started producing soap (Fields, 2012). An
Islamic manuscript from the 12th century explains how soap is niackfers to the
main component, alkali, which is derived from alqgaly, or "ashes,” ancthwhi
subsequently turns out to be essential to contemporary chemistry.

With supplies in Nablus, Fes, Damascus, and Aleppo, the production of sti@ in
Islamic world had essentially reached industrial levels byl® century. France began
semi-industrialized professional soap manufacturing in a few townsa the 15th
century, and these hubs provided soap to the rest of France. English rmargac
expand their business sectors to focus in London. Later, from the 1@tinycenward,
Europe made finer soaps by substituting vegetable oils, such oliferaanimal fats.
The Westminster Soap makers Society was given a 14-year mongpiiggCharles

| in 1633. These soaps are still made in large quantities. Oh&nvesyn example of a
vegetable-only soap made from Italy's traditional "white soagastile soap. England
consumed more soap than any other nation in Europe during Elizabeglgii's The
French chemist Nicolas Leblanc came up with novel methods in 17%eparating
soda from regular salt. Because of a growing awareness imfplogtance of hygiene in
lowering the number of pathogenic bacteria, soap use has spreahibut
industrialized countries in recent years. In the late 1700s, conatseirt Europe and
the US raised public awareness of the connection between hygdneealth, leading
to the introduction of industrially produced bar soaps. Small-scale proaluwftcrude
soap was the norm prior to the Industrial Revolution.

James Keir founded a chemical plant at Tipton in 1780 to produce aidali the
sulfates of soda and potash. This alkali was then added to a proceefliia tlee soap
industry to manufacture soap. Following Keir's finding, the extragirmcedure was
carried out (Jones, 2011a). In London in 1807, Andrew Pears began producing
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transparent, superior soap. In 1862, Thomas J. Barratt, his son-in-labljsestd a
business in Isleworth. From the 1850s onward, William Gossage madenably
priced, high-quality soap. In 1837, Robert Spear Hudson started producing soap
powder. At first, he ground the soap using a mortar and pestks 8abar soap and
product sample distribution were among the marketing ideas pionbgréanerican
manufacturer Benjamin T. Babbitt. One of the biggest soap compadi@g, Unilever
(previously Lever Brothers) was established in 1886 by Williaaskdth Lever and his
brother James, who taken the ownership by purchasing a snaall isdustry in
Warrington. Some of the earliest companies to use extensivetiahgeicampaigns
were these soap manufacturers. In th2 déntury, William Shepphard abled to patent a
liquid form of soap in 1865, however the invention of liquid soap did not occur until
later. By purchasing a little soap factory in Warrington, UKiJli®¢n Lever and his
brothers got into the soap industry in 1885. They created a nicdatineeing soap
known as "Sunlight Soap" by using vegetable oils like palm oil andegly. The
vegetable oils replaced tallow while making soap. The B.J. Johnsgn Goapany
launched the "Palmolive” brand of soap in 1898 after B.J. Johnson cieaedp
containing palm and olive oils, that's why the name “Palmolivéie iew soap brand
“Palmolive” gained popularity quickly, to the point where B.J. Johnson Soampany
rebranded itself as “Palmolive”. As the 20th century began, Paknualas the best
selling soap company of the world at the beginning phase of 20iturg. Several
numbers of companies would started their own liquid soap businesses @arthe
1900s. With the introduction of chemicals like PineSol and Tide to thkemavashing
surfaces other than skin (clothes, floors, and bathrooms) became callgidempler.
Liquid soap works better as a detergent than flake soap anallydeaves fewer
residues on surfaces like washbasins and clothing. Traditional, nonrmasteaning
techniques, such the use of a washboard, are also superior with liqpid Goa
marshland at what would become "Port Sunlight,” larger buildinge wenstructed.
Subsidiaries had been established in the US, Switzerland, Canatelida, Germany,
"Vim" brands. Due to their widespread use, novel formulations, antbw.dises,
surfactant industries are expanding quickife domain of surfactants has witnessed
advancements recently, encompassing nonionic surfactants containotplsl of
branched-chain fatty acid, fatty amines, fluorocarbon surfactsiitshine surfactants,
and Gemini surfactants. Eco-friendliness is a desired featw@faictant compositions,
regardless of the application's home or industrial goal. Spesialtyctant production is
rising in part due to growing authority pressure for the industeator to switch to
biodegradable products.
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Applications of surfactants

Surfactants play a pivotal role in a wide range of applicatiorssacarious industries
due to their unique ability to reduce surface and interfacial tehsioradern times, a
large fraction of surfactants business focuses on elaboratingettieing as well as
industrial operations of surfactants to wide technological aeanliance the role of
surfactants. These promotes not only in the personal care prduiictiso the
formulation the effective medicine in pharmaceuticals , petrolptoduct recovery
processes ,genetic science and engineering, so that a hugernoimscientist and
engineer divert themselves to synthesizes the unique charaofesurfactants.In
agriculture, surfactants improve the efficacy of pesticides arucides by enhancing
their dispersion and adhesion to plant surfaces. Surfactants htgrsatd ability to
modify surface properties make them indispensable in modern science and industry.

Surfactants research in Nepal

Surfactants are used in a variety of industrial processdsiding metal treatments,
colloid stability, mineral flotation, insecticides, pharmaceuti¢afmulation, oil
production, emulsion polymerization, particle growth, and many more. Aesuat,
surfactants have been and continue to be a highly active aresemtifec inquiry and
commercial development for many years. Surfactants have aguing property: at
low concentrations, they exist purely as monomers. The formationcefles begins at
a fixed surfactant concentration known as the critical micalecentration (cmc) at
mentioned above, at which point the physical properties of the solution, asuch
electrical conductivity, interfacial tension, and light scaitgrbehaviors change
abruptly due to the presence of micelles. The creation of escelill enable the
calculation of numerous thermodynamic parameters. These fad&essurfactants not
only an attractive and rich area for the discovery of novel phermnan also a
research area with the potential to lead to new applicationsmdearange of fields.
However, the majority of past surfactant investigations have adlysed on aqueous
media.

Studies in mixed solvent media are particularly natural sincectiméormations of
surfactants and their interactions can be easily modulatednigylysichanging the
medium composition (Shah et al., 2009; Shah et al., 2016a; Shah et al., 2016b).
With this concept in mind, the Eastern Nepal research team hegsstigating the
solution characteristics of surfactants in various mixed solvediame the presence
and absence of salts (Niraula et al.,, 2018; P. Bhattarai e@21), electrical
conductivity study of cationic surfactant in short-chain alcohol-wateed solvents
(Basnet et al., 2021)as well as the interaction of cationic armhiansurfactants in
mixed solvents (A. Bhattarai, 2015; A. Bhattarai et al., 2017).
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Furthermore, surfactant work involving single and mixed surfactatésacts with
dyes (Kumar Sah et al., 20Z2rasad Tajpuriya et al., 2023achin et al., 20tFhahi et

al.,, 2021 Shahiet al., 2023; Yadav, Shahi, Niraula, et al., 2024) and surfactants as
corrosion inhibitors (Shahi et al., 2024; Yadav, Shahi, Adhikari, e2@R4). The
synthesis, characterization, and physicochemical properties afcwnt-based Schiff
base transition metal complexes are investigated (Adhikali,e2022). The corrosion
inhibition action of Co(ll) and Zn(ll) complexes of pyrrole-basedastant ligands is
worth investigating (Adhikari et al., 2023). Surfactant-polyelctrolyte (A.tBna, 2019;

A. Bhattarai, 2020) and surfactant-polyelctrolyte-dye (NarayadaYaet al., 2022;
Narayan Yadav et al., 2024) interaction investigations have recently been conducted.

Conclusions
The review found that, soaps have been used from Babylonia erathatl tahe soaps
were used mainly for domestic purposes in cleanliness. Ancisotys were prepared
from tallow and ashes and followed in china by plant and anintahas, and the
development of soaps faces many ups and downs in their formulations.aBoient
time the global market of soap or surfactants increases ddaybgnd currently reaches
about 40 billion USD in and is supposed to reach60 billion USD by 2033. Ngsyada
surfactants can be by using solid methods of preparation using planinoal extracts
or by synthetic methods. Surfactants have been used in thechefieltts by studying
the solution properties of surfactants in mixed solvent media lhasveurfactants with
salts, single surfactants and mixed surfactants with and witlyast &urfactants and
mixed surfactants as the corrosion inhibitors and surfactant-babdtilfase transition
metal complexes are investigated. Surfactant-polyelectrolytel &Surfactant-
polylectrolyte-dye are interesting area to study.
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Abstract

The main difficulties and problems with the examination systerNepal's Madhesh
Province are attempted to be brought up in this article. The ewhireational system,
including the curriculum, lecturers, instructional materials, anethodology, is
intimately related to the examination system.The paper malstorg case that the
dualistic educational system, exclusion of local cultures, languaged knowledge
from the curriculum, pedagogy, and exams, lack of enough trainddgaalified
teachers, use of transmission-oriented pedagogy, and holding orgyhthue paper-
pencil tests to gauge students' intelligence once a ye#ineareain obstacles to quality
education in Madhesh Province, Nepal. Lack of access to high-qualitgtemuresults
in an undereducated workforce, increased rates of unemployment anty poaerand
violence, and perpetuation of prejudice, injustice, and inequality in Nejgaer
Madhesh Province society.This article aims to explore the probdersdifficulties
surrounding the examination system in the province, highlighting the sconm@ic,
infrastructural, and administrative barriers that hinder the system’sssucce
Keywords: Madhesh Province, Examination, System, students, Equality, Education

Introduction
School examinations can vary widely in format andppse depending on the
education system, level of study, and country. ¥pumen and women with less
formal education are typically produced by the adiwonal system of Nepal's
Madhesh Region. They frequently lack the infornratamd abilities necessary for
their future career. Several young people in thelldah Region of Nepal struggle
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to find employment even after completing higher cadion. Many of them have
been prompted by this circumstance to apply forielem semi-skilled jobs abroad,
primarily in India, the Arab world, and Korea (Matha, 2007). On the one hand,
there is a rise in the unemployment rate amongegeligrads, but the bulk of these
recent grads are not employed in the agricultureé @mmercial sectors. Their
employment in these occupations is discouraged byethne traditional Madhesh
Province Nepali community.It has caused parentstem and dissatisfaction with
sending their kids to school and supporting thenth@r education because the
educational system in Madhesh Province, Nepalbkasa creating a sizable number
of unskilled and unemployed individuals. That hakpld them take an inactive role
in the school.According to Riley & Khamis (2005¢hsol is not always an ongoing
activity for many students. Instead, it is a disfed process. One of the primary
learning obstacles preventing many students fronetteng from school is the lack
of pertinent curricula and instructional resources.

The crucial components of education are frequeldfyy out of the assessment
systems in many nations. Instead, pupils' perceptiof passing the exams are
limited (Berkvens et al., 2014). In this instanttes Madhesh Province of Nepal is
not an exception. The Madhesh Province of Nepai&anéation system favors
memorization and repetition above pupils' creatdaning methods. The material
in the textbooks must be memorized by the studertie. danger of having to
memorize all of the lessons learned in class isgganxiety in learning when the
exam date is revealed and pupils are given valg time for preparation. They will
perform poorly on the exams if they don't completelemorize the lessons that
were taught in the classroom.In this way, the exaither aids in student learning
nor aids in teacher improvement (The Master Plaan,€Ll997). Increased dropout
and repetition rates among students in schooldtrésm pupils failing exams
because they did not retain all of the materiall thes presented to them. According
to UNESCO (2011b), greater dropout rates are glasthted to the inefficiency of
education spending. According to Breidlid (2013),ai child repeats a class
throughout their academic career because they @dlytgrasp the material, the
parents will bear the financial burden.

System of Dualistic Education

The system of dualistic education, also known a&s dbal system of education,
refers to an educational approach that combinessimam-based instruction with
practical, on-the-job training. This model is commiyoassociated with vocational
education and training (VET) programs, particularlycountries like Germany,
Switzerland, and Austria. The dualistic educatigstesm effectively prepares
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students for the workforce by combining academiarrigng with practical
experience. While it requires significant coordioatand investment, its benefits in
terms of job readiness and industry alignment miéka valuable model for
vocational education and training.

Access to and completion of basic education ardélyassues facing the Madhesh
Region of Nepal. Around 5% of both boys and girle a&till not in school
(UNESCO, 2011a). In terms of location, caste, clasknicity, and religion, the
boys and girls who are not in school are primaritpm oppressed and
underprivileged communities (CDC, 2007).Many of thest-graders who are
enrolled continue to miss school, drop out, reteakams, and flunk them. As a
result, they drop out of elementary school. LessthO out of every 100 boys and
girls are in the higher education age group.

The students who are members of Dalit and otheregspd ethnic groups have the
least access to higher education (UNESCO, 201lendiaic disparity and social
injustice have been encouraged by the current stitaleducational system in
Nepal's Madhesh Region. According to Mahat (20€%, bulk of private schools
were founded for commercial purposes.They are mmgld and urban regions are
seeing a significant growth in them. On the onedh@ublic schools offer a subpar
education, and on the other, private schools chaxgebitant tuition. According to
Mahat, inequities and disparities in terms of gapby and class have been brought
about by the current dualistic educational systdntd@n from isolated and rural
locations, for instance, do not have access toaf@iwschools due to geography.
Similar to this, children from low-income famili@ad communities—regardless of
caste or location—do not have access to these kschbence, students from
wealthy, educated, and urban parts of Nepal havee mpportunities thanks to
superior education than students from underpriedgglliterate, and rural areas
(Mahat, 2005).Private English schools in Nepal@mnarily located in urban areas
that cater to somewhat affluent families (Mathe2@)7). Private English-medium
schools only accept kids from certain socioecondmaickgrounds and urban areas,
thus children from wealthy families attend thesleosds. It's interesting to note that
those who create legislation, author textbooksligruss educational inclusion send
their kids to private, English-language schoolsu@d®, 2007).In addition, a lot of
Nepali educators who work in public institutionsr@ntheir kids in private
institutions. The primary reason given by paremts énrolling their children in
English-medium private schools is also relatedhe flact that these institutions
have an SLC pass rate that is around twice asdsghat of public institutions. The
majority of ethnic and Dalit groups, on the othandi, do not enrol their children in
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private English-medium schools because they areblen&ao pay the high
tuition.Thus, their kids are unable to attend theshools (Bhandari, 2016).
According to Mathema (2007), Nepal's urban areassaeing an increase in the
number of private schools as a result of the pualmols' subpar performance. He
continues by saying that a lot of Nepalese teachboswork in public schools don't
finish their coursework on time. As a result, chald from underprivileged
neighborhoods who attend public schools face disndation to succeed in their
studies. Furthermore, middle-class parents choossehd their sons to private
English-medium schools while sending their daughterpublic institutions. As a
result, pupils from low-income families, particdlamgirls, have greater learning
challengesLanguage, CultureandKnowledge

The Nepali examination system is heavily influenbgdhe Western idea that "one
size fits all." The questions on the school tests the same for all students,
regardless of their varied cultural and languagekg@unds. Moreover, local
cultures, languages, and expertise are ignoreukeircdrriculum and policy of topics
like physics, English, and mathematics in favor veéstern viewpoints.These
subjects are taught in a decontextualized classrsetting, where students also
learn them. As a result, students not only struggletudy these courses but also
frequently perform poorly on exams. According to EBCO (2015) and King
&Schielman (2004), it is crucial to include bothc& and Western assessments
when measuring learning equity. In order to empoywepils in their learning
achievement, the examinations used in Nepaleseolschuust integrate both local
and standardized/Western methodologies.

Minority and indigenous students' successful use of cultures, largjulagkeknowledge
through the mother tongue medium of instruction in the classroomsuiigiet to
empower them in their academic achievement if the languatlpe @xams differs from
their mother tongue. Students frequently do poorly or fail examsesil of linguistic
problems (Breidlid, 2013). Because all students beginning in gnagl@re required to
take exams solely in Nepali, Nepalese schools perpetuate lity@na injustice. Only
pupils who speak Nepali would benefit from it because they can comprghestions
presented in that language. Yet, because they are unable poNgaali, the language
used for exams, minority and native pupils are oppressed. For instl@deajbansi,
Santhali, Tharu, and Uranw languages are not being taught in textiobiscertified
teachers, hence the exams are being given in Nepali. Aalaaktheir difficulties with
reading, writing, and taking exams in Nepali, students from theaRsj, Santhali,
Tharu, and Uranw language communities are under pressure to perétiron tests
(Bhandari, 2015). Additionally, it shows that the government of Nepal'€ypoin
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language-in-education for mother tongue-based multilingual educatiotieing
effectively implemented in the classroom when exams are ineh gn the native
tongues of minority and indigenous pupils. Children from ethnic groups sadikely

to learn if they are taught in a language they do not undergt2NESCO, 2014). The
availability of textbooks in Nepali and the use of this languagehasntedium of
instruction hinder the development of fundamental abilities among stuffents
underrepresented groups (Mathema, 2007). Education does not incorporateretimic g
culture. Children from ethnic groups are thus compelled to absorb reamsschool
culture, which is distinct from their culture at home and in th@mmunity.
Furthermore, traditional Hindu standards and beliefs are prevalemany schools. It
makes ethnic kids less interested in learning. Implementingreleviant curriculum
discourages students from pursuing further education (Acharya, 2007)toDine
Nepali language being used in the classroom that they do not compremamy,
children from ethnic communities tend to quit school in the firsigyrét increases the
likelihood of failure and repeats among non-Nepali-speaking yousgéfaharya,
2007; Skutnabb-Kangas & Mohanty, 2009). Students' poor performance is not caused
by cognitive issues, but rather by a lack of understanding otl#ssroom's chosen
medium of instruction (Alidou, 2009).

In sufficient trained and qualified instructors areeded in the schools throughout
Nepal. Acharya further claims that the majoritytloé teachers in the schools are
members of the high-caste Hindu society who speapahl They are all
monolingual educators (Acharya, 2007). This indisathat there are not enough
instructors from ethnic and Dalit populations. Téeren't many teachers from
these communities who have the necessary acadeamdertials and training.
Students of color and Dalits are oppressed in kesmom. Poudel (2007) asserts
that non-Dalit teachers hardly ever motivate Dslitdents to engage actively in
their education and improve their academic perfocea

The transmission model of pedagogy is widely psactiin Nepalese schools from
the school level to the university level. Adoptitings pedagogy by the teacher, s/he
becomes an active, controller and transmits hidthewledge to the students who
are passive, controlled and receivers of knowledgmugh carefully listening of the
teacher’s voice, repetition and memorization ofldssons taught in the class room.
Foucault (1977) & Freire (1996) claim that the examables the teacher to
transmitting his/her knowledge to the students. ddwer, the exam is conducted to
make the teacher’s knowledge valid and authentierdfore, pedagogy based on
the transmission model oppresses all studentsdimguethnic and Dalit students
and girls in learning achievement.Without takingoiraccount the curriculum
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objectives and learning outcomes, Nepalese teachwws lack training and
qualifications design the exam questions (The Mad¥an Team, 1997).
Particularly in rural and distant places, many Niggeachers still lack the necessary
academic credentials. Additionally, they lack adgqunstruction on how to write
questions that will be used in exams and how tduet@a students' answers. In such
a setting, administering exams does not supportigyigcademic success.When
formal assessments are handled poorly, the re#tipnbetween teachers and
students is destroyed, claim Pollard et al. (200R2)makes the children feel
vulnerable and threatens their ability to study.&Asesult, the flawed assessment
tools employed in the exams in Nepalese schoolslehirstudent learning.
According to Khaniya (2005:43), when the examinapoocedure is beneficial and
relevant, it fosters effective learning. By makihg@ exam more approachable than
intimidating, it lowers anxieties and student ajersion.There is a gender
disparity in the classroom. Due to poverty and pimevalence of Hindu-based
patriarchal ideology both in the community andcto®l, a large number of Nepali
girls enrolled in grade one continue to be absdnbp out, repeat, and fail
(Acharya, 2007). As a result, the girls' main comtph rate is incredibly
unsatisfactory. The inferior exam performance op&lese girls is due to several
other factors. The primary causes include thinge the absence of a gender-
neutral learning environment in the classroom, |8l of sufficient study time at
home, the inconsistency between classroom pedagad)girls' learning styles, the
insufficient number of female teachers, and theepient representation of women
in management and administrations (Acharya, 200Ag SLC exam results for
girls are less impressive than for boys.

The primary causes of the girls' poor performanug even under achievement in
the examinations are strongly linked to their attarce at school and home. The
teachers at the school treat the girls badly amdige them little feedback and
focus on their academic progress. They must workssist parents with household
duties at home, which limits their study time (Matia, 2007). Students who must
work full-time in addition to their studies are meolikely to experience low
academic performance (UNESCO, 2015).In Nepaleseotshexam syllabuses are
taught in place of lesson plans. From the standmdiaxams, teachers instruct and
students absorb information. The subjects that atopresent on the exams pique
their attention less in conversation and educatiohis environment, exams don't
help teachers become better teachers or advamtenstiearning (Khaniya, 2005).
Teachers frequently believe that their main goainstructing pupils is to ensure
that they pass the exam, thus they overlook tohtehem crucial lessons (The
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Master Plan Team, 1997:32 Moreover, teaching and learning are not prom
when exam results are exclusively used to determpass or fail (Khaniya, 200¢
Students cannot gain fundamental abilities if #aching and learning process is sc
focused on exam preparation. It enages kids to learn by memorization :
repetition while ignoring the need for them to imalte creativity throughout their live
It discourages the type of education that childrextably girls and pupils from Da
and ethnic minority groups, need their future. Instead, it helps individuals to penf
poorly academically in their exar

Materials and Methods
Some published article related to Madhesh, Diffems@wspape Social medi
were used as secondary d
Study area: The Madhesh area in the below figure has clearbwvsh Which is
the study site of this article. Districts of MagheProvince are Saptari, Siral
Dhanusa, Mahottari, Sarlahi, Rautahat, Bara, ParFigure 1 from
https://www.freepik.com.

MAP OF NEPAL |

Madhesh

PROVINCE-WISE MAP

Figurel: Map of Nepal indicating the Madhesh(https://wwwefoek.com
Different Approach (Methods) of study
+ SocioEconomic Disparitie
+ Inadequate Infrastructure and ResoL
+ Language Barrier
* Pressure and Mental Stress on Stuc
+ Corruption andxamination Malpractic
* Ineffective Evaluation and Feedb:
+ Administrative and Logistical Issu
* Paper Pencil-based Tests

Results and discussion

SocioEconomic Disparities
Madhesh Province has a predominantly rural popuratvith many communitiedving
in economically disadvantaged conditions. One ef ttajor challenges that stude
face in the examination system is the lack of folianresources. Educati-related
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costs, such as school fees, exam registration fees, and the pustisasdy materials,
are often beyond the reach of many families in the region. Thisoeuc burden not
only affects students’ ability to prepare adequately fomexaut also prevents many
from sitting for them altogether (Mishra & Mishra,2024).

Additionally, the poverty prevalent in the province forces many studenédandon
their studies early and enter the workforce to support their ie@milhis cycle of
poverty impacts the quality of education, leading to lower acadeenformance and
creating a significant gap in educational outcomes between studemt wealthier and
poorer backgrounds.

Inadequate Infrastructure and Resources

Many schools in Madhesh Province lack essential infrastructureeandrces that are
necessary for an effective examination process. Basic ieiliike well-equipped
classrooms, libraries, and clean drinking water are often migsingal schools. This
lack of infrastructure impacts students' daily learning expeei® and contributes to
subpar academic performance, which is further reflected in examinatiots resul
Furthermore, exam centers in remote areas often sufferdriaok of proper facilities
and supervision. Inadequate seating arrangements, insufficgiming, and lack of
security measures during exams can lead to a chaotic and wwx@mination
environment, undermining the credibility of the system(Shrestha, 2023).

Language Barrier

Madhesh Province is home to a large number of ethnic communities, ohaviyom
speak regional languages like Maithili, Bhojpuri, and Tharu, among otHersever,
the primary language of instruction in most schools is Nepatl, examinations are
conducted in Nepali. This language barrier creates significafiegas for students
who are more comfortable with their native languages.

As a result, many students find it difficult to fully comprehéinel exam questions, let
alone express their thoughts and ideas effectively in writifigs Tanguage divide
negatively impacts the performance of students, particulatlyeirpublic examinations
that determine their future academic and career paths(Mishra & Mishra, 2024)
Pressure and Mental Stress on Students

The examination system in Madhesh Province, much like the rest mdl,N&laces
immense pressure on students. In the competitive environment, wheesnacguccess
is often equated with a secure future, students face the burdeghaXpectations from
parents and society. This pressure leads to heightened streks lsheeh can
negatively affect students’ mental health and academic performance{D2@k6).

The focus on rote memorization, rather than fostering criticakithg and problem-
solving skills, further intensifies this pressure. Many studentsipze cramming over
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understanding the subject matter, which results in shallow leaamdgyoor retention
of knowledge. The intense exam-related stress also contributeising cases of
anxiety, depression, and even suicide among students in the province.

Corruption and Examination Malpractice

Examination malpractice is a significant issue in Madhesh Preyvasin other parts of
Nepal. The prevalence of cheating during examinations, oftentdidedi by corrupt
officials, teachers, and even students, undermines the integrity sydtem. In some
cases, answer sheets are leaked, and bribes are exchanged to secure ttkigher ma

Such malpractice not only affects the credibility of the exatmon system but also
erodes the principle of meritocracy, where academic successdsheubased on
individual ability and effort. This perpetuates a culture of dishonesty unfair

advantage, leading to unequal educational opportunities and outcomstidents

(Chaudhari,2016).

Ineffective Evaluation and Feedback

The evaluation system used in Madhesh Province largely foaumsegitten exams,
which can be an inadequate measure of a student’s overalkabilitie reliance on rote
learning and memorization means that students are often evaluated basedatnilitigeir
to recall information, rather than demonstrating understanding or anatiidahg.
Moreover, the feedback provided to students is often minimal and duhétpmany
cases, students do not receive detailed feedback on their perfornmaakieg it
difficult for them to identify areas of improvement. Without constive feedback,
students are unable to learn from their mistakes and areleftemprepared for future
challenges (Hangen, et.al., 2013).
Administrative and Logistical Issues
The examination process in Madhesh Province is also marred by sidatine
inefficiencies and logistical challenges. From delayeditadards and errors in result
publication to problems in coordinating exam schedules, the administfairdées
contribute to an overall chaotic examination experience. Theses isause frustration
among students, teachers, and parents, undermining trust in the examination system.
Additionally, poor coordination between local education offices, exdrmmaoards,
and schools leads to confusion and delays in the management of examacK lus
synchronization hampers the smooth conduct of examinations, furthericatmgl an
already fragile system (Mathema, 2011).
PaperPencil-based Tests

The conventional examination is another name fer ghper and pencil
exam. In Nepal, it rules from elementary schooutwversity. It only evaluates
pupils' cognitive abilities. Thus, it is insufficie for evaluating pupils' overall
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growth (The Master Plan Team, 1997). The three-lpaper-and-pencil exams
don't assess factors that have helped learnerslogev@hysically, socially,
intellectually, or emotionally (Khaniya, 2005:67Jhe paper-pencil test only
assesses the most superficial learning, but it doésssess valuable educational
outcomes or the overall nature of learning (Ebelrig&lsie, 2009).Even in the
selection of teachers and other government positiorNepal, paper and pencil
tests are prioritized over the experiences, camtiobs, and practical skills and
knowledge of applicants in the field.The numeraolligences of kids are not
measured by the paper-pencil exams given in Negdpols. A student who
performs better in one topic or area might not in@larly competent in another
subject or area, for instance. In a similar veistdent who performs poorly in
one subject or area may not necessarily perforniypdao another. Also, not all
pupils may be equally adept in the practical coaséhey may be in the academic
course.While some students may perform betterdrpthactical course, others may
perform worse in the theoretical course. The Nepslimination system places a
greater emphasis on learning's academic componeadtpays less attention to its
practical components. Even the exams are admiadstevithout taking into
account the requirements of students and socidgtar{@ari, 2016). Students are
categorized and assigned ranks based on their esqults. Each student learns his
or her rank and individuality during the examinat{@oucault, 1977). When exam
results are merely utilized to categorize and cbqasils, teaching and learning
are not improved (Khaniya, 2005).

Conclusion

Throughout its historyMadhesh Provinc&epal has experienced a rising rate of
unemployment and poverty, war and violence, inpgstinequality, and prejudice.
Universal enrollment in and completion of basic @tion constituteMadhesh
ProvinceNepal's biggest educational challenge. The dualetiucational system,
which has exorbitant tuition for private schoolsdam subpar education in public
institutions, presents another difficulty.Likewiséyladhesh ProvinceNepal's
examination system is heavily influenced by the Wesidea that "one size fits
all." At the school exams, all kids from differentltural and linguistic backgrounds
are given the same questions while having theiallmultures, languages, and
knowledge disregarded. It makes it more likely Kats to fail, repeat failures, and
quit out. However, rather than encouraging pupléé creative in their study, the
examination system rewards memorization and remetiin Madhesh Province
Nepali schools, there is a dearth of trained andliftjgd educators.Even in the
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teaching profession, there is a very long way tobgtore the representation of
ethnic and Dalit communities and women is satisfigctThe available instructors,
ranging from elementary school teachers to profgsssmploy the transmission
model of pedagogy in the classroom and adminisreethour paper-pencil exams
once a year. Both the school and community caneegldp sustainably under the
current assessment system, nor can pupils impteiedcademic performance. As
a result,Madhesh Province dNepal urgently needs to provide quality educatign b
reforming the entire educational system in orderincrease the employment of
qualified and skilled workers, lower the unemploytnand poverty rates, and foster
the sustainable and peaceful growth of the schabesn, society, and entiadhesh
Province ofcountryThe success of these reforms will depend on the collective ®ffort
of the government, educational institutions, teachers, and the localwotynThrough
these efforts, Madhesh Province can build a stronger, more inclusive educatiaral syst
that benefits all students and contributes to the province's long-term development.
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Abstract

The Golden Ratio, approximately 1.618, is a mathematical constartahaaptivated
the imagination of scholars, artists, architects, and sciefistsenturies. This article
delves into the mathematical underpinnings of the Golden Ratio,grasiorigins and
historical significance in ancient civilizations and its evoluiiomathematical theory.
Known for its unique properties, the Golden Ratio is often associatédbeauty,
balance, and harmony, which has led to its widespread application isedifieids.
From the design of iconic architectural marvels like theheadn to its presence in
Renaissance art, the Golden Ratio continues to inspire creattvaisol manifests in
nature, evident in the arrangement of leaves, the spiral pattérskells, and the
structure of galaxies. In modern science, the Golden Ratids firelevance in
engineering, computer algorithms, and even financial models. Thioration
underscores its enduring allure, showcasing its theoreticalnelegend practical utility
across time and disciplines.
Key words: Golden ratio, Fibonacci number, Golden rectangle, Golden spiral,
Fibonacci spiral.

Introduction

The Golden Ratio, denoted by the Capital Greek |ditéphi), is an irrational number
that appears in various aspects of mathematics, art, archifegharenature. Defined
algebraically as (1 45)/2, the Golden Ratio has been studied since ancient times and is
often associated with aesthetic beauty and harmony [Akhtaruzz@n&hafie
(2011),p:1-22]. The golden ratio is associated with the Fibonacci seqimeaceery
simple way. The sequence is an example of a quadratic ikeceguation sometimes
used to describe various scientific and natural phenomena such -asuayeed
population growth. This article provides a comprehensive overview ofGthiden
Ratio, tracing its historical roots, mathematical properties, arersh applications. In
the following sections, first the golden ratio is defined mathealgt and introduces
later from geometrical point of view. Its appearance in natucglenm technology and
architecture are reviewed very briefly.
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Historical Background

The golden section constant has incomparably ribigory dating from ancient time
from Egypt to ancient Greece. Parthenon, whoseteait®on started in 447 BC, wi
designed in the goldesection proportior [Dunlap (1997)] The concept of the Golde
Ratio dates back to ancient civilizations. The ieatlknown references to the ra
appear in Euclid's "Elements” around 300 BCE. Eudbscribed it as the division o
line into two segmes such that the ratio of the whole line to thegensegment is th
same as the ratio of the longer segment to theteshone. That isabout 300 B.C.
Euclid of Alexandria, the most prominent mathematicof antiquity, gathered ar
arranged 465 propii®ns into thirteen books, entitled The Elememtsnote by [AB]
and AB the closed line segment with endpoints A Brathd its length, respectively.

D i C F

Figure 1. The mean proportion AE : AB :: AB:

In the Book VI, given a segment AE, find the pdintor which AE/AB = AB/BE. WEe
show his construction in Fure 1 in order to generalize it later. Start wikie tunit
square ABCD and let M be the midpoint of AB. Coustrthe line segment MD. Dra
a circle with center at M and radius MD so thatuts A- at the point E. So, MD = ME

In modem notation, we havhe lengths, ME =§ MB :%, BE =%.
1+5

Now, since AE = AB + BE, or AE = 1 + BE, we can t®riAE = S Thus, we cal

easily show that AE/AB = AB/BE. The length A1+T£’ is denoted byd, and is callec

the golden ratio, or the divine proportion. Ire above figure, the rectangle AEFD
called the golden rectangle. The history of thalgnlratio pr-dates Euclic

In modem notation, we have the lengths, known agytiiden ratio has always exis
in mathematics, it is unknown exactly when it wast discovered and applied |
mankind. It is reasonable to assume that it hashgpsr been discovered a
rediscovered throughout history, which explains whyoes under several names, s
as golden section, golden mean, golden numbemaliproportiondivine section an
golden proportion.
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During the Renaissance, artists and architects sscheonardo da Vinci and Lu
Pacioli embraced the Golden Ratio, believing ibéoa divine proportion that embodi
perfection and beauty. Da Vinci's "Vitruvian N' and Pacioli's treatise "De Divir
Proportione" highlight the Golden Ratio's influermseart and desig

Tools and Methods
To explore the Golden Ratio, a combination of mathkcal tools and geometr
constructs were employed, illustrating its pres in both theoretical and practic
contexts. Analytical methods such as algebraicvdgans, geometric representatio
and computational visualizations were used to aatiche properties of the Gold
Ratio. Historical tools like compass and straidge were revisited to understa
classical constructions, while modern software @ide visualizing complex patteri
and relationships. The study utilized algebraic atigms, Fibonacci sequences,
dynamic geometry software to demonstrate the utmigs nature of the Golden Ral
across various domains. To bridge historical andleno perspectives, tools rangi
from simple diagrams to advanced computationalrdalgons were integrated into tl
analysis.

Result and discussion

Mathematical Properties ofgolden ratio
Two quantities a and b are said to be in the gotdga @ if
a+b a

Golden ratio

One method for finding the value @fis to start with the left fractio
a+b b 1

o 1+ o= 1+ >

Therefore@ =1 +§. P ¢

Thisgives®? —® —1 =0 .ccecevrvieninnnnn. (2)



“jgz:Lals.The

negative of the negative root of the quadratic equation (2) is whatilveall the

Straightforward application of the quadratic formula result® i

golden ratio conjugate, (the small Greek letter phi), and is equabte % ~ 0.618.

The relationship between the golden ratio conjugasad the golden rati®, is given

by =® - 1, or using (1)p %.

Golden ratio in a continued fraction:

One of the wonderful presentations of golden ratio on a continued fraction is as shown:

d=1+ T
1+——g—
1+——
R T
This continued fraction produces a quadratic equation

=1+,

or,¢2 - —1=0.

Golden ratio in a continued square root:

Another wonderful presentation of golden ratio on a continued square root is as shown:

¢=j1+ /1+\/ﬁ

O V1 + @

Squaring both sides
op?=1+0

Oft—d—-1=0
Golden ratio in a Fibonacci sequence
The golden ratio is associated with the Fibonacci sequence in aivgre way. The
sequence is an example of a quadratic recursive equation somaesiateso describe
various scientific and natural phenomena such as age-structured populatiim. dn
order to define the general quadratic recursive formula,olex;x p, and q be fixed
positive numbers, and for any integer n > 2, defip@x
Xp = PXn_1+qXn_o PN (<)
Murthy [8] provides a number of theorems for this general recuegjuation. It is clear
that many of the features that are proclaimed to be uniguet&ibonacci sequence
are, indeed, common to all second-order recursive equations. For example,

lim,,_,., x;:l =3 T 4)

Where, ris the positive root of the quadratic equation
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X2 —px—q=0..........c..cc...... (5)

obtained by assuming thaf,x= x" is a solution to (1). One of our objectives in this
paper is to show that if g = 1 and r is the limit in (2), then the(pgp) has all of the
geometric and algebraic properties that are often ascribbdiag unique to the pair
(®,1) . For example, we have

1
r—p= ;
Corresponding to the propertgy — 1 = é.
Or, P2—p—-1=0

The recursion relation for the Fibonacci numbers is given by
Foip1 =B+ Fpoq.
Dividing by E, yields

Fn n
We assume that the ratio of two consecutive Fibonacci numbers apr@abimt as

24— g 50 that lim,,_,,, = = = . Taking the limit, (6)

n

n — oo. Define limit lim,,_,,

becomesu = 1 + 14, the same identity satisfied by the golden ratio. Theeefid the
limit exists, the ratio of two consecutive Fibonacci numbers mpigtoach the golden
ratio for large n, that is,

. Fnia
lim,_,— = ®.
Fn

The ratio of consecutive Fibonacci numbers and this ratio minus tdengaatio is
shown in Table 1. The last column appears to be approaching zero.

Table 1: Ratio of consecutive Fibonacci numbers approakhes

n F’;—: value F’;—: -
1 1/1 1.0000 -0.6180
2 2/1 2.0000 0.3820
3 3/2 1.5000 -0.1180
4 5/3 1.6667 0.0486
5 8/3 1.6000 -0.0180
6 13/8 1.6154 -0.0070
7 21/13 1.654 -0.0026
8 34/21 1.6190 0.0010
9 55/34 1.6176 -0,0004
10 89/55 1.6182 0.0001
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Applications in Art and Architecture

The goldenrectangle

A golden rectangle is a rectangle whose side lengths atieeirgolden ratio. In a
classical construction, first one draws a square. Second, one drhmes feom the
midpoint of one side to a corner of the opposite side. Third, one draws &pora the
corner to an extension of the side with the midpoint. Fourth, one completes
rectangle. The procedure is illustrated in Fig. 2.

1 1/2

{a) Construct a square. (b) Draw a line from midpoint to corner.

i/2 vi/2 {1+ /&) /2

{c) Draw an arc using the internal line as radius. (d) Complete the golden rectangle.

Figure 1.1. Classical construction of the golden rectangle
The golden spiral
The celebrated golden spiral is a special case of the maerajdogarithmic spiral
whose radius r is given by

r=ae?® .7
where, 0 is the usual polar angle, and a and b are constants. Jacob BeiithBH
1705) studied this spiral in depth and gave it the name spira miraiilmiraculous
spiral, asking that it be engraved on his tombstone with the emserifiadem mutata
resurgo”, roughly translated as “Although changed, | arise thee.88A spiral was
engraved at the bottom of his tombstone, but sadly it was not his betmaaiHmic
spiral.
The golden spiral is a logarithmic spiral whose radius eiti@eases or decreases by a
factor of the golden rati@ with each one-quarter turn, that is, wtteimcreases by/2.
The golden spiral therefore satisfies the equation

In our figure of the spiraling squares within the golden regéarthe dimension of each
succeeding square decreases by a factdr, ofith four squares composing each full
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turn of the spiral. It should then be possible to inscribe a golden sjitinah our figure
of spiraling squares. We place the central point of the spithéatccumulation point of
all the squares, and fit the parameter a so that the goldenmssas through opposite
corners of the squares. The resulting beautiful golden spiral is shown in Fig. 3.

. ; \\\\

\,
,

/ \

™
fﬂ ; S

||' l\\ P
[ oy = 3

"

Figure 2.1. The golden spiral, the central point is where the squares accumulate
The Fibonaccispiral
Consider again the sum of the Fibonacci numbers squared:

P T Y U (9)
This identity can be interpreted as an area formula. The left-hand-sidetetal area of
squares with sides given by the first n Fibonacci numbers; the right-hang-tidearea
of a rectangle with sidg$, andF,,, ;.
For example, consider n = 2. The identity (8) states that the area of two unit sgjuares

equal to the area of a rectangle constructed by placing the two unit squaressiie-b
as illustrated in Fig. (3.1.a.)

(@ n=2:12+12=2 (b) nd3:+ 12 +22=6
Figure 3.1. lllustrating the sum of the Fibonacci numbers squared. The centersyumber
represent the side lengths of the squares.

D



o] o/

Figure 3.2. The sum of Fibonacci numbers squared for n = 6. The Fibonacci spiral is
drawn

For n = 3, we can position another square of side length two directly underndatt the
two unit squares. Now, the sum of the areas of the three squarpgldo the area of a
2-by-3 rectangle, as illustrated in Fig. (3.1.b.) The identityd®)arger n is made self-
evident by continuing to tile the plane with squares of side lerifles by consecutive
Fibonacci numbers.

The most beautiful tiling occurs if we keep adding squares inoekwise, or
counterclockwise, fashion. Fig. (3.2) shows the iconic result obtamed $quares
using the first six Fibonacci numbers, where quarter ciradlesdeawn within each
square thereby reproducing the Fibonacci spiral.

Self-similar decompositions of rectangles of any ratio and spirals:

For any r > 1, and any rectangle R with a ratio of r to 1came divide R into two
smaller rectangles, one of which has the same ratio r to 1hanthtturn can be so
divided etc., as in Figure 2. The coordinates of the verticesA A3, A4, As, Ag,... are
given below.

NP

r.0)
Al=(0,0)

Figure.11. A rectangle of dimensions r to 1, with similar sub rectanglesspihh

A(0.0), A1) AF(R) Aa= (1 + 5,0, A= (M =1+ 5= 50

).

r3 1
14712’ 1472

The vertices A Ay, As, ... converge to a "center-point,{
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Spirals. An equiangular spiral can be drawn through the poiRfA4 As, ... in Figure
r3 1
1472’ 1472

2. Just use the center point( ). The central point is where the squares

accumulate.

and fit a polar equation for the logarithmic spiral through any tixbese points[5]. It
is a general property of all such spirals that the tangents to the spingl pbint make a
fixed angle with the rays from the center point[ Markowsky,(1992),P:2-19].

Artists and architects have long utilized the Golden Ratio taecngaually pleasing
compositions. In painting, the Golden Ratio is often employed totgteuthe layout
and proportions of the canvas. Notable examples include works by Leonaviocgda
Salvador Dali, and Piet Mondrian.

In architecture, the Parthenon in Athens and the pyramids of Egypbedieved to

incorporate the Golden Ratio in their design. Modern architectsce eahbraces this

ratio; the United Nations Headquarters and the Guggenheim Museusaanples of
buildings influenced by.

Golden ratio in nature

The Golden Ratio appears in various natural phenomena, reflecting its fundawiental r

in the growth and structure of living organisms. Examples include:

a. Phyllotaxis: The arrangement of leaves, seeds, and flowers often follcspsral
pattern governed by the Golden Ratio, optimizing exposure to sunlighdpace
efficiency.

b. Animal Morphology: The proportions of certain animal bodies, such as the spirals
of shells and the branching of trees, exhibit the Golden Ratio.

c. Human Anatomy: The human body, including the proportions of the face and
limbs, can be analyzed through the lens of the Golden Ratio, contribiating
perceptions of beauty and symmetry.

d. Leonardo Da Vinci: Many artists who lived after Phidias have used this proportion.
Leonardo Da Vinci called it the ‘Divine Proportion’ and feathéis many of his
paintings for example in the famous “Mona Lisa”

e. The vitruvian Man: Leonardo did an entire exploration of the human body and the
ratios of the lengths of various body parts. The vituvian man giiestrthat the
human body is proportioned according to golden ratios.

f. The Parthenon: The exterior dimensions of the in Parthenon in Athens, built in
about 440BC, form a perfect rectangles.

g. Egyptian pyramids: The base lengths of pyramids divided by height of them gives
a golden ratio.

h. Sea shellsThe shape of inner and outer surfaces of the sea shells.
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i. Petals of Flowers:Many flowers have a number of petals that is a RFéoci
number. The arrangement of petals often exhibits tbkl€h Ratio, optimizing
exposure to sunlight and space.

J. Galaxies: Spiral galaxies, such as the Milky Way, follow a logarithmic
spiral pattern, which is closely related to the Golden Ratio.

k. Hurricanes: Hurricanes display a spiral pattern similar to tbatgalaxies and
shells, adhering to the logarithmic spiral that approxaméhe Golden Ratio.

I.  Photography: Photographers use the Golden Ratio to compose imagesarte
aesthetically pleasing. The Rule of Thirds is a difred version of this principle,
dividing an image into sections that are pleasing tcettee

m. Spider-Webs: Some spiders build webs with spiral patterns that follie
Golden Ratio, optimizing the structural efficiency atength of the web.

n. Pinecones:The scales of pinecones are arranged in a spiragrpatvith the
number of spirals typically corresponding to Fibonawembers, demonstrating
the Golden Ratio.

Modern Scientific Applications

In contemporary science and technology, the Golden Ratio continuesl televance.

It appears in the analysis of financial markets, where oentailing algorithms utilize

@ for predictive modeling. Additionally, the ratio is explored in compgtaphics and

design, where it aids in creating harmonious and visually appealing interfaces

Like the golden ratio in art and architecture, this balanadsléo more elegant and

effective Al solutions. Achieving the golden ratio of Al requibesh technical expertise

and an understanding of human needs and preferences. Whertelthsyse designed
with the golden ratio in mind, they are more likely to prowdeaningful and useful
insights to users. Overall, the golden ratio of Al represemtexaiting opportunity to

create smarter, more human-centered technology solufidrapd & Thapa (2018),

P:188-199]

Conclusion

The Golden Ratio remains a captivating and multifaceted condgt dridges

mathematics, art, nature, and modern science. Its unique promertewidespread

occurrences underscore its significance and enduring appeal. Asclesentinues, the

Golden Ratio is likely to reveal even more about the intrinsic harrand structure of

the world around us.
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Abstract

This research aims to explore the role of fear and its outaothe quest for beauty in
Sylvia Plath’s poem “Mirror”. Beauty has been defined as the sairpewer as well
as the cause of the annihilation of the entire civilization. latdseauty has a superior
role to external beauty. The persona of the poem has been fourgk@ngahe quest
for external beauty even in her old age which is unnatural andhlesst Extreme fear
has acted negatively and devastatingly to ruin the life of the peocddha poem. It has
led the speaker of the poem hopelessness of life and depersonalizetmomdith
compelled her to commit suicide. The role of fear must be focusduedratance form
of fear to maintain and achieve the goal in life. Otherwise'sfeale and its effect tend
to be detrimental and destructive to reaching the destination of keegaugy, peace,
and harmony in life. It has been analyzed how fear has acted factedfthe life of
Sylvia Plath due to extreme fear in beauty’s quest in old agaifip@al lines of the
poem have been adopted as the primary data and analyzed with the support of
secondary articles and journals produced on the poem. The spea&eiis thee poem
“Mirror” has been explored in various forms and such fears have foemd to be
acting actively in the psyche of the speaker in losing henthgrfacial appearance of
her own youth

Keywords: depersonalized, fear, detrimental, quest, suicide
Introduction

Fear is a primal psychological instinct that exists naturalistinguishing itself from
the fear observed in animals like birds, which express it througmahsl bodily
reactions such as flight. While animals exhibit sensory-basad responses, human
fear is more complex and rooted in psychology. As Subba asserts, higriaroften
shaped and influenced by psychological fear, with the assertiorilifeais directed,
conducted, and controlled by fear" (Subba, cover page).In human expefearces,
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intricately tied to consciousness and knowledge. Subba posits tha ge@roduct of
awareness and understanding in everyday life, emphasizing thats'fthe outcome of
knowledge and consciousness"” (Subba, 47). This perspective underscores how fear
humans is shaped by cognitive processes and awareness, unlikerthénstinctual
fear observed in animals. In summary, Subba's insights higtiightuanced nature of
fear as experienced by humans, linking it closely with cognitwareness and
psychological processes that define human existence.

Fear plays diverse roles in everyday life, influencing varioyseas of human
experience. According to Russell (1373), fear is primarily resplengor causing
errors, while overcoming fear is seen as a pathway to acquirstprv. There exists a
spectrum of fears encompassing fears of gods, ghosts, sin, sigmershaking
mistakes, losing health, and losing beauty—an attribute particulalyed by
individuals. Sylvia Plath, for instance, grapples with doubts about heyna¢riseauty,
seeking validation through different means.

Beauty is regarded as a form of power, manifesting in two dimesisinternal and
external. Internal beauty, comprising character, excellencks, sland knowledge, is
crucial for survival and achieving success in life. It enriches quality of life
internally, representing a potent force that enhances one's igingr B.chieving both
internal and external beauty is considered rare and signifies a batédweeih inner and
outer qualities (Sontag, 300).In essence, the exploration of feabesndy in human
existence underscores their multifaceted roles and impaeéslirey their complexities
as perceived and experienced by individuals in society (Russell, 13#8agS
300).Beauty does not always have positive consequences. Historicakfliue Helen
of Troy and Padmini illustrate this vividly.

According to Devkota (332-338), Helen's beauty famously sparked thanTvdar, a
conflict that lasted a decade and brought catastrophe upon manbarigjnitadmini,
renowned for her beauty among the Rajputs, chose self-immolativer thaan face
capture by a Muslim king, an act that led to further conflict tead. The power of
beauty, as exemplified by Helen and Padmini, can attract riskh,ddanger, and
misfortune. Medusa, from ancient mythology, provides another starkpdgaBogam
(380-381) details how Medusa, once praised as the most beautifid tifree Gorgon
sisters, incurred the wrath of Minerva for her arrogance aasl tvansformed into a
monstrous creature whose gaze turned others to stone. Even aftdedtle, her
terrifying visage continued to wield its deadly power.

The poem "Medusa" poignantly portrays Medusa's transformation &obeautiful
maiden to a feared and reviled creature, highlighting how the purslp@ssession of
beauty can lead to calamity, destruction, and profound fear (Bogam3833in
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essence, these stories underscore the dual nature of beauty, whicingadmiration
and desire but also provoke jealousy, conflict, and tragic consequencgsserve as
cautionary tales, urging careful consideration of beauty's allure andetgtipbpitfalls.
Regarding Halen, “In the Homeric poems, she is the surprisioghutiful wife of
Menelaus, and her abduction by Paris led to the Trojan war(Lohani, 338isplayed
the disaster of Helen’s beauty to draw the Trojan war for 10 years.

Padmini was a beautiful Rajput queen, A Mewar, wife of Ratngiai. Enchanted by
the talks of her beauty, Alladin Ahilji attacked Mewar in orderathieve her. The
Rajputs were defeated and Padmini burned herself to death, before falling inémdse
of the Muslim king(Lohami, 338). Padmini’'s beauty became a kind of cariser life.
Her beauty ruined her and she turned out to be the victim of her obaarming
personality.

The poem "Mirror" by Sylvia Plath has been analyzed through éhpapalytical lens,
revealing it as a metaphorical representation of the spgak@otional state. In this
interpretation, the speaker becomes akin to a mirror, refleatifijered truths about
identity and self-perception. In Plath's collection "Ariel," thmetaphor extends to
suggest that a woman's self-awareness evolves into a complearketf mirrors,
initially constructed during infancy. Over time, these mirrosdadt idealized memories
of the past, presenting a stark portrayal of a woman who ises@dkto reality, akin to
a modern-day Sleeping Beauty either painfully aware or sglrding.In Sylvia Plath's
earlier story "The Wishing Box," the motif of Sleeping Beautysasformative slumber
is reinterpreted as an eternal awakening, symbolizing irneidys According to
McCort (148), Plath employed this children's book theme not only asrrativa
structure but also as a multifaceted reflection of her own exmas. This approach
became integral to her poetic exploration of revisiting childhood memaaind
understanding their enduring impact on her present life. Plath oftered her personal
narrative through the lens of children's literature, using a @®l| to reinterpret her own
childhood and to analyze how societal norms and values were ingraineth&atories
she cherished (McCort, 156). Her poems reflect a deep introspexbdmer childhood
experiences, framed within the context of these literary influences.

According to McCort (156), Sylvia Plath demonstrates the strongrcmtnection
between the past and present within the female experience. floeeexhow deeply
women's perceptions of themselves are shaped by the storieswéreytold in
childhood. Plath illustrates that the self is viewed as an evolvingtinar that can be
constantly reexamined and rewritten. Through her identification eWitldren's fiction
and poetry, she not only reveals her own identity but also delves intthieee literary
influences inform and reshape her understanding of herself over tiooedig to
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Freedman (160), Sylvia Plath's personal struggle is encapsulated image of the
truly terrifying fish, representing a submerged woman who has tm@ecept her own
dehumanization and passivity, seeking solace in the numbness it offexamagery
implies that the mirror not only reflects the fish but also cdsa@aonstrous presence
beneath its surface. At the same time, Schwartz (72) suggeisthistheame depiction
may also suggest that a superficial image of angelic beautysetéinbe monstrous. In
essence, the monster lurking in the depths symbolizes the sam&asibnsound on
the surface, or perhaps more precisely, the superficialityaokddf depth inherent in
mere appearances.According to Freedman (165), embracing thefrdhe mirror
indirectly entails accepting the societal image of womanhood aotthentnood as
dictated by males. In Sylvia Plath's "Mirror" and other poemgloring themes of
motherhood and confinement, aggression often prevails over tend&Sokesrtz (72)
further argues that a woman who assumes the reflective raleb@eome harsh,
particularly towards herself. The image of the poetessctefleas a fish seeking her
beauty in the lake metaphorically underscores Plath's profound depressiibuting it
to the oppressive influence of patriarchal and societal norms. Thilgss aims to
highlight how these stereotypes contribute to Plath's mentajgésiand emotional
turmoil.According to Ghlib (2593), Sylvia Plath's symptoms of hyatesuch as
depersonalization, severely restricted her life and ultimagdytd her suicide. The
poetess's depression, reflected in her poetry, vividly illustfa¢esstruggle and the
desperation that culminated in her decision to take her own life.

Kroll (1978) argues that Plath's poem "The Mirror" revealsptiséound insight that a
life dominated by false realities is not truly living but ratlee form of unbearable
existence akin to a living death, which can only be escaped thratgdd death. The
poem portrays how the persona within it is inwardly victimizedicbiag desperately
for her own identity amidst overwhelming trauma. The mirror seages metaphor for
the hidden traumas, much like those experienced by Sylvia Plathfhemeealed
beneath a veneer of outward composure that projects an idealized image.

This analysis underscores how Plath's poetry reflects her pérsmguish and
psychological turmoil, shedding light on the complex intersectioridenftity, mental
health, and societal expectations.According to Schwartz (20), Bl dedicated her
life to resolving the discord between her inner feelings and odtegpearances. She
grappled with a profound dilemma involving internal and external cémfiicoughout
her lifetime. Researchers have explored how her mental illpessonal struggles with
identity, and metaphorical reflections on transitioning from youth to motherhopddha
her attempts to transcend earthly existence. However, thdicmeploration of fear
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and her pursuit of beauty in defining her existence remains adigssed gap in

existing research, which this research aims to fill.

Research Questions

Beauty has been regarded as the source of power andglamouworial life. The

research is guided with:

A. What is the effect of beauty in the personal life of SyRi@th reflected in the poem

‘mirror’?

B: How has fear acted in the poem “Mirror™?

The Objectives of the Research

The general objective is to discuss the role of beauty in life bup#ugfis objective is:

A: To explore the effect of beauty in the personal life of the poetegm$lhth as revealed in
the poem “Mirror”.

B: To investigate the fear’s role as it has acted in the poemdi

Significance of the Research

The significance of the study dwells to create awarenessanstiousness in dealing

with fear and beauty. It has shown the connection betweenrfédyeauty in which the

role of fear has opened how beauty has to be dealt with. Beautptiasned out to be

always positive since it hides risks and fear. The invisiblecéspd fear lead to the

entire annihilation of life if the beauty is mishandled.

Materials and Methods
The research has been carried out in the detailed criticdysanaf the poem
“Mirror’bySylvia Plath. The poem’s original lines and stanzagehbeen taken as the
primary data of the research. The various journals, researctesrtand related
materials written on the concept of beauty and about the poefrhasel been taken as
the secondary data for the research. Fearism, which has got bothepaisd negative
role in leading the life or destroying it,has beenadopted agiised analyze the poem,
“Mirror.” The various thematic categories have been made and adathe poem as
the qualitative research.
Delimitation of the Research
This research has been confined to the textual analysis of the‘loear’ by Sylvia
Plath. It has only been observed from the perspective of fear amuetseen in the
poem. It has not linked with the ideas of the external similar texts.

Result and Discussion
Mirror's Impartial Role

The poem "Mirror" consists of two stanzas: the first stanpectiethe mirror's position
as an observer in the room, while the second stanza metaphopidiiyys the mirror
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as a lake. In this stanza, the lake reflects the aging bebatwoman who distrusts the
mirror's portrayal and seeks her genuine facial appearance in tiseré&dlection.

The woman in the poem laments the gradual loss of her beauty agesheShe fears
the inevitable decline and strives to preserve her attractivesdss. values her
charismatic persona and keeps a mirror in her bedroom to mbait@ppearance. The
narrator of the poem is personified as the mirror itself. SyNaaéh's poem begins with
the line, "I am silver and exact. | have no preconceptions,” imagcttat the mirror is
made of silver and impartially reflects the true statet®fowner without bias or
prejudice. The mirror further states, "Whatever | see | swalinmediately Just as it is,
unmisted by love or dislike,” emphasizing its role as an objectbvgerver that
faithfully reflects everything it sees without distortion fromations like affection or
aversion (Plath).

This interpretation underscores the mirror's role as a symbnitbfand impartiality in
the poem, highlighting its ability to reveal the stark readityaging and the woman's
fear of losing her allure.

In the poem "Mirror," the extracted lines span two linesrelibe mirror describes its
immediate acceptance of whatever it reflects, without biaseden@nce based on love
or dislike. The mirror serves as an impartial observer of truththge owner of the
mirror, Sylvia herself, doubts whether it accurately reflées beauty. She harbors a
fear of losing her attractiveness and dreads the possibilibecdming unattractive.
Plath's depiction in "Mirror" intertwines her own identity with tthaf her mother,
expressing apprehensions about eventually resembling her. Acctoodidgnway (p,
42), the poem reflects Plath's dual perspective as both daughterraa, mevealing
her poignant anxieties about aging and maintaining her allure. yaug girl, the
mirror held no significance, but as she matures, the woman in the \pesties with
deep-seated desires to preserve her beauty and captivating persona.

The poem "Mirror," the narrator, the mirror itself, assedsraie as a compassionate
and truthful observer to anyone who seeks their reflection. Thernstates, "I am not
cruel, only truthful,” likening its gaze to that of a small, imérdeity with four
corners that faithfully reflects all who come before itaR). It remains unchanged in
its duty, reflecting visitors without altering their appearané@ger time, the mirror
observes its owner aging and becoming fearful of losing her beautynifitoe reflects
on its own existence, noting how it constantly gazes at the oppoalitewhich has
become like its counterpart. The faces of visitors and the dar&hesght are the only
interruptions to this contemplation (Plath).

This interpretation highlights the mirror's perspective as siyEyet deeply observant
entity, reflecting the evolving fears and anxieties of its ovab®ut aging and losing
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attractiveness. The mirror's metaphorical relationship witlopip®site wall symbolizes
its constant and introspective observation of the world around it.

The mirror imagines itself as a lake in the second stanza of the poem. The rtersor ut
“Now | am a lake. A woman bends over me,

Searching my reaches for what she really is (Plath)”.

A woman approaches a lake, leaning over its surface to glihgrsgwn reflection. She
seeks clarity about her true position and appearance, indicating a dissatistattt the
mirror on her wall. Despite what the mirror reflects, sledsfahe has aged and lost her
former beauty, causing her distress. She harbors skepticism abowtxteenal
appearance as shown in the mirror and turns to the lake for a nmoieeyeeflection of
herself.

In poem "Mirror," the reflection not only mirrors the challenémsed by Plath herself
but also reflects the broader struggles of women who feel compelledintain youth
and beauty to remain relevant. According to Conway (p, 44), the mirribrei poem
judges the woman as a failure, suggesting that true success db@sgeodn external
appearance, particularly for accomplished women. The mirror becansesirce of
distress as the woman fears her aging and perceived unattrasiypnompting her to
seek validation by looking into the lake.

The shift in the poem's second section where the mirror decldfew | am a lake,"
signifies a deeper metaphorical exploration. Like a lake, theomgains depth and
complexity, reflecting a woman searching for her true setfiimiscent of the myth of
Narcissus. Plath and women in general are depicted as stgigglieconcile their self-
perception with societal expectations, sometimes resorting teptee means
symbolized by candles and moonlight, which cast both shadows and illiomjnat
masking reality.

The mirror maintains its steadfast role, faithfully reflegtwhatever stands before it,
even when this reflection disturbs the woman who is drawn to teddalsolace. Plath
employs glass imagery to symbolize the concealment and liewetdtone's authentic
identity, emphasizing the woman's fear of losing or distortingroerbeauty. Schwartz
(70) discusses how Plath portrays the internalized fears and dialajua woman
confronting her aging process, viewing signs of time as @ fof mutilation. The
poem's speaker, though the mirror, reveals the woman's profoundyaaixoeit aging
and her reluctance to trust the mirror's reflection, insteadrggaffirmation from the
lake.

In essence, "Mirror" delves into themes of self-perception, agimdjsocietal pressures
through its portrayal of a woman's ongoing struggle to reconcirlenner and outer
selves, using the mirror and lake as symbolic reflections of her journey.
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“She rewards me with tears and an agitation of hands.

| am important to her. She comes and goes (Plath)”.

These two lines of the poem depict how much sad she is by the loss of her beasty. she
terrified and scared so much that she cannot see her own fiacgetkin the lake and
she weeps and cries over the lake. She is with the riveas tieopping into the lake
and she is even agitating with her hands. Lake has become essentialddarioay her
true beauty and she regularly visits there. Her fear is beyandoné&ol and she has
turned out to be conscious of her beauty as it is said consciousndssoanedge are
the main causes of fear (Subba 47). If she did not have knowledge labdngg of her
beauty with age, she would not go to the lake as a routine. Henedés fear-stricken
and feels restless. “Each morning it is her face thaaceplthe darkness (Plath)”. She
reaches the lake each morning and bends over it to know how much ugysslea as
reflected in the image of the lake. Her face replaces thienelss in the lake by
eliminating the sunlight and the light of the morning.

“In me she has drowned a young girl, and in me an old woman

Rises toward her day after day, like a terrible fish (Plath)”.

Mirrors serve as steadfast companions to those who are preoccuthietdaintaining
beauty and a desirable image, much like the speaker in Syhtla'sPpboem. From a
young age to her elderly years, the woman has been captiwatest reflection in the
mirror, and even now, she visits the lake regularly. Howelierptirror metaphorically
transforms her into a frightening fish, symbolizing her intense &éd anxiety over
losing her beauty as she ages. This fear has deeply troubledfbéeingfher physical
and mental well-being. Plath's own experiences illustrate hoessie fear can lead to
depression and tragic outcomes, such as suicide. Schwartz (71) exghatedraws the
woman back to the mirror day after day, despite the distressises her. The mirror
reflects an image that frightens her, possibly representingeligable effects of aging
that transform her into something she fears becoming. Metaplhgritee fish in the
depths of the mirror symbolizes both the depths of her fear and ardeepe
unacknowledged aspect of herself that she may be drawn to but struggles to accept.
In essence, Plath's poem delves into themes of self-percefg@omf aging, and the
psychological turmoil that can result from an obsession witlkereat beauty. The
mirror becomes a symbol of both fascination and terror for ih@am, reflecting her
internal struggles and fears in a poignant exploration of idemtdy@ortality. In Sylvia
Plath's poem, the mirror symbolizes a woman's reflectiorerdelf and others. Plath
presents a dual image of herself, portrayed as both a brigfiggtive surface and a
devilish form within the mirror and its representation. Accordingdiow&rtz (71), the
mirror embodies the persona that Plath projected to society—aluotiedi performer
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who flawlessly adhered to societal and parental expectatioakegdnce, charm, and
success. This persona was frozen in a socially construdgat of femininity, akin to a Cover
Girl smile.

However, the relentless pursuit of beauty became self-destrimtitlee speaker in the
poem. Plath explores the theme that beauty is fleeting and tressats with
maintaining it, especially in old age, led to her own demise. &aednd anxiety over
losing beauty eventually drove her to take her own life. In sumni&lath's poem
scrutinizes the complexities of self-perception and societalcéeqens through the
metaphor of the mirror, illustrating how the relentless pursubbezfuty can become
detrimental and ultimately tragic.The opening line of the poemestigghat when a
woman spends all her time in front of a mirror, she wastegdwth, immersing herself
deeply in her own reflection much like Narcissus. The poem's cenésdage is that
indulging in narcissism is ultimately futile and drains one'stand energy. Mirrors,
depicted as non-judgmental, merely “"swallow" reflections, implyihgt once
something is reflected, it is lost forever and irretrievaldlee mirror, originally
intended to reflect truth, now reflects a blank wall, symbolizingwbenan's lack of
identity and self-definition over time. She becomes insignifica@ndhg into the
various faces and the surrounding darkness.

This research has aimed to highlight Sylvia Plath's profound dépmeand suggests
that societal and patriarchal stereotypes contributed to her mental disarcerdiAg to
Ghlib (2593), symptoms of hysteria such as depersonalization severdirained her
life and ultimately led to her tragic decision to end her own Rlath's poetry reflects
her struggle with depression and the pressures imposed by societal fllustrating
how extreme fear and societal expectations can have detrinedfgiets on mental
health and well-being.

In essence, the poem "Mirror" delves into themes of identt§:pgrception, and the
destructive consequences of internalizing societal ideals, majferipoignant reflection
of Plath's own psychological struggles and the broader societal issues shedgkepple
Sylvia Plath's poem "Mirror" portrays multiple types of fefaosn the viewpoint of the
mirror, which also embodies the persona of the poetess. The poem sxmamis
fears through the mirror's perspective, reflecting Plath's own arsxettconcerns.
The mirror in Plath's poem, "Mirror", reflects several fefaosn the poetess's point of
view. The poem explores different kinds of fears as it has beegyzadaln the
following forms.

Fear of Aging

In Sylvia Plath's poem "Mirror," the speaker expresses a profeandf aging and the
loss of youthfulness. She obsesses over her physical appearance antksbec
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disillusioned and cynical towards the mirror, which faithfullyieefs the reality of her
aging face. She accuses the mirror on the wall of deceivingpyheot reflecting the
youthful beauty she desires, viewing it as an adversary.Her intense lesingfher
youthful beauty overwhelms her, causing internal turmoil and restlesstaty (

This fear drives her to seek various means of recapturing hebdasity of youth.
Despite her distrust of the mirror, she turns to the lake in haipfsding a reflection
that aligns with her memories of past beauty. However, she findslace there either,
as the lake mirrors the same reality as the mirror orwladly intensifying her fear of
losing the joys associated with her youthful appearance.

In essence, Plath's poem delves into the psychological compleofiteeging and the
fear of losing external beauty, portraying how these fearscoasume and disturb an
individual's sense of self and reality.

Fear of Truth

The mirror in Sylvia Plath's poem starkly reflects an unvarnished truth ghoedrance
and mortality, which proves unsettling for the speaker. While she maag felt
physically attractive, charming, and magnificently beautifuhér youth, the mirror
forces her to confront the harsh reality of aging and the if@eitehanges in her
appearance. Plath's speaker is reluctant to face this truthrripgefthe comforting
realm of imagination and fantasy over the bitter facts ditye&lowever, the relentless
truth presented by the mirror becomes increasingly difficulthfer to accept and
integrate into her life (Plath). Ultimately, the poem undersctinesinevitability of
confronting and coming to terms with truth, even when it chadlengne's self-
perception and cherished illusions.

Fear of Self-ldentity

The mirror in Sylvia Plath's poem represents the fear of comigpohe's authentic self
and the evolving perceptions of identity as time passes. Plath, psdtess, grapples
with the fear of clinging to her past beauty and the illusion aihtaining a static self-
identity indefinitely, despite knowing it's beyond human control (Plaithis fear
becomes detrimental to her well-being, as she wrestles tivthrealization of her
mortality and the limitations inherent in being human.

In essence, Plath's poem explores the existential anxiedgiofjfone’s true self and the
inevitability of change, highlighting the struggle to reconcilestpaerceptions with
present realities. The speaker’s fear has turned out as hardeoaiit has been
discussed by Adhikari (www.ijtell.com).

Fear of Time's Passing

The mirror in Sylvia Plath's poem encapsulates the fear ef $lipping away and the
inevitability of aging and mortality. Plath herself grapplethwine relentless passage of
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time and the overwhelming desire to retain her youth indefinitehe &eads the
process of aging and the changes it brings, experiencing profoundsiangud
melancholy as a result (Plath). The speaker confronts a fear that is Ieyoad -
influence, a futile apprehension that causes immense suffering.

In essence, Plath's poem explores the existential angst obtndy the passage of
time and the uncontrollable nature of aging, portraying the speakégisant struggle
with mortality and the relentless march of time. It has ljmetrayed as much fearful
condition of the speaker as Adhikari (DOI: http//doi.org/10. 25058/179400x.1709) has
pointed out the fear of adjusting the life while converting in a redigion from the old
religion in which the person has been identified in the society.

Fear of Vanity

The mirror in Sylvia Plath's poem reflects a fear of egm® focus on outward
appearances at the expense of inner beauty or worth. Plathi gexpples with a sense
of vanity, her pride in always presenting herself as charraimphysically beautiful
causing her considerable distress. This vanity becomes a souteeméeated fear in
her inner thoughts, leading to significant suffering (Plath) s€hetertwined fears form
a complex depiction of how perception, aging, and self-awarenessattersPlath's
examination of identity and mortality in "Mirror."

In essence, Plath's poem delves into the existential struggledreexternal beauty and
inner worth, illustrating the profound consequences of placing too much sisuima
physical appearance while neglecting deeper aspects of self-pancand identity.
Overall Findings

In Sylvia Plath's poem "Mirror,” beauty is depicted as igniBcant and often
burdensome aspect of personal identity and self-perception. The mirtbe poem
serves as a metaphor for both objective reflection and the subjectiiny of one's
appearance over time. Plath herself struggled with issues oitygdsetf-worth, and the
pressures of societal expectations, all of which are refleatéldei poem. Beauty, as
portrayed in "Mirror,” exerts a profound influence on the speakedsby extension,
Plath's own personal life in several ways:

Fear of Aging and Loss of Beauty

The mirror reflects the fear of aging and the gradual losgothful beauty. Plath's
speaker laments the inevitable changes wrought by time, exjessiay at the aging
process which diminishes external attractiveness. This feasiofl beauty can be seen
as reflective of Plath's own anxieties about aging and societal iddzda.aty.

Struggle with Self-Image The poem suggests a constant struggle with self-image
and the discrepancy between inner identity and outer appeafidecenirror presents
an unflinching truth that contrasts with the speaker's intern@lepgon of herself.
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Plath's own battles with self-perception and identity are meidran this conflict
between reality and self-illusion.

Psychological Impact The pursuit and perception of beauty in the poem highlight its
psychological impact on the speaker. Beauty becomes a mezseedf-worth and
validation, leading to introspection and self-criticism. This introspegburney mirrors
Plath's own exploration of identity and the psychological pressures she fanaghthut
her life. It has reflected the psychological impact as Aaliik024) has revealed the
psychological fear in the minds of people in the process of leading life ahead.
Cultural and Societal Expectations The societal and cultural expectations placed
on women regarding beauty are also implicitly critiqued in the p&ath, through the
speaker's narrative, challenges these norms and exposes theativesnature,
suggesting a broader commentary on gender roles and sociesilirpeOverall, in
"Mirror,” Sylvia Plath examines the complex interplay betwébeauty, identity, and
self-perception. The poem serves as a poignant reflection of Riath'struggles with
these themes, offering a glimpse into the profound impact of beapigrsonal identity
and the human psyche.

In the poem "Mirror," fear plays a significant role in shgpboth the thematic depth
and the emotional landscape of the speaker's reflections. Herefedromanifests and
acts within the poem:

Fear of Aging and Mortality: One of the central fears depicted in the poem is the
fear of aging and mortality. The mirror, personified as a talithibserver, reflects the
inevitable changes that time brings to the speaker's appeatanes such as "I am
silver and exact. | have no preconceptions” illustrate the mirror's irlgsrin showing
the progression of age and the physical deterioration that accasparhis fear of
losing youth and beauty is palpable throughout the poem, as the speakezgyvéfipl
the harsh reality of aging. This type of fear is just like the fear of conggtive ecology
and environment as it has been pointed out ecofeminism by Adhikari (www.ijoes.in).
Fear of Self-Perception and Identity The mirror also reflects the fear of self-
perception and the challenges of maintaining a consistent identity tiove. The
speaker's internal dialogue reveals a struggle with acceptingnitiher's reflection,
often seeking affirmation or denial of her own perceived beauty. fBais of not
recognizing oneself or feeling disconnected from one's raflecipeaks to deeper
existential anxieties about self-image and identity. Such kiridasfhas become similar
with the fear portrayed by Adhikari et al (2022) regarding féerr of global eco-
condition in which it has become visible but helpless to solve untebasi been
activated through policies.
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Fear of Inauthenticity and Deception Another layer of fear in the poem revolves
around the concept of authenticity and deception. The mirror, despitejéitivity, is
accused by the speaker of being deceitful or cruel in its tdutkfiection. This fear of
not knowing the true self or being deceived by appearances underscdm@ader
theme of existential uncertainty and the quest for self-understanding.tiirhad out as
of self-awareness as Adhikari et al (2022) have advised thel gitikans to be aware
of conserving the ecology and the environment of the world for the entire humanity.
Psychological Impact and Emotional Distress The poem conveys the
psychological impact of these fears, depicting emotional dsstaesl inner turmoil
experienced by the speaker. Lines such as "In me she has droywmaagagirl, and in
me an old woman / Rises toward her day after day, like a eefrdhl" evoke a sense of
suffocation and despair caused by the relentless confrontation witg agd the
passage of time. This kind of fear as depressing as Adhikali(2020) have figured
out the fear of eco-turbulence in the world.

Cultural and Societal Expectations Beyond personal fears, "Mirror" also critiques
societal expectations and cultural norms regarding beauty and adiagpressure to
conform to idealized standards of beauty, perpetuated by exteroes fantensifies the
speaker's internal struggle and fear of not measuring up. In gerinfSylvia Plath's
"Mirror" operates on multiple levels—fear of aging, fear ofniity crisis, fear of
deception, fear of societal judgment—all of which contribute to a profoxpidration
of existential angst and the complexities of human perception drichagle. Such fear
has been taken as the fear of social image as AdH{&@20) has revealed the global
fear of coronavirus and the deteriorating condition of the ecologyhendrvironment
of the entire globe.

Conclusion

The effect of fear in beauty has been found devastating, detalnantd life-taking.
The speaker of the poem “Mirror” has explored the poetess, Syhiia Irself though
the mirror has been presented as the narrator in the poem. The imitierpoetess’s
own persona and she has reflected the pain and fear in the priosesking her beauty
both in the mirror of her bedroom wall and in the lake in the firstla@decond stanzas
respectively. As the poetess has found her beauty getting vamighdter old age, she
has developed a kind of doubt with the mirror concealing her factualtidant she
has attempted to trace out her real appearance in the lake. Hosledras found no
difference in her facial appearance and beauty even in thamakshe has been found
in the depth of her mental agonies and her melancholic situatidreteid depression.
As a result, she has found no alternative solution of replacing deaurtyo except
committing suicide. Her fear turned extreme and it has been fowmahdbdner control
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and she has been victimized by her own extreme fear. The perstima poem has
found that her conflict between the inner self and outer self, duigidear led her to
mutilate herself. Fear horrified, traumatized, scared and hied depersonalized
condition to the persona of the poem and she became restlessiaimnag her beauty
in society even in her old age. It was beyond her capacity astalbeing and it must
have been realized as the natural process of life.Fear hasrattiter dreadfully and
negatively in the life of the persona of the poem “Mirror” andai$ kkompelled her to
take her own life in vain. Hence, it has given the messagdaaamust be within a
balanced form rather than the extreme one for a meaningful, worghwhdl successful
life. Otherwise, extreme fear acts to ruin the entire gadllife itself as it has acted in
the life of the poetess, Sylvia Plath. She has been found seekingaéXxteauty rather
than internal one and it has been found unnatural in old age. Internal xegatyged
with learning skills, enhancing knowledge and wisdom but external béaugtural
and innate but it fades away with the passing of time. Todeln perishing external
beauty ruins life. So, it has to be accepted what nature has bestowed on mortal beings.
Further topic for research:

Psychological aspect of fear in the poem “Mirror” of Slyvia Plath
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Abstract

Governance and economic growth are interconnected with each otheourd
understanding of good governance and economic growth plays a critical salving
the existing debatable issues of whether economic growth drivesggeednance or
good governance drives economic growth. The study employed tmtegoation test
and Granger causality test to examine the relationship betg@esrnance indicators,
developed by the World Bank, through the government efficiency indeg @ad real
gross domestic product using time series data for the period 2002—-2022EUM V
results showed that there exists a long-run relationship betwéédna@d real GDP.
Based on VECM test results, the study concluded that alk{flareatory variables have
a short-run relationship with economic growth at a 1 percent téwabnificance. The
Granger causality test result indicates that causality frons the government effective
index as well as government expenditure to real GDP in the shortThe study
recommended that governments or policymakers should widen their facus
integration between institutional factors and economic variableésaffect economic
growth.
Keywords: governance, real GDP, government efficiency index, corruption, market

enhancing governance

Introduction

Economic growth refers to a sustained rise in the country’s pealcapita output.
According to Kuznets, “Economic growth is a long-term rise in dapdc supply
increasingly diverse economic goods to its population, this growing capaoégesl on
advancing technology and the institutional and ideological adjustméais it
demands.” Economic growth means more output and changes in technical and
institutional arrangements (Herrick and Kindleberger, 1983).Econonouvtigr is
concerned with six major determinants, namely, natural resouraesgn resources,
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capital formation, and technology, which are grouped under supply fact@s; t
remaining two are demand-enhancing and efficiency factors.

The development of a country encompasses economic growth through higher
productivity, political systems that represent as accuratgipssible the preferences of

its citizens, the extension of rights to all members of spcatd the opportunity to get
them. As institutions influence behavior and incentives in rea| tiiey forge the
success or failure of nations (Acemolglu and Robinson, 2012). This aptinasiras

why governance matters for growth.

Governance is a multi-faceted and broad concept that explaipswe of a state that
exercises to control and govern its economic, technologicalalsand political
endeavors for the benefit of its nations (WGI, 2014). Good governarsignificant in
public institutions to conduct and manage public affairs and resouwscggarantee
human rights free of abuse and corruption and with due regard faxléhef law (Orji

et al., 2022). It is significant because it promises to deliveherptomise of human
rights: civil, cultural, economic, political, and social rights. Googlegnance is thus a
function of the installation of positive virtues of administration andefimination of
vices of functionalities. It makes government work effective, btedand legitimate in

the administrative system; it is citizen-friendly; and it valuesngaaind people-sharing.

A sound understanding of good governance and economic growth playsad @igan
examining the relationship between governance indicators and ecogmwith. The
answer to the question, “How can developing countries boost their eimogomavth

rates by introducing and implementing good governance?” has occupiedirids of
researchers for many years. With the declaration of the aomstitution in Nepal in
2015, the question of good governance has become more significant thaim ¢visr.
scenario, it is necessary to understand how governance factorshevgedrs have
helped shape the Nepalese economy, and what steps can be taken to ishhalede

the growth of the economy. The economic analysis of the impagbwdrnance on
economic growth can help establish a relationship between thes$egiwyp interlinked
areas of economy and development in a changed context based on the past as well as the
present and guide a way toward the future.

Various studies by Han et al. (2014), Alam et al. (2014), Yokoyama (2@hd)
Kaufmann (1999) found a positive relationship between governance and economic
growth, while Siyakia (2017), Sen (2014), and Pere (2015) found a negative
relationship between governance and economic growth. Owing to theitgispahe
results of research on the effect of governance on economic hgrofvs study
contributes to enhancing previous studies on the relationship betweenaymesiand
economic growth using six governance indicators, compiled by the \Barlk (1992)

-



and empirically tested by Kaufmann and Kray (2015; Pere, 2015nBe2622; Singh,
2022, Hisham, 2023) in the context of the Nepalese economy using contimaeus ti
series data for the period ranging from 2002 to 2022. The studygasti# existence of
short-run and long-run relationships among the examined variables bynapgig
Granger causality test. The study also aims to contritutevidence-based policy
discourse by encouraging policymakers to take governance vatiaiolexcount while
formulating economic policies and vice versa.

The rest of the paper is structured as follows. The revieviosectakes a systematic
review of the theoretical foundation and empirical literatlitee methodology section
presents the model specification and methods of analysis. Sectiornidegrempirical
results and discussion. The last section concludes the findings ard pfflicy
implications.

Review of literature

Governance consists of the traditions and institutions by which aythoa country is
exercised. This includes (a) the process by which governmengelacted, monitored,
and replaced (i.e., voice and accountability, and political instalahty absence of
violence); (b) the capacity of the government to effectivelyntdate and implement
sound policies (i.e., government effectiveness and regularity quahty)icathe respect
of citizens and the state for the institutions that govern ecoramdicocial interactions
among them, i.e., rule of law and control of corruption (Kaufmann et al., .2010)
Governance may be classified as market-enhancing governamgewth-enhancing
governance.

Institutional economics focuses on understanding the role of human-matgioms in
shaping economic behavior. It is concerned with the social sysbenmstitutions, that
constrain the use and exchange of resources (goods and servicesheand t
consequences for economic performance (Coase, 1998). Institutionshé&ormcentive
structure of a society, and the political and economic institutionspnsequence, are
the underlying determinants of economic performance (North 1993). Gtbeobrists
argued that economic growth is mainly driven by innovative entrepreme
(Schumpeter, 1911), technological change supported by exogenous facions, (S
1956), and endogenous factors (Romer, 1989). Hence, investment in human
capital, innovation, and knowledge with well-governed institutions is comrsiderbe a
significant contributor to economic growth.

Theoretical review
The theoretical models associated with the interaction betvgee@rnance and
economic growth are discussed below.

D



Schumpeterian Growth Model

Schumpeter (1911) argued that economic growth is mainly driven by imnvevat
entrepreneurship, which is influenced by the institutional environmens. mbdel is
centered on three core ideas for economic growth: (i) innovatithe iprimary source
of technological progress; (i) innovations are created by-irgerested firms,
entrepreneurs, and researchers who expect rewards through monopoly tkeeis
innovation is successfully implemented; and (iii) the monopoly rergseaentually
dissipated when new processes and/or products introduced by the innovatmmg bec
out-dated and are driven out of the market by new technologies. Dnscmrg
technological changes, thus lead to economic growth.

Schumpeter (1911) argued that developed financial systems playrameidigy role in
fostering technological innovations and economic growth by providing sasiices
such as mobilization savings, monitoring managers, evaluating invespr@ects,
managing and pooling risks, facilitating transactions, and then supporadgcrity
and growth-enhancing efforts through innovations.

Neo-Classical Growth Model

The neoclassical growth model, developed by Solow in 1956, stated dhdy-state
growth is determined by technological change, and can be achieveddbgenous
variations in factor accumulation, including institutional efficieraryd governance.
Good governance is the prerequisite for the development of effi¢ieancial
institutions, technological change, and advancement. A well-develapattial sector
channels resources to viable investment projects via finamteimediation, thereby
promoting economic growth. Thus, countries with higher investment lanelsapital
levels per worker will enjoy higher levels of per capita outpttugh the mobilization
of savings, investment, technological change, and institutional quality.
Endogenous Growth Model

Endogenous growth theorists believed that economic growth could be gednématugh
endogenous factors rather than exogenous factors such as changes itoggcbno
population (Romer, 1989; Grossman and Helpman, 1990; Levine, 1991; Bencivehga a
Smith, 1991). This model states that the function of a finaneieios can effectively
increase the rate of economic growth. By increasing the quaddyprobability of success
of an innovation, these functions can positively affect the lewglpaogress of technology
available in the economy. Additionally, since technology play s pivotal role in new
growth models, a well-governed financial system can substgnirdllence economic
performance by mobilizing savings, banks, and equity markets to $ecreapital
accumulation and again exert a positive impact otjuglibrium growth rate.
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New Institutional Theory

This theory concentrates on the effect of the internal institutemaronment on the
process of reforms that they set out (Kara and Balid, 2019). Thespraifldeveloping
countries achieving economic growth is not only related to settengsphnd policies
with the establishment of the physical structure of institutiartsalso to the extent of
these countries ‘ability to activate these policies, implenstrdtegic plans, and
properly carry out these institutions (Street, 2017).

Institutions form the incentive structure of a society, and the qalliaind economic
institutions, in consequence, are the underlying determinants of ecoperfocmance
(North, 1993). The insights are techniques of endogenous growth models, wigch ha
revealed that there can be self-sustaining growth without exogerohsological
progress and that the growth rate can be associated with posfgereechnology,
income distribution, and institutional arrangements. This has led tedkatrrevival of
interest in the link between governance and growth (Pagano, 1993).

Empirical Review

Siddiqui & Ahmed (2009) analyzed the role of institutions in promotingneaic
growth and development using a GMM econometric model. Specifidadlitempted to
test the impact of two dimensions of institutions on growth usiregantly developed
index of institutionalized social technologies and their sub-indiceselyarisk-
reducing technologies and rent-seeking technologies. The resultssdyge strong
causal link between institutional quality and economic performancalaadonfirmed
conditional convergence as predicted in modern theories of growth.

Aisen&Veiga (2013) examined the effects of political instapiin economic growth
by using the system-GMM estimator for linear dynamic pda&h models on a sample
covering up to 169 countries and 5-year periods from 1960 to 2004. The study found
that higher degrees of political instability were associatéd kwwer growth rates of
GDP per capita, and political instability adversely affectedvth by lowering the rates
of productivity growth and, to a smaller degree, physical and humaitalca
accumulation. nd higher economic growth.

Emara & Jhonsa (2014) examined the impact of the improvement iqutdiy of
governance on per capita income and the increase in per capita iocaheequality of
governance using two-stage least squares (2SLS) regressiomrdss-sectional
observations of 22 countries in the MENA region for the year 2009 faifpWaufman
and Kraay (2002) methodology. The study found a positive, strong, stdiystical
significant causation from quality of governance to per capitame and concluded
that most MENA countries had achieved a relatively high but &agédndard of living
for their citizens that was not based on firm governance.
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Yerrabati & Hawkes (2015) studied the nexus between economic goveraalc
economic growth by using the meta-synthesis of empirical evidamg®vernance and
growth in South and East Asia Pacific countries based on 29 switlheS54 estimates
from 1980-2012. The empirical results showed that, while corruption waficsigtly
and negatively correlated with growth, government effectivenessegudation were
positively and significantly correlated. Therefore, the studwctuded that overall
governance was important for growth and could have policy implications.

Westreeus (2016) investigated whether normative institutions suatodsggvernance
are causing economic growth in Botswana, Namibia, and South Africedling
congruence in the empirical evidence with institutional theory. They stseld numeric
data from the World Bank to assess and correlate gross domexstieccpper capita
growth and governance levels. The study concluded that although mnermgabd
governance institutions lacked causality for economic growth, tmegbt be other
institutional arrangements that are prerequisites for growth.

Fawaz et al. (2021) examined the impact of governance on economic growth
developing countries using worldwide governance indicators with a fikect enodel
for 1996-2018. The study found that the rule of law and control of corruption have
positive effects on developing countries' per capita income.

Kesar, Bandi, Jena, and Yadav (2022) investigated the impact of govemmaexeand
gross capital formation on the economic growth of BRICS using auclat@lfrom 2002
to 2019. The study employed the fixed effect model, FMOLS, and D@&&els. The
study found that the government index, gross capital formation, populatianglcof
corruption, and governance effectiveness have a positive and sighiiicpact on
economic growth, whereas negative quality showed a significant ayadivesimpact
on growth.

Baysoy & Altog (2021) explored the spatial influences on the econgraigth of 18
countries in the Middle East and North Africa between 1970 and 2014. The stud
concluded that the economic growth of neighboring countries withagimititutional
characteristics is positively correlated.

Orji et al. (2022) analyzed the impact of the control of corruptionconamic growth

in Nigeria using multiple regression models and found that incigdbke corruption
control rate leads to increased growth rates by 0.54 percdntthvétconstant of the
other factors.

Singh (2022) examined the relationship between economic growth and smaue
indicators by employing the panel cointegration technique for BRi@%ns. The
study found that governance promotes economic growth, and then whese |
bidirectional relationship between governance and economic growth.
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Bryene (2022) studied the impact of governance on growth in 22 Afciwantries by
examining the effects of each dimension of governance individuallyhandcreating a
composite index of governance. The findings revealed that the compgosirnance
index positively impacted growth despite the negative impact ofugton and
government efficiency separately.
Hisham (2023) investigated the impact of governance on economic grongidering
spatial dependence between countries, by employing spatigssegr models in a
sample of 116 countries worldwide in 2017. The study found that the influence of
governance indicators on economic growth is statistically sogmf. The findings
emphasized that promoting regional integration among the countries sémme region
will enhance its economic growth.

Materials and Methods
Model specification
The methodology for this study took cues from that of Izilein amthdihmed (2017),
who studied how democratic institutions and foreign direct investraéiected
economic growth in Nigeria from 1981 to 2015. This study employs the Johans
Cointegration and Ordinary Least Square approach in the estinohtibe model. This
study also obtains the residual and incorporates it into the modstedain the speed
of adjustment it will take to equilibrate in the long run. For uniftyyrall the source
data in this study are logged to assume the same unit of measurement.
The model of this study is an offshoot of Solow's (1956) model of econgmoweth
used in the works of Udah and Ayara (2014), who examined institutions, gogerna
structure, and the economic performance nexus in Nigeria. Accotdlitige Solow
model, output is a function of labor (L) and capital (K), with constafirns to scale.
The rate of capital accumulation, in the long run, is higher thanirt the short run, the
marginal efficiency of capital approaches zero, and the groatthis subsequently
determined by technical progress and growth in the labor force.

GDP = AK#Li'== .......... Q)

Where GDP = real GDP, A = total factor productivity K pital stock; L = laborp =
elasticity of capital to output. The model assumes that each preeluait will use the
same level of capital and labor with the following aggregate production function:
GDP = AKeLP ........ 2)

In the study of Udah and Ayara (2014), they incorporate governanceustriand
institutions into equation two through their effects on total fapgtoductivity (TFP) or
technical efficiency on the premise of the role of institutiansncreasing technical
efficiency (David (1997)), which in turn affects the efficiencyrofestment. Thus, their
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study assumes that TFP is a function of the quality of institsitand governance
structure (corruption, government effectiveness, and rule of law). Thus

A=Yt=ao +alXt +a2CIM +s;........... (3)
Combining equations 2 and 3, we get
GDP=AK..ALFA2LB, CIM® ...................[4)

Wherea, B, d, ande are elasticity coefficients. From equation 4 an explicitregion
function is specified, ignoring labor and capital and taking the rdags of both sides
as follows:

LogGDPt =ao + alXt + a2CIM + € ......un........ 5)

Where Xt is a vector of explanatory variables including; voice aocbuntability
(VACCOUNTR), Political stability and absence of violence (RSMENCTR),
governance effectiveness (GEFFECTR), regulatory quality (REGR), control of
corruption (CORRUPTR), CIM = contract intensive money (CONTRINT&Rd Et =
stochastic error term with the usual normality assumptions

To achieve the objective of this study, which is to investigageetfect of governance
quality on economic growth in Nepal for the period of 2002—2022, the model &y Ud
and Ayara (2014) in equation (5), will be adopted and modified. Thus, thkciim
functional model of this study is stated below:

RGDP =f (CIM, DOINV, GOEXP, GEI)............ (6)

The mathematical form of the model is as follows:

Where: RGDP = real gross domestic product, CIM = contract-inemsoney proxy
for institutional quality, DOINV = domestic investment proxy bwgs fixed capital
formation, GOEXP = government expenditure, and GEI = governancdieff@udex
proxy for good governance.

The mathematical form of the model is as follows:

RGDP =yo +y1CIM +y2DOINV +y3GOEXP + y4GEI +¢

Where: RGDP = real gross domestic product, CIM = contract-inemsoney proxy
for institutional quality, DOINV = domestic investment proxy bwsgs fixed capital
formation, GOEXP = government expenditure, and GEI = governancdieff@udex
proxy for good governance.

Method of analysis

This study used modern time series techniques of analysis tzaraaly estimate the
relationship between the governance indicators and other seleaewetonomic
variables. The techniques of time series analysis employtusi study include the unit
root test, Johansen Cointegration techniques, ECM, and Granger galFhéte
techniques of analysis are explained in detail in the following section.
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Unit root test
A unit root is a peculiarity of techniques that develop through thmae can result in
issues of statistical inferences, which involve models of timesselhe unit root test is
the official test used to check whether a time series variakdtationary or not. There
are different forms of unit root tests, such as the Phillipelre(PP) test, the Dickey-
Fuller Generalized Least Square (DF-GLS) test, and theote&tigmented Dickey-
Fuller (ADF). Dickey and Fuller (1971, 1981) developed a technique sio foe
nonstationary formally based on the simplified AR (1) model, as shown in Equation 5.
i =0¢Y 1 +& (7)
The aim here is to test whethiis equal to 7 (unit root or non-stationary). Henceforth,
the null hypothesis HGh = 1 while the alternative hypothesis Hi< 1. However, by
subtracting Yt — 1 on both sides of Equation (7),.

AYt = (Cl) - 1)Yt—1 + St . (8)
This can be written alternatively in the form of Equation (9).
AYt = ﬁYt—l + St ren wae e (9)

wheref = (p — 1) andA is the operator of the first difference. Therefore, the null
hypothesis is now HQ = 0 and the alternative hypothesis is 1k 0. Whenp = 0,
thend = 1, which means there is the presence of a unit root, whickesrtpht the time
series under investigation is non-stationary. Dickey and Fuller (199¥aggested an
alternate regression equation, which can be utilized for testingxiseence of a unit
root. This equation incorporates a constant within the random-walk process, as shown in
Equation 8:
AY; = ag+ Y4 + & o ... (10)

Dickey and Fuller (1984) broaden the procedure of their test by propesing
augmented version to deal with serial correlation. The ADFitetides the lagged
value of the dependent variable in the regression model to wigbkeoatitocorrelation.
Therefore, this study used the test of ADF, The test was ctattiny expanding
Equation (v) through the addition of the lagged value of the dependent aidbls
shown in Equation (11):

AY, 1 = Yoy = Yo ), AY sy = (Yeey = Y_3) wenn . (11)
Co-integration test
Engle and Granger (1987) recommended that it is probable for a tioedbination of
integrated time series variables to become stationary ane Iaegrated in the same
order. Therefore, the test of cointegration requires the order ofatitagof all the time
series variables to be the same in the long run. The orderegfatibn involves the
number of times that the time series variable is required tdifberent before it



becomes stationary. Anon-stationary time series variableutra but to be stationary
after its difference n times is termed integrated of ordér set of time series variables
is said to be cointegrated, if the set of individual variablasteggrated in a similar
order, n. A set of time series variables integrated of dhgesorder n is cointegrated if
the linear combination of the time series variables is integraf order less than n.
Succinctly, cointegration analysis is a process of estimating thelongarameters in a
relationship with non-stationary variables (Brooks, 2008).
The notion of integration makes regression of variables thaht@grated of order one
I(1) potentially meaningful, it also serves as a pre-test conducteyade spurious
regression; it is one of the analyses used for estimaésgngd, and specifying dynamic
models, it is also significant for testing the validity of unged economic theories
(Seddighi, 2012).
Two forms of cointegration methods have been used by previous stubiel,are: 1)
the Johansen cointegration method; and 2) the Engle-Granger method efretion.
This research utilized the Engle-Granger method because afditantage over the
methods. This technique is a method of maximum likelihood that deteyntinge
number of cointegrating vectors in a VAR of non-stationary timesevith restrictions
imposed, known as VECM. The estimation model of Johansen’s method is ghow
Equation (12):

Yo =AY 1t + A, + BX + & (12)
where Yt is a non-stationary (1) vector of the variablessX deterministic vector of
the variables, anet is an innovation vector, as indicated in Equation (13).

p—-1
AY, = 1¥,_, + Z Aoy + BX, + & .. (13)
i=1

If et is estimated as integrated of order zero 1(0), the Yt anhifables are integrated
of order one I(1). It will have the advantage of having information om loog-run and
short-run.
Johansen (1991) proposed two distinct tests of cointegration under the #dohanse
method: the Trace (TR) test as well as the Maximum Eideevaest (L-Max). The
ratio of the likelihood statistic for the TR test is shown in Equation (12).

p—2
Tr= —T Z (1= 2A0) o (13)
i=r+1
The TR test is a kind of joint test that tests the null hypatheano cointegration (HO: r
= 0), contrary to the alternative hypothesis that there rgexgriation (H1: r >0). While
the L-Max test is based on Equation (14),.

L—= —Tin(1 = Apyq) woo..(14)
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The test of the maximum eigenvalue conducts a test on each eigesepéurately. It
then tests the null hypothesis that the number of cointegratirigrseis equal to r
contrary to the alternative hypothesis of r + 1 cointegrating vectoo®kB, 2008).
Granger causality test
It is a convenient practical technique used for identifying the dreaif the
causal relationship between the variables, and therefore, it rmaybal used
within the cointegration analysis when a theoretical frameworkahsent
concerning the investigated variables. If, let's say, in a regresgjoation,
independent variable Xt influences the explained variable Yt, infirdiis
acknowledges that Xt variable causes Yt variable, which meand trexiable
Xt changes, it will induce variable Yt to change also. In simpi@gethis is a
concept of causality. Therefore, the following cases will be ilethiconcerning
the direction of causality:

I When Yt does not cause Xt but Xt causes Yt, this case wdbbed a

unidirectional causal relationship.
. ii. When Xt and Yt variables are determined jointly, this isase of
feedback or bilateral causality.

Since a theoretical model concerning the direction of the cadasibnship is
not known, several tests have been recommended to recognize ttiiwliréhe
Mmostprominent test is the one suggested by Granger (1986). This testdad on the
proposition that “the future cannot cause the present or the past’” endhesVAR
model concept. The Granger causality general specificatibmtescontext of (X, Y)
bivariate can be expressed in Equations [14] and [15]
Vi=ag+ a1V g+ +a;Y i+ i X1+ + BXe—i + BX,_; + & ....(15)
Xe=ag+a Xeqg + e +a X+ P1Ye1 + e + Y i + BYii + & ... (16)
As indicated in Equations [15] and [16], the subscripts indicate perodist is the
error term. The constant growth rate of Y and X in Equationsesghdnd seventeen is
represented by the constant parame@rand hence, in these variables, the trends can
be interpreted as general movements of the cointegration amongl X ahat go
through the process of unit root. We can derive from this analysidifferent test
hypotheses. The first hypothesis tests the null hypothesis thdde¥ not Granger
causes X, as does the second hypothesis, which tests the null higothihieX does not
Granger cause Y. If the first null hypothesis is rejected thedsecond fails to be
rejected, it would be concluded that changes in Y Granger caasges in X. Also,
between the two variables, unidirectional causality will ocduorie of the null
hypotheses is rejected, bidirectional causality, on the other Isasaid to exist if both
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of the null hypotheses are rejected, and no causality is found if botheohull
hypotheses fail to be rejected.

The standard Wald F-statistic would be used to test the hypott@msterning the
significance or not of the Equation [15] and Equation [16] VAR moddficmnts, as
shown in equation [17].

SSR, — SSR,,
K
SSR,,
(n—2k-1)

E = ~F(K,n—2k —1)...(17)
Where,
SSRu = unrestricted sum of square residuals.
SSRr = restricted sum of square residuals.
This kind of hypothesis in this test would be formulated as follows:
Hypothesis one
HO: X does not Granger causeY,that isl{, ... pl1k} = O, if the critical value of F> Fc
H1: X does Granger cause Y, that is, {al11, ..., alk} # 0, if the critical value of F < Fc
Hypothesis Two
HO: Y does not Granger cause X, that Bl%, ... ,pk} = 0, if critical value of F > Fc
H1:Y does Granger cause X that is {B11, ..., Bk} # 0, if the critical value of F < Fc
The selected variables GEI (good governance) and RGDP are dleéydis” and “Y”,
respectively. It is supposed to be noted that here in hypotheseandnevo, the
hypothesis has not been tested if we found that “X causes Y,t bas ibeen instead
tested if, according to the Granger type, “X causes Y”. Thibesause Granger
causality test is just a simple statistical tool of gsialthat is used for testing the causal
relationship between the variables; it is not based on a partibelary of causation but
rather on the capability of the equation to predict the dependerablearbetter.
However, the test validity depends upon the VAR model order and on whhkéher
variables are stationary (Seddighi, 2012).
However, the hypothesis of the Granger causality test of this study wilpbessed as:
HO: Good governance does not Granger cause economic growth
H1: Good governance Granger causes growth.
The null hypothesis should be rejected if the F-test statsstizaater than the critical
value of the estimate. This implies that money growth causkgidnf. However, the
same test procedure applies to other variables of the study.

Results and discussion
This section presents the results of the unit root test, coititegtest, VECM, and
Granger causality test, which serve as a foundation for &wilit informed decision-
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making and deeper insights into the relationship between good govetlindioagors
and real GDP in Nepal.

Unit root test results

Table 1Unit Root Test

Variables Level First Difference
LRGDP 1.358506 -5.580956***
LCIM -1.576134 -4.413339***
LGOEXP -0.278189 -3.471699**
LDOINV -0.741434 -3.099488**
LEGI 1.492814 -7.080826***

Table 1. shows that LRGDP, LCIM, LNM1, LGOEXP, LNM2, LDOINV, and GE
have unit root at a 1 percent level of significance in both intescegh trend and
without trend in the form of level data. So, the variables aretatbsary at this level.
However, all these variables are stationary at 1 percent andcgnpdevels of
significance, with the first difference in intercept and withtvahd. It means all the
variables are integrated into order 1, i.e. I(1). Hence, the vasialain be used for the
Engle-Granger cointegration test.
Engle-Granger cointegration test
TheEngle-Granger testis a test for cointegration. It constructs residetsors)
based on the static regression. The test uses the residualsftorsemotsare present,
using the_Augmented Dickey-Fuller testanother, similar test. The residuals will be
practically stationaryf the time series is cointegrated.
The components of the vector xt are said to be cointegrated of order d, b, denoted
xt ~ ClI(d,b), if

a- all components of xt are | (d)

b- b- there exists a vector B Q) so that m = b’xt ~ | (d~b), b > 0. The vector b is

called the co-integrating vector

xt~I(1) =a + b xt 1(1)
Results of OLS
This study aims to understand how changes in these independent samapéet
economic growth and to what extent. It fulfills the requirement of a coratieg test.
Table 2: Results of OLS

Variable Coefficient | Std. Error t-Statistic  Prob.

LGOEXP 0.308431 0.090853 3.394832 0.0040
LEGI 0.000540 0.001992 0.271164 0.7900
LDOINV -0.052796 0.095153 -0.554858 0.5872
LCIM -0.057261 0.346280 -0.165361 0.8709
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C 9.208345 0.420150 21.91678 0.0000
R-squared 0.991444 Durbin-Watson stat 0.923599
Adjusted R-squared  0.989162

F-statistic 434.5305 Durbin-Watson stat 0.923599
Prob(F-statistic) 0.000000

Table 5.3 shows the OLS estimate of the variables under sthity.sfage is necessary for
performing the integration test. Table 5.4 shows the unit root dksthe residual for
cointegration.

Unit root test of residuals

Table.3 :Unit Root Test of Residuals

Null Hypothesis: D (RESID02) has a unit root
Exogenous: Constant | |
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

| | t-Statistic | Prob.*
Augmented Dickey-Fuller test statistic -4.721702  0.0017
Test critical values: | 1% level -3.857386
5% level -3.040391
10% level -2.660551

*MacKinnon (1996) one-sided p-values.
Table.3 shows the unit root test for the residuals, requiredtifer Eangle- Granger
cointegration. The unit root test confirms that the variabtescointegrated in the long run. So
this requires estimating VECEM to analyze the short-run relationship.

VECM test

Table.4:VECM Results

DLRGDP and DCIM

Variable Coefficient Std. Error t-value P value
EC. -1.383082*** 0.355657 -3.888811 0.0006
DLRGDP., 0.313341 0.248486 1.261002 0.2177
DLM1,, 0.455069 0.333819 1.363221 0.1837
C 0.001090 0.006121 0.178104 0.8599
DLRGDP and DLDOINV

EC. -1.781091*** 0.408866 -4.356173 0.0002
DLM1,, 0.523677 0.298363 1.755169 0.0902
DLRGDP,.; -0.055536 0.075463 -0.735944 0.4679
C 0.000487 0.005745 0.084781 0.9330
DLRGDP and DLEGI

EC., -0.806601*** 0.223709 -3.605575 0.0013
DLRGDP., -0.124372 0.166137 -0.748612 0.4608
DLM2,, -0.002595 0.001544 -1.680543 0.1048
C 0.001437 0.005518 0.260489 0.7965
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DLRGDP and DLGOEXP

EC. -1.820089*** 0.420408 -4.329341 0.0002
DLM2, 0.405914 0.310102 1.308970 0.2012
DLRGDP,.; -0.016373 0.083460 -0.196179 0.8459
C 0.000623 0.005344 0.116582 0.9080

Based on the results of VECM from Table 5.5, the error corretdion in the RGDP
equation is significant at a 1 percent level and has a negaiiveisiplying that there
exists a long-run relationship running from CIM to RGDP. Its nedatvalue (-

1.383082) shows that, the rate of convergence to the equilibrium stagegseMore
clearly, the speed of adjustment of any disequilibrium toward longequiilibrium is

that about 45.5 percent of the disequilibrium in RGDP is adjusted \g=zanh The
degree-of-adjustment mechanism is quite powerful. The coefficieatrof correction
term with narrow money supply as a dependent variable is obserbedstatistically
significant at a 1 percent level, indicating that there exists a strongrehaelationship
running from real GDP to narrow money supply.

Similarly, the error correction term of RGDP as a dependerdbta was observed to
be statistically significant with domestic investment (D@), at a 1 percent level of
significance, implying the existence of short-run causatdynfdomestic investment to
real GDP.

Further, the ECM test shows that all the explanatory variabdese a short-run
relationship with economic growth at a 1 percent level of significance.

Granger causality test results

To determine the causal relationship between GDP and good govertinenGranger

causality test is used in this instance. The test is conductedeofirst differenced

variables since it is determined that all of the variabled #t). The following results
relate to the relationships between the variables:

Table.5: Pair-wise Granger Causality

Dependent Independent lags F stat Remarks
variable Variable
LRGDP LCIM 1 0.32981 No Causality
LCIM LRGDP 1 1.96554 No causality
LRGDP LDOINV 1 1.30749 No causality
LDOINV LRGDP 1 0.33567 No Causality
LRGDP LEGI 1 0.47186 No Causality
LEGI LRGDP 1 4.59809** LEGIELRGDP
LRGDP LGOEXP 1 0.75774 No Causality
LGOEXP LRGDP 1 1.36729** LGOEXPALRGDP

Source: Author’s calculation using E-Views 10

**x % rgjection of null hypothesis at 1 percent and 5 percent levels of significance.
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The Granger causality test result presented in Table 4.5 sethesdl the government
effectiveness index and government expenditure cause the real @dDfahathe null
hypothesis of government effectiveness does not Granger beeals&DP is rejected
at the 5 percent level, but real GDP does not Granger causehtreeaplanatory
variables. Therefore, this result indicates that causality fromm the government
effectiveness index as well as government expenditure to ERliGthe short run. The
result implies that government expenditure growth has valuablemafmn for
forecasting the value of economic growth in the short run. Thesadmdesonate with
previous studies, such as Singh (2022), Hisham (2023), and Han et al. (2014), whic
highlight the intricate relationships between good governance and ecogmmwith in
various economies.

Conclusion
A sound understanding of good governance and economic growth playsad i@dn
examining the relationship between governance indicators and ecogmwith. The
research thus aims to examine the relationship between govermaicators and
economic growth in Nepal. Owing to the disparity in the results of researtie efféct
of governance on economic growth, this study contributes to enhancingyzstudies
on the relationship between governance and economic growth using srngose
indicators (World Bank) in the context of the Nepalese economy. Sihdy
concentrates on the period from 2002 to 2022, using only six governancearsdicat
developed by the World Bank and some control variables. The study eu@oyo-
integration test to explore the existence of short-run and longelationships between
governance indicators and real GDP. The study also used the Gcangality test to
examine the causality running from governance indicators toGB& and from real
GDP to governance indicators.
The study concluded that the trend of governance indicators and GR&ptargrowth
rates is fluctuating. The VECM results indicated that a lamg+elationship exists
between CIM and RGDP. Similarly, a strong short-run relationskigts running from
real GDP to a narrow money supply. The VECM test results sholadatl the
explanatory variables have a short-run relationship with economidiyaiva 1 percent
level of significance. The Granger causality test resdiicates that casualties run from
the government effectiveness index as well as government expendit@a GDP in
the short run. These findings imply that government expenditure fyrpvavides
valuable information for estimating the value of economic growth in the short run.
The study recommended that the government create a better envitdiomerivate
sector business growth and strictly enforce those laws andatiegs], which are
closely associated with property rights and corruption control, byriews political
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stability. The study further suggested that it is necegsaminforce the cornerstones of
democracy by increasing citizen’s ability to join and parti@pat civic and social-
political life without fear of discrimination or oppression.

The research provides a foundation for further exploration into thgoredhip between

good governance and economic growth in different contexts. Reseatahdnsild on

and extend on these findings to investigate the combined effed®tbf market-
enhancing and growth-enhancing governance indicators on economic growth by
employing advanced econometric models, including cross-country coorgarishis

can lead to more accurate predictions and policy recommendations.
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Abstract

The corrosion inhibitive properties of Dryopteris wallichiana leaegsact was
investigated for mild steel in different concentration of acidedium of HCI. This
study revealed that the corrosion rate increases with the secheacid concentration
whereas the corrosion rate decreases with the increase irtantubncentration. It is
associated with the action of corrosive medium with the metaple@S) and the
active phytochemicals constituent present in the inhibitor. Theinmuax inhibition
efficiency was found to be 85.84% and the maximum corrosion ratdowad to be
214.8gm rithrt in 2M HCI.
Keywords: Green inhibitor, Weight loss, Plant extract, Corrosion rate, Inhibition
efficiency.

Introduction

Corrosion is the destruction of metal by chemical or electroameactionsin its
atmosphere. It is a natural process. It is a continuous and r@gobkdem that is never
eliminated.[1] Prevention would be preferable to complete eliminatioatfdcts our
daily lives in direct or indirect ways. It degrades the useful ptiggeof metals. It is the
most serious problems in economic factors. [2]. When corrosion inhiliterpresent,
metal corrosion rate can be highly reduced.

Corrosion inhibitors can be separates in mainly two groups i.e., inorgadiorganic.
Most of the inorganic inhibitors are not environmentally safe. Thexetbe extract of
green plants leaves has been suggested. In green plants, they camaicompounds
to control corrosion problems without damaging the ecosystem of th@emant [3].
In many research, corrosion inhibition by the use of synthetic ichém widely used
because of faster effective. Synthesized inhibitors cost a lwioaky and in the same
time could negatively affect the environment. So, many resaarere focused on
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green inhibitors because it is non-toxic, renewable, less cost eandriendly
materials.[4] Corrosion is becoming an issue in a variety of indastncluding oli and
chemical production. It is economically wasteful, costing industed|countries 4.5%
of their annual GDP. A basic understanding of electrochemisttgrialscience, and
corrosion might potentially save the nation 25% of this loss. Dryspdants are
commonly called as the wood ferns. These ferns are easily fownelaay to grow. The
major constituents of Dryopteris fern include flavonoids and terpenSumisthey are
considered as effective, eco-friendly and natural green inhibitomidd steel in
hydrochloric acid solution. Hence, the main aim of this studg igroduce corrosion
inhibitor from Dryopteris plant extract and determine the inhibitade for mild steel in
acid solution [5].

Dryopteris wallichiana commonly called the wood ferns or male ferns, is a fern genus
in the family Dryopteridaceae.lts height ranges from 3 teés.It is found growing in
cool mountainous forest in Japan, Hawaii, Mexico, China, Africa andotitkills of
Himalaya.lt is one of the most attractive garden fernd) thin, dark, glossy midnight
green leaf that forms a giant clump. Nathaniel Wallich(1786-1854)jsbabotanist,
was indeed the inspiration for the name. The major constituents optens ferns
include flavonoids and terpenoids so they are considered as effextifaemdly and
natural green inhibitor for mild steel in hydrochloric acid solutldence, the main aim
of this study is to produce corrosion inhibitors from Dryopteris pkxttact and
determine the inhibition rate for mild steel in acid solution [6].

I

7 2ts B
Figure DryopterisWallichiana

Materials and Methods

Material Preparation

The experiment was carried out using steel coupons purchased frdotdhenarket;
each area was about 1x2cm. After polishing and cleaning the coupgbrenvéry paper
they were washed with doubled distilled water and acetone. They dti room
temperature and left in a desiccators over a Silica gel foout. Each sample was
weighed accurately to the four decimal digital balance before and afexpgbement.
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Extract Preparation
HealthyDryopteris Wallachiandeaves were collected from local area of Damak-Jhapa.

The Dryopteris Wallachiandeaves were washed and dried at room temperature for two
weeks and powdered for extractidbryopteris Wallachianaextract was prepared by
adding 100gm of powdered leaves in 1000ml of de-ionized water. It wahdaged in

a Soxhlet apparatus and the solution was reduced to 250ml. It wadtdred &ind used

for corrosion study.

Weight Loss Study

The cleaned and pre-weighed MS specimens were immersed in 1M and 2M HCI
solution for 5 hours regular interval of 1 hour. After each exposure the specimens were
washed with de-ionized water, dried and weighed. Then the MS specimens wedle place
separately in 10ml, 20ml, and 30ml inhibitor extract along with 100ml of acid. From the
initial and final mass of the specimen, the weight loss was calculated with toditwi
inhibitor extract.

The rate of corrosion is estimated by equation:
yWeightloss (gm) (I)

; R
Corrosion rate ' Krea (m?)xTime(hrs)

Where, AW= Weight loss of the sample in gram
A= Area of the sample in cm
t=time in hours
Similarly,
The following equation was used to calculate the inhibitory efficiency (IE%)
and surface coverage)(

IE (%) =2 X 100 oo (ii)

Where,W,= Weight loss without inhibitor.
W;= Weight loss with inhibitor.

And, surface coveragé)(=iof)’....................................(iii)

Results and Discussion

Effect of concentration on weight loss
The weight loss of the mild steel was calculated by using the equation:

AW= W]_-Wz
Where, W and W; are the weight loss of mild steel sample with and without irdribit
Table 1 shows the results of a weight loss, corrosion rate, imbéfificiency, and
surface coverage experiment for mild steel immersed in 1M2AhcAHCI with and
without inhibitor for 5 hours. 2M HCI without inhibitor extract resdlie the greatest
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weight loss. The inclusion of Dryopteris leaves extract dealeassght loss and
delayed the corrosive activity as shown in Figure 2.

Table 1Corrosion parameters for mild steel in 1M and 2M H@bsence and presence
of optimum concentration of the inhibitor studied at 5 hours.

Concentration Weight Loss | Corrosion Rate Inhibition Surface
(AW) (R) Efficiency (IE) Coverage 0)
1MHCI (Blank) 0.1204 120.4 0 0
10ml Extract 0.0735 73.5 37.7 0.377
20ml 0.0558 55.8 53.65 0.5365
30ml 0.1589 31.19 73.5 0.735
2M HCI (Blank) 0.2148 214.8 0 0
10ml Extract 0.0816 81.6 62.01 0.6201
20ml 0.078 78.6 63.4 0.634
30ml 0.0435 43.5 79.75 0.7975

Corrosion Rate {gmm°h')

Wieight Loss (gm)

10 15 EL) 75 30
0 15 B P T Inhibiter Concentration (ml}

Inhibitor Concentration (m1})

Figure 2Variation of weight loss with the  Figure 3Variation of corrosion rate with Conceritatof
Dryopteris plant extract. the Concentration of Dryopteslant Extract.

Effect of concentration on corrosion rate

From the weight loss method, the corrosion rate for the mild saegble in 1M and 2M
were calculated. In Table 1, the corrosion rate of mild steetasess with increased in
acid concentration due to the action of corrosive medium i.e., HCI atikdmponent
of the mild steel sample. The result in Table 1 shows that théicaddf Dryopteris
leaves extract i.e., 10ml, 20ml, 30ml to the electrolyte decseasecorrosion rate of
mild steel sample. Figure 3 shows the effect of acid and inhibdocentration on
corrosion rate. It illustrates that the corrosion rate decseasth the increase in
inhibitor concentration.
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Effect of concentration with inhibition efficiency

Table 1 shows the relationship between inhibitor concentration and iohibiti
efficiency. As shown in Figure 5, the effectiveness of exiirehibition increases as the
concentration of inhibitor extract increases because thedmnaofi surface covered by
the adsorbed molecule increases as the concentration of thet ertieeases.The
inhibitory efficiency improves progressively as the conceminadif extract increases up
to 30. It was discovered that the greatest inhibitory efficiency was 85.84%.

a0
0.80

0.75

m w
=]

P
=

Inhibition Efficiency (%)

Surface Coverage i8)

I
=}

L

Inhikiter Concentration (ml} Inhibiter Concentration (m}

Figure4Variation of surface coverage with Figure 5Variation of inhibition effiaiey with
the concentration of Dryopteris plant extract the concentration of Dryoptegiant extract.

Effect of concentration on surface coverage
Surface coveragd] is directly proportional to the concentration of the inhibitor since
it is related to the number of adsorbed molecules on the surfac® skMple. Hence,
as the concentration of the inhibitor increases the molecules adsorbithe surface
also increases and hence the inhibitory effect of extractratseases that mitigate the
corrosion. It was illustrated in Figure 4.

Conclusion
From the above experiment it is quite obvious igopteris wallichiangplants can be
the efficient green inhibitor which could replace the toxic andirenmentally
unfriendly synthetic inhibitor and be its replacement in a wide @rezetal application.
In different concentrations of acid, such as 1M and 2M HCI, segerabsion metrics
such as weight loss, corrosion rate, inhibition efficiency, and cirtaverage were
investigated. The inhibitory efficiency improves progressivelyhasconcentration of
extract increases up to 30. It was discovered that the grestdstdry efficiency was
85.84%.1t was observed that the acid with the highest concentratiocegtlue most
weight loss, which is around 214.8ghmThe weight loss and corrosion rate values
were decreased whereas surface coverage and inhibition efficienciyneregesed.
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Abstract

Mobile Advertising is now emerging as a new channel of marketing
communication. The major objectives of this descriptive researckoaggamine the
customer attitude towards mobile advertising. The researcheudess convenience
sampling method and collected 100 samples from the respondent lodatedadt. The
data collected through the questionnaire were organized and analysgd&BESS and
Microsoft Excel. From result, indicate a significant relationship betvedlandependent
variables and the dependent variable, which is customer attitude. Atm®ngrious
independent variables, credibility emerges as the most influefattdbr shaping
customer attitude towards mobile advertising. This suggests thatdumals perceive
mobile advertising as a reliable and trustworthy source, often using p&sdraintent
as a reference for their purchasing decisions.

Key words: Informativeness, Entertainment, Personalization, Credibility, loiedind
Customer attitudeowards mobile advertising

Introduction
Background of the Study
The surge in mobile users has brought about a paradigm shift ineditras of
advertising and marketing, giving rise to the phenomenon known as mabietmng.
Duccofe (1996) delved into this transformative landscape, scrutinizengous
independent variables that shape consumer attitudes towards mobildimgarkbe
variables under examination included personalization, entertainment, atifoeness,
credibility, and advertising, aiming to uncover users' attitudesands advertising in
this mobile-centric era.
Objectives of the Study
The major objective of this study is to examine the customiudsttowards mobile
advertising. Specific objectives of the study are as follows:

i) To examine the influence of entertainment, informativenessgdilitity,
personalization and irritation in the customer attitude toward thebilen

advertisement.



i) To analyze the relationship between entertainment, infoveragiss, Credibility,
personalization and irritation with customer attitude toward the Imobi
advertisement.

i) To examine the impact of entertainment, informativenessediBility,
personalization and irritation on customer attitude toward the mobile advertisement

Hypothesis Testing

To achieve the objectives of the study and to answer the research questiongwirggfol

research hypotheses have been formulated and will be tested for empirfizticar:

Hypothesis-1

HO: There is no significance impact of entertainment on custatigude toward the

mobile advertisement.

H1: There is significance impact of entertainment on cust@tigude toward the mobile

advertisement.

Hypothesis-2

HO: There is no significance impact of informativeness on custattitude toward the

mobile advertisement.

H1: There is significance impact of informativeness on custattiéude toward the mobile

advertisement.

Hypothesis-3

HO: There is no significance impact of Credibility on custontgtude toward the mobile

advertisement.

H1: There is significance impact of Credibility on customgituale toward the mobile

advertisement.

Hypothesis-4

HO: There is no significance impact of personalization on custattiéude toward the

mobile advertisement.

H1: There is significance impact of personalization on custati¢ude toward the mobile

advertisement.

Hypothesis-5

HO: There is no significance impact of irritation on custorattitude toward the mobile

advertisement.

H1: There is significance impact of irritation on custoraéitude toward the mobile

advertisement.

Rationale of the Study

The purpose of the study is to examine the influence of informatisepatertainment,

personalization, credibility, and irritation in the customer attittaleard the mobile

advertisement. This study is an adaptation and combination of severaégeaches
but conducted in Nepalese context. This study hence can becomecangnib
investigate what effects do mobile advertising have on customehgse intensions.
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The findings will provide insights to companies in building good relahipnsvith
customer and help to take proper business decisions making suitable iteenpet
strategies. In addition, it can help companies to attract new antjabteustomer and
develop effective product and promotion mix for different segmento,Ahe study
will help researcher to improve academic competence.

Limitation of the Study

The study possesses certain limitations that provide opportunitiéstiioe research to

address. The primary constraints of this study are outlined below:

i) The geographical scope of the study is confined to the DamakeqQuently, the
findings and conclusions derived from this study may not be apmicabl
generalizable to broader populations.

i) The study relies primarily on existing literature and obagons for the theoretical
and general aspects of the research. While this provides a frunadat
understanding, future research could explore additional empiricalodaganploy
diverse research methodologies to enhance the robustness of the study.

iii) The sample size for the study is limited to 100 partictpaprimarily focusing on
the youth and adults who use mobile phones. Expanding the sample size or
diversifying the demographic focus could provide a more comprehensive
understanding of the subject matter in future investigations.

Literature Review

This chapter encompasses various theories and reviews past seidiant to the
customer's attitude toward mobile advertising. Initially, the dsouaswill revolve
around patterns in customer attitudes towards mobile marketing. Subtgqtiee
focus will shift to the description of enabling technologies in mabéeketing. Finally,
a review of theories pertaining to the factors influencing reolibrketing will be
undertaken. Towards the end, hypotheses will be formulated to exptorelationships
between dependent and independent variables.

The term "mobile marketing" or "wireless marketing" has lfimed in various ways.
According to Altuna and Konuk (2011), it refers to utilizing wirelésshnology to
deliver integrated content about a product or service directhetintended customers.
Carter (2008) offers a distinct definition, describing mobile margeds the systematic
planning, implementation, and control of a mix of business activitiesedimat
facilitating mutually advantageous exchanges or transfers of geotdatween buyers
and sellers. Mobile marketing, also known as m-marketing, not onlyessll issues
such as time, distance, convenience, and costless transportation @tam@disoout due
to its interactive communication channel and the provision of custdnmtermation,
making it a crucial and innovative marketing approach.
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Theoretical Review

Concept of Advertising

Advertising is a form of persuasive communication directed atpthmic, typically
operating as a one-sided message from the advertiser to thencaudidthough
individuals are free to respond individually or at the family lettegre is minimal
dialogue involved, and advertising often imposes itself on the publicermocratic
societies with market economies, this form of communication immdeéenecessary to
enable informed decision- making.

The primary objective of advertising is to convey a message abadéanproduct, or
service to a targeted consumer or group of consumers. It istegethrough specified
media devices, representing a non-personal means of communicatied ainthe
masses. The term "advertising" is derived from the Latin walkiéere,” meaning 'to
turn attention." The fundamental goal of advertising is to captitemtian for the
promoted product, service, or idea.

Research Gap

Numerous studies have explored customer attitudes towards mobiléisiayeyn an
international scale, but limited research has been conducteepial kb understand the
impact of mobile advertising on customer attitudes. Additionally, thera lack of
research on customer attitudes towards mobile advertising Megh@lese context, with
only a few studies conducted for academic purposes. The curreptssteks to identify
various factors associated with mobile advertising that influemstomer behavior.
Building on prior research, the factors influencing customer atstiolwards mobile
advertising have been acknowledged, with the objective of measuring the overall impact
of mobile advertising on customer attitudes in this study.

Materials and Methods

This chapter serves to outline the research methodology employes éourse of this
study, offering comprehensive insights into the approach and executopumalitative
research. It delineates the chosen research methodologgagilugithe construction of
guestionnaires derived from the problem discussion. The chapter expounds on the
research design, delineates the population and sample charastesptcifies the
sampling technique, details the tools for data analysis, and identifee software
utilized for data entry and analysis. Furthermore, it presents arvi@weof the
respondents’ profiles and assesses the viability and reliability of #is.the
Coefficient of Correlation Analysis (r)

The Pearson’s formula is: -

r= NYxy=Xx)y
N Y %*=(Z x)°AN ¥ y*=(T y)°
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Regression Analysis

Regression analysis is a statistical method that is usedatmime the relationship
between one or more independent variables (often called predatagplanatory
variables) and a dependent variable (often called the outcome or respoiable). The
goal of regression analysis is to develop a model that can be ysedlic the value of
the dependent variable for new observations. There are many diffgpeg of
regression analysis, but the most common are linear regressionudtiple regression.
Linear regression is used when there is a single independerbleaaad multiple
regression is used when there are multiple independent variables.

Multiple linear regressions are used as the data analysis techniquertoidethe
relationship strength of the independent’s variables and dependent variable. The
multiple regression equation in this research as below

Y = a + BL(X1) +B2(X2) +B3(X3) +p4(X4) +B5(X5)
where,

Y = Consumer attitude towards m-advertising (AT)
a = a constant, the value of Y when all X values
are zerdi = the slope of the regression surface
X1=

Entertainment

(EN) X2 =

Informativeness

(IN) X3 =

Credibility (CR)

X4 = Irritation (IR)

X5 = Personalization (PE)

Research Framework
The following theoretical framework is constructed on the basis of diffetteht and
analysis.

Result and Discussion
This chapter systematically presents all research findingstlze statistical analysis
derived from primary data collected from 100 respondents. The &nalyzes the
Statistical Package for the Social Sciences (SPSS) ve2sidénto fulfill the study's
objectives. Following the research methodology outlined in Chaptere Tthhe data
have been meticulously analyzed, encompassing techniques such agptidescr
analysis, Pearson correlation, multiple linear regression, and simple Bgeassion.
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Respondents Demographic Profile

This section gives the summary of the primary data collabredigh the questionnaire
distribution. The analysis of demographic profile is done by the imtefpon of the
responses collected. This section deals with the profile of tperrdents characterized
by Gender and age.

Gender of the Respondents

Gender is a socially and culturally constructed concept thabngpesses roles,
behaviors, expectations, and attributes associated with being feaale, or non-
binary. When collecting data for research, particularly urvey-based studies,
researchers often include a demographic variable that capteegender of the
respondents.

Table 1
Distribution of Respondents Based on Gender
Gender Frequency Percent
Female 18 18.0
Male 82 82.0
Total 100 100.0

Sources: Survey 2024 & SPSS25
Table 1: Distribution of Respondents Based on Gender

Table 1 shows the Gender of the respondents. Out of total 120 resporad8% of
respondents represented male and 31.70% respondents represented féneatetaf
respondents. Table 1 illustrates the distribution of respondents baggshaer in the
research study, offering valuable insights into the demographipastion of the
surveyed population. The data reveals a notable gender imbalance tivgrsample,
with 82.0% of respondents identifying as male and 18.0% as female.

This gender distribution is essential to consider when interprétangtudy's findings,
as it introduces the potential for gender-specific patternarations in responses. The
substantial majority of male respondents could influence the owezatls observed in
the study, reflecting a predominantly male perspective.

Analyzing data based on gender can unveil nuanced insights into hevewlifroups
may perceive or respond to the subject matter. In this context, tarkrgy the gender
breakdown provides a foundation for exploring potential variations inudds,
preferences, or behaviors related to the study's focus.
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Age of Respondents

Table 2
Distribution of Respondents Based on Age
Age Frequency Percent
20-30 yrs 21 21.0
31-40 yrs 62 62.0
Above 40 yrs. 17 17.0
Total 100 100.0

Table 2 presents the distribution of respondents based on their agerizcatg them
into three groups: 20-30 years, 31-40 years, and above 40 years. Theveals treat
the majority of respondents fall within the 31-40 years age braakapresing 62% of
the total sample. This suggests a significant presence ofdndisi in their thirties,
indicating a potential focus on a demographic that may share conimacarcteristics or
experiences.

Furthermore, the 20-30 years age group represents 21% of the respauaggasting a
smaller but still noteworthy segment within the study population. It would be stiteg

to explore any patterns or trends specific to this younger age category.

Conversely, the above 40 years age group constitutes 17% of the respondhelets.
relatively smaller in percentage, this segment still regmtssa notable portion of the
sample. Investigating the perspectives and responses of thisdelw@graphic could
provide valuable insights into how age influences the variables under consideration.
Descriptive analysis of Informativeness

Table 3
Descriptive Statistics of Informativeness
ltems N Minimum Maximum Mean Std.Deviation
11 100 1 5 4.10 0.870
12 100 1 5 4.02 0.791
13 100 1 5 4.33 0.865
14 100 1 5 3.94 0.839

Sources: Survey 2024 & SPSS25
Table 3 presents the descriptive statistics of four itemssiagethe informativeness of
mobile advertising. Each item (I1 to 14) is rated on a scale fiomo 5, with 1
representingthe minimum score and 5 the maximum. The respondents, numMbBering
in total, have provided their assessments, and the statisticakianaging SPSS25
reveals interesting insights into the perceived informativeness of molédetiathg.
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The mean scores for each item shed light on the overall trendl,Rohich measures
the belief that mobile advertising is a good source of safesmation, the mean score
is 4.10, suggesting a generally positive perception among respondentarh\gin2,
focusing on the relevance of sales information supplied by mobiletmsivg, has a
mean score of 4.02, indicating a high level of perceived relevance.

In terms of immediate accessibility of sales information through mobile tesingr(13),
respondents give it a relatively higher mean score of 4.33, suggéstirthey consider
this medium effective in providing timely information. However siteissential to note
that 14, which assesses the perception of mobile advertising gfaibn provide
information on time, has a mean score of 3.94. While this is still aheveidpoint, it
signals a slightly less favorable evaluation compared to the other items.

The standard deviations across all items (ranging from 0.791 to 0.876y|atreely
consistent, indicating a moderate level of variability in respon$his suggests that
while there is a general consensus among respondents regardimigimativeness of
mobile advertising, there are still variations in individual opinions.

Descriptive analysis of Entertainment

In this study, the magnitude of entertainment includes four diffstatgments that are
measured in 5 pointed likert scale where 1 denote strongly disagceé denote
strongly agree. These items are presented as E1, E2 ,E3, E4 aridcEX@note the
following statements:

E1l: Mobile advertising is

enjoyable. E2: Mobile

advertising is entertaining. E3:

Mobile advertising is

interesting. E4: Mobile

advertising is Pleasant

Table 4
Descriptive Statistics of Entertainment
Items N Minimum Maximum Mean Std.Deviation
El 100 1 5 3.94 0.839
E2 100 1 5 4.24 0.818
E3 100 1 5 3.34 1.075
E4 100 1 5 3.46 1.105

Sources: Survey 2024 & SPSS25
Table 4 presents the descriptive statistics for respondentseppens of the
entertainment aspects of mobile advertising, as captured bitdmg (E1 to E4). The
analysis, conducted using SPSS25 based on data from a 2024 survey, prévatds va

-



insights into how respondents perceive the enjoyable, entertainiegestimg, and
pleasant attributes of mobile advertisements.The mean scdhesfidtem is 3.94, with a
minimum score of 1 and a maximum score of this suggests thagverage,
respondents find mobile advertising moderately enjoyable. The staddaiation of
0.839 indicates a moderate level of variability in responses, iafiediffering opinions
among respondents regarding the extent of enjoyment.

For this item E2, the mean score is 4.24, indicating that respondentsjecage,
perceive mobile advertising as entertaining. The minimum andnmax scores are 1
and 5, respectively. The standard deviation of 0.818 suggests a morsterdnsi
agreement among respondents regarding the entertaining nature ofe mobi
advertisements.

The mean score for this item is 3.34, suggesting a moderateofeagieement among
respondents that mobile advertising is interesting. The standardtidevof 1.075
indicates a higher level of variability in responses, suggestirfgriddg opinions
regarding the interest value of mobile advertisements.

For this item E4, the mean score is 3.46, indicating that respondents, on average, find
mobile advertising moderately pleasant. The standard deviation of 1.108s&i@g
higher level of variability in responses, reflecting differoygnions among respondents
regarding the pleasantness of mobile advertisements.

Descriptive Analysis of Personalization

In this study, the magnitude of sources of personalization includesditfarent
statements that are measured in 5-pointed Likert scale whemoledstrongly disagree
and 5 denote strongly agree.. These items are presented as P1,aRd, P8 which
denote the following statements:

P1: Contents in mobile advertising are

personalized. P2 Mobile advertising is available

for my preference.

P3: Mobile advertising displays personalized message to me

P4: Mobile advertisement provides me with personalizeddeals/ads according to my
activity context.

Table 5
Descriptive Statistics of Personalization
Items N Minimum Maximum Mean Std.Deviation
P1 100 1 5 3.46 1.105
P2 100 1 5 3.97 0.834
P3 100 1 5 2.93 1.037
P4 100 1 5 4.10 0.870

Sources: Survey 2024 & SPSS25
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Table 5 provides a detailed analysis of the descriptive statisétated to the
personalization aspects of mobile advertising. The four items (PR4}omeasure
respondents’ perceptions of the degree of personalization in mobildisidgereach
rated on a scale from 1 to 5. The analysis, conducted using SPSS25mals¢a from
a 2024 survey, reveals distinct patterns in how respondents perceparsbealization
features of mobile advertisements.

Starting with P1, which assesses whether respondents perceiceritent in mobile
advertising as personalized, the mean score is 3.46. This suggestierately positive
butnot overwhelmingly strong perception regarding the customizatiorordbrt to
individual preferences.

Moving to P2, which evaluates the availability of mobile advertisiogomling to
respondents’ preferences, the mean score is 3.97. This indicabes aworable view,
suggesting that, on average, respondents feel that mobile advertissmmewhat
tailored to their preferences.

P3, which assesses whether mobile advertising displays persdnafizssages to
respondents, has a mean score of 2.93. This score is below the midpaiatjnigdhat,
on average, respondents are less convinced about the personalized mesgagingf
mobile advertising.

P4, focusing on whether mobile advertising provides personalized dedls lbased on
activity context, has a higher mean score of 4.10. This suggestatiaely positive
perception, with respondents indicating that they feel mobile asivgrtidelivers
personalized content based on their activities. The standard deviatross all items
(ranging from 0.834 to 1.105) indicate variability in responses, liegediffering
opinions among respondents regarding the extent of personalization irle mobi
advertising.

Descriptive Analysis of Credibility

C1: Mobile advertising is

reliable. C2: Mobile advertising

is believable C3: Mobile

advertising is trustworthy

C4: | use personalized mobile advertising as a reference for purchasing.

Table 6
Descriptive Analysis of Credibility
ltems N Minimum Maximum  Mean Std.Deviation
C1 100 1 5 3.22 1.097
C2 100 1 5 3.28 1.045
C3 100 2 5 3.98 0.752
C4 100 1 5 3.35 0.903

Sources: Survey 2024 & SPSS25
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Table 6 provides a detailed overview of the descriptive statisétzed to the
credibility aspects of mobile advertising. The four item% (€ C4) assess respondents'
perceptions of the reliability, believability, trustworthineasd utility of personalized
mobile advertising, each rated on a scale from 1 to 5. Thgs@)aconducted using
SPSS25 based on data from a 2024 survey, offers insights into how respondents
perceive the credibility of mobile advertisements.

Beginning with C1, which measures whether respondents find mobile iaohgert
reliable, the mean score is 3.22. This suggests a moderate percépeliability, with
respondents not overwhelmingly convinced of the trustworthiness of mobile
advertising.

Moving to C2, which assesses the believability of mobile advertising, the mearsscore
3.28. This indicates a similar level of moderate perception, suggebkat respondents
find mobile advertising somewhat believable but with room for improvement.

C3, focusing on the trustworthiness of mobile advertising, has a higé&n score of
3.98. This suggests a more positive perception compared to reliabiitipelievability,
indicating that respondents, on average, consider mobile advertislmg somewhat
trustworthy.

C4, which explores whether respondents use personalized mobile #aulyeasss a
reference for purchasing decisions, has a mean score of 3.35upests a moderate
level of agreement among respondents, indicating that personalized aumbleitising

is used to some extent as a reference for their purchasingeshidie standard
deviations across all items (ranging from 0.752 to 1.097) suggesibwigyi in
responses, indicating differing opinions among respondents regarding diielityeof
mobile advertising.

Descriptive Analysis of Irritation
In this study, the magnitude of sources of irritation includes fdterdnt statements

that are measured in 5-pointed Likert scale where 1 denategbt disagree and 5
denote strongly agree. These items are presented as IR1, IR2, IR3 amtidR4lenote
the following statements:

IR1: Mobile advertising is

annoying IR2: Mobile

advertising is unpleasing IR3:

Mobile advertising is irritating

IR4: Mobile advertising is excessive and out of control.
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Table 7
Descriptive Analysis of Irritation

Items N Minimum Maximum  Mean Std.Deviation
IR1 100 1 5 4.10 0.870
IR2 100 1 5 4.07 0.671
IR3 100 1 5 3.72 1.055
IR4 100 1 5 3.22 1.097

Sources: Survey 2024 & SPSS25

Table 7 presents a descriptive analysis of respondentsppenseregarding the irritation
caused by mobile advertising. The four items (IR1 to IR4) asedssther mobile
advertising is perceived as annoying, unpleasing, irritating, acekssixe, each rated on a
scale from 1 to 5. The analysis, conducted using SPSS25 based on dat2@@hsarvey,
provides insights into how respondents view the potentially bothersspeeta of mobile
advertisements.

Starting with IR1, which measures whether respondents find mobi&tesitvg annoying,
the mean score is 4.10. This high mean score indicates that, caggveespondents
strongly perceive mobile advertising as an annoying aspect of theit digience.
Moving on to IR2, which assesses the level of unpleasantry assoivith mobile
advertising, the mean score is 4.07. This suggests a similar ¢¢ strong negative
sentiment, with respondents finding mobile advertising to be generally unpleasing

For IR3, focusing on the irritation caused by mobile advertisingntéan score is 3.72.
While this score is slightly lower than the previous itemstilitindicates a substantial level
of irritation perceived by respondents.

IR4, which explores whether respondents feel that mobile adverigssexgessive and out
of control, has amean score of 3.22. This suggests a moderate leggkement among
respondents regarding the excessive nature of mobile advertisind, thaugs pronounced
as the other items. The standard deviations across all jtanging from 0.671 to 1.097)
suggest some variability in responses, indicating differing opinionsn@mespondents
regarding the degree of irritation caused by mobile advertising.

Descriptive Analysis of Attitude

In this study, the magnitude of sources of attitude includes fo@reiit statements that are
measured in 5 pointed likert scale where 1 denote strongly désagte5 denote strongly
agree. These items are presented as Al, A2, A3 and A4 which déeofellbwing
statements:

Al: | think mobile advertising is good

A2: | like to receive and read mobile advertisements A3: | appreciateinecmobile

advertising messages A4: | have positive attitude towards mobileiachgert
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Table 8
Descriptive Analysis of Attitude

ltems N Minimum Maximum  Mean Std.Deviation
Al 100 1 5 3.40 1.015
A2 100 1 5 3.28 1.045
A3 100 1 5 3.97 0.834
A4 100 1 5 4.02 0.791

Sources: Survey 2024 & SPSS25

Table 8 provides a descriptive analysis of respondents’ attitudesdswnobile
advertising, as assessed through four items (Al to A4). Eachisteated on a scale
from 1 to 5, capturing respondents' thoughts on the goodness of mobile adyertis
their willingness to receive and read mobile advertisements, dpgreciation for
receiving mobile advertising messages, and their overall yos#ititude towards
mobile advertising. The analysis, conducted using SPSS25 based orodata 2024
survey, offers insightsinto the general sentiments of respondenwtsd® mobile
advertising.

Starting with A1, which measures respondents' belief in the goodnessolufe
advertising, the mean score is 3.40. This suggests a moderatef lageeement among
respondents, indicating that, on average, they view mobile advertisirmpmewnhat
good. Moving on to A2, which assesses respondents’ preference doringcand
reading mobile advertisements, the mean score is 3.28. This indicsitedar level of
moderate agreement, suggesting that respondents are some\whed itacreceive and
read mobile advertisements. For A3, which explores respondents' afipredor
receiving mobile advertising messages, the mean score is 3.87igher mean score
suggests a more positive perception, indicating that respondents, ogeaagmareciate
receiving mobile advertising messages. A4, focusing on respondentsll @asitive
attitude towards mobile advertising, has a mean score of 4.02. Thiatesdacgenerally
positive sentiment among respondents, suggesting that they holdblavatatudes
towards mobile advertising. The standard deviations across ak ifeanging from
0.791 to 1.045) suggest some variability in responses, indicating differingomgini
among respondents regarding their attitudes towards mobile advertising.

Summary of all Independent Variables and Dependent Variables

This section presents the scenario of all the independent variabtes study i.e.
(informative, entertainment, personalization, credibility, irritatitmough mean and
standard deviation analysis.
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Table 9
Analysis of summary of all independent variables and dependent

variables
Items Minimum Maximum Mean Std.Deviation

Attitude 2.25 5.00 3.67 0.58
Informativeness 1.75 5.00 4.10 0.53
Entertainment 2.25 5.00 3.75 0.63
Personalization 1.25 5.00 3.62 0.62

Credibility 1.50 5.00 3.46 0.65

Irritation 2.25 5.00 3.78 0.51

Sources: Survey 2024 & SPSS25
Table 9 presents a comprehensive analysis of summary stdstiosth independent
and dependent variables, providing insights into various aspects of respondents’
perceptionstowards mobile advertising. The analysis, conducted usa&PSPased on
data from a 2023 survey, includes minimum and maximum values, mewes,sand
standard deviations for each variable, shedding light on the overall teamtls
variability in the data.

The attitude variable ranges from a minimum of 2.25 to a maximuB0& with a
mean score of 3.67 and a standard deviation of 0.58. This suggests thatrage,ave
respondents hold a moderately positive attitude towards mobile adwgrtiBhe
relatively low standard deviation indicates a degree of agreeameohg respondents
regarding their attitudes.

Informativeness ranges from 1.75 to 5.00, with a mean score of 4.18 stasdard
deviation of 0.53. This indicates a high level of perceived infokeaéss, with
respondents generally considering mobile advertising as a valshlece of
information. The low standard deviation suggests a more consistesimagit among
respondents regarding the informativeness of mobile advertising.

Entertainment scores range from 2.25 to 5.00, with a mean of 3.75 anddardta
deviation of 0.63. This suggests a moderately positive perception ohtdrgaegnment
value associated with mobile advertising. The standard deviation teslicidme
variability in responses, reflecting differing opinions among resposadegarding the
entertainment factor.

Regression Analysis

The major objective of multiple regression analysi®isstamine the single dependent variable
by a set of independent variables. The significance of inforenass, entertainment,
personalization, credibility, irritation on consumer attitude talwanobile advertising will be
analyzed from the result.
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Table 10 Model

Summary
: Std. Error of the
Model R R Square Adjusted R Square .
Estimate
1 .850 0.723 0.709 0.31111

rritation, Informativeness, Entertainraeadibility, Personalizatic
Sources: Survey 2024 & SPSS25

The model summary suggests that the included predictors {@mitdbformativeness,
Entertainment, Credibility, Personalization) collectively accoumt & significant

portion of the variability in the dependent variable (Attitude). Th8dwrare value of
0.723 indicates a substantial level of explained variance, supportingotie's overall
fit. The Adjusted R Square considers the number of predictors, providmgre

conservative estimate of the model's goodness of fit. The réyalove standard error
of the estimate suggests that the model's predictions atevegl close to the actual
values

Table 11
ANOVA
Model Sum of Squares df Mean Square F Sig.
Regression 23.784 5 4.757 49.146 000
Residual 9.098 94 0.097
Total 32.882 99

a. Dependent Variable: Attitude

b. Predictors: (Constant), Irritation, Informativeness, Entertainmeadlilility,
Personalization

Sources: Survey 2023 & SPSS25

The Regression section indicates the overall statistical isigmife of the model. The
sum of squares for the Regression is 23.784, and it is compared tostieadReum of
squares (9.098) using an F-statistic. The F-statistic is 49.1#6avgignificance (Sig.)
value of .000 (p < 0.05). This low p-value suggests that the regression model
statistically significant, meaning that at least one of trediptors has a significant
effect on the dependent variable (Attitude). The Residual sectiondpsoinformation
about the unexplained variance in the dependent variable. The Totaunesvup the
total variance in the dependent variable.
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Table 12

Coefficientd
Unstandardized Coefficients Standardized
Model .oefficient: t Sig.
B Std. Error Beta
(Constant) 0.155 0.308 0.504 0.615

Informativeness 0.405 0.071 0.372 5.685 0.000
Entertainment -0.306 0.067 -0.334 -4.552 0.000
Personalization 0.389 0.073 0.417 5.296 0.000

Credibility 0.735 0.067 0.829 10.924 0.000

Irritation -0.250 0.091 -0.221 -2.761 0.007

a. Dependent Variable: Attitude
Sources: Survey 2024 & SPSS25

Regression model

Y = 0.155+31 0.405 $2 0.306 +33 0.389+34 0.735 B 0.250

Where,

Y = Attitude (dependent variable)

pl=

Informativene

SsP2 =

Entertainment

p3=

Personalizatio

n 4=

Credibility

pS =

Irritation ei =

Error term

Table 12 provides the coefficients for the regression model, includisggndardized
coefficients, standardized coefficients (Beta), t-values, andfisgmce values (Sig.).
The coefficients represent the strength and direction of theoredhtp between each
predictor (Informativeness, Entertainment, Personalization, Crgglidiritation) and
the dependent variable (Attitude). Here is an interpretation of the coeficie

The constant represents the expected value of the dependent variable (Attiterdell
predictors are zero. In this case, the constant is not stdlyssicaificant (p > 0.05). As
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Informativeness increases by one unit, Attitude is expectedctease by 0.405 units.
The positive Beta value indicates a positive relationship betweenriafiveness and
Attitude, and the relationship is statistically significans Bntertainment increases by
one unit, Attitude is expected to decrease by 0.306 units. The negatisev8ue
indicates a negative relationship between Entertainment and Attitank, the
relationship is statistically significant. As Personalization irsgsdy one unit, Attitude
is expected to increase by 0.389 units. The positive Beta value exliaapositive
relationship between Personalization and Attitude, and the relatioisshktptistically
significant. As Credibility increases by one unit, Attitude xpexted to increase by
0.735 units. The positive Beta value indicates a strong positive reldpobstween
Credibility and Attitude, and the relationship is highly statadty significant. As
Irritation increases by one unit, Attitude is expected to deeréy 0.250 units. The
negative Beta value indicates a negative relationship betweatatidir and Attitude,
and the relationship is statistically significant.

In summary, the coefficients provide insights into the directianength, and
significance of the relationships between each predictor and theddspevariable
(Attitude). The standardized coefficients (Beta) allow for a mamson of the relative
importance of each predictor in influencing attitudes towards mobile adngrtisi

Test of Hypothesis

Table 13
Result of Hypothesis
Variable Hypothesis P Value Sig Value Remarks
There is no significance impact of
Informativeness informativeness on customer attitud&.685 0.000 H1
toward the mobile advertisement. Accepted
There is no significance impact of
Entertainment entertainment on customer attitude4.552 0.000 H1
toward the mobile advertisement Accepted
There is no significance impact of
Personalization personalization on customer attitude.296 0.000 H1
toward the mobile advertisement Accepted

There is no significance impact of
Credibility ~ Credibility on customer attitude toward0.924  0.000 H1
the mobile advertisement. Accepted

There is no significance impact of H1

Irritation irritation on customer attitude towathe -2.761 0.007 Accepted
mobile advertisement

Sources: Survey 2024 & SPSS25

The results presented in Table 13 indicate the outcomes of hypothesis testh for ea
variable in the regression model. Here's a summary of the results:
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This topic focuses on the major finding of the study, which are derivem
Questionnaire Survey. Some of the major findings of this analgsisutanmarized and
presented below.

i) The data reveals a notable gender imbalance within th@lsamith 82.0% of
respondents identifying as male and 18.0% as female.

i) The age distribution of respondents indicates a substantiaésexgation of
individuals in their thirties, with notable but comparatively smagments in the
20-30 years and above 40 years age groups. Understanding the nuances etithin ea
age category may contribute to a more comprehensive analysis ddtthand its
implications.

i) The descriptive statistics paint a positive picture of the perceivedmattiveness of
mobile advertising. Respondents generally believe it to be a goockesolusales
information, with high relevance and immediate accessibility. Hewehe slight
concern raised by item 14 warrants further investigation to steled the nuances
behind the perception that mobile advertising may not always providenafion
on time.

iv) Enjoyment and entertainment aspects are generally positieied, there seems
to be a divergence in opinions regarding the interest and pleasaathésese
advertisements. Further exploration into the specific factors mdflog these
perceptions could provide valuable insights for advertisers seekinthémee the
entertainment value of their mobile campaigns.

v) There is a positive perception regarding the availability obita advertising
according to preferences and the provision of personalized deal$ tawctivity
context, there is less agreement on whether the content anaigeesse perceived
as personalized. Exploring the factors influencing these perceptoihd provide
valuable insights for advertisers aiming to enhance the persatmatifeatures of
their mobile campaigns.

vi) There is a moderate level of trustworthiness, ther@asnrfor improvement in
terms of reliability and believability. Understanding the fastimfluencing these
perceptions can be crucial for advertisers looking to enhanceethibitty of their
mobile campaigns and better align them with consumer expectations.

vii) There is a slightly lower level of agreement regarditg irritation and
excessiveness of mobile advertising, the overall sentimentti@aasds a negative
view. Advertisers may need to address these concerns to mitgateritation
associated with mobile advertising and enhance the overall user experience.

viii) There is a moderate level of agreement on the goodnesstufe advertising and
the willingness to receive and read advertisements, the higean scores for
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appreciation and overall positive attitude indicate a more favorsdéiment.
Understanding the factors influencing these attitudes can balcimrcadvertisers
aiming to enhance the effectiveness and acceptability of their mobile icasipa

ix) Respondents' perceptions towards mobile advertising. While iheregenerally
positive attitude and high informativeness, variations exist in h@porglents
perceive the entertainment, personalization, credibility, andhtiont aspects of
mobile advertising. These insights can guide advertisers inngfihieir mobile
campaigns to align more closely with consumer preferences and expectations

X) Respondents generally perceive mobile advertising as eniegtawith high mean
scores for items E2. However, there is more variability in regsofts items E1,
E3, and E4, suggesting differing opinions regarding the enjoyaldeesting, and
pleasant aspects of mobile advertising. Understanding these nueatebe
valuable for advertisers aiming to enhance the overall entertainrakie of their
mobile campaigns to better resonate with diverse consumer preferences.

xi) The correlation analysis several noteworthy associati Positive correlations
between attitude and informativeness, entertainment, personalizagalbildy,
and a negative correlation with irritation suggest that these¢orfacare
interconnected. Respondents who perceive mobile advertising as inf@mati
entertaining, personalized, credible, and less irritating are filely to have
apositive attitude towards it. Understanding these relationships saist a
advertisers in developing strategies to improve overall attittml@ards mobile
advertising by focusing on these key factors.

xii) Based on the model summary, the regression model apjoehere a good fit,
with the selected predictors contributing significantly to thedipten of
respondents’ attitudes towards mobile advertising.

xiii) The ANOVA results indicate that the regression modeith the predictors
(Constant, Irritation, Informativeness, Entertainment, Credibirsonalization),
is statistically significant in explaining the variance he tdependent variable
(Attitude). The low p-value (p < 0.05) suggests that the modedlamatory power
is not due to random chance, supporting the conclusion that the model is
meaningful in predicting attitudes towards mobile advertising.

xiv) The coefficients provide insights into the direction, sttepngnd significance of
the relationships between each predictor and the dependent varititleléd The
standardized coefficients (Beta) allow for a comparison ofeélative importance
of each predictor in influencing attitudes towards mobile advertising.

All five hypotheses are accepted (H1 Accepted), indicating #ath variable

(Informativeness, Entertainment, Personalization, Credibility,tatron) has a
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significant impact on customer attitude toward mobile advertismndhe p-values
being less than the significance level (0.05) provide strong evidenegect the null
hypotheses, supporting the idea that these factors influence custattierdes in the
context of mobile advertising.

The finding of the current study also found that the correlation asabgseral
noteworthy associations. Positive correlations between attitudanémthativeness,
entertainment, personalization, credibility, and a negative correlatitin irritation
suggest that these factors are interconnected. Respondents whivepencdile
advertising as informative, entertaining, personalized, credible, emsdirritating are
more likely to have a positive attitude towards it. Understanitiege relationships can
assist advertisers in developing strategies to improve ovétitdidas towards mobile
advertising by focusing on these key factors.

Conclusion

This study examines the customer attitude toward mobile adwagrtisviobile
advertising plays a significant role in customer perception andidsti The existing
literature suggests that mobile advertising is a unique andatiffehannel to reach
among target audience and also marketers can send customizedensessay the
nature and buying habit of

The study, conducted in Damak, illustrates the pivotal role of indeperdgables in
shaping customer attitudes towards mobile advertising. The rhsbagilights the
significance of providing personalized and relevant informationatn gustomer trust
and enhance the overall advertising experience. This aligns withraéheer industry
goal of establishing direct connections with customers to foeia&lty. Therefore,
advertisers aiming to build trust and engage customers efgcsheuld focus on
delivering personalized and valuable content that meets the speedids and
preferences of their target audience.

Implications

The implication is divided into two portions. First one is manabemglications and
second is implication for academicians for future research relateditarstadies.

i) The study emphasizes the crucial role of entertainment ipirghdhe attitude of

Nepalese customers towards mobile advertising. Advertiseegdgaiged to focus on
making m-advertising content more entertaining and enjoyable, @ikenti

incorporating elements such as games and puzzles to enhance tlad over

entertainment value.
i) The research highlights the importance of credibility iduefcing the attitude of
Nepalese customers towards mobile advertising. Advertiserseacouraged to
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ensure that the content of m-advertising messages providestededatrustworthy
information to instill confidence and trust among customers.

iii) The findings stress the significance of advertisemenissgbeelevant, interesting,
and personalized to effectively capture the attention and interedtepélese
customers. Advertisers should tailor their messages to meepeahiics needs and
preferences of the target audience, creating a more personatideéngaging
advertising experience.

Iv) The research indicates that advertisers should be cautiousthédrgquency
of advertising messages sent via mobile phones to prevent irriationg
customers. Advertisers are advised to manage and limit theemwhmobile
advertising messages to maintain a positive customer experiedcavaid
potential annoyance.

These recommendations aim to guide future research endeavors, provehogsa
for further exploration and refinement of the understanding of custattiardes
towards mobile advertising in the context of Nepal.
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Abstract

Transformation of wetland to agricultural land and fragnicultural land to urban land is
the present layout of the Damak. These changes reswdpiad habitat degradation of
those plants and animals thathadadopted in this env@nainitom last many thousands of
years. This changing scenario led to a rapid decline ipdpalation of different kinds of
flora and fauna including snakes also. The present stiedytdridentify the current status
to serpent of Damak Municipality. All together 12 speciesnake wereidentified in the
study sites that belong to four families of snake iggedOne species belong to the
Typhlopidae, one species belong to the Pythonidae,nsepecies belong to the
Colubridae and three species belong to the Elapidagyfaf snake species. Out of
them only three species belong to Elapidae are veunsr(Zb%)and the rest are non-
venomous. Five species i.e. Ptyasmucosusand Amphiesatasifrom Colubridae and
Bangarusfasciatasid NajanajafromElapidae family were found quite adequate
number. The result shows that the most populated humeidlersent site has least
number of snake species as well as rate of snakeietero

Key words: Snakes diversity, venomous, non-venomous snakes, DamakMunicipality.

Introduction
Nepal is a 9% largest country in the world in the contest of total land areiitha
occupies. But the geography that it holds makes it rich in ecasyfitea and fauna.
Within a short distance both towards the north - south as wellsas eest direction,
the diversity in geography brings diversity in climatic comaditiwhich in turn
creatediversity in ecosystem. This helps to form a unique envirorforathie different
types to plants and animal. There are ample scientific stgdydiag the macro fauna
of Nepal but the field of herpetology has always received pegsity. Scientific
investigations concerning the herpetofauna of Nepal specialheftias been sporadic
and so the information related to the subject is scanty. The ztasgeographical
analysis of Nepalese herpetofauna was done by Swan and Leviton (196R)aithia
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good basis for further studies. In later years several herpettsidike Fleming and
Fleming (1974), Kramer (1977), Joshi (1985), Nanhoe and Ouboter (1987), Shah and
Giri  (1991), Schleich (1993), Shah (1995, 1997), Orlov and Helfenberger
(1997),Schleich and Kastle (2002), Shah et al. (2003), Shah and Tiwari (2004) have
given important contribution on the study of snake fauna in Nepal.

Snake belongs to the class Reptile with suborder Serpentes. Tidricgl, elongated

with lateral undulation of the body is the characteristicuieabf snake. Many other
morphological characters like vestigial or absence of limbs, absdreyelids, absence

of external ear opening, presence of imbricate dry scale udigmein snake. The forked
tongue in snake is an organ of smell rather than taste. The pugpiaké may be
circular, vertical or horizontal depending on their activity timeféeding. Snake are all
carnivorous, feeding on small insects, rat and also of their ownesp@ennibalism).

They are well adapted to live with human as many insect asdarat living with
human. In fact snakes are called the silent friend of man betaises with human
without his information and helps to control the various pests around him.

Description of study areas

Damak is a mid-sized and one of the oldest municipalities of Nepaled in Jhapa
district of Eastern Development Region. It has Sivalik Hills imisth and ends with

the intersection of Ratuwa River and Maawa River in the south. mithecipality is
bordered by Kamal VDC in the east, Urlabari, Madhumalla, and Rajgb& of
Morang district in the west, Chulachuli VDC of llam distrietthe north and Kohwara
VDC of Jhapa district in the south. The average temperature calohas a maximum

of 35°Cand minimum temperature of i®. The municipality has sub-tropical climate
and is situated at an elevation of only 71m from mean sea levikésitbetween
26.65641 to 26.66378"N latitude and 87.70476 to 87.64330"E longitude. It has the total
area of 7513 hectares (70.86 sq km) out of which 1406.7 hectares is covered by
residential area whereas 5586.30 hectares is used for agricultutbearest iscovered

by forest by forest (Damak Municipality Profile). Thereravex lot of oxbow lake,
marshes, quicksand, holies and swamps inside the thick and dense foi@ataakf
before 1960. At present most of the wetlands are modified in agrziuihnd and deep
wide fertile cultivated lands are changing

For the collection of snake species from different areas ofaRavtunicipality, four

study sites were undertaken, viz., Site | — including ward no 1 and R,Sitecluding

ward no 3 and 4,Site Ill — including ward no 5,6,7,8, and Site IV — includind m@®

and 10 (Fig. 1). This division of site is based on the distributionraf s per the
human settlement, agricultural land and forest area.

Site | — It includeWard no 1 and 2 of Damak Municipality. Ward no 1 hasraa of

3.68 sg km and ward no 2 has an area of 11.09 sq km. Ward no 1 and 2is bordered by
Ratuwa river in eastwith sparse forest and agricultural land,north anisveestrded by

ward no 2, south is bordered by ward no 5, 6 and 7. Most of this wardupied by

open plain agricultural land. Ward no 1 has a community forest nanredldyia
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community forest with an area of 3 hector and ward no 2 has a comgrfaregt named
Humse-Dumse Community forest with the area of 631.50 hector includintamese
Refugee Camp. Ward no 2 is irrigated by Ratwa river, Batena, ridealu river
andKharkhara river.

Site Il — It include Ward no 3 and 4 of Damak Municipality. Ward no 3 has anddire
20.61 sq km and ward no 4 has an area of 9.54 sgkm.Ward no 3 is irrigdRednzy

river, Mawa river, Batena river, Dhukura river, Bhalu river, DepinieRi Kharkhara

river. Ward no 4 is irrigated by Mawa river, Batena river, Dhukiwer, Bhalu river

and Bharaghara river. This site has the largest area as compared taegher si

Site lll — It include Ward no 5,6,7 and 8 of Damak Municipality. Ward no 5 has an area
of 2.05 sq km, Ward no 6 has an area of 0.62 sq km, Ward no 7 has an area@f 1.23 s
km and ward no 8 has an area of 1.72 sq km. Ward no 5 is irrigated by Depini River and
Kharkhara river. It is the most populated ward of Damak. Ward no 6ridbdsmve any

river. It is the least populated ward but as per the population déngstyhe highest

with respect to all wards. Ward no 7 is irrigated by Ratwa awnel Rata river. Ward no

8 is irrigated by Ratwa river, Rata river, and Depini Rivéie 8l is the most densely
populated site in Damak as compare to other site because midmsdevelopmental
facilities to support the people's requirement.

Damak Municipality N

Eam

Site |
Morang Site |l 5
Site Il

Kamal VDC

Site1 LV JI) 1_7 {{

o

Fig 1: Map of Damak Municipality
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Site IV — It include Ward no 9 and 10 of Damak Municipality. Ward no 9 has an area of
9.70 sq km and ward no 10 has an area of 10.62 sq km. Ward no 10 has a community
forest named Rama Community forest with the area of 198 hectoofomhich 38

hector is occupied for Industrial Corroder by Damak Municipality.rdVao 9 is
irrigated by Ratwa river, Batena river, Bhalu river, DepinieR Kharkhara river and
bharaghara river. It is the least populated ward of Damak.

Materials and Methods
Survey methods
The duration of study period was from March 2022 to July 2024. All tes siere
visited on daytime especially in summer and rainy season antgespeere collected
with the help of local people. For snake collection, visual encounterysone#od was
employed with regular visits to study sites and interactiah Wical people, teachers
and students. The survey was conducted in all possible microhahitdtsas shade,
under boulder and logs, alongside of streams, agricultural field, ,fdreshes and
human settlements areas. The killed snake species werdenblew preserved in 10%
formalin for further study whereas the live species weleased in their natural habitat
aftertheir identification. The collected snake specimens werdifiee by the standard
books of Deoras (1965), Shrestha (2001), Daniel (2002), Schleich and K&&aR (
Shah and Tiwari (2004), etc.
Questionnaire
A questionnaire is prepared for the local people. This help to getftrenation about
the different snake species that are found in their localities. téirget groups were
farmers and other local groups. For the easy identificatioheofshakes, snake field
guides - Herpetofauna of Nepal: A Conservation Companionby Karand&aBdah
and S. Tiwari with coloured picture from mobile was employed.

Results

During the study period, total of 12 species of @sakere identified (Table 1),
belonging 4 families (Fig 1). Among these 1 specie®rgelto the Typhlopidae, 1
species belong to the Pythonidae, 7 species belonget@€dotubridae and 3 species
belong to the Elapidae. Out of the 12 identified sg®c9 species are all non-
venomous and only 3 species.iaja naja, Bungarus caeruleusnd Bungarus
fasciatusare highly venomou$\Naja najaandBungaruscaeruleushaveen known for
causing fatality in humans in Damak and from its ngaibbages.Python morurusio
not have photographic evidence but are placed orighbased on past sighting i.e.
before the study period. Four speckRtyasmucosus, Amphies mastolgtiNaja naja
andBangarus fasciatusrere commonly found in Damak and from its nearbyagds.
Notably, Naja naja anBtyas mucosuare very commonly found to kill by local due to

B



the poisonous characteristics of NajanajaBtdhsmucosudisr their resemblance with
Najanajaand also potential threat to their poultry biBangarusfasciatusaraotkilled
by local people even though it is poisonous becauseadifateve.

Table 1:
Check-list of snake species observed during the study
ﬁl' Family SN . Scientific name Common name Nepaliname  Toxicity
species
Ramphotyphlops Brahminy worm Andharasarpa
1 Typhlopidae i braminus snake/Common Nv
(Daudin,1803) blind snake ,Ganeulesanp.
Python Burmese
2 Pythonidae ii morurugLinnaeus,1 Ajingar Nv
Python
758)
iii Ptyasmucosus Asiatic rat snake Dhaman Nv
(Linnaeus,1758)
vi Lycodonaulicus Common wolf ~ Dhamiloosarp NV
(Linnaeus, 1758) snake a,
v Amphiesmastolatum Buff striped igﬁ::g’ Ny
(Linnaeus,1758) keelback '
Harara
. . Elaphe Common trinket _.
3 Colubridae i helena(Daudin, 1803) snake Singarasarpa Nv
. Sibynophissagittaris( Black headed
Vi Cantor,1839) shake Sarpa Nv
Xenochrophis Chequered .
. Panisanp,
viii piscator keelback Dhodiasanp
(Schneider,1799) water snake
i Atretiumschistosum( Olive keelback Panisanp NV
Daudin,1803) water snake
X Bungarus caeruleus Common krait Karet,
(Schneider,1801) Churiasarpa
. : Bangarusfasciatus . Gangwari,
4 Elapidae Xi (Schneider, 1801) Banded krait Par_1he|okaIOC Y
huria sarpa
. Najanaja Spectacled
Xt (Linnaeus,1758) cobra Goman, Nag Vv

Abbreviation: Nv-Non-venomous
V- Venomous
Fig 2: Number of different snake families observed durirggtudy

From Typhlopidae Family one snake spec
From Pythonidae Family one snake speci
From Colubridae Family sevensnake spec
From Elapidae Family threesnake species

H Typhlopidae
M Pythonidae
Colubridae

H Elapidae
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Table 2:
List of snake species recorded from different study sites in Damak Munigipeigsl.

S.N Scientific Name Site | Site 1l Site 1l Site IV
1 Ramphotyphlops braminus + + - +
2 Python morurus - - +* -
3 Ptyasmucosus + + + +
4 Lycodonaulicus + + - +
5 Amphiesmastolatum + + + +
6 Elaphe helena - - - +
7 Sibynophissagittaris - - - +
8 Xenochrophispiscator + - - +
9 Atretiumschistosum - + - +
10 Bungarus caeruleus + + + +
11 Bungarusfasciatus + + + +
12 Najanap + + + +

* Symbol: + indicates species encountered and - indicates spetiescountered
during the study period.

» * Recorded before study period.

* Local people claim about the existence of many other specssaké also but the
research report only considered those snake species that miteysbe researcher
only.

Discussion
There are about 3000 species of snakes found in the world, out of which 8#s spe
(12.5%) are poisonous (Sharma, 1999). Shrestha, (2001) reported 90 species of snakes
from Nepal, out of which 21 species are venomous. However, no detai safrtlee
snake fauna of the country has been carried out so far. Thentpetgdy recorded
altogether 12 species belonging to four families. The four fasndire Typhlopidae,
Pythonidae,Colubridae and Elapidae. The snakes of Boidae fancibydesl from other
parts of Nepal, were not encountered in this area during the ptreyd. Only on
family with three snake species Bengarus caeruleus, BungarusfasciaadNajanap
are found venomous in Damak Municipality. Thestudy reveals that thedtigumber
of snake species was recorded from Site-VI and least numisgrakés was recorded
from site lll. The least number of snake species site It ineidecause of dense human
population in this site. High human density may be the causedoftien of many
other species specially herpetofauna. Different kindsntdfrapogenic disturbances in
the forms of killing on sight, urbanization, livelihood dependence and pollut®n ar
destroying snake populatioim most of the cases, people are not able to distinguish the
venomous and non-venomous shakes. According to their knowledge and thinking every
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snake is poisonous. So, they kill snakes whenever they come with thegidais, the
snake species are decreasing day by day. For the conservatimakafs in Nepal,
public awareness regarding the importance of snake to keep thysteocosn balanced
condition is essential.

Conclusion
The study highlights the significant impact of rapid land-use fsamstion in Damak
Municipality, with wetlands being converted into agricultural laadsl subsequently
into urban areas. This shift has resulted in substantial habitatddeign, leading to a
decline in biodiversity, including snake populations. The research fiddnti3 snake
species across four families: Typhlopidae, Pythonidae, Colubridae, mpidde.
Among these, only three species from the Elapidae family waimmnweaus (25%), while
the rest were non-venomous. Species liReyas mucosa Amphiesmastolatum
Bangarusfasciatysand Najanaja were relatively more abundant. The findings also
revealed a negative correlation between human settlement demsignake diversity,
with fewer species and encounters in densely populated areasunt@sscores the
urgent need for conservation efforts to mitigate habitat loss @sénme biodiversity in
Damak Municipality
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Abstract

Social media is used by billions of people around the world and has quickly become one
of the defining technologies of our time. Social media marketindp@esme one of the
increasingly important aspects of customer behavior. Social nmedrketing is the
practice of using social media platforms and tools to promote a basamel connect

with existing potential customers. The impact of social medigketiag on customer
behavior is a topic of paramount importance in today's digital age.afigte aims to

shed light on the ways in which social media marketing shapesnueistoehavior,
providing valuable insights for businesses and marketers. The purpose aitittie is

to focus on where to believe the future of social media when comgjdeustomer
behavior.

Keywords: Social media, Social media marketing, Customer behavior, Rigtfor
Strategies.
Introduction

In recent years, the marketing scenario has been signifiesimaped by the emergence
and extensive adoption of social media platforms. The influence @l soedia
marketing on customer behavior has become of a focal point of inferethe both
academics and marketing professional. This article delves intdytiamic relationship
between social media marketing strategies and customer pugldestision making,
seeking to answer the basics about the extent to which digitaltiadueent strategy
impact the customer behavior. In the modern digital age, understaheirgustomer
behavior is central to business success. It directly shapesiodecisom setting
organizational goal to marketing strategies. This understandidgnamic and ever
changing with the increasing interaction of customer on soaalian Social media is
something that most people on the planet use on a daily basis. ,Iroriaat global
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scenario social media is used by general public. While primian@gy people around
the world use social media as a medium for communication orgusik with their
friends and relatives. In this blog, we’ll explore the complex bekween social media
and customer behavior, providing detail tips and valuable tools for niagjgtte
evolving landscape. So, let’s first start by unpacking the meanfitagpay’s topic. The
major crux of this article is to explore and provide the insighthemole and impact of
social media in making purchasing decision by both the organizatidioy individual
customer. A quantitative study investigates the degree to whihl snediause has
changed experiences. The views of consumers about products andssamndocentire
brand's offerings are currently becoming increasingly dominayedompetitors and
other external factors in the predominant areas, which has an effedbsure in the
unrelated space. Since advertisers and marketers have no contraheveming,
content, or recurrence of online exchanges between marketers, tmsezb-social
media platforms aids more in attracting and engaging the customer.

According to the study, social media use affects the sdtmfiaand drive of customers
when they are seeking product and service information and weighimgogt®ns; as
they proceed through the purchase decision making process, their |eatisédction
arises. In addition to approaching your target audience direatigl snedia marketing
let you track the success of each post, remark, and advertisenteder to meet your
objectives. Additionally, this article illustrates how to integrabcial media marketing
with other digital marketing strategies including mobile mankg discussion boards,
and video streaming, displays, Search Engine Optimization and media boost.
Social media marketing is a powerful and often used tool forbasiness, especially
for profit oriented organizations of the time required to sucabgshanage it. Further,
Social media marketing campaign and its activities includes the following:
Planning for Media content and Creation

The most noticeable aspect of social media marketing is carresation and planning.
the skill of producing content that is appropriate for each platioronder to engage its
target audience.

Scheduling of Content and Publishing

It is simply an issue of getting your media content on the perfect statlpesideal time.
Social media evaluation report proceeds the developments while nropitibre
effectiveness of the content with the use analytics tools.o8etl snedia objectives and
make plans to enhance overall response in general.
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Social and Community Listening (Empathy)
Social listening is the process of using social media platfeomgtually listen to what
others are saying about your company and your sector

Management of Social Community (customer relationship management)
Community management is establishing an online relationship with feiéweacting
to messages, and providing chances for continued participation in onthairitain the
community's vitality.

Social Media Marketing and Advertisement

Social media advertising is the practice of promoting your cotdeatwider audience
on social networks through the use of paid promotion tools and technologiesaifihis
entail collaborating with secondary content creators and camgrai@r any other sort
of external marketing influencers.

Nowadays, social media has become an essential component of egeryspkfe; over
2.5 billion people make use of social media platforms like Faceboolaghast,
Tiktok, videos, blogs, forums, Reels, comments, and messages. In nutshedin&vateg
and share content on a social media platform leading in appealiogdtteaner mindset
and their brand positioning.

Review of Literature

A new precise survey investigation discovered that informal comresiréire Web
based channels that empower clients to cooperate with enormous ioit eghvorks
that get esteem from client produced content and a feelingso€iaion with others,
whether continuously or no concurrently (Carr, C.T.; Hayes R.A. 20159dhtnt
created by a company, organization, or individual as well as th&oreships or
exchanges with other users are what makes utilizing socialansedimportant. The
term "social media marketing strategy" describes aarozgtion's coordinated efforts
that transform social media interactions and communications (plefanto practical,
strategic tools for achieving targeted marketing goals(.L.iL&imo, J. Leonidou; L.C.;
2020). The scope of social media marketing is the use of socihh rae a means of
interacting with one or a few stakeholders as an essentialotoobmmunication. The
Social Media Marketing Association (SMMA) developed a construdt whilh have a
different appeal when using social media as a marketing togbareueh to traditional
marketing platforms such as printed advertisements, billboardiet¢c(A. J.; Ko. E,
2012).

Social media offers the following advantages as a markeatilg Eirst, the company's
free marketing materials will amuse customers more ank Suaial media activity.
Second, users can personalize information search by utilizingnteepese's direct
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custom search services, hash tags, or SNS default search todds.sbcial media is
quick and real-time, giving clients access to the most receaitdahd industry trends
about the goods and services the company offers. Fourth, social netadd&ting
initiatives enable direct user interactions that may resulfifih-order effects, or
customers' readiness to tell others about information they hameosethe business's
social network. The five constructs blocks that make up SMMA angertainment,
interaction, trend, adaption, and word-of-mouth.

It has been proven that SMMA significantly affects purchasitention, brand equity,
etc. In addition, numerous more investigations have examined SMMA in various
settings and validated numerous findings (Kim, A. J.; Ko. E, 2012). SNpkbfoses
that social identity and enjoyment are indirectly impacted lyggpeed worth. At the
same time, satisfaction is directly impacted by social ifeaind perceived value,
which in turn influences intentional stability, purposeful involvement, andhpsec
intention (Chen, S. C.; Lin, C. P. 2019). SMMA serves as an illustratibowiSMMA
enhances brand equity through improving brand awareness and image.rBagedas
well as awareness, in turn, positively impacted e-word-of-mouth @mdndment (Seo
and Park, 2018).

According to the previously mentioned and defined literature and cbsedne
relationship between social media marketing and construct indigq@otrsrtainment,
engagement, trend, adaption, and word-of-mouth) is thought to be second-degree
reflective. (Park, J. W.; Seo, E. J.; 2018). According to recenandsea customer's
experience is a multifaceted construct that captures thetiaea to a company's goods
and services on a cognitive, emotional, behavioral, sensory, and seelght®ughout
their purchasing process (Lemon, K.N.; Verhoef, P.C. 2016). Because ith@o
personal interaction and no means of communication with service stdfnet
products and services are thought to deliver a rather unsatisfagfmgience (McLean,
G.; Wilson, A. 2016).

Marketers and Managers must take note of the customer exgehiane=work in order
to recognize and take advantage of possibilities to strengthen gamization's
competitive position (Keiningham, T.; Aksoy, L.; Bruce, H.L.; Cadet(fennell, N.;
Hodgkinson, I.R.; Kearney, T. 2020). According to the study, social supolt
website quality have an impact on social commerce and usergtioms to keep using
social networking sites, but their relationship with the sites plays a mediating role
(Yadav, M.; Rahman, Z.; 2018). Due to the good ideals that the companisand
customers share, customers choose to identify with the business.

Customers are also eager to aid and support the business; ratheéoititabusiness or
any other purchase decision with another company or competitors,pteésr to
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communicate about any weaknesses or issues in the quality ohtleesehey receive
or any suggestions for growth and development with regard to the orgamiaad
brand. Consumer decisions are influenced by tailored recommendatiangenseated
content, and compelling advertising, underscoring the value of real asohpkzed
marketing tactics. An age-based analysis that shows youngerigaarts to be more
receptive highlights the significance of taking demographicofaanto account when
developing marketing strategies. But it also suggests thatatiff@ge groups require
distinct adaptive methods (Benslimane et al., 2021; Kangwa et al., 2021).

Materials and Methods

The methodology employed for this articles involves a mixed-methpgsoach
designed to provide a comprehensive understanding of the research topic.
The quantitative aspect entails the administration of structured surteysa
representative sample of participants selected through satdndom sampling.The
combination of both quantitative and qualitative data allows for a tolusinced
understanding of the article topic, offering a more holistic and in-depth pevspdde
article aimed to assess the participants' social media ,udeaye response to various
marketing strategies, and the influence of social media om theent purchasing
decisions. Additionally, the article adheres to ethical artgledelines, ensuring
informed consent, privacy protection, and data confidentiality throughoutatee
collection process.

Result and Discussion
The article suggests that social media marketing plays poriamt role in shaping
customer behavior. The highly targeted and personalized naturetaf ddyertising on
platforms like Facebook and Instagram enables businesses to connecistgthers on
a more personal level. The highly targeted and personalized natliggtalf advertising
on platforms like Facebook and Instagram enables businesses to connect withrsustome
on a more personal level. User-generated content, including reviewls a
recommendations, also has a substantial impact on purchasing decisions.
Moreover, compared to consumers of various sources of information arketiigr
Intelligence System, social media users perceived the decmkimg process to be
simpler, easier more enjoyable leading to more engagemenbughout the
involvement process, they also exhibited a lot of confidence and satisfacgarchase
decision. In general, customers who perceived and emphasized that reedial
provided more and better-quality information than they had antedpaére satisfied in
the long run. According to this article, customers' pleasure wdgttial media is
unaffected by information overload. Lastly, the paper makes #etbat while social
media use increased consumer happiness during the early phadgesnwdtion search
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and alternative evaluation, it had no discernible effect on sdifathroughout the
stage of making a purchase decision or during the post-purchase evaluation.
In nutshell, responding to and participating in online conversations and egchang
relationship, as well as by observing what people are talking about in blogs, fandans
online communities, social media has made it possible for maskitezontinuously
and making real-time access and monitoring customer thoughts, opinions, product
attitude and buying attributes. Hence, Businesses hubs, marketexsnapahies must
make good use of the intelligence from both internal and extsmaktes and with
access to digital tool and social media and integrate in makiarketing strategies,
campaigns and product and service offerings and building proper Custome
Relationship Management and profitability in the long run.

Conclusion
Summing up, this article reflects that social media markesiggificantly affects
customer behavior. The power of personalized advertising, user-tgehecatent, and
engagement strategies cannot be understated. Businesses and renaketdd
recognize the potential of social media platforms as an e#eictol for building brand
awareness and increasing consumer engagement. As social mathaes to evolve,
understanding its impact on customer behavior is vital to creatfagtive marketing
campaigns that resonate with today's digitally-connected consumbrs. article
contributes to the growing body of knowledge in the field and providesiqaiact
insights for businesses looking to leverage social media marketing\effgc
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