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Chapter 1 

 INTRODUCTION 

1.1 SCHIFF BASE 

Schiff base named after Hugo Schiff, are formed when any primary amine reacts 

with an aldehyde or a ketone under specific conditions. Structurally, a Schiff 

base (also known as imine or azomethine) is a nitrogen analogue of an aldehyde 

or ketone in which the carbonyl group has been replaced by an imine or 

azomethine group [1]. 

 

 

 

 

Fig 1: General structure of Schiff Base 

 

Schiff base are some of the most widely used organic compounds. They are used 

as pigments and dyes, catalysts, intermediates in organic synthesis, and as 

polymer stabilizers. Schiff bases have also shown to exhibit a broad range of 

activities, including antifungal, antibacterial, antimalarial, anti-proliferative, 

anti-inflammatory, antiviral and antipyretic properties [1]. 
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1.1.1 Synthesis of Schiff bases 

The first preparation of imines was reported in the 19th century by Schiff (1864). 

Since a variety of methods for the synthesis of imines have been described. The 

classical synthesis reported by Schiff involves the condensation of a carbonyl 

compound with an amine under azeotropic distillation [1]. 

 

 

 

 

 

Fig 2: General reaction of synthesis of Schiff Base 

                     

1.1.2 Biological applications of Schiff base  

Schiff bases have many important applications in the field of medicine and 

pharmaceuticals. Schiff base has potential biological interest, not only have they 

played a seminal role in the development of modern chemistry, but also, they 

can also be found at key points in the development of inorganic biochemistry, 

catalysis, optical materials and also in other fields [11]. Anti-bacterial activities of 

substituted Schiff bases like nitro & phenyl derivatives possess more active but 

activity was lesser than the standard drug. Nitro and halo derivatives of Schiff 
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bases are reported to have antimicrobial and antitumor activities. Schiff bases 

have anti-inflammatory, allergic inhibitors reducing activity radical scavenging, 

analgesic and anti-oxidative action. Schiff bases, derived mostly from variety of 

heterocyclic rings, may reported to possess a broad spectrum of pharmacological 

activities with a wide variety of biological properties [12]. Development of new 

chemotherapeutic Schiff bases is now attracting the attention of medicinal 

chemist. They are known to exhibit a variety of potent activities. The 

pharmacologically useful activities include antibacterial, anticonvulsant, anti-

inflammatory, anticancer, anti-hypertensive, anti-fungal, antipyretic, 

antimicrobial, anti-HIV, cytotoxic activity, hypnotic and herbicidal activities [13]. 

Schiff bases appear to be an important intermediate for a number of enzymatic 

reactions that involve the interaction of an enzyme with an amino or a carbonyl 

group of the substrate. One of the most important types of catalytic mechanism 

is the biochemical process which involves the condensation of a primary amine 

in an enzyme usually that of a lysine residue, with a carbonyl group of the 

substrate to form an imine, or Schiff base. Schiff bases have been utilized as 

synthons in the preparation of a number of industrial and biologically active 

compounds via ring closure, cycloaddition, and replacement reactions.  

1.1.2.1 Antibacterial activity 

Schiff bases derived from salicylaldehyde show potent antibacterial activities, 

like N-(salicylidene)-2-hydroxyaniline reported as antituberculosis, while Schiff 

bases of 5-chlorosalicylaldehyde show enhanced antibacterial activity against 

Escherichia coli (E. coli), Staphylococcus aureus (S. aureus), and Micrococcus 
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luteus (M. luteus) [14]. This shows effective activity against the infectious 

bacteria. Schiff bases are identified as promising antibacterial agents. Schiff 

bases containing 2, 4-dichloro-5- fluorophenyl moieties also take part in 

effective inhibition of bacterial growth [15]. Schiff base of Isatin derivatives 

(Figure 1.2) shown anti-HIV and antibacterial activity. Wadher et al. [16] reported 

the Schiff bases of 4, 4'- diaminodiphenylsulphone (a) and substituted 2-

azetidinone (b), compounds shown to be more potent anti-microbial agent. 

SN
R

O

O

N
R

           

NHOOC

R  

Fig 3: Schiff base of Isatin derivatives 

1.1.2.2 Anticancer activity 

Schiff bases and their metal complexes were reported as anticancer activities; Cu 

complexes with vanillin Schiff bases [18] and 5-dimethyl-2-phenyl-4-[(pyridin-2-

ylmethylene)-amino]-1,2-dihydro-pyrazol-3-one Schiff bases shown good 

anticancer activities. Some of the bis-Schiff base analogs of chiral gossypol 

(Figures 1.4) (a) were reported by Zhang et al. [19] as anti-cancer agents. Chetan 

et al. [20] synthesized Schiff base compounds with piperazine (b) in linker region 

and hydroxamate as Zinc Binding Group (ZBG). They were screened against 

three cancer cell-lines against HL60, human promyelocytic leukemia cell-line.  
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N
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N

O

H
N

OH
Ar

 

 

  Fig 4: Schiff bases of chiral gossypol (a) & piperazine (b) 

Mohsen et al. [21] found the cytotoxic effect of sulfapyridine 

polyhydroxyalkylidine (or arylidene) Schiff’s bases (Figure 1.5 (a)), against 

breast carcinoma cell lines MCF7 and cervix carcinoma cell line HELA.  

N

N

H

S

O

O

N
R

 

Fig 5: Schiff base of arylidene (a) 

 1.1.2.3 Antiviral activity 

Schiff bases can play a vital role due to their reported antiviral nature. Schiff 

bases which can be derived from isatin and bisisatin are reported to show 

activities against different strains of viruses [22]. Schiff bases derived from 

Ziagen were reported as anti-HIV therapy [23]. Schiff bases of 2-

phenylquinazoline4-(3)-H-one was reported to show antiviral activity against 

some strains of viruses like feline corona virus, influenza viruses, and herpes 

simplex virus [24]. Schiff base ligand of isatin marked antiviral activity, and 

HO

O

N
R

OH

N

O
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according to this fact is very useful in the treatment of HIV treatment [25]. 

Gossypol derivatives having high antiviral activity. While increase gossypol, it 

used in medical therapy is replaced by its derivatives, because of their much 

lower toxicity. Kumar et al. [26] reported the antiviral activity of 2-hydroxy 

substitution on a series of 3-(benzylideneamino)-2- phenylquinazoline-4(3H)-

one (Figure 1.6) (a). 

R

N

N

O

R1

 

Fig 6: 3-(benzylideneamino)-2- phenylquinazoline-4(3H)-one (a) 

1.1.2.4 Anti-inflammatory activity 

 Schiff bases that derived from 2-(2,6-dichloroanilino) and 4-amino-1,5-

dimethyl2-phenylpyrazol-3-one [27] have been reported as anti-inflammatory 

activities [28]. The transition metal complexes of Schiff bases containing aldose 

group have also been reported for anti-inflammatory activities [29]. Schiff bases 

of 2-amino-5-aryl-1, 3, 4-thiadiazole derivatives (Figure 1.7 (a) with different 

aromatic aldehyde were reported as analgesic, anti-inflammatory, anti-bacterial 

(Staphylococcus aureus and E. coli) and antitubercular activity (Mycobacterium 

tuberculosis) by Pandey et al. [30]. 
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R1

N

N N

R

 

Fig 7: Schiff bases of 2-amino-5-aryl-1, 3,4-thiadiazole derivatives (a) 

Analgesic and ulcerogenic activities of novel Schiff base (Figure 1.8)(a) were 

reported by Ramchandran et al. [31], Zhou et al.[32] discovered anti-inflammatory 

properties of novel Schiff’s bases which can be able to treat chronic pain from 

inflammation.  

N
H

O

N
R

R1

 

Fig 8: Schiff base analgesic and ulcerogenic 

1.1.2.5 Anti-depressant activity 

Pharmacological evaluation of N'-[(1Z) -(substituted aromatic) methylidene] 

pyridine-4-carbohydrazides as anti-depressants agent reported by Thomas et al 

[33]. Compounds N' - [(1Z) - (2, 5 – dimethoxyphenyl) methylidene] pyridine – 4 

– carbohydrazides (Figure 1.9 (a) with 2,5-dimethoxy substitution on the aryl 
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ring and para-nitro substitution on the aryl ring exhibited the highest anti-

depressants activity. 

N

O

NH

N

Ar 

Fig 9: Schiff base of carbohydrazides (a) 

1.1.2.6 Antimalarial activity 

 Human malaria mainly caused by four species of the genus such as 

Plasmodium (P. falciparum, P. vivax, P. ovale and P. malariae). Schiff bases are 

interesting compounds, which could be part of antimalarial drugs. The 

compound Ancistrocladidine (Figure 1.10 (a) which is a secondary metabolite 

produced by plants of the family Ancistrocladaceae and Dioncophyllaceae, 

which contain an imine group in a molecular chain. Cryptolepine, valid 

indolchinoline alkaloid, isolated from African plant Cryptolepis sanguinolenta, 

which may also use in the treatment of malaria, it is the product of multi-stage 

reaction, in which Schiff base is involved [34]. 

N

O

O
OHO

 

Fig 10:  Schiff base of Ancistrocladidine (a) 



 

9 
 

1.1.2.7 Anti-oxidant activity 

 The production of reactive oxygen species (ROS) increases with the 

passage of time, in the human body and leads to many physiological disorders 

including cardiovascular diseases. Schiff bases and their metal complexes play 

an important role in the production of reactive oxygen species i.e., antioxidant 

properties [35]. In vitro antioxidant property of Schiff’s bases of benzocoumarin 

(Figure 1.11 (a)).  

O

O

N

O H

OH
 

Fig 11: Schiff bases of benzocoumarin(a) 

Schiff base structure provides extraordinary reversibility with changing pH 

values and the stability of the bonds decreases as the pH decreases, because of 

this feature it is highly preferable for specific pH triggered drug release. By 

controlled drug release could minimize the unwanted side effects, protect drugs 

from enzymatic degradation, and allow stimulus responsive release or targeted 

release. 
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1.2 SULPHANILAMIDE 

Sulphanilamide (also spelled sulfanilamide) is a sulfonamide antibacterial drug. 

Chemically, it is an organic compound consisting of an aniline derivatized with 

a sulfonamide group. Powdered sulfanilamide was used by the Allies in World 

War II to reduce infection rates and contributed to a dramatic reduction in 

mortality rates compared to previous wars. Sulfanilamide is rarely if ever used 

systemically due to toxicity and because more effective sulfonamides are 

available for this purpose. Modern antibiotics have supplanted sulfanilamide on 

the battlefield; however, sulfanilamide remains in use today in the form of 

topical preparations, primarily for treatment of vaginal yeast infections mainly 

vulvovaginitis which is caused by Candida albicans [26]. 

                           

                        

 

 

Fig: 12 General structure of sulphanilamide 

1.2.1 Uses of Sulphanilamide 

It is used to treat vaginal yeast infections. Sulphanilamide reduces vaginal 

burning, itching and discharge that may occur with this condition. This 

medication is known as sulphonamide antifungal. It works by stopping the 

growth of yeast (fungus) that causes the infection [27]. 
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1.2.2 Importance of Sulphanilamide  

Sulfanilamide is a sulfonamide antibiotic. The sulfonamides are synthetic 

bacteriostatic antibiotics with a wide spectrum against most gram-positive and 

many gram-negative organisms. However, many strains of an individual species 

may be resistant. Sulfonamides inhibit multiplication of bacteria by acting as 

competitive inhibitors of p-aminobenzoic acid in the folic acid metabolism cycle. 

Bacterial sensitivity is the same for the various sulfonamides, and resistance to 

one sulfonamide indicates resistance to all. Most sulfonamides are readily 

absorbed orally. However, parenteral administration is difficult, since the soluble 

sulfonamide salts are highly alkaline and irritating to the tissues. The 

sulfonamides are widely distributed throughout all tissues. High levels are 

achieved in pleural, peritoneal, synovial, and ocular fluids. Although these drugs 

are no longer used to treat meningitis, CSF levels are high in meningeal 

infections. Their antibacterial action is inhibited by pus [28]. 

1.3 HETEROCYCLIC ALDEHYDES 

 

Heterocyclic compounds are of very much interest in our daily life. Heterocyclic 

aldehyde has one or more hetero atoms in their structure. They may be cyclic or 

non-cyclic in nature. They have a wide range of application. They are 

predominantly used as pharmaceuticals, as agrochemicals and as veterinary 

products. They also find applications as sanitizers, developers, antioxidants, as 

corrosion inhibitors, as copolymers, dye stuff. They are used as vehicles in the 

synthesis of other organic compounds. Some of the natural products e.g., 
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antibiotics such as penicillin’s, cephalosporin; alkaloids such as vinblastine, 

morphine, reserpine etc. have heterocyclic moiety. 

 

1.3.1 Importance of Heterocyclic aldehydes  

 

Heterocyclic aldehydes compounds have a wide range of application. They are 

predominantly used as pharmaceuticals, as agrochemicals and as veterinary 

products. They also find applications as sanitizers, developers, antioxidants, as 

corrosion inhibitors, as copolymers, dye stuff. They are used as vehicles in the 

synthesis of other organic compounds. Some of the natural products e.g., 

antibiotics such as penicillin’s, cephalosporin; alkaloids such as vinblastine, 

morphine, reserpine etc. have heterocyclic moiety. 

The most common heterocycles are those having five- or six-membered rings 

and containing heteroatoms of nitrogen (N), oxygen (O), or sulfur (S).  

Heterocyclic aldehyde compounds are widely distributed in nature and essential 

to life; they play a vital role in the metabolism of all living cells. Genetic material 

DNA is an also composed of heterocyclic bases-pyrimidines and purines. A large 

number of heterocyclic compounds, both synthetic and natural, are 

pharmacologically active and are in clinical use. They also find applications as 

sensitizers, developers, antioxidants, as corrosion inhibitors, as copolymers, 

dyestuff. They are used as vehicles in the synthesis of other organic compounds 

[29]. 
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1.4 OBJECTIVES 

 

▪ To synthesize different types of Sulphanilamide. 

▪ Characterization of synthesized Schiff bases using different 

spectroscopic techniques. 

▪ To study the antibacterial activity of synthesized Schiff bases. 
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Chapter 2 

MATERIALS AND METHODS 

2.1 MATERIALS 

2.1.1 Chemicals required 

All the reagents were used as analytical grade, purchased from Sigma Aldrich 

and were used as received. 

➢ Sulphanilamide 

➢ Pyrole-2-aldehyde 

➢ Thiophene-2-aldehyde 

➢ Vanillin  

➢ Vetraldehyde 

➢  4-methyl-5-imidazole carboxaldehyde 

➢ 2-amino-4-methyl phenol 

➢ Fluorenone 

2.1.2 Solvents 

Solvents used for the synthesis and purification procedure were purchased from 

Spectrochem Ltd and used without further purification. 

➢ Ethanol 

➢ Methanol 

➢ Petroleum Ether 
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2.2 METHODS 

2.2.1 Elemental analysis 

 Elemental analysis is a process in which sample of material is analyzed for 

its elemental composition. Carbon, hydrogen and nitrogen analyses of all 

synthesized compounds were carried out using a Vario EL CHNS analyzer at 

Sophisticated Test Instrumentation Centre (SAIF), Cochin University of Science 

and Technology, Kochi India. Elemental analysis can be quantitative and 

qualitative.  

2.2.2 Fourier Transform Infrared Spectroscopy (FT- IR) 

Infrared spectra were recorded on a JASCO FT-IR-5300 Spectrometer in the 

range 4000- 400 cm-1 using KBr pellets at the Department of Applied Chemistry 

CUSAT. Infrared spectroscopy deals with the IR region of electromagnetic 

spectrum. From the IR spectra it gives the information about the nature of 

functional group present in the ligands.  

FT-IR stands for “Fourier transform infrared” and it is the most common form 

of infrared spectroscopy. All infrared spectroscopies act on the principle that 

when infrared (IR) radiation passes through a sample, some of the radiation is 

absorbed. The radiation that passes through the sample is recorded. Because 

different molecules with their different structures produce different spectra, the 

spectra can be used to identify and distinguish among molecules. In this way, the 

spectra are like people’s fingerprints or DNA: virtually unique. FTIR is the 

preferred method of infrared spectroscopy for several reasons. First, it does not 
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destroy the sample. Second, it is significantly faster than older techniques. Third, 

it is much more sensitive and precise. The “output” of the interferometer is not 

the spectroscopy spectrum we use, but a graph known as an “interferogram.” The 

Fourier transform converts the interferogram into the infrared spectroscopy 

spectrum graph we recognize and use. FT-IR spectroscopy is used in organic 

synthesis, polymer science, petrochemical engineering, pharmaceutical industry 

and food analysis. In other words, it has a wide array of applications, from 

monitoring processes to identifying compounds to determining components in a 

mixture.[30] 

2.2.3 UV-Visible Spectroscopy 

Electronic spectra of the ligands were recorded in DMF on a Thermo electron 

Nicolet Evolution 300 UV-Vis. Spectrometer. UV-visible spectroscopy deals 

with UV-visible region of electronic spectrum. UV-visible spectrum is plotted 

as absorbance against wavelength.  

Ultraviolet-visible (UV-Vis) spectroscopy is a widely used technique in many 

areas of science. UV-Vis spectroscopy is an analytical technique that measures 

the amount of discrete wavelengths of UV or visible light that are absorbed by 

or transmitted through a sample in comparison to a reference or blank sample. 

This property is influenced by the sample composition, potentially providing 

information on what is in the sample and at what concentration. A specific 

amount of energy is needed to promote electrons in a substance to a higher 

energy state which we can detect as absorption. Electrons in different bonding 

environments in a substance require a different specific amount of energy to 
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promote the electrons to a higher energy state. This is why the absorption of light 

occurs for different wavelengths in different substances. Humans are able to see 

a spectrum of visible light, from approximately 380 nm, which we see as violet, 

to 780 nm, which we see as red. UV light has wavelengths shorter than that of 

visible light to approximately 100 nm. Therefore, light can be described by its 

wavelength, which can be useful in UV-Vis spectroscopy to analyze or identify 

different substances by locating the specific wavelengths corresponding to 

maximum absorbance.[31] 

2.3 SYNTHESIS OF SULPHANILAMIDE SCHIFF BASES 

In this present work, mainly six Schiff bases were synthesized. All the 

compounds were coloured and soluble in organic solvents such as methanol, 

ethanol, petroleum ether, DMSO, DMF etc. 

2.3.1 Synthesis of Schiff base from Vanillin and Sulphanilamide (S1) 

Equimolar amounts of vanillin (0.1767g, 0.00116moles) and sulphanilamide (2g, 

0.00116moles) was dissolved in methanol separately. Add the vanillin into the 

round bottom (RB) flask and then it is refluxed under oil bath at higher 

temperature. Then after 5 minutes, sulphanilamide dissolved in methanol was 

added into the RB flask. Then the mixture was refluxed for 6 hours at high 

temperature. A yellow solution is obtained. It is then poured into a beaker and 

allowed for slow evaporation. A light yellow coloured powder were obtained. 
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Fig 13: Synthesis of Schiff Base from Vanillin and Sulphanilamide (S1) 

2.3.2 Synthesis of Schiff base from Vetraldehyde and Sulphanilamide (S2) 

Equimolar amounts of vetraldehyde and sulphanilamide was dissolved in 

methanol separately. Add the vetraldehyde into the RB flask and then it is 

refluxed under oil bath at high temperature. Then after 5 minutes the 

sulphanilamide dissolved in methanol was added into it. And then the mixture is 

refluxed for 6 hours at high temperature. A colourless solution is obtained. It is 

then poured into a beaker and allowed for slow evaporation. 

 

Fig 14: Synthesis of Schiff Bade from Vetraldehyde and Sulphanilamide (S2) 

2.3.3 Synthesis of Schiff base from Pyrrole-2-aldehyde and Sulphadiazine 

         (S3) 

Equimolar amounts of pyrole-2-aldehyde (0.1g, 0.001051moles) and 

sulphanilamide (0.18099g, 0.001051moles) was dissolved in methanol 

separately. Add the pyrole-2-aldehyde into the RB flask and then it is refluxed 



 

19 
 

under oil bath at high temperature. Then after 5 minutes the sulphanilamide 

dissolved in methanol was added into it. And then the mixture is refluxed for 6 

hours at high temperature. A colourless solution is obtained. It is then poured 

into a beaker and allowed for slow evaporation. 

 

Fig 15: Synthesis of Schiff base from Pyrrole-2-aldehyde and Sulphanilamide (S3) 

2.3.4 Synthesis of Schiff base from Thiophene-2-aldehyde and 

Sulphanilamide (S4) 

Equimolar amounts of thiophene-2-aldehyde (0.05420mL, 0.00105moles) and 

sulphanilamide (0.18099g, 0.00105moles) was dissolved in methanol separately. 

Add thiophene-2-aldehyde into the RB flask and then it is refluxed under oil bath 

at high temperature. Then after 5 minutes the sulphanilamide dissolved in 

methanol was added into it. And then the mixture is refluxed for 6 hours at high 

temperature. A brown colour solution is obtained. It is then poured into a beaker 

and allowed for slow evaporation. 
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Fig 16: Synthesis of Schiff base from Thiophene-2-aldehyde and Sulphanilamide 

(S4) 

2.3.5 Synthesis of Schiff base from 4-methyl-5-imidazole carboxaldehyde 

and Sulphanilamide (S5) 

Equimolar amounts of 4-methyl-5-imidazole carboxaldehyde (0.1g, 

0.0009081moles) and sulphanilamide (0.1563g, 0.0009081moles) was dissolved 

in methanol separately. Add 4-methyl-5-imidazole carboxaldehyde into the RB 

flask and then it is refluxed under oil bath at high temperature. Then after 5 

minutes the sulphanilamide dissolved in methanol was added into it. And then 

the mixture is refluxed for 6 hours at high temperature. A colour solution is 

obtained. It is then poured into a beaker and allowed for slow evaporation. 

 

Fig 17:  Synthesis of Schiff base from 4-methyl-5-imidazole carboxaldehyde and 

Sulphanilamide (S5) 
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2.3.6 Synthesis of Schiff base from 4-methyl-5-imidazole carboxaldehyde 

and 2-amino-4-methyl phenol (S6) 

Equimolar amounts of 4-methyl-5-imidazole carboxaldehyde (0.1783g, 

0.006124moles) and 2-amino-4-methyl phenol (0.2g, 0.006124moles) was 

dissolved in methanol separately. Add 4-methyl-5-imidazole carboxaldehyde 

into the RB flask and then it is refluxed under oil bath at high temperature. Then 

after 5 minutes the 2-amino-4-methyl phenol dissolved in methanol was added 

into it. And then the mixture is refluxed for 6 hours at high temperature. A brown 

colour solution is obtained. It is then poured into a beaker and allowed for slow 

evaporation. Brown powder is obtained. 

 

Fig 18: Synthesis of Schiff base from 4-methyl-5-imidazole carboxaldehyde and 2-

amino-4-methyl phenol (S6) 
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CHAPTER 3 

RESULTS AND DISCUSSION 

 

In this present work, mainly six Schiff bases were synthesized. All the 

compounds were coloured and soluble in organic solvents such as methanol, 

ethanol, petroleum ether, DMSO, DMF etc. The synthesized Schiff bases were 

characterized using Elemental analysis, FT-IR, UV-Visible spectroscopy. 

 

3.1 PHYSICAL APPEARANCE 

 

                                    

          (a)                                                                                         (b)  
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          (c)          (d)  

               

           (e)                                                                                           (f) 

Fig 19: (a) S1, (b)S2, (c) S3, (d) S4, (e) S5, (f) S6 

3.2 ELEMENTAL ANALYSIS 

The analytical data for synthesized Schiff bases are given below in the Table 1 
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Table 1: Analytical data of Schiff base ligands 

COMPOUNDS EMPIRICAL 

FORMULA 

FORMULA 

WEIGHT 

COLOUR YIELD 

(%) 

CALCULATED (FOUND %) 

C H N S 

S1 C14H14N2O4S 306.34 Yellow 80 54.84 

(54.89) 

4.56 

(4.61) 

9.09 

(9.14) 

10.42 

(10.47) 

S2 C15H16N2O4S 320.36 Pale 

yellow 

90 56.19 

(56.24) 

4.98 

(5.03) 

8.69 

(8.74) 

9.97 

(10.01) 

S3 C11H11N3O2S 249.29 Brown 75 53.05 

(53.00) 

4.4 

(4.45) 

16.81 

(16.86) 

12.81 

(12.86) 

S4 C11H10N2O2S2 266.34 Golden 

yellow 

80 49.66 

(49.61) 

3.83 

(3.78) 

10.47 

(10.52) 

24.03 

(24.08) 

S5 C11H12N4O2S 264.30 Pale 

yellow 

70 49.94 

(49.99) 

4.63 

(4.58) 

21.15 

(21.20) 

12.08 

(12.13) 

S6 C12H13N3O 215.25 Brown 90 67.01 

(66.96) 

 

6.13 

(6.09) 

19.47 

(19.52) 

- 
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3.3 FT-IR STUDIES 

 

The IR bands of Schiff bases give important information about the various 

functional groups present in it. The band shows in the range 1730-1580 cm-1 

which shows the band of azomethine (HC=N) group which confirms the 

formation of Schiff base.  

3.3.1 IR Spectrum of Schiff base from Vanillin and Sulphanilamide (S1) 

The Schiff base (S1) is synthesized from Vanillin and Sulphanilamide drug in 

1:1 molar ratio to yield imine compound. In certain regions and characteristics 

band in the fingerprint and other regions, IR spectra for the compound showed 

typical characteristics. In the spectrum a band at 3380 cm-1 shows the presence 

of OH group. A band at 1150 cm-1 shows the presence of OCH3 group. A band 

at 1586 cm-1 confirms the presence of azomethine group (CH=N).[32] 

 

 

 

 

 

 

 

 

Fig 20: IR Spectrum of S1 
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3.3.2 IR Spectrum of Schiff base from Vetraldehyde and Sulphanilamide  

        (S2) 

The Schiff base (S2) is synthesized from Vetraldehyde and Sulphanilamide drug 

in 1:1 molar ratio to yield imine compound. In certain regions and characteristics 

band in the fingerprint and other regions, IR spectra for the compound showed 

typical characteristics. In the spectrum a band at 3348 cm-1 shows the presence 

of OH group. A band at 1070 cm-1 shows the presence of OCH3 group. A band 

at 1318 cm-1 indicates the presence of S=O group. A band at 1635 cm-1 confirms 

the presence of azomethine group (CH=N).[33] 

 

 

 

 

 

 

 

 

 

 

 

Fig 21: IR spectrum of S2 
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3.3.3 IR Spectrum of Schiff base from Pyrrole-2-aldehyde and 

Sulphanilamide (S3) 

The Schiff base (S3) is synthesized from Pyrrole-2-aldehyde and Sulphanilamide 

drug in 1:1 molar ratio to yield imine compound. In certain regions and 

characteristics band in the fingerprint and other regions, IR spectra for the 

compound showed typical characteristics. In the spectrum a band at 3479 cm-1 

shows the presence of N-H group. A band at 1310 cm-1 shows the presence of 

S=O group. A band at 1627 cm-1 confirms the presence of azomethine group 

(CH=N).[34] 

 

 

 

 

 

 

 

 

 

 

 

Fig 22: IR spectrum of S3 
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3.3.4 IR Spectrum of Schiff base from Thiophene-2-aldehyde and 

Sulphanilamide (S4) 

The Schiff base (S4) is synthesized from Thiophene-2-aldehyde and 

Sulphanilamide drug in 1:1 molar ratio to yield imine compound. In certain 

regions and characteristics band in the fingerprint and other regions, IR spectra 

for the compound showed typical characteristics. In the spectrum a band at 3288 

cm-1 shows the presence of N-H group. A band at 2994 cm-1 shows the presence 

of C-H stretching. A band at 1350 cm-1 shows the presence of S=O group.  A 

band at 1615 cm-1 confirms the presence of azomethine group (CH=N).[35] 

 

Fig 23: IR spectrum of S4 
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3.3.5 IR Spectrum of Schiff base from 4-methyl-5-imidazole 

carboxaldehyde and Sulphanilamide (S5) 

The Schiff base (S5) is synthesized from 4-methyl-5-imidazole carboxaldehyde 

and Sulphanilamide drug in 1:1 molar ratio to yield imine compound. In certain 

regions and characteristics band in the fingerprint and other regions, IR spectra 

for the compound showed typical characteristics. In the spectrum a band at 3490 

cm-1 shows the presence of OH group. A band at 3100 cm-1 shows the presence 

of N-H group. A band at 1363 cm-1 shows the presence of S=O group. A band at 

1621 cm-1 confirms the presence of azomethine group (CH=N).[36] 

 

Fig 24: IR Spectrum S5 
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3.3.6 IR Spectra of Schiff base from 4-methyl-5-imidazole carboxaldehyde 

and 2-amino-4-methyl phenol (S6) 

The Schiff base (S6) is synthesized from 4-methyl-5-imidazole carboxaldehyde 

and 2-amino-4-methyl phenol in 1:1 molar ratio to yield imine compound. In 

certain regions and characteristics band in the fingerprint and other regions, IR 

spectra for the compound showed typical characteristics. In the spectrum a band 

at 3601 cm-1 shows the presence of OH group. A band at 3472 cm-1 shows the 

presence of N-H group. A band at 1609 cm-1 confirms the presence of 

azomethine group (CH=N).[37] 

 

Fig 25: IR Spectrum of S6 
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Table 2 : Infrared spectral data of Schiff base ligands (cm-1) 

 

COMPOUND ʋ (𝑯𝑪 = 𝑵) ʋ (𝑵𝑯) ʋ (𝑺 = 𝑶) 

S1 1586 3325 1328 

S2 1635 3472 1318 

S3 1627 3479 1310 

S4 1615 3288 1350 

S5 1621 3100 1308 

S6 1609 3472 - 
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3.4 UV–VISIBLE STUDIES 

The UV-Visile spectra of synthezised schiff bases were taken in methanol. The 

UV-visible spectra of the compounds shows bands at 260-320 nm and 330-380 

nm. Transition within the aromatic ring assigned to π →  π٭. Transition within 

the C=N group assigned to be  n   →  π٭. 

3.4.1 UV-Visible Spectrum of Schiff base from Vanillin and Sulphanilamide 

(S1) 

UV-Visible spectrum for 10-3 molar solution of Schiff base from Vanillin and 

Sulphanilamide is shown in the fig 26. Here we can see that a band at 285 nm is 

due to π to π* transition and a band at 325 nm is due to n to π* transition.[38] 

 

Fig 26: UV-Visible spectrum of S1 
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3.4.2 UV-Visible Spectrum of Schiff base from Vetraldehyde and 

Sulphanilamide (S2) 

UV-Visible spectrum for 10-3 molar solution of Schiff base from Vetraldehyde 

and Sulphanilamide is shown in the fig 27. Here we can see that a band at 275 

nm is due to π to π* transition and a band at 330 nm is due to n to π* transition.[39] 

 

Fig 27: UV-Visible spectrum of S2 
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3.4.3 UV-Visible Spectrum of Schiff base from Pyrrole-2-aldehyde and 

Sulphanilamide (S3) 

UV-Visible spectrum for 10-3 molar solution of Schiff base from Pyrrole-2-

aldehyde and Sulphanilamide is shown in the fig 28. Here we can see that a band 

at 290 nm is due to π to π* transition and a band at 330 nm is due to n to π* 

transition.[40] 

 

Fig 28: UV-Visible spectrum of S3 
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3.4.4 UV-Visible Spectrum of Schiff base from Thiophene-2-aldehyde and 

Sulphanilamide (S4) 

UV-Visible spectrum for 10-3 molar solution of Schiff base from Thiophene-2-

aldehyde and Sulphanilamide is shown in the fig 29. Here we can see that a band 

at 275 nm is due to π to π* transition and a band at 325 nm is due to n to π* 

transition.[41] 

 

Fig 29: UV-Visible spectrum of S4 
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3.4.5 UV-Visible Spectrum of Schiff base from 4-methyl-5-imidazole 

carboxaldehyde and Sulphanilamide (S5) 

UV-Visible spectrum for 10-3 molar solution of Schiff base from 4-methyl-5-

imidazole carboxaldehyde and Sulphanilamide is shown in the fig 30. Here we 

can see that a band at 275 nm is due to π to π* transition and a band at 315 nm 

is due to n to π* transition.[42] 

 

Fig 30: UV-Visible spectrum of S5 
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3.4.6 UV-Visible Spectrum of Schiff base from 4-methyl-5-imidazole 

carboxaldehyde and 2-methyl-4-amino phenol (S6) 

UV-Visible spectrum for 10-3 molar solution of Schiff base from 4-methyl-5-

imidazole carboxaldehyde and 2-methyl-4-amino phenol is shown in the fig 31. 

Here we can see that a band at 270 nm is due to π to π* transition and a band at 

350 nm is due to n to π* transition.[43] 

 

Fig 31: UV-Visible spectrum of S6 
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Table 3: UV-VIS SPECTRAL DATA OF SCHIFF BASES IN 

METHANOL 

 

The synthesized Schiff base (S6) from 4-methyl-5-imidazole carboxaldehyde 

and 2-methyl-4-amino phenol when tested fluorescence shows green 

fluorescence. It is shown in figure 32. 

 

Fig 32: Green Fluorescence of S6 

 

Compounds π→π* n→π* 

S1 285 nm 325 nm 

S2 275 nm 330 nm  

S3 290 nm 330 nm 

S4 275 nm 325 nm 

S5 275 nm 315 nm 

S6 270 nm 350 nm 
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Chapter 4 

ANTIBACTERIAL STUDIES 

4.1 INTRODUCTION 

Antibacterial activity is the most important characteristic of medical textiles, to 

provide adequate protection against microorganisms, biological fluids, and 

aerosols as well as disease transmission. Antibacterial as well as antiviral activity 

of a molecule is completely associated with the compounds that provincially kill 

bacteria and virus or slow down their rate of growth, without being extensively 

toxic to nearby tissues. Antibacterial agents are the most important in fighting 

infectious diseases. But, with their wide use as well as abuse, the appearance of 

bacterial resistance toward antibacterial agents has become a major problem for 

today's pharmaceutical industry.[44] 

4.2 Bacterial species used for study 

Pseudomonas and Staphylococcus aureus are the microorganisms which are 

used in this present work. 

Pseudomonas is a genus of gammoproteobacteria. They belong to the family of 

Pseudomonas. Pseudomonas bacteria can be found in many different 

environments, such as soil, water, and plant and animal tissue. There are 

many Pseudomonas species. Some are parasitic and invade animal tissues. In 

humans, pathogenic Pseudomonas thrive, especially after antibiotic treatment: 

once they are able to multiply rapidly they can be harmful.[45] 

https://simple.wikipedia.org/wiki/Family_(biology)
https://simple.wikipedia.org/wiki/Bacteria
https://simple.wikipedia.org/wiki/Soil
https://simple.wikipedia.org/wiki/Water
https://simple.wikipedia.org/wiki/Species
https://simple.wikipedia.org/wiki/Pathogen
https://simple.wikipedia.org/wiki/Antibiotic
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Staphylococcus aureus is a Gram-positive round-shaped bacterium, a member 

of the Bacillota, and is a usual member of the microbiota of the body, frequently 

found in the upper respiratory tract and on the skin.[46] Staphylococcus aureus is 

a type of bacteria. It stains Gram positive and is non-moving small round shaped 

or non-motile cocci. It is found in grape-like (staphylo-) clusters. Staphylococcus 

aureus belongs to the family Staphylococcaceae. It affects all known 

mammalian species, including humans.[47] 

 

 

 

 

 

Fig 33: Psuedomonas    

 

 

.                                                 

 

 

  

Fig 34: Staphylococcus 
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4.3 Experimental method 

4.3.1 Disc Diffusion Method 

Using aseptic techniques, a single pure colony was transferred into a 10 ml of 

nutrient Broth and was placed in incubator at 37°C for overnight incubation. 

Sterile MHA plates were prepared and the bacterial inoculum of Pseudomonas 

aeruginosa and Staphylococcus aureus were uniformly swabbed in each plate. 

Test samples of volume 50µl added to the disc and were placed over the agar 

plates. The plates were incubated at 37°C for 18 hours a period sufficient for the 

growth. After incubation, the diameter of inhibitory zones formed around each 

well were measured in mm and recorded.[48] 

4.4 Results and Discussion 

The antibacterial activity of synthesized Schiff bases was tested against gram 

positive and gram-negative microorganisms using disc diffusion method. The 

microorganisms used in the present work includes Pseudomonas and 

Staphylococcus. The diameter of zone of inhibition was presented in Table 4. 

The representation of antibacterial activity of synthesized sulphanilamide Schiff 

bases are shown in Fig 23 it shows the antibacterial activity against 

Psuedomonas bacteria and the Staphylococcus bacteria. The Schiff base S1 and 

S3 shows highest antibacterial activity on the Psuedomonas bacteria and Schiff 

base S1 and S6 shows milder activity on Staphylococcus bacteria. The Schiff base 

S2, S3, S4, S5, S6 shows no activity against Staphylococcus bacteria. 
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Table 4: Antibacterial study of synthesized Schiff Bases 

  

                  

 

 

 

 

 

 

Fig 35:Zone of inhibition against Psuedomonas and Staphylococcus 

 

 

 

COMPOUNDS 

 

BACTERIA 

 

                         ZONE DIAMETER (mm) 

 

S1 

 

S2 

 

S3 

 

S4 

 

S5 

 

S6 

 

Pseudomonasb 

 

11 

 

3 

 

11 

 

8 

 

9 

 

10 

 

Staphylococcus
a 

 

5 

 

- 

 

- 

 

- 

 

- 

 

6 
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4.5 CONCLUSION 

 

The antibacterial activity of synthesized Schiff bases was tested against gram 

positive and gram-negative bacteria using disc diffusion method. The Schiff base 

S1 and S3 shows highest antibacterial activity on the Psuedomonas bacteria and 

Schiff base S1 and S6 shows milder activity on Staphylococcus bacteria. The 

Schiff base S2, S3, S4, S5, S6 shows no activity against Staphylococcus bacteria. 
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CHAPTER  5 
 

CONCLUSION 

Schiff’s bases are an important class of organic compounds. Schiff base is a 

functional group that contains a carbon-nitrogen double bond connected to an 

aryl or alkyl group. Schiff bases are condensation product of primary amines 

with carbonyl compounds. Schiff bases are considered  as a very important class 

of organic compounds because of their various applications in biological process 

and potential application in designing of new therapeutic agents. Schiff bases are 

reported to show a variety of biological activities including antibacterial, 

antifungal, antiviral, anti-inflammatory, antitumor etc. 

In this work, we describe the synthesis, characterization and antibacterial studies 

of six sulphanilamide Schiff base ligands. These ligands were successfully 

synthesised utililizing by a standard condensation reaction by heating to reflux 

sulphanilamide and corresponding aldehyde. 

The synthesised sulphanilamide Schiff bases were characterized using Elemental 

analysis, FT-IR and UV-Visible spectroscopy. The antibacterial activity of these 

synthesised compounds were carried out by disc diffusion method. 

From the IR spectra of synthesized Sulphanilamide Schiff bases, the band in the 

range of 1580cm-1-1640cm-1 shows the presence of azomethine group (C=N) 

which confirms the formation of Schiff base. 
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Among the six compounds the Schiff base S1 and S3 shows higher activity against 

Psuedomonas bacteria and the Schiff base S1 and S6 shows milder activity against 

Staphylococcus bacteria. 
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SENSE OF HUMOR AND HAPPINESS AMONG ADULTS 

ABSTRACT 

The current study investigated the relationship between sense of humor and 

happiness among adults. The sample consisted of 300 Indian adults. The data was collected 

using Richmond Humor Assessment Inventory (Argyle & Hills, 2001) and Oxford Happiness 

Questionnaire (Richmond & et al., 2001). Humor is the capacity to perceive or express the 

amusing aspects of a situation. Humor serves a number of serious social, emotional, and 

cognitive functions, making it a fascinating and rewarding topic of scientific investigation 

(Ford & Martin, 2018). Happiness is an emotion of joy, gladness, satisfaction, and well-

being. A.K Koolaee and N.B Shirvan (2021) and Latipun, Nisa, and Winarsunu (2019) 

conducted studies with similar objectives and findings were consistent with the current study. 

Pearson correlation and Independent t tests were used for data analysis. The results revealed 

that there is a weak positive correlation between sense of humor and happiness. Males were 

found to have more sense of humor than females. It was found that there is no difference in 

sense of humor for individuals living in rural and urban areas. Sense of humor among 

individuals who are married and single were found to have no significant difference. 

Keywords: Humor, Happiness 
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Humor is an important and engaging aspect of behavior. Because humor is so 

familiar and is such an enjoyable and playful activity, many people might think they already 

understand it and do not need research in psychology to explain it. However, the empirical 

study of humor holds many interesting surprises. Although it is essentially a type of mental 

play involving a light hearted, non-serious attitude toward ideas and events, humor serves a 

number of "serious" social, emotional, and cognitive functions, making it a fascinating and 

rewarding topic of scientific investigation (Ford & Martin, 2018). Although humor has a 

biological basis rooted in our genes, it is also evident that cultural norms and learning play an 

important role in determining how it is used in social interactions, and what topics are 

considered appropriate for it. Humour comprises quite a sizable research literature, but it has 

gone largely unnoticed in mainstream psychology. 

In the 16th century the already existing idea of humor as an unbalanced 

temperament or personality trait that was introduced by Hippocrates led to its use to refer to 

any behavior that deviates from social norms.  In the 20th century, psychologists increasingly 

defined sense of humor as an essential ingredient of mental health. Gordon Allport (1961) 

saw sense of humor as a characteristic of a mature or healthy personality. However, he 

distinguished this mature type of humor, which he saw as quite rare, and the less healthy one. 

By the end of the 20th century, humor was not only seen as a socially desirable personality 

characteristic, but as an important factor in mental and physical health. Now, humor is an 

interdisciplinary topic. Scholars from several disciplines, including anthropology, biology, 

linguistic and cultural studies, neuroscience, philosophy, religious studies, and sociology, 

contribute to the advancement of humor studies.  

Happiness is a universal pursuit and central topic of scientific study. Ancient use of 

the word “happiness” centered on good luck and favorable external conditions. But the 

meaning of happiness has shifted towards favorable internal feeling states. These subjective 

states include a high level of positive affect, a low level of negative affect, and perhaps a 

strong sense of satisfaction with her life. Indeed, researchers from a number of different 

traditions have proposed views of happiness along these lines. By contrast, some 

philosophers have argued that happiness is not simply a matter of having a particular set of 

psychological states. They argue that while the right sort of subjective feelings and attitudes 

may be necessary, they are not sufficient. One cannot be truly happy unless one is also 

leading a genuinely good life.  
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BACKGROUND OF THE STUDY  

Although humor is a form of play, it serves several serious cognitive, emotional, and 

social functions. Intriguing questions about humor touch on every area of psychology. 

Different cultures have their own norms concerning the suitable subject matter of humour and 

the types of situations where it is considered appropriate. Jon Roeckelein (2002) noted that 

one of the curiosities of the psychology of humor is that, although it comprises quite a sizable 

research literature, it remains on the fringe of the discipline as a topic of peripheral rather 

than central importance. Happiness has been a human pursuit for as long as we can 

remember, and positive psychology has taken this concept into the realm of scientific 

research to gain a better understanding of global wellbeing and meaningful living. Whether 

on a global or an individual level, the pursuit of happiness is gaining traction and scientific 

recognition. In general, happiness is understood as the positive emotions we have regarding 

the pleasurable activities we take part in through our daily lives.  

PROBLEM STATEMENT  

The current research investigates the relationship between sense of humor and 

happiness among adults.  

NEED AND SIGNIFICANCE OF THE STUDY  

Most psychologists seem to have little systematic knowledge of humour. Given it's 

essentially non serious nature, some researchers may have seen it as too frivolous and 

unimportant a subject for serious academic study. The diversity of stimuli and situations that 

involve humour, the lack of a precise definition of the concept, the multiplicity of theories 

that have been proposed to account for it, and the difficulties one encounters in trying to 

capture and study it in controlled experiments in the laboratory may have caused researchers 

to shy away from it as a subject of investigation. Happiness is relatively a new matter of 

study in psychology. Since the dawn of psychology, unpleasant life events have been given 

attention. The introduction of positive psychology has led to the in-depth investigation of 

happiness. Happiness has a variety of interpretations as it differs greatly from person to 

person. Study of happiness should be conducted in various fields of human endeavour. The 

centrality of humor to the human experience makes the study of humor applicable to 
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disciplines of psychology that emphasize basic research as well as those that have a more 

applied focus (R. A. Martin, 2000). 

SCOPE OF STUDY 

Several practitioners in the fields of psychotherapy and counseling, education, and 

business consulting have touted the supposed benefits of humor in each of these domains, 

claiming that more significant uses of humour might improve the effectiveness of therapy and 

counselling, increase student enjoyment and learning in education, and enhance health, 

morale, and productivity in the workplace. Humor can be useful in therapy in two ways: an 

assessment and a therapeutic tool. Abundant evidence documents reports positive physical 

and psychological health benefits of humor. Scientific studies have revealed a host of 

physical and mental health benefits surrounding happiness. It is a preventive and curative 

element. It is also found that happiness can lead to positive outcomes in the occupational and 

educational setting. Some researchers have hypothesized that those who feel happier and 

more positive leads to greater participation in healthier activities.  

OBJECTIVES OF THE STUDY 

1. To investigate the relationship between sense of humor and happiness.  

2. To study the difference in sense of humor among males and females. 

3. To find the difference in sense of humor among individuals living in rural and urban 

areas. 

4. To identify the difference in sense of humor among individuals who are married and 

single.  

LIMITATIONS OF THE STUDY 

The current study has various limitations. The population from which the sample has 

been chosen is Indian adults. Therefore, the results of the research cannot be generalized to 

other countries. The method of sampling used is convenient sampling. Thus, there could be 

bias as those who volunteered in the study may have some common characteristics. The 

research uses questionnaires for data collection. It may involve response bias; that is, the 

participants may answer in a socially desirable manner rather than conveying the truth. The 

https://positivepsychology.com/how-to-be-happy/
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research method is a correlational study. Therefore, it is not possible to find if one variable 

causes the other.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7  

 

 

 

 

 

 

 

 

CHAPTER 2 

REVIEW OF LITERATURE 

 

 

 

 

 

 

 

 



8  

LITERATURE REVIEW 

A study conducted by M H Abel (2002) revealed that the high sense of humor group 

appraised less stress and reported less current anxiety than the low sense of humor group 

despite experiencing a similar number of everyday problems. A paper by R Han, J Li, and S 

Lin (2018) revealed that entrepreneurs would be more likely to adopt coping humor when 

they perceived supportive social culture of entrepreneurship and had experienced 

entrepreneurial failure or when they perceived supportive social culture to entrepreneurship 

and had good current business. A work by P Jauregui (2017) supported the idea that both 

extroverts and introverts use adaptive humor styles more than they use maladaptive humor 

styles. It was found that the most preferred humor style of participants was affiliative humor 

while aggressive humor was reported as the least preferred humor style in a study conducted 

by S Chaigusin and C Promsri.  

Anna, Hiranandani, and Yue (2017) revealed that self-compassion and life 

satisfaction were positively predicted by self-enhancing humor but were negatively predicted 

by self-defeating humor. Further on, a study conducted by G L Goldman and colleagues 

(2010) showed that optimism was positively correlated with affiliative and self-enhancing 

humor but was negatively correlated with aggressive humor and self-defeating humor. Sahin 

Baltaci and Tagay (2015) found that hopelessness and self-defeating humor negatively 

predict the presence of meaning in life, while optimism positively predicts the presence of 

meaning in life. A longitudinal research conducted by C L Fox and colleagues (2016) found 

that self-defeating humor was associated with an increase in both depressive symptoms and 

loneliness, with a decrease in self-esteem.  

Sharma (2019) conducted research and found that mental health, resilience, and 

happiness are positively correlated with each other. Another study conducted by Aboalshamat 

(2018) shows that resilience was higher in females, dental students, and students with high 

family income than it was in the opposite subgroups. Students with high resilience are found 

to be happier and more satisfied with their lives. A study by Koc & Pepe (2018) and Gorsy & 

Panwar (2016) which revealed that happiness was strongly associated with optimism.  Hasan 

et al. (2014) reported that hope and happiness together emerged as significant predictors of 

psychological well-being among young adult Assamese males.  A Comparative Study of 

Adjustment and Happiness between Girls and Boys was conducted by Agarwal & Puri 
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(2017). Results showed that students who had good adjustment were happier than those who 

have adjustment problems.  

A positive relationship was found between assertiveness and happiness and a 

negative relationship between social anxiety and its dimensions with happiness in a study 

conducted by Abedzadeh & Mahdian (2014). E Deiner and colleagues (1990) suggested that 

both situational and personality factors combine to produce a positive correlation between 

extraversion and subjective well-being. Coffey & Schiffrin (2008) conducted research and 

found that the participants who perceived higher levels of stress reported being less happy 

than those with lower levels of stress. Self esteem and social support vs. student happiness 

was a study by Farzaee (2012). The results show that a positive meaningful relationship 

exists between self-esteem and happiness. 

A study conducted by A.K Koolaee and N.B Shirvan (2021) found that the patients 

who received humor training reported significantly higher levels of happiness and life 

satisfaction compared to the control group. Humor Styles, Self-esteem and Subjective 

Happiness is a study conducted by Liu (2012) that showed males considered themselves more 

humorous than females whereas they used more aggressive humor styles than females. 

Positive correlations were found between adaptive humor styles, self-esteem, and subjective 

happiness along with another study conducted by Latipun, Nisa, and Winarsunu (2019). In 

the study of Happiness, Hardiness, and Humor styles of students with a Bachelor’s Degree in 

Sports Science by T.A Durhan and Y Pinar (2018), significant differences were found 

regarding the levels of psychological hardiness in relation to gender, type of sport, years of 

participation, and, humor types.  

T.E Ford, Holden, and Lappi (2016) examined the relationship between four 

personality traits, humor styles and happiness. Happiness was found to be positively 

correlated with four personality traits: extraversion, locus of control, self-esteem, and 

optimism. A study conducted by N.A Hiranandani, C Leung, and X.D Yue (2016) found that 

adult playfulness was positively correlated with affiliative humor, self-enhancing humor, and 

subjective happiness. T.E Ford (2014) investigated the relationship between dispositional 

approach and avoidance motives, humor styles, and happiness. They found that approach 

motives correlated positively with self-enhancing and affiliative humor styles whereas 

avoidance motives correlated positively with self-defeating humor styles.  
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Kazarian (2010) examined maternal and paternal warmth and rejection as 

remembered by young adults in relation to humor styles and subjective happiness. It was 

found that parental warmth tended to correlate positively with the use of adaptive humor 

styles and negatively with the use of maladaptive humor styles and vice versa. Caserta (2009 

found that most of the bereaved spouses related humor and happiness as being very important 

in their daily lives and those were strongly associated with favorable bereavement 

adjustments regardless of the extent to which the bereaved person valued having these 

positive emotions. Mathieu (2008) conducted a study and found that happiness and humor 

groups promote life satisfaction for senior center participants.  

RESEARCH GAP 

Humor has been around for as long as there has been humanity. Some researchers 

think that there are many other really pressing matters they have to try to solve, but humor 

can be considered an essential element of human lives; thus, conducting research related to 

humor is important. There are few pieces of research that focus on studying the impact of the 

sense of humor on happiness. In some research, other variables like self-esteem, personality, 

and hardiness are also included. Thus, research must be conducted by focusing on only sense 

of humor and happiness as it is impossible to find the exact correlation. Other than the 

independent variable, there may be extraneous variables that may influence the dependent 

variable in the studies. Thus, the repetition of a study can exposes such variables. Humour 

sense varies among cultures, thus research conducted in a country cannot be generalized to 

other countries.  

The fewer investigations in the Indian context call out the need for such studies in 

India. A positive correlation of variables in the current study can highlight the importance of 

humor training for cultivating happiness. In self-report measures, individuals might answer in 

socially desirable ways; thus, it is crucial to conduct similar research to find a positive 

correlation among these studies to prove its validity. Data quantified from the current study 

can be used to compare and contrast other research and may be used to measure change. It 

can also bring forth sample selection errors. In some research, the sample was recruited 

through convenient sampling, which can induce some bias and will limit the generalization of 

the research. 
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Humor is the capacity to express or perceive what's funny. It is both a source of 

entertainment and a means of coping with difficult or awkward situations and stressful 

events. Although it provokes laughter, humor can be serious business. From its most light-

hearted forms to its more absurd ones, humor can play an instrumental role in forming social 

bonds, releasing the tension, or attracting a mate. People with a 'good' sense of humor are 

pleasant in their amusement. They can take a joke against themselves, and they don't find 

amusement in others' misfortunes or in hurtful things. Simson and Weiner described humor 

as "the faculty of perceiving what is ludicrous or amusing, or of expressing it in speech, 

writing, or other composition; jocose imagination or treatment of a subject". According to 

APA, humor is “the capacity to perceive or express the amusing aspects of a situation”. From 

a psychological perspective, the humor process can be divided into four essential 

components; social context, cognitive-perceptual processes, emotional response and vocal or 

behavioural response.  

Humor is fundamentally a social phenomenon. Individuals tend to laugh and joke 

more frequently when with other people than when they are by themselves. People do 

occasionally laugh when they are alone, such as watching a comedy show on television or 

reading a humorous book. However, these instances of laughter can usually be seen as 

"pseudo-social" in nature, because one is still responding to the characters in the television 

program or book. Humor can be characterized by particular cognitions. To produce humor, an 

individual needs to mentally process information coming from the environment or from 

memory, playing with ideas, words, or actions in a creative way, and thereby generating a 

witty verbal utterance or a comical nonverbal action that is perceived by others to be funny. 

In the reception of humor, people take in information via our eyes and ears, process the 

meaning of this information, and appraise it as non-serious, playful, and humorous. Arthur 

Koestler coined the term "bisociation" to refer to the cognitive process involved in perceiving 

humorous incongruity.  

Our reaction to humor is not just intellectual one. The perception of humor 

invariably also evokes a pleasant emotional response, at least to some degree. Psychological 

studies have shown that exposure to humorous stimuli increases positive affect and mood. 

The emotional nature of humor is also demonstrated by recent brain imaging research 

showing exposure to humorous cartoons activates the well-known reward network in the 

limbic system of the brain.  Humor also has an expressive component: laughter and smiling. 
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At low-intensity levels, this emotion is expressed by a faint smile, which turns into a broader 

grin and then audible chuckling and laughter as the emotional intensity increases. At very 

high intensities, it is expressed by loud guffaws, often accompanied by a reddening of the 

face as well as bodily movements such as throwing back the head, rocking the body, slapping 

one's thighs, and so on. Thus, laughter is essentially a way of expressing or communicating to 

others the fact that one is experiencing the emotion of mirth. Laughter is therefore 

fundamentally a social behavior: if there were no other people to communicate to, we would 

not need laughter.  

The term happiness is used in the context of mental or emotional states, including 

positive or pleasant emotions ranging from contentment to intense joy. It is also used in the 

context of life satisfaction, subjective well-being, eudaimonia, flourishing and well-being. 

APA defines happiness as an emotion of joy, gladness, satisfaction, and well-being. 

Happiness is an emotional state characterized by feelings of joy, satisfaction, contentment, 

and fulfillment. While happiness has many different definitions, it is often described as 

involving positive emotions and life satisfaction. When most people talk about happiness, 

they might be talking about how they feel in the present moment, or they might be referring 

to a more general sense of how they feel about life overall. Because happiness tends to be 

such a broadly defined term, psychologists and other social scientists typically use the term 

'subjective well-being' when they talk about this emotional state. Just as it sounds, subjective 

well-being tends to focus on an individual's overall personal feelings about their life in the 

present. 

There are 3 types of happiness; pleasant life, meaningful life and engaged life. A 

pleasant life consists of having as much pleasure as one can, as many of the positive 

emotions, and learning some of the dozen or so techniques that actually work for increasing 

the duration and intensity of your pleasures. An engaged life is one with a lot of activities. 

There are no shortcuts to engaged life. The engaged life can only be had by first knowing 

what one's highest strengths are, and re-crafting the life to use them at work, in love, in 

leisure, in parenting and friendship. A meaningful life consists of knowing your highest 

strengths and talents again and using them in the service of something that one believes is 

bigger than oneself.  
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Theories of Humor 

1. Psychoanalytic Theory of Humor 

Freud's general psychology theory posited that each of us embodies a seething 

cauldron of conflicting motives and desires. Childish, immature, and largely unconscious 

sexual and aggressive (libidinal) drives, residing in the id, seek instant gratification and 

expression based on the pleasure principle. The superego, which incorporates the demands 

and dictates of society as embodied in the internalized parents, strongly opposes the id's 

impulses. The ego, functioning on the reality principle, attempts to find some adaptive 

compromise among the demands of the id, the superego, and the real world, employing a 

variety of more or less adaptive defense mechanisms to protect itself from the otherwise 

overwhelming anxiety that arises from these conflicting forces. According to Freud, humor 

occurs in stressful or aversive situations in which persons would normally experience 

negative emotions such as fear, sadness, or anger, but the perception of amusing or 

incongruous elements in the situation provides them with an altered perspective on it and 

enables them to avoid experiencing this negative effect. The pleasure of humor arises from 

the release of energy that would have been associated with this painful emotion but has now 

become redundant. 

2. Superiority/ Disparagement Theories  

In this view, humor is a form of aggression. Theories of this kind have been referred 

to as superiority, disparagement, aggression, or degradation theories. This is the oldest 

approach to humor, dating at least as far back as the philosophers Plato and Aristotle. Plato 

stated that laughter originates in malice. According to him, we laugh at what is ridiculous in 

other people, feeling delight instead of pain when we see even our friends in misfortune. The 

writings of the seventeenth-century British philosopher Thomas Hobbes further reinforced 

the general acceptance of the superiority view for several centuries. According to Hobbes, 

humor is thought to result from a sense of superiority derived from the disparagement of 

another person or of one's own past blunders or foolishness. Charles Gruner emphasizes the 

idea that humor is a form of play. In particular, the type of play he has in mind is a game, 

competition, or contest, where there are winners and losers. Gruner suggests that the 

enjoyment of humor is akin to the jubilant, triumphant feelings one has after suddenly 

winning a very close game after a long and difficult struggle. 
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3. Arousal Theories 

Herbert Spencer was strongly influenced by the then-popular "hydraulic" theory of 

nervous energy in which energy is thought to build up in our bodies and must be released 

through muscular movement. Other theorists, both before and after Spencer, have 

conceptualized humor more generally to relieve built-up psychological tension or strain. The 

relief that leads to laughter can arise from many sources, including the successful outcome of 

a struggle or the sudden perception of an opponent's weakness, or when one builds up tension 

in anticipation of a difficult task and it turns out to be much less demanding than 

expected. Daniel Berlyne rejected Spencer's outdated notion that laughter derives from a 

release of pent-up energy. Instead, he based his theory on the well-known concept of an 

inverted- U relationship between physiological arousal and subjective pleasure. According to 

this view, the greatest pleasure is associated with a moderate amount of arousal, whereas too 

little or too much arousal is unpleasant. He focused on some stimulus properties such as 

novelty, level of surprise, complexity, change, ambiguity, incongruity, and redundancy. He 

showed that these stimulus properties strongly attract our attention, because we find them 

interesting and unusual, and they are associated with increases in arousal in the brain and 

autonomic nervous system. 

4. Incongruity Theory 

Incongruity theories of humor focus even more specifically on cognition and give 

less attention to the social and emotional aspects of humor. These theories suggest that the 

perception of incongruity is the crucial determinant of whether or not something is humorous: 

things that are funny are incongruous, surprising, peculiar, unusual, or different from what we 

normally expect. The incongruity approach to humor was further elaborated by Arthur 

Koestler, who developed the concept of bisociation to explain the mental processes involved 

in humor, as well as in artistic creativity and scientific discovery. According to Koestler, 

bisociation occurs when a situation, event, or idea is simultaneously perceived from the 

perspective of two self-consistent but normally incompatible or disparate frames of reference. 
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Theories of Happiness 

1. Set Point Theories of Happiness 

Set-point theories of happiness hold that we are programmed to experience a certain 

degree of happiness, largely irrespective of how well we are doing. In this view happiness 

just happens to us. This variant holds that happiness is largely determined by an innate 

disposition to enjoy life or not. There is uncertainty about the nature of this disposition, some 

see that in the reward system of the brain and link it to positive or negative 'affectivity' while 

others hold secondary effects responsible, such as inborn physical health. Happiness depends 

very much on personality traits, that is, predispositions to react in a certain way. One of these 

ways is liking things or not and Personality traits such as 'extraversion' and 'neuroticism' are 

seen to determine our affective reactions to and perceptions of things that happen to us. It is 

generally assumed that these traits have a genetic component. 

2. Cognitive Theory of Happiness 

Cognitive theories hold that happiness is a product of human thinking and reflects 

discrepancies between perceptions of life as it is and notions of how life should be. Notions 

of how life should be are assumed to root in collective beliefs and to vary across cultures. 

This view on happiness is dominant in philosophy and also pervades the thinking of many 

social scientists. The theory assumes that we have 'standards' of a good life and that we 

constantly weigh the reality of our life against these standards. Standards are presumed to be 

variable rather than fixed and to follow perceptions of possibilities. In other words: we would 

tend to judge life by what we think it can realistically be. Different theories stress different 

standards. In the variant of life-time comparison the focus is on whether we are doing better 

or worse than before. The social comparison variant stresses how well we are doing relative 

to other people, and in particular people like us. This theory holds that happiness does not 

depend on objective conditions of life, but on the standards by which these conditions are 

judged.  

3.  Affective Theory of Happiness 

Affect theory holds that happiness is a reflection of how well we feel generally. In 

this view we do not 'calculate' happiness, but rather 'infer' it, the typical heuristic being "I feel 
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good most of the time, hence I must be happy". Affects are an integral part of our adaptive 

repertoire and seem to be linked to the gratification of human needs. 'Needs' are vital 

requirements for survival, such as eating, bonding and exercise. Nature seems to have 

safeguarded the gratification of these needs with affective signals such as hunger, love and 

zest. In this view positive mood signals that all needs are sufficiently met at the moment. 

Needs are inborn and universal while 'wants' are acquired and can vary across cultures. In this 

view negative and positive mood indicate either that there is something wrong or that all 

systems are functioning properly. If so, this is likely to have behavioral consequences, 

negative mood urging to cautions and positive mood encouraging going on. 
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OBJECTIVES 

1. To investigate the relationship between sense of humor and happiness.  

2. To study the difference in sense of humor among males and females. 

3. To find the difference in sense of humor among individuals living in rural and urban 

areas. 

4. To identify the difference in sense of humor among individuals who are married and 

single.  

HYPOTHESIS 

1. There is a significant relationship between sense of humor and happiness. 

2. There is a significant difference in sense of humor among males and females. 

3. There is a significant difference in sense of humor among individuals living in rural and 

urban areas. 

4. There is significant difference in sense of humor among individuals who are married 

and single.   

RESEARCH DESIGN 

Descriptive research design and correlational research design is used in the current 

study. Descriptive research design is a type of research design that aims to obtain information 

to systematically describe a phenomenon. In this method, unlike in experimental research, the 

researcher does not control or manipulate any variables. Instead, the variables are only 

identified, observed and measured. A correlational research design investigates relationships 

between variables without the researcher controlling or manipulating any of them. A 

correlation reflects the strength and/or direction of the relationship between two (or more) 

variables. The direction of a correlation can be either positive or negative.  

SOURCES OF DATA 

The data is collected from Indian adults among the age group 18 and above. The 

sample is Indian adults who were interested to take part in the study. Data was collected 

through digital questionnaires. The completed data was then analyzed using Google excel and 

SPSS.  
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SAMPLE SIZE 

The sample size of the study was 300. There were 113 males and 187 females.  

SAMPLING METHOD 

Convenient Sampling method was used for administering the research study. 

Convenient sampling is the most common form of non-probabilistic sampling. It is a method 

of collecting samples by taking samples that are conveniently located around a location or 

Internet service.  

METHOD OF DATA COLLECTION 

The data required for the research project was collected using questionnaires by 

sending the questionnaires through Google forms to the available Indian adult population 

who were interested in participating in the study. 

DRAFTING QUESTIONNAIRE 

The scales used for the study were Oxford Happiness Questionnaire (OHQ) and 

Richmond Humor Assessment Inventory (RHAI). OHQ is developed by Michael Argyle and 

Peter Hills of Oxford Brookes University and was originally published in 2002 in the Journal 

of Personality and Individual Differences (Argyle & Hills, 2001). It’s one of the several 

measures of “subjective well-being” constructed by scientific research psychologists. It 

consists of 29 items that can be answered on a 6-point Likert scale. This instrument is 

compact (each item is presented as a single statement), easy to administer, and allows 

endorsement over an extended range. The Oxford Happiness Questionnaire has the strongest 

construct validity demonstrated by correlation with a measure of self-esteem, the life regard 

index, and the Depression–Happiness scale (.81, .77, and .90, respectively). In addition, it is a 

more comprehensive instrument and is less susceptible to respondent bias than other scales.  

The Richmond Humor Assessment Instrument (RHAI) scale was developed in 2001 

by Richmond, V.P and colleagues. It measures individuals’ propensity to use humor as a 

verbal and nonverbal communicative tool (Richmond & et al., 2001). The internal 

consistency of the RHAI was found to be high, with a Cronbach’s alpha value of .89. 

Construct validity was supported by positive correlations with extraversion (r=.42, p<.0001) 
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and the STCI-TCH (r = .39, p < .0001), whereas negative correlations were found between 

the RHAI and both neuroticism (r = -.16, p < .05) and the STCI-BM (r = -.27, p<.0001). 

Moreover, RHAI scores were significantly associated with HO scores (r = .51, p < .001). 

Principal component analysis was realized on the data obtained from 448 university students, 

who received a modified version of the RHAI, with items adjusted to fit the classroom 

setting. A principal component factor analysis indicated a single-factor model. Predictive 

validity was established by correlating the Humor Assessment with a range of previously 

validated measures: content affect (r = .28), teacher affect (r = .52), nonverbal immediacy (r = 

.46), cognitive learning (r = .28), and student motivation (r = .24). 

DATA ANALYSIS TECHNIQUE 

The variables used in the test are categorical variables. The variables sense of humor 

and happiness are specifically ordinal variables. While, the variables gender, locality and 

marital status are nominal variables. SPSS Statistics 28 and Microsoft Excel were used for 

data analysis. The sample size was greater than 50, thus the Kolmogorov test was used to find 

normality. Age was taken as the variable to test normality of the data, as it is a quantitative 

data. The data was collected using a convenient sampling method. It is a type of non-

probability sampling method where the sample is taken from a group of people easy to 

contact or to reach. To find the relationship between sense of humor and happiness, Pearson’s 

correlation test was used. For comparing sense of humor and the variables; gender, locality 

and marital status Independent t tests were used. Pearson correlation test and Independent t 

tests are parametric tests. The Pearson correlation measures the strength of the linear 

relationship between two variables. Independent sample t-test is a statistical technique that is 

used to analyze the mean comparison of two independent groups.  

Raw data in this study is collected using the scales, Richmond Humor Assessment 

Instrument (RHAI) and Oxford Happiness Questionnaire (OHQ). RHAI has 16 questions, of 

which 8 are reversely coded. It is a Likert-type scale with five-point: strongly agree, agree; 

undecided; disagree and strongly disagree scored as 5, 4, 3, 2 and 1 respectively. Score of 

each item is added to find the total raw score. If the total scores are below 30, between 30 and 

60 and above 60, sense of humor is considered as low, moderate and high. Whereas, OHQ 

has 29 questions, 12 of which are reversely scored. It is a Likert-type scale with 6 points: 

strongly agree, moderately agree, slightly agree, slightly disagree, moderately disagree and 

strongly disagree scored as 6, 5, 4, 3, 2 and 1 respectively. Then scores of each item is added 
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and divided by 29. The final scores 1-2, 2-3, 3-4, 4, 4-5, 5-6 and 6 are considered as not 

happy, somewhat unhappy, not particularly happy or unhappy, somewhat happy, rather 

happy, very happy and too happy. 
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The present study investigates the relationship between sense of humor and 

happiness among adults. Pearson’s correlation and independent t tests were used to find the 

degree of relationship and comparison of means.  

Table 1: Correlation between sense of humor and happiness 

Variables Happiness 

Sense of Humor .280** 

p value <0.001 

**p< 0.01 

Table 6.1 shows that there is a significant relationship between sense of humor and 

happiness (p=<0.01). Pearson's coefficient shows that there is a weak positive correlation 

between sense of humor and happiness (r=.280). The sample size is 300. The finding is 

consistent with a study conducted by A.K Koolaee and N.B Shirvan (2021). They found that 

the patients who received humor training reported higher levels of happiness and life 

satisfaction compared to the control group. Positive correlations were found between adaptive 

humor styles and subjective happiness in a research by Latipun, Nisa, and Winarsunu (2019). 

Thus this finding is consistent with the hypothesis that states “There is a significant 

relationship between sense of humor and happiness”. 

Table 2:  Independent t test table for comparing sense of humor in males and female  

Sense of Humor Gender N Mean Std. Deviation  Std. Error Mean 

 Male  113 1.46 .501     .047 

 Female 187 1.16 .391                                          .029 

Table 2 shows that comparatively males have more sense of humor than females. Mean of 

sense of humor is relatively greater for men (Mean=1.46 for males, Mean=1.16 for  females). 

While standard deviation of sense of humor for males (S.D.=.501) is greater than that of 

females (S.D.=.391). This difference in standard deviation implies that the sense of humor 

scores of men is more dispersed with respect to the mean value than women. There are 113 

males and 187 females in the study. A study conducted by Liu (2012) showed that males 

considered themselves more humorous than females whereas they used more aggressive 

humor styles than females. Brodzinsky and Rubien (1976) found that humor produced by 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5835130/#B3
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men is judged to be more humorous than that produced by women. The hypothesis “There is 

a significant difference in sense of humor among males and females” is thus accepted. 

 

/Table 6.3: Independent t test analysis table for sense of humor of individuals 

residing in rural and urban area 

Sense of Humor Locality N Mean Std. Deviation  Std. Error Mean 

 Rural 133 1.25 .434     .038 

 Urban 167 1.29 .480                                        .037 

 

Table 3 shows that individuals living in rural and urban areas have almost equal sense of 

humor. Mean sense of humor is almost equal for those who live in rural and urban areas 

(Mean=1.25 for rural, Mean=1.29 for urban). While standard deviation of sense of humor for 

individuals in urban areas (S.D.=.480) is slightly greater than that of those in rural areas 

(S.D.=.434). This difference in standard deviation implies that the sense of humor scores of 

individuals in urban areas are more dispersed than females with respect to the mean 

value. Sample of individuals living in rural areas is 133 and from urban areas is 167). There 

is a lack of research to affirm this finding. The hypothesis “There is a significant difference in 

sense of humor among individuals living in rural and urban areas” is thus rejected.  

 

Table 4: Independent t test analysis table for sense of humor and marital status 

Sense of Humor Marital 

Status 

N Mean Std. Deviation  Std. Error Mean 

 Single 212 1.28 .470     .032 

 Married 88 1.25 .435                                      .046 

 

Table 4 shows that married and single people have almost the same sense of humor 

(Mean=1.28 for single, Mean=125 for married).  The sense of humor scores is more dispersed 

for individuals who are single than married people (S.D=.470 for single, S.D.=.435 for 

married). There must be more evidence to confirm this finding. The hypothesis “There is 

significant difference in sense of humor among individuals who are married and single” 

cannot be accepted.  
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● There is a weak positive relationship between sense of humor and happiness. When 

sense of humor increases, happiness increases within the individuals. Studies 

conducted by A.K Koolaee and N.B Shirvan (2021) and Latipun, Nisa, and 

Winarsunu (2019) support this finding.  

● There is a significant difference in sense of humor among males and females. Males 

were found to have more sense of humor than females.  

● There is no significant difference in sense of humor among individuals living in rural 

and urban areas.   

● There is no significant difference in sense of humor among individuals who are 

married and single.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



28  

 

 

 

 

 

 

 

 

 

 

 

CHAPTER 7 

RECOMMENDATIONS 

 

 

 

 

 

 

 

 

 



29  

There are controversies regarding the use and benefits of humor in various fields 

(e.g., Friedman et al., &1993, Marcus, 1990). The current study suggests that sense of humor 

and happiness are positively related. It thus affirms studies by Freiheit et al. (1998) Fritz et al. 

(2017) and by Jacob Megdell (1984), that suggest the promotion of a sense of humor. The 

general topic of humor applications presents many interesting questions and potentially fertile 

topics for future research in the applied areas of clinical, counseling, educational, and 

organizational psychology. In each of these fields, further research is needed to investigate 

the functions of humor, the ways people use it to achieve their personal goals, and the types 

of humor that are potentially beneficial as well as detrimental to broader professional goals. 

Promotion of humor in the workplace will result in a variety of benefits, including greater 

teamwork and cooperation, improved social interactions among workers and managers, better 

worker morale and health, reduced stress, and greater creativity, problem solving, and 

productivity. Humor may be used by teachers in potentially beneficial ways to illustrate 

pedagogical points, to make lessons more vivid and memorable, and to make the learning 

environment generally more enjoyable and interesting for students (Ford & Martin, 2018). 

Humor interventions can be encouraged in  palliative care settings (Schultes, 1997; Kontos et 

al., 2015) to enhance health of the patients.  

Future studies must make use of more advanced sampling rather than a convenient 

sampling method to ensure the validity of the study. The sample size must be large to make 

sure the findings of study can be accurately applied to the whole population. As the current 

study used self-report measures for data collection, the data is subjected to bias such as social 

desirability. This study is cross-sectional, thus it limits the findings to a particular period of 

time. Longitudinal studies should be conducted to understand the variation of individuals' 

sense of humor and happiness over years. Studies other than correlation methods should be 

used to find the cause-and-effect rather than just the relationship. Future studies must focus 

on various types of humor and happiness. Research should be conducted to assess the theory 

behind the findings of this study.  

 

 

 

https://www.frontiersin.org/articles/10.3389/fpsyg.2018.00890/full#B54
https://www.frontiersin.org/articles/10.3389/fpsyg.2018.00890/full#B32
https://www.frontiersin.org/articles/10.3389/fpsyg.2018.00890/full#B32
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An inference can be made from the current study that there is a weak positive 

correlation between the variables, sense of humor and happiness. This is in accordance with 

the view of Sigmund Freud that humor occurs as an adaptive defense mechanism to protect 

oneself from the overwhelming anxiety that can arise from three conflicts between id, ego 

and superego. Humor enables the individual not to experience negative affect thus enhancing 

positive affect like happiness. It was also found that males engage in slightly more humorous 

behaviour than females. Incongruity theories of humor focus more specifically on cognition 

and give less attention to the social and emotional aspects of humor. There may be underlying 

cognitive mechanisms that could differentiate males and females in a sense of humor. It can 

also arise due to the expectation of gender roles. Men have been noted to prefer aggressive 

humor than women in studies conducted by Aillaud and Piolat (2012) and Liu (2012). 

Superiority/ disparagement theories that suggests, humor is a form of aggression. Thus 

according to superiority theory men can be considered more humorous. It was also found that 

a sense of humor doesn’t depend on the locality of residence; rural or urban. There was only 

negligible variation in the sense of humor of married and single people. 
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APPENDIX A 

INFORMED CONSENT 

I understand that my participation in this study is voluntary and I can decline my participation 

without giving any reason. I understand that this study requires demographic details and 

questionnaires to be filled out. I have been given a sufficient amount of time to review the 

information and have sought the required clarification too.  

By ticking on the “I agree” option, I give my full consent to participate in thus study: 

I agree         

I disagree      

SOCIO-DEMOGRAPHICS DETAILS 

1. Name: 

2. Age: 

3. Gender: 

4. Education: 

5. Nationality: 

6. Marital Status: 

7. Locality: 

8. Occupation:  

9. Family Structure: 

10. No: of children: 

APPENDIX B 

Oxford Happiness Questionnaire (OHQ) 

Questionnaire: 

1. I don’t feel particularly pleased with the way I am.  

2. I am intensely interested in other people. 

3. I feel that life is very rewarding. 

4. I have very warm feelings towards almost everyone. 

5. I rarely wake up feeling rested.  
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6. I am not particularly optimistic about the future.  

7. I find most things amusing. 

8. I am always committed and involved. 

9. Life is good. 

10. I do not think that the world is a good place.  

11. I laugh a lot. 

12. I am well satisfied about everything in my life. 

13. I don’t think I look attractive.  

14. There is a gap between what I would like to do and what I have done.  

15. I am very happy. 

16. I find beauty in some things. 

17. I always have a cheerful effect on others. 

18. I can fit in (find time for) everything I want to. 

19. I feel that I am not especially in control of my life.  

20. I feel able to take anything on. 

21. I feel fully mentally alert. 

22. I often experience joy and elation. 

23. I don’t find it easy to make decisions.  

24. I don’t have a particular sense of meaning and purpose in my life.  

25. I feel I have a great deal of energy. 

26. I usually have a good influence on events. 

27. I don’t have fun with other people.  

28. I don’t feel particularly healthy.  

29. I don’t have particularly happy memories of the past.  
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APPENDIX C 

2. Richmond Humor Assessment Inventory (RHAI) 

Questionnaire: 

1. I regularly communicate with others by joking with them. 

2. People usually laugh when I make a humorous remark. 

3. I am not funny or humorous. 

4. I can be amusing or humorous without having to tell a joke. 

5. Being humorous is a natural communication orientation for me. 

6. I cannot relate an amusing idea well. 

7. My friends would say that I am a humorous or funny person. 

8. People don’t seem to pay close attention when I am being funny. 

9. Even funny ideas and stories seem dull when I tell them. 

10. I can easily relate funny or humorous ideas to the class. 

11. I would say that I am not a humorous person. 

12. I cannot be funny‚ even when asked to do so. 

13. I relate amusing stories‚ jokes‚ and funny things very well to others. 

14. Of all the people I know‚ I am one of the “least” amusing or funny persons. 

15. I use humor to communicate in a variety of situations. 

16. On a regular basis, I do not communicate with others by being humorous or entertaining. 
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ABSTRACT 

The study examines the relationship between Time Perspective and Coping Strategies in times 

of stressful events or experiences in life. The interrelationship between different types of 

coping strategies (problem focused, emotion focused and avoidant coping) and the orientation 

of time perspective are considered. P.G. Zimbardo’s questionnaire (ZTPI) and Brief COPE 

scale, are used in our research. The sample consisted of 300 participants of age groups 18-35 

and 36-55. The research shows that future orientation is highly correlated with problem focused 

coping strategy, while past negative orientation is highly correlated to avoidant coping strategy 

and present hedonistic resulted in high correlation with emotion focused coping strategy. Thus, 

time perspective was found to account for a significant variance in coping strategies. However, 

age was not found to be significantly associated with time perspective. These findings can be 

expanded to clinical and non-clinical applications. 
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INTRODUCTION 

Time is one of the most important yet injudiciously used resource of the human mental 

organization. Nevertheless, unique among all animals is the fact that humans have capacity to 

engage in mental time travel, to travel backward and forward in time mentally which is 

important for learning, planning and affecting a wide repertoire of human behaviours. Time 

perspective reflects individual tendencies or biases to focus on a particular time horizon, that 

is, past, present or future. Since people vary in how much weight they assign to various epoch 

(past, present, future), one’s time perspective can be adaptive or problematic and contribute to 

well -being depending on one’s life circumstances.  

 

1.1 BACKGROUND OF THE TOPIC:  

The concept of time perspective emerged in psychology as a way to understand how individuals 

cognitively engage with time. Although introduced to the field by James (1890), Lewin (19430 

and Murray (1938), the basic elements – the perception and experience of past, present and 

future- originally appeared in early works in philosophy (e.g., Aristotle, Heidegger, Husserf 

and Kant) and subsequently in physics (e.g., Einstein, Newton). At the heart of these 

conceptualizations were the desire to understand how individuals subjectively experience and 

perceive time (eg., Ornstein 1969). These time perceptions were then applied in psychology to 

how individuals mentally time travel from the present moment to retrospective past or 

anticipated future (Lewin, 1943). The most influential work under this scholarly umbrella is 

the Zimbardo Time Perspective Inventory (ZTPI; Zimbardo & Boyd, 1999) 

A person’s time perspective can be considered as an indication of their ability to handle difficult 

situations and choose strategies for coping with them. In foreign psychology a number of 

researchers have studied the connection between choice of coping strategies and personality 

characteristics—in particular, time perspective. Among them are Epel, Bandura, and Zimbardo 

(1999), Folkman and Lazarus (1998), Wills, Sandy, and Yaeger (2001), Worrell and Mello, 

(2007). 

 

1.2 STATEMENT OF THE PROBLEM: 
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The study aims to find the relationship between time perspective and various coping strategies 

among different age groups. 

1.3 NEED AND SIGNIFICANCE: 

The topic of this study is the effect of time perspective on the adoption of coping strategies. 

The study aims to understand the relationship between time perspective and coping strategies 

and identify whether age affects time perspective and coping strategies. A body of empirical 

data based on the ZTPI confirms that time perspective dimensions predict numerous 

fundamental life outcomes, including health, happiness, financial, pro-environmental 

behaviours, well -being and many more. Phil Zimbardo and his attempts into exploring his 

Time perspective theory has led him to apply this concept to resolve various fundamental social 

problems including homelessness (Epel et al. 1999), substance abuse (Keough et al. 1999) and 

risky driving (Zimbardo et al. 1997). Zhang et al. (2013) shown that correlations between 

Balanced Time Perspective and well-being may reach the correlational level of .60, and time 

perspective dimensions are better predictors of well-being than are any of the famous Big Five 

personality traits (Zhang and Howell 2011). Probably the most famous application of his theory 

came as a result his cooperation with Hawaiian therapists, Richard and Rosemary Sword. Their 

innovative Time Perspective Therapy provided a novel approach for PTSD, revealing high 

effectiveness in a surprisingly short time (Zimbardo et al. 2012). 

 

1.4 SCOPE OF THE STUDY 

People often lose track of this precious asset or get biased in a particular time zone. 

Overreliance on particular temporal frames is determined by many learned factors, with 

cultural, educational, religious, social class, and family modelling among the most prominent. 

Because the operation of Time Perspective is so pervasive in people’s lives and is multiply 

determined, people are rarely aware of its subtle operation, influence, or biasing powers. Stress 

and trauma are omnipresent, not a single day goes by without hearing any atrocity happening 

in this world.  As we face these experiences, how we perceive the passage of time and relate to 

people in our social networks will likely have a profound impact on our ability to cope. Yet we 

do not often recognize the subtle shifts in our TP that may affect, or result from, our social 

encounters. Despite the importance that time perspective can have in choosing coping strategies 

in conflict situations, the topic has not been thoroughly researched.  
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Although Time Perspective (TP) and social relationships help shape our identities and guide 

our ability to make sense of the world around us, very little has been done to explore how they 

may jointly affect psychological functioning following exposure to traumatic life events. Given 

that trauma can distort our sense of time and elicit social responses that play a critical role in 

adaptation, these co-occurring responses make coping with trauma an ideal paradigm in which 

to study the TP-social relations connection. 

 

1.5 OBJECTIVES: 

• To study the relationship between time perspective and coping strategies. 

• To understand whether time perspective predicts coping strategies among adults. 

• To understand the differences in time perspective as perceived by young adults and 

middle aged adults. 

 

1.6 LIMITATIONS OF THE STUDY: 

The age group categories obtained for the study were disproportionate with young adults being 

more than middle aged. Due to the study being conducted online via Google forms, some 

middle-aged people had a bit difficulty completing the forms especially since they were quite 

unfamiliar with the terms and rating measurements used. Female respondents also significantly 

dominated the sample. Also, since this study was conducted during the pandemic period, it 

might have influenced the orientation of specific time perspectives among the young adults and 

the middle adults. For instance, in this study, the middle adults were found to be more oriented 

towards present hedonism than that of the young adults, which was not seen in previous 

researches. A reason for this can be that due to the COVID pandemic, people had to deal with 

their situations in a different way, especially when it comes to the middle adults who were not 

so exposed to technology in the pre-covid era and had to face many difficult situations like 

unemployment, medical issues and other difficulties, thus challenging their thoughts, 

influencing their actions and possibly impacting their viewpoints about the present, and making 

them to save resources for their children and their own future. Hence, the pandemic may act as 

an external influence when it comes to the orientation of a particular time perspective among 

the young adults and middle adults. Furthermore, since a cross-sectional design is used, it can 

limit the ability to understand changes in time perspective dimensions across developmental 

periods.  
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LITERATURE REVIEW 

Time Perspective 

Dan Florin STANESCU and Madalina Elena IORGA conducted a study (2015) which sought 

to investigate the possible associations between different time perspectives, self-regulation and 

achievement motivation. the sample included 67 individuals (8 males and 59 females). It was 

found that there were positive associations between future time perspective and self-regulation, 

and negative associations between present fatalistic perspective and self-regulation, 

respectively past negative perspective and self-regulation. Likewise, achievement motivation 

was found to be positively related to future time perspective, and negatively related to past 

negative and present fatalistic. 

Julie Papastamatelou, Alexander Unger, Orestis Giotakos and Fotini Athanasiadou conducted 

a study [2015] to explore the relationship between anxiety/ perceived stress and time 

perspectives. Study 1 tested the relationship between the dimensions of the Zimbardo Time 

Perspective Inventory (ZTPI) and anxiety. The sample included 204 male participants who 

were differentiated into two groups, one with a diagnosed generalised anxiety disorder and 

another without a disorder.  Study 2 examined the relationship between time perspectives and 

perceived stress in a sample of students. The sample consisted of 71 Greek students [ 18 males 

and 53 females] of similar age which ranged from 18 to 34 years. Both studies considered the 

Deviation of the Balanced Time Perspective (DBTP). In Study 1 a negative correlation between 

Future orientation and anxiety was found. The DBTP was higher in persons with anxiety. In 

Study 2 the Past Negative and Present Fatalistic orientations correlated with high-perceived 

stress. Furthermore, high-perceived stress was associated with a higher DBTP. It was found 

that DBTP, Past Negative and Present Fatalistic perspectives were important factors of 

influence. 

Maciej Stolarski, Jonte Vowinckel, Konrad S. Jankowski, Marcin Zayenkowski conducted a 

study (2016). They argued that balanced time perspective may be considered one of the 

potential links between mindfulness and life satisfaction. In study 1, participants were 219 

undergraduate students (160 female) aged 18–40 years from two universities located in 

Warsaw.  In study 2, participants were 191 subjects (138 female), aged 18–56 years invited via 

social media (mainly Facebook) and university website. In study 3, 124 participants (67 

female), aged 19–43 years tested online were recruited among psychology students and via 

social networks. Results showed that balanced time perspective might mediate the relationship 
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between mindfulness and life satisfaction. This effect was replicable across all three samples 

and for each of the mindfulness measures.  

Akansha Dwivedi and Renu Rastogi conducted a study (2017) which explores the relationship 

between the concept of hope, future time perspective, and satisfaction with life scale (SWLS) 

of emerging adults. Data were collected from 140 (57.14 percent boys and 42.86 percent girls) 

undergraduate students of Technological Institutes of India. It was found that hope emerges as 

significant predictor of life satisfaction. The two individual factors [future time perspective and 

hope] were associated with one’s future perspective directly and the authors assumed that they 

might be potential factors to influence life satisfaction.  

Elisabeth Astrom, Michael Ronnlund, Rolf Adolfsson and Maria Grazia Carelli conducted a 

study to examine the extent to which time perspective accounts for variations in self-reported 

depressive symptoms among older adults. The study was published in 2018. The sample 

included 402 participants (60-90 years). The results showed that the six S-ZTPI dimensions 

accounted for 24.5% of the variance in CES-D scores beyond age and gender. Half of the 

variance remained when the TCI factors and NLEs were controlled for. It was found that Past 

Negative, Future Negative, and Past Positive (inverse association) were the significant unique 

predictors. Significant age interactions were observed for two S-ZTPI dimensions, with a 

diminished association to depressive symptoms for Future Negative and a magnified 

association for Present Fatalistic with higher age. It was concluded that there was a substantial 

relation between facets of time perspective and depressive symptoms in old age. The results 

also indicated an age-related shift in the relative importance from concerns about of the future 

(Future Negative) to the present (Present Fatalistic) with increased age. 

Maryam Shafikhani, Fatemeh Bagherian and Omid Shokri conducted a study (2018) to 

investigate the mediating role of time perspective in the relationship between self-efficacy and 

the tendency toward substance abuse in adolescent girls. The sample included a total 405 

adolescent high school girls in Tehran with mean age 16. The results indicated that a low level 

of self-efficacy, high levels of past negative perspective, present hedonistic, and present 

fatalistic perspectives, low levels of past positive perspective, and futurism predicted an 

increase in the tendency toward substance abuse among adolescents. On the other hand, it was 

found that the time perspective mediated the relationship between the tendency toward 

substance abuse and self-efficacy.  
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Maria Jose Diaz-Aguado, Javier Martin-Babarro and Laia Falcon conducted a study (2018) 

that evaluated the role of three variables relative to school context on Problematic Internet Use 

(PIU) and on the relationship between PIU and Maladaptive Future Time Perspective (MFTP). 

The study was carried out with 1288 adolescents, aged 12 to 16 years old, enrolled at 31 

secondary schools in Madrid, Spain. It was found that MFTP and hostile treatment by teachers 

were associated with an increase in PIU, whereas school appreciation was associated with a 

decrease in PIU. It was also found that hostile treatment by teachers had a moderate effect on 

the MFTP-PIU relationship. From the study, it was concluded that in order to prevent PIU it is 

important to foster confidence in adolescents in their own potential to build the future from the 

present through positive interaction with teachers, stimulating an appreciation of school within 

these digital natives’ peer group culture. 

Andrew Denovan, Neil Dagnall, Ann Macaskill and Kostas Papage orgiou conducted a study 

on time perspective, positive emotions and engagement. The study was published in 2019. The 

objective of the study was to examine changes within study variables over time. The 

participants included 217 UK undergraduates sampled at the beginning of the academic year, 

and the start of the second term. It was found that levels of positive emotion and engagement 

decreased, whereas future time perspective increased. At both time points, future time 

perspective predicted higher engagement, and engagement predicted greater positive emotion. 

It was also found that Time 1 positive emotion led to increased Time 2 future time perspective, 

engagement and positive emotion. This outcome was congruent with the ‘build’ hypothesis of 

broaden and build theory, suggesting that positive emotions enable the development of 

psychological resources. The results showed that interventions designed to enhance future time 

perspective and positive emotion can facilitate student engagement and retention. 

Lucia Kvaskova and Carlos A.Almenara conducted a longitudinal study (2019) that examined 

the relationship between Zimbardo time perspectives (TPs) and career decision-making self-

efficacy (CDMSE). In total, 1,753 young adults participated in the longitudinal study. The 

results showed that future orientation and present hedonistic TPs were positively related to 

CDMSE, whereas present-fatalistic and past-negative TPs were negatively related to CDMSE. 

The findings also indicated that besides the beneficial effect of widely studied future TP, the 

negative role of past-negative and present-fatalistic TPs should be considered in connection 

with the career development of emerging adults. 
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Harriet M. Baird, Thomas L.Webb, Jilly Martin and Fuschia M. Sirois conducted a study 

[2019] to study the relationship between time perspective and self- monitoring of blood glucose 

among people with Type 1 diabetes. The study aimed at exploring whether individual 

differences in time perspective are associated with the frequency with which people with type 

1 diabetes monitor their blood glucose and thus, maintain glycaemic control. The sample 

included 183 participants. Hierarchical regression analyses and tests of indirect effects (N 

=129) indicated that having a more balanced time perspective was associated with more 

frequent monitoring of blood glucose, and as a result, better glycaemic control. Further 

analyses (N =158) also indicated that there was an indirect relationship between balanced time 

perspective and monitoring of blood glucose via the feelings that participants associated with 

monitoring and their subsequent attitudes toward monitoring. The findings were found to point 

to the importance and relevance of time perspective for understanding health related behaviour 

and would help to inform interventions designed to promote self-monitoring of blood glucose 

in people with type 1 diabetes. 

Michael Ronnlund, Elisabeth Astrom, Wendela Westlin, Lisa Floden, Alexander Unger, Julie 

Papastamatelou and Maria Grazia Carelli conducted a study which was published in 2021. The 

major aim of the study was to examine the relationship between time perspective and sleep 

quality. A second aim was to test a model by which the expected negative relationship between 

deviation from a balanced time perspective (DBTP), a measure taking temporal biases across 

all three time frames into account, and life satisfaction was mediated by poor sleep quality. The 

sample included 386 young adults mainly university students ranging from 18 to 40 years. 

Bivariate analyses revealed that the Zimbardo Time Perspective Inventory (S-ZTPI) subscales 

Past Negative, Future Negative and Present Fatalistic were associated with poorer sleep quality 

(higher PSQI scores), with significant associations in the opposite direction for Past Positive 

and Future Positive. It was found that DBTP was the strongest predictor of (poorer) sleep 

quality, suggesting that time perspective biases have an additive effect on sleep quality. 

Regression analyses with Pittsburg Sleep Quality Index [PSQI] as the dependent variable and 

all six ZTPI subscales as the predictors indicated that time perspective accounted for about 

20% of the variance in sleep quality (17% beyond chronotype), with Past Negative, Past 

Positive, and Future Negative as the unique predictors. Results also showed that there was a 

strong relationship between DBTP and life satisfaction. The results were consistent with the 

hypothesis that the association of DBTP and life satisfaction is mediated, in part, by sleep 
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quality. The results proved that there was a substantial link between time perspective sleep-

related problems, factors that may have a negative impact on life satisfaction.  

Julie V. Chandler and Zena R.Mello conducted a study (2021) and examined negative life 

events and time perspective in adolescents. Participants included 790 adolescents and data were 

self-reported. The results indicated that adolescents who experienced the highest number of 

negative life events were oriented toward the past, whereas adolescents who experienced the 

fewest negative life events were oriented toward the three time periods equally. The results 

also showed that negative life events were positively associated with negative feelings and 

inversely associated with positive feelings about time. 

 

Coping Strategies  

When faced with any interpersonal conflicts or threatening situations, people adopt various 

distinct forms of coping strategies, which results in positive or negative outcomes. Tuncay, T., 

et al., (2008) examined the relationship among the levels of anxiety, coping strategies and 

characteristics of type I and type II diabetic adult patients. The findings showed that both type 

I and type II patients used similar problem-focused and emotion-focused coping strategies, but 

type II diabetes patients scored higher in problem-focused coping strategies than type I diabetes 

patients. Acceptance, religion, planning, positive reframing, instrumental support, emotional 

support, self-distraction and venting were the most frequently used coping strategies. Type I 

diabetic patients used more of humour, venting and self-blame coping strategies. Self-blame 

coping strategy was found to promote instrumental and emotional support among the patients.   

A study examined academic anxiety, stress and coping strategies of high school students at 11th 

and 12th grade (Shahmohammadi, N., 2011). Academic matters like worrying about not getting 

admission for future studies, dealing with examinations, overload of content to be learnt, 

difficulty in understanding a subject, and hectic school schedules were the top stressors. Gender 

differences showed that males were likely to indulge in alcohol or drugs as an escape, whereas 

females engaged in praying and hoping for the situation to get better. Females had lower stress 

levels than males, but were emotionally upset when confronted with a problem compared to 

males who tried solving it. The top five coping strategies adopted were religion, active coping, 

positive reinterpretation, planning, and use of instrumental support, all marked as being 

positive and adaptive in nature.  
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Hasking, P. et al. (2011), attempted in explaining alcohol use and alcohol abuse using a model 

of alcohol usage and how coping strategies are associated with alcohol expectancies which are 

related to drinking motives. Alcohol expectancies of increased confidence and reduced tension, 

related to drinking motives, were found to play a significant mediator, promoting the 

relationship between avoidant coping and drinking behaviour. The study also suggested that 

negative expectancies were directly related to drinking behaviour, thus concluding that 

drinking motives were positively related to drinking behaviour. A cross-sectional study on 

women with fertility problems undergoing IVF was conducted to examine the association 

between perception of infertility controllability, coping strategies and psychological distress 

(Gourounti, K., et al., 2012). The results showed that low perception of infertility controllability 

was positively related to avoidance coping strategy while problem-focused coping was 

positively associated with high perception of infertility controllability. When demographic 

factors were in control, both low perception of personal control and avoidance coping were 

positively linked to fertility-related stress and state anxiety. Problem-focused coping, fertility-

related stress and depressive type of symptoms were all negatively linked.  

Chen et al. (2012) examined the mental health of unemployed migrant workers and its relation 

to duration of unemployment and coping strategy during the 2008 economic crisis in Eastern 

China. Among 210 unemployed migrant workers, the long-term unemployed migrant workers 

had more psychiatric symptoms and used immature coping strategies, than the short-term 

unemployed and employed workers who used mixed and mature coping strategies. Problem-

solving, self-blaming, and the duration of unemployment significantly predicted poor mental 

health problems in unemployed migrant workers.  

Kumar, S. & Bhukar, J. P. (2013), looked into the stress levels and coping strategies of college 

students from Physical Education and Engineering professions. The stress levels were higher 

among girls than in boys, while coping strategies were higher in boys than in girls of both 

respective professions. The results showed that Physical Education students had better coping 

strategies than Engineering students. A study investigated child and adolescent psychosocial 

and psychopathological risk factors as predictors of adult criminal outcomes (Aebi, M. et al., 

2014). Using logistic regressions, the rate of young adult conviction was found to be 10.1%, 

wherein males were five times more likely to be convicted of an adult crime than females. Risk 

factors like externalizing psychopathology, problematic drinking behaviour, and low SES act 

as childhood and adolescent predictors of young adult crimes. Avoidant coping (cognitive and 

emotional avoidance) exerts long-term effects on criminal behaviour, in absence of 
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externalizing problems and substance use. Inadequate problem-solving skills was also found 

to be the reason why the participants preferred avoidant coping strategies, making them 

vulnerable to psychopathology, thus affecting their mental health.  

Sometimes, unforeseeable events like natural disasters not just potentially destroy our houses, 

but may also seriously impact our mental health. A cross-sectional study investigated the 

prevalence of post-traumatic stress disorder (PTSD) in people recovering from the L’Aquila 

(Italy) earthquake in April 2009 (Cofini, V., et al., 2015). People with PTSD symptoms were 

noted to be high in the domains of denial, venting, behavioural disengagement and self-blame, 

whereas people without PTSD were associated with adaptive coping strategies.  

In the area of occupational functioning, a research study investigated the stressors perceived 

by police officers in northern Italy and the coping strategies adopted by them (Acquadro Maran 

D., et al., 2015). About 617 police officers in two sectors, the operational service (OS- frontline 

police officers) and the interior department (ID- personnel management), actively participated. 

Results revealed an overall good usage of positive coping strategies. In the OS, female officers 

were more vulnerable to organizational and operational stressors than male officers while in 

the ID, men were more vulnerable to organizational stressors. Across the gender, roles and 

sectors, active coping, planning and acceptance strategies were the most used coping strategies. 

Multiple linear regression analysis showed that perceived distress was correlated with self-

distraction, negation and self-blame, and negatively associated with humour and planning 

coping strategies. Rahim, N. B., (2019) tested a model which combined work-family conflict, 

coping strategies and flourishing. Through correlation and path analysis, work-family conflicts 

and its significant relationship with flourishing was found to be mediated by problem-focused 

coping. Hence, the study puts about some suggestions for the organisations to provide 

emotional support and managerial understanding to their employees in order to reduce stress 

and help them to reduce work-family conflict.  

Yeung, D. Y., et al. (2021) looked into the longitudinal effects of subjective successful aging 

of emotional and coping responses of the middle aged and older adults towards COVID-19 

pandemic and the role of perceived time limitation in it. Participants with the perception of 

successful aging process reported more positive emotions and lesser negative emotions than 

those with lower level of successful aging. Perceived time limitation partially played a role on 

the effects of subjective successful aging on emotional and coping responses. There was a 

positive effect of subjective successful aging on affective well-being and an indirect negative 
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effect of subjective successful aging on using emotion-focused coping due to perceived time 

limitation. 

Time perspective is a person’s view of the future or the past in the present. Elissa S. et al. 

(2006) explored whether self-efficacy and time perspective of homeless adults living in a 

shelter affected their coping strategies related to obtaining housing and employment. Results 

showed that participants high on time perspective future orientation had shorter durations of 

homelessness and more likely to enrol in schools on the other hand those oriented to present 

orientation had more avoidant coping strategies and predicted temporary housing (sort term 

solutions to unstable situations such as homelessness). Also, participants with self-efficacy 

searched more for housing and employment and stayed for shorter duration at the shelter 

whereas participants with short efficacy were more to request for an extension of stay at shelter.   

Alla K and Milana R (2013) investigated the role of time perspective in a person’s choice of 

coping strategies (cognitive, emotional and behavioural) in interpersonal conflicts. The sample 

consisted of 156 women and 139 men with an average age of 32 years. The study found that 

time perspective oriented to the future leads to a choice of cognitive and behavioural coping 

strategies, orientation towards past negative leads to choice of least adaptive coping which are 

mainly emotional. Past positive orientation was connected with adaptive behavioural and 

emotional coping, orientation to fatalistic present provoked non-adaptive behavioural coping 

(such as retreat and avoidance) and orientation to hedonistic present was connected with 

emotional coping strategies (adaptive and non-adaptive coping). 

Anna et al. (2016) examined adolescent’s choice of coping strategies in relation to attachment 

to parents and time perspective. The results revealed that most of the relationship between 

adolescents’ attachment to parents and coping is mediated by individual differences in time 

perspective. Correlational analyses showed that attachment to parents was associated with a 

more favourable view of past (high past positive), less fatalistic view of present, and more 

favourable view of future (higher future positive). Time perspective of present hedonistic and 

positive or negative future predicted adaptive or maladaptive coping over and beyond 

attachment. 

Time perspective is a basic dimension of psychological time. Sobol‐Kwapinska, M. et al (2016) 

aimed to predict acute postsurgical pain and coping with pain following surgery based on 

preoperative time perspective. A hierarchical regression analysis was done which suggested 

that a preoperative past negative time perspective can be a predictor of postoperative pain level 
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and catastrophizing after surgery. This research indicated that a preoperative past negative time 

perspective is a significant predictor of acute postsurgical pain intensity and the strongest 

predictor of pain catastrophizing.  

Zambianchi M. (2017) evaluated the relationships between time perspective and personal skills 

which includes: coping styles, perceived efficacy on affect regulation, and creative problem 

solving in adolescents and young people. Results highlight that future time perspective 

increases in value from adolescence to youth, while present time perspective decreases. The 

correlational matrix emphasized future time perspective is correlated with creative problem 

solving and problem solving coping style in both adolescents and young people while present 

time perspective was positively correlated with expression of positive emotions in both age 

groups. Future time perspective was found to be negatively correlated with avoidant coping 

style in emerging adults and present time perspective was positively correlated with avoidant 

coping style in both samples. The study thus confirms the significant role of time perspective 

for positive development of adolescents and young people.  

Akansha and Renu (2017) analysed how time perspective (TP) (future and present) and 

proactive coping (preventive and proactive) strategies influence the life satisfaction of 

emerging adults. The data was collected from 90 undergraduate first-year students who just 

entered to the stage of early adulthood. The three questionnaires used were Zimbardo Time 

Inventory, proactive coping inventory and Satisfaction with Life Scale [SWLS]. The results 

showed that proactive coping emerging as a single significant predictor of life satisfaction of 

emerging adults.  

Iwona (2021) studied and explored which time perspective and impulsivity dimensions might 

predict coping styles that are problem oriented, active emotion oriented or avoidant. There were 

303 female and 94 male participants (aged 18-35). It was found that problem orientated coping 

was positively correlated with future and past positive time perspective. Active emotion-

oriented coping was positively associated with past positive and present hedonistic time 

perspective as well as sensation seeking and positive urgency. Finally avoidant coping was 

found to be positively associated with past negative and present hedonistic time perspective. 

Correlations disclosed time perspective accounted for more variance in problem oriented and 

emotion-oriented coping than impulsivity dimensions. Both time perspective and impulsivity 

dimensions accounted for similar variance in avoidant coping 
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THEORETICAL FRAMEWORK 

Time is one of the important but extremely little used resources of a person’s mental 

organization and self-realization in society. As a consequence, in intricate social conflicts or 

difficult life situations, the loss of time perspective means the loss of one’s life purposes, and 

is one of the symptoms of an approaching life crisis. In human formation and development, 

time determinants become an integral element of personality structure, consciousness, and the 

“developing-person” criterion (Zinchenko & Morgunov, 1994). Therefore, a person’s time 

perspective can be considered as an indication of an ability to handle difficult situations and to 

choose strategies for coping with them. Zimbardo and Boyd (1999: 1271) consider time 

perspective to be ‘the often unconscious process whereby the continual flows of personal and 

social experiences are assigned to temporal categories, or time frames, that help to give order, 

coherence, and meaning to those events’ 

 

The Time Perspective Theory 

Time perspective theory is the idea that our perceptions of time influence our emotions, 

perceptions, and actions. The time perspective theory postulates that, to some extent 

unconsciously, a person divides personal experience into the past, the present, and the future. 

An important consequence of this process is the fact that a particular person’s judgments, 

decisions, and activities are influenced by the dimension of time this person prefers (Zimbardo 

& Boyd, 1999, 2008). Most time perspective models break down time perspectives into 

chronological categories such as past, present and future. 

Zimbardo's approach further breaks these time perspectives down into five perspectives: 

1. Past which contains two types – Past-Positive and Past-Negative. 

2. Present perspective which includes Present-Hedonistic and Present-Fatalistic 

3. Future 

 

a) Past-Negative (PN) - Relates to a generally negative, aversive view of the past, which 

may emerge as a result of actual experience of unpleasant or traumatic events, of a 

negative reconstruction of benign events, or of a mixture of both. 

 

b) Past Positive (PP) - Reflects a warm, sentimental attitude toward the past. 
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c) Present-Hedonistic (PH) - Relates to a hedonistic, risk-taking and pleasure-oriented 

attitude towards life, with high impulsivity and little concern for future consequences 

of one’s actions. 

 

d) Present-Fatalistic (PF) - Reveals a belief that the future is predestined and 

uninfluenced by individual action, whereas the present must be borne with resignation 

because humans are at the whimsical mercy of “fate”. 

 

e) Future (F) Relates to a general future orientation, with behaviour dominated by striving 

for future goals and rewards. 

 

In addition, Zimbardo proposes a separate Transcendental time perspective which relates to 

looking beyond one's individual lifetime. 

Transcendental - Extends from the point of imagined death of the physical body to infinity; 

from this perspective behaviours often seen as irrational, such as suicide, extreme heroism, and 

excessive tithing, are transformed into rational behaviours expected to lead to fulfilment of 

transcendental-future goals. 

 

Carelli et al. (2011) argued for a 6-factor model which splits Future into: 

1. Future-Positive 

2. Future-Negative 

 

Coping strategies  

Coping strategy is an action, a series of actions, or a thought process used in meeting a stressful 

or unpleasant situation or in modifying one’s reaction to such a situation. Coping strategies 

typically involve a conscious and direct approach to problems, in contrast to defense 

mechanisms. Lazarus and Folkman (1984) defined coping as an "ongoing cognitive and 

behavioural efforts to manage specific (external and/or internal) demands that are appraised as 

taxing or exceeding the resources of the individual.” 

 

 

General Adaptation Syndrome 

Hans Selye defined stress as `a state manifested by a syndrome which consists of all the non-

specifically induced changes in a biologic system.' This stereotypical response pattern was 



19 
 

called the `General Adaptation Syndrome' (GAS). General adaptation syndrome (GAS) is a 

description of the process of how your body responds to stress. GAS occurs in three stages, 

and each stage is characterized by a unique set of physiological changes that your body 

undergoes.  

 

a) Alarm reaction: The alarm reaction comprises an initial shock phase and a subsequent 

countershock phase. The shock phase exhibits autonomic excitability, an increased 

adrenaline discharge, and gastro-intestinal ulcerations. The countershock phase marks 

the initial operation of defensive processes and is characterized by increased 

adrenocortical activity. 

 

b) Resistance: If noxious stimulation continues, the organism enters the stage of 

resistance. In this stage, the symptoms of the alarm reaction disappear, which 

seemingly indicates the organism's adaptation to the stressor. However, while resistance 

to the noxious stimulation increases, resistance to other kinds of stressors decreases at 

the same time. 

 

c) Exhaustion: If the aversive stimulation persists, resistance gives way to the stage of 

exhaustion. The organism's capability of adapting to the stressor is exhausted, the 

symptoms of stage A reappear, but resistance is no longer possible. Irreversible tissue 

damages appear, and, if the stimulation persists, the organism dies. 

 

 

Transactional model of stress and coping 

Lazarus and Folkman's transactional model (1984) purports that there is interaction between 

the individual and the stressful situation, which is particularly obvious in the individual's 

assessment of the problem being faced. Lazarus and Folkman (1984) define stress as a specific 

relationship between the individual and his environment, which is expressed through his 

evaluation that the situation he is faced with significantly burdens or even exceeds his mental 

resources thus endangering his mental balance. 

According to the interactive model, the individual goes through two different processes which 

leads to important outcomes of the problem. The first is cognitive assessment (appraisal) - the 
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extent and the way the situation relates to the individual. The second refers to how the problem 

is dealt with (coping). Dealing with a problem is defined as the attempt to find a solution, 

tolerate and/or reduce the external and internal pressures caused by the situation.  

The transactional model of stress and coping argues that our experience of stress is ultimately 

a system of appraisal, response and adaptation. The transactional model of stress and coping 

proposes that stress is experienced as an appraisal (an evaluation) of the situation we find 

ourselves in. Specifically, the transactional model suggests we go through two stages of 

appraisal before feeling and responding to stress.  

In our primary appraisal, we evaluate the situation to decide if it is relevant to ourselves. If the 

situation doesn’t harm us, we don’t worry about it (irrelevant). If it is relevant, we decide if it 

is positive or dangerous. If we feel it is dangerous, we make a secondary appraisal where we 

decide if we have the ability to cope with the situation – usually by examining the balance of 

situational demands (such as risk, uncertainty, difficulty etc) and our perceived resources 

(including things such as social support, expertise etc, see more here). If we feel demands 

outweigh resources, we experience negative stress (also described threat, which you can read 

more about in our post on feeling overwhelmed). At this point, we also start to engage in coping 

strategies. 

Coping strategies include problem focused and emotion focused coping styles. Problem 

focused approaches involve attempting to deal with the situation itself, trying to change it into 

something more palatable – such difficult active coping results in a real change in circumstance. 

In contrast, an emotion focussed approach involves changing our relationship with the situation 

in a way which reduces the stress it causes. This can involve denial, avoidance or cognitively 

re-framing the meaning of the event. Coping strategies can be classed as adaptive if they help 

us manage our stress responses in the long term. In contrast, maladaptive coping behaviours 

reduce our experience of stress (the arousal, or the symptoms) in the short term, but don’t 

actually exacerbate the problem in the longer term.  

As we try and cope (be it adaptively or non-adaptively) we make re-appraisals, once 

again going through the primary and secondary appraisal process. In this way, the system is 

transactional – our appraisals drive our response, our response change something (the situation 

or ourselves), and this change itself affects our appraisals. The result of these reappraisals may 

be to stop being stressed, or to change our coping style. 
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The functioning of the stress-coping process 

1) "it reduces the harmful environmental conditions and improves the individual's perspectives 

for "recovery:  

2) it steels the individual and enables him/her to endure or adapt to negative circumstances and 

situations  

3) it helps maintain a positive self-image and emotional stability  

4) makes the individual able to maintain satisfactory relationships with other individuals". 

 

Theories of Coping 

Coping theories can be classified into two independent parameters:  

a) Focus-oriented theories (trait and state)  

b) Approach-oriented theories (micro-analytic and macro-analytic). 

The focus-oriented state and trait theories of coping recognize a person’s internal resources and 

mental capacities for evaluating how well he can adapt to a situation. On the other hand, the 

approach-oriented micro and macro analytic coping theories revolve around how concrete or 

abstract the coping mechanisms are (Carver, Scheier, & Weintraub, 1989).  

The trait-oriented (or dispositional) strategy aims at early identification of individuals whose 

coping resources and tendencies are inadequate for the demands of a specific stressful 

encounter, which will enable in establishing a selection or placement procedure or a successful 

primary prevention program.  

The state-oriented strategy, which centres around actual coping, investigates the relationships 

between coping strategies employed by an individual and outcome variable such as self-

reported coping efficiency, emotional reactions accompanying and following certain coping 

efforts, or variables of adaptational outcome (e.g., health status or test performance). This 

research strategy intends to lay the foundation for a general modificatory program to improve 

coping efficacy.  

Microanalytic approaches focus on a large number of specific coping strategies, whereas 

macroanalytic analysis operates at a higher level of abstraction, thus concentrating on more 

fundamental constructs. Sigmund Freud's (1926) `classic' defense mechanisms conception is 

an example of a state-oriented, macroanalytic approach. Although Freud distinguished many 

defense mechanisms, he related these mechanisms to two basic forms: repression and 
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intellectualization. The distinction of the two basic functions of emotion-focused and problem- 

focused coping proposed by Lazarus and Folkman (1984) represents another macroanalytic 

state approach. However, the Lazarus group extended this macroanalytic approach to a 

microanalytic strategy. Unlike the macroanalytic, trait- oriented approach that generated a 

multitude of theoretical conceptions, the microanalytic, trait-oriented strategy is mostly 

concerned with constructing multidimensional inventories, almost all of which lack a solid 

theoretical foundation. 

 

Macro-analytic trait-oriented coping theories 

1. Repression-sensitization 

This theory explains that coping occurs along a bipolar dimension with repression at one end 

and sensitization at the other. When confronted with a stressful encounter, persons located at 

one pole of this dimension (repressors) tend to deny or minimize the existence of stress, fail to 

verbalize feelings of distress, and avoid thinking about possible negative consequences of this 

encounter. Persons at the opposite pole (sensitizers) react to stress-related cues by way of 

enhanced information search, rumination, and obsessive worrying.  People who cope by 

repression tend to deny or ignore the presence of a stressor to minimize its effect. Sensitizers, 

on the other hand, tend to react with extreme thoughts, worrying, and obsessive impulses to 

cope with the sudden encounter (Cohen & Lazarus, 1979).  

 

2. Monitoring and Blunting Theory 

Monitoring and Blunting theory explains that one can reduce the impact of a stressful stimulus 

by using his cognitive processes. Miller (1980, 1987) proposed that individuals who encounter 

a stressful situation react with arousal according to the amount of attention they direct to the 

stressor. Conversely, the arousal level can be lowered, if the person succeeds in reducing the 

impact of aversive cues by employing avoidant cognitive strategies such as distraction, denial, 

or reinterpretation. However, these coping strategies, called blunting, should only be adaptive 

if the aversive event is uncontrollable. Examples include impending surgery or an aversive 

medical examination (Miller & Mangan, 1983). Blunting mechanisms such as denial, 

restructuring, and distraction help overlook temporary stressors.   

If control is available, strategies called monitoring, i.e., seeking information about the stressor, 

are the more adaptive forms of coping. Initially these strategies may be associated with 

increased stress reactions, but in the long run, they enable the individual to gain control over 

the stressor, thus reducing the impact of the stressful situation. An example of a more 
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controllable stressor is preparing for an academic exam. Monitoring strategies, including 

information processing and emotional management, are more helpful for dealing with ongoing 

negative stress and anxieties. 

  

 

3. Model of Coping Modes (MCM) 

 

Similar to Miller's monitoring-blunting conception, the model of coping modes (MCM) deals 

with individual differences in attention orientation and emotional- behavioural regulation under 

stressful conditions (Krohne, 1993). This theory is an extension of the monitoring-blunting 

model and has some connections to the repression-sensitization theory. It expands on the 

concept of cognitive avoidance and suggests that we are naturally inclined to avoid a stressful 

situation and perceive it as ambiguous. 

 

It assumes that most stressful, especially anxiety evoking, situations are characterized by two 

central features: the presence of aversive stimulation and a high degree of ambiguity. The 

experiential counterparts of these situational features are emotional arousal (related to aversive 

stimulation) and uncertainty (related to ambiguity). Arousal, in turn, should stimulate the 

tendency to cognitively avoid the further processing of cues related to the aversive encounter, 

whereas uncertainty activates vigilant tendencies. 

 

The four coping modes are as follows: -  

a) Persons who score high on vigilance and low on cognitive avoidance are called 

sensitizers. These persons are primarily concerned with reducing uncertainty by 

directing their attention towards stress- relevant information.  

b) Individuals with the opposite pattern are designated as repressers. These persons 

minimize the experience of arousal by avoiding aversive information.  

c) Nondefensives have low scores on both dimensions. These persons are supposed to 

flexibly adapt to the demands of a stressful encounter. Instead of frequently employing 

vigilant or avoidant coping strategies, they prefer to act instrumentally in most 

situations. 

d) Individuals who exhibit high scores on both dimensions are called high anxious. These 

persons try to reduce both the subjective uncertainty and the emotional arousal induced 

by stressful encounters. Because the two goals are incompatible in most situations, 
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high-anxious persons are assumed to show fluctuating and therefore less-efficient 

coping behaviour.  

  

Macro-analytic state-oriented theories 

The defense mechanisms mentioned by Freud (1926) is one of the earliest macro-analytic state-

oriented methods of coping. Another popular approach in this area is the theory of Richard 

Lazarus and Susan Folkman. 

Lazarus and Folkman’s model stated that successful coping mechanisms depend on the 

emotional functions related to the problem. Lazarus classified eight such functions that most 

of us use for active coping. These include: 

1. Self-Control – where we try to control our emotions in response to stress. 

2. Confrontation – where we face the pressure and retaliate to change the situation and 

bring it back to our favour. 

3. Social support – where we talk to others and look for social connections to help us 

survive a difficult time. 

4. Emotional distancing – where we stay indifferent to what is going on around and 

prevent the distress from controlling our actions. 

5. Escape and avoidance – where we deny the existence of stress as a coping response. 

6. Radical acceptance – where one resorts to unconditional self-acceptance for adapting 

to adversity. 

7. Positive reappraisal – where we seek to find the answer in the struggle and grow from 

it. 

8. Strategic problem-solving – where we implement specific solution-focused strategies 

to get through the tough time and redirect our actions accordingly. 

 

 

Defense Mechanisms  

 

Defense mechanisms are behaviours people use to separate themselves from unpleasant events, 

actions, or thoughts. These psychological strategies may help people put distance between 

themselves and threats or unwanted feelings, such as guilt or shame. It was first proposed by 

Sigmund Freud, this theory has evolved over time and contends that behaviours, like defense 

mechanisms, are not under a person’s conscious control. In fact, most people do them without 

realizing the strategy they’re using. 
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Defense mechanisms are a normal, natural part of psychological development. Identifying 

which type you, your loved ones, even your co-workers use can help you in future 

conversations and encounters. These psychological strategies may help people put distance 

between themselves and threats or unwanted feelings, such as guilt or shame. 

 

Some of the defense mechanisms are as follows: - 

 

1. Denial 

Denial is one of the most common defense mechanisms. It occurs when you refuse to accept 

reality or facts. You block external events or circumstances from your mind so that you don’t 

have to deal with the emotional impact. In other words, you avoid the painful feelings or events. 

This defense mechanism is one of the most widely known, too. The phrase, “They’re in denial” 

is commonly understood to mean a person is avoiding reality despite what may be obvious to 

people around them. 

2. Repression 

Unsavory thoughts, painful memories, or irrational beliefs can upset you. Instead of facing 

them, you may unconsciously choose to hide them in hopes of forgetting about them entirely. 

That does not mean, however, that the memories disappear entirely. They may influence 

behaviours, and they may impact future relationships. You just may not realize the impact this 

defense mechanism is having. 

3. Projection 

Some thoughts or feelings you have about another person may make you uncomfortable. If you 

project those feelings, you’re misattributing them to the other person. For example, you may 

dislike your new co-worker, but instead of accepting that, you choose to tell yourself that they 

dislike you. You see in their actions the things you wish you could do or say. 

4. Displacement 

A person directs his/her strong emotions and frustrations toward a person or object that doesn’t 

feel threatening. This allows you to satisfy an impulse to react, but you don’t risk significant 

consequences. A good example of this defense mechanism is getting angry at your child or 

spouse because you had a bad day at work. Neither of these people is the target of your strong 

emotions, but reacting to them is likely less problematic than reacting to your boss. 

5. Regression 

Some people who feel threatened or anxious may unconsciously “escape” to an earlier stage of 

development. This type of defense mechanism may be most obvious in young children. If they 
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experience trauma or loss, they may suddenly act as if they’re younger again. They may even 

begin wetting the bed or sucking their thumb. Adults can regress, too. Adults who are 

struggling to cope with events or behaviours may return to sleeping with a cherished stuffed 

animal, overeat foods they find comforting, or begin chain smoking or chewing on pencils or 

pens. They may also avoid everyday activities because they feel overwhelming. 

 

Based on the questionnaire used in this study, coping strategies of an individual can be broadly 

classified into three categories:- 

1. Problem-focused coping involves strategies that aims to deal with the cause of the 

problem or the stressful situation. The main problem-focused coping strategies include 

active coping, use of informational support, positive reframing and planning.   A high 

score indicates coping strategies that are aimed at changing the stressful situation. High 

scores are indicative of psychological strength, grit, a practical approach to problem 

solving and is predictive of positive outcomes. 

2. Emotion-focused coping strategies make use of the feelings associated with the conflict. 

This contains strategies such as emotional support, venting, humor, acceptance, 

religion, and self-blame. A high score indicates coping strategies that are aiming to 

regulate emotions associated with the stressful situation. High or low scores are not 

uniformly associated with psychological health or ill health, but can be used to inform 

a wider formulation of the respondent’s coping styles. 

3. Avoidant coping consists of strategies or efforts taken by a person to disengage from 

the stressor, which are self-distraction, denial, substance use and behavioural 

disengagement.  A high score indicate physical or cognitive efforts to disengage from 

the stressor. Low scores are typically indicative of adaptive coping.   
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RESEARCH METHODOLOGIES 

4.1 OBJECTIVES: 

1. To study the relationship between time perspective and coping strategies. 

2. To understand whether time perspective predicts coping strategies among adults. 

3. To understand the differences in time perspectives as perceived by young adults 

and middle aged adults.  

 

4.2 HYPOTHESIS: 

1) There is a significant relationship between time perspective and coping strategies.  

2) Time perspective significantly predicts coping strategies among adults.  

3)  There is a significant difference in the time perspectives among young adults and 

middle adults. 

 

4.3 RESEARCH DESIGN 

Descriptive and correlational research design was used here. Data was collected regarding 

individual’s time perspective orientations and also a measure of their effective and ineffective 

coping with stressful events. Correlational research design was used to study the relationships 

that exist between these variables without manipulating either of the variables.  

 

4.4 SOURCES OF DATA 

Primary data – empirical studies, Google forms 

Secondary data – Journals, articles, books,  

 

4.5 SAMPLE DESIGN:  

The population focused on young adults between the age group, 18 – 35 and middle aged adults 

36 -55.  
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4.6 SAMPLE SIZE:  

The sample included 300 participants including males and females collected from the Indian 

population.  

 

4.7 SAMPLING METHOD:  

Convenience sampling method was used here.  It is a form of non-probability sampling method, 

focuses on collecting primary data from participants who are readily accessible to the 

researchers i.e., researchers can subjectively select people at random who would be happy to 

participate in the research. The sample can be found anywhere - schools, colleges, online 

communities and many more.  

 

4.8 METHOD OF DATA COLLECTION:  

The data was collected online via Google forms which contained the questionnaires that was 

circulated to the target population. The sample consisted of 300 participants between the age 

groups 18-35 and 36-55. 

 

4.9 SCALES USED:  

1. The Zimbardo Time Perspective Inventory- 5 subscales (Short form- Hungarian 

version used in Indian context) 

• Past positive (PP) focuses on the positive view of one's past.  

• Past negative (PN) indicates having a pessimistic attitude towards the past.  

• Present hedonistic (PH) includes the desire for spontaneous pleasure with 

slight regard to risk or concern for future consequences.  

• Present fatalistic (PF) implies a lack of hope for future and the belief that 

uncontrollable forces determine one's fate.  

• Future (F) perspective centres on reward dependence that occurs by 

achieving specific long-term goals.  

 

2. Brief-COPE questionnaire- 3 subscales 
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• Problem-Focused Coping (Items 2, 7, 10, 12, 14, 17, 23, 25) Characterized 

by the facets of active coping, use of informational support, planning, and 

positive reframing.   

• Emotion-Focused Coping (Items 5, 9, 13, 15, 18, 20, 21, 22, 24, 26, 27, 28) 

Characterized by the facets of venting, use of emotional support, humor, 

acceptance, self-blame, and religion.  

• Avoidant Coping (Items 1, 3, 4, 6, 8, 11, 16, 19) Characterized by the facets 

of self-distraction, denial, substance use, and behavioral disengagement 

 

DATA ANALYSIS TECHNIQUES 

In the study, a number of data analysis techniques were used namely Spearman Correlation, 

Linear Regression and Mann Whitney U Test. 
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DATA ANALYSIS 

The data obtained from the study was analyzed using IBM SPSS 28.0.0.0. Initially normality 

test was conducted which indicated that the data has not been sampled from a normal 

distribution which led to the use of non-parametrical test. 

For testing the primary objective of relation between Time Perspective and Coping Strategies, 

correlation method was applied. Correlation is the statistical relationship between two random 

variables or bivariate data. For this data Spearman correlation test is used which measures the 

strength and direction of a monotonic association between two ranked variables. The Spearman 

rank-order correlation coefficient (Spearman’s correlation, for short) is a nonparametric 

measure of the strength and direction of association that exists between two variables measured 

on at least an ordinal scale. It is denoted by the symbol rs (or the Greek letter ρ, pronounced 

rho).  

 

TABLE 1: Correlation between Time Perspective and Coping Strategies (Spearman’s rho) 

 

Independent 

variable 

Dependent 

variable 

rs P 

(2-tailed) 

N 

Time Perspective Coping 

Strategies 

.325** <.001 300 

 

 ** Correlation is significant at the 0.01 level (2-tailed) 

 

Table 1 indicated that there is a significant correlation between time perspective and the coping 

strategies one may adopt during stress or problematic situations.  This confirms the primary 

objective.  
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TABLE 1.2:  Correlation coefficient between different dimensions of Time Perspective and 

coping strategies 

 

Nonparametric correlations 

Coping 

strategies 

Negative 

Past  

Hedonistic 

Present 

Future Positive 

Past  

Fatalistic  

Present 

Problem 

focused 

coping 

 

-.095 .204** .415** .371** .049 

Emotion 

focused 

coping 

 

.155** .209** .079 .254** .115* 

Avoidant 

coping 

.355** .144* -.046 .092 .205** 

 

** Correlation is significant at the 0.01 level (2-tailed) 

*Correlation is significant at the 0.05 level (2-tailed) 

 

Table 1.2 shows the correlation coefficient (rs) obtained for each dimensions of time 

perspective and coping strategies. The values obtained indicated that Past Negative is positively 

correlated with avoidant coping and emotion focused coping and negatively correlated with 

problem focused coping strategies. Time perspective of Present Hedonism is highly positively 

correlated with emotion focused coping followed by positive correlation with problem focused 

and avoidant coping. Future time perspective is found to be highly positively correlated with 

problem focused coping and negatively correlated with avoidant coping. Past positive time 

perspective was also positively correlated with problem focused coping and least correlated 

with avoidant coping. Finally time perspective orientation of Present Fatalism was highly 

positively correlated with avoidant coping and least correlated with problem focusing coping. 

Overall results and statistical analysis shows statistically significant correlation.  
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For testing whether time perspective can significantly predict coping strategies, Regression 

Analysis was done. 

Table 2.1: Regression Analysis Model summary between Time Perspective and coping 

strategies  

 

Model  R R square Adjusted R 

square 

Std. Error of the 

estimate 

1 .401a .161 .158 9.76934 

 

a. Predictors : (Constant), Time Perspective 

 

In the table above R value represents the simple correlation and is .401, this indicates a low 

degree of correlation. The R2 value indicates how much of the total variation in the dependent 

variable (coping strategies), can be explained by the independent variable (time perspective). 

In this case, 16.1 % of variance in coping strategies is accounted by time perspective.  

 

Table 2.2: Regression analysis ANOVA table 

Model  Sum of 

squared 

       df Mean 

square 

F sig 

1 Regression 5454.832         1 5454.838 57.155 <.001b 

 Residual 28441.092      298 95.440   

 Total 33895.930      299    

a. Dependent Variable: coping strategies 

b. Predictors: (CONSTANT), Time perspective 

 

The ANOVA table predicts how well the regression equation fits the data (ie., predicts the 

dependent variable). In the above table 2.2, p < 0.001 which is less than 0.05, this indicates that 

the regression model statistically significantly predicts the outcome variable (ie., it is a good 

fit for data). 
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Table 2.3 Regression Analysis Coefficient table 

Model Unstandardized 

B 

Standardized 

coefficients  

Beta 

 

t 

 

Sig. 

1 (Constant) 36.247  9.158 < .001 

     Time 

Perspective 

.548 .401 7.560 < .001 

 

a. Dependent variable: coping strategies     

Regression equation:  

                                 y = a + bx 

                        Coping strategies = 36.247 + 0.548(time perspective) 

where x and y are variable,  

b = slope of the line 

a = Y intercept of the line 

 

Regression analysis was done where the dependent variable coping strategies was regressed on 

predicting variable time perspective. ANOVA table shows that the regression model is 

significant where F (1, 298) = 57.155, p = .001. Model summary shows that 16.1 % of variance 

in coping strategies (dependent/outcome variable) can be explained by time perspective 

(independent/predictor variable) where R2 = .161 
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Table 3: Mann Whitney U Test between different domains of Time Perspective and Age groups 

 

Domains of 

Time 

Perspective 

Age Groups N Mean Rank Asymptotic 

Sig. (2-tailed) 

Past Negative 18-35 167 158.84 0.061 

36-55 133 140.03 

Present 

Hedonism 

18-35 167 148.81 0.702 

36-55 133 152.63 

Past Positive 18-35 167 151.01 0.909 

36-55 133 149.86 

Future 18-35 167 144.40 0.169 

36-55 133 158.17 

Present 

Fatalism 

18-35 167 133.38 0.271 

36-55 133 144.38 

 

Mann Whitney U Test was conducted to identify if there is any significant difference in the 

time perspectives as perceived by the young adults (18-35 years) and the middle adults (36-55 

years). The mean ranks obtained and shown in table 3 indicates that among the two mentioned 

age groups, each one was shown to be oriented towards a particular time perspective more than 

the other age group. However, each of the domains of time perspective uniformly has the 

significance level value (p value) >0.05, which indicates that the hypothesis about differences 

in perceived time perspectives among age groups is rejected (young adults and middle adults)   

Hence, there is no statistically significant differences in time perspectives perceived among the 

young adults and middle adults. 

P value: >0.05 
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FINDINGS 

MAJOR FINDINGS  

 

The aim of the study is to find out the relationship between time perspective and coping 

strategies. It was hypothesized that time perspective has a significant relationship with choice 

of coping strategies among young and middle adults.  Spearman’s correlation was used to find 

out the relationship between the two ordinal variables.  

 From Table 1 it was found that there was a significant correlation between Time Perspective 

and Coping Strategies which confirms the initial hypothesis. This indicates that the one’s 

perception of time is significantly correlated to the type of coping strategies one chooses. Hence 

the formation of time perspective becomes a means of self- control and of developing coping 

strategies in difficult situations. (Bolotova, Hachaturova 2013). Hence the hypothesis that there 

is a significant relationship between time perspective and coping strategies is accepted. 

Table 1.2 shows the correlation between the different dimensions of time perspective and 

coping strategies. An orientation towards negative past was inclined towards the choice of 

avoidant coping followed by emotional coping strategies. An orientation to present hedonistic 

was inclined towards the choice of emotion focused coping followed by problem focused and 

avoidant which also had positive correlation as well. Statistical analysis proves that future- 

oriented people are inclined towards choosing problem oriented coping strategies. An 

orientation towards past positive is inclined towards the choice of problem focused coping like 

the future oriented, followed by emotion focused and avoidant. An orientation towards present 

fatalism is inclined towards the choice of avoidant coping followed by emotional.  

Table 2.1, 2.2 and 2.3 shows the results obtained for linear regression between the dependent 

and the independent variable. It was found that there was a significant relationship with a low 

degree of correlation between the variables. A low degree of correlation might be due to various 

fluctuations that can occur in a person’s time perspective which can happen due to social factors 

and encounters that might lead them to use different coping strategies in different situations. 

This confirms the hypothesis that time perspective significantly predicts coping strategies 

among adults. 

Table 3 depicts the findings of Mann Whitney U test between the two age groups (18-35 and 

36-55 years) and time perspective. Both the age groups, 18-35 years and 36-55 years, are found 
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to be oriented towards specific time perspective. However, the orientation towards a particular 

time perspective is not statistically significant, leading to the conclusion that two age groups 

does not show any significant difference in different domains of time perspective. Thus the 

hypothesis that there is a significant difference in the time perspectives among young adults 

and middle aged adults is rejected.  

 

IMPLICATIONS 

One’s time perspective therefore has a profound impact in the way an individual deal with 

conflict, stress and cope with them. However, the stress, trauma and conflicts which are 

ubiquitous and our social encounters also results in subtle shifts in our time perspective which 

we often don’t recognize. We can often loose continuity of our personal timeline following 

conflicts or trauma (especially severe trauma such as an altered time perceptions contribute to 

peritraumatic dissociation, a component of acute stress disorder and predictor of posttraumatic 

stress disorder (PTSD).  

It is necessary to understand and have a proper sense and management of this precious resource, 

time. A growing body of research addresses how time perceptions may influence our social 

world. Socioemotional Selectivity Theory (SST) (Carstensen et al. 1999 ; Lang and Carstensen 

2002 ) proposes that in anticipation of an ending (e.g., graduation), our Future time perspective 

(TP) diminishes as we focus attention on our immediate emotional needs. This change is 

accompanied by placing a priority on emotionally- satisfying social relationships, more willing 

to confirm with social consensus, choosing to spend time with people more likely to satisfy our 

immediate socio-emotional goals etc. however it is also important to grasp the fact that social 

relationships also shape time perceptions and are not just simply responsive to them. For 

example Past positive and negative TPs are associated with the nature/quality of family 

relationships, implying whether early life interactions with important people in our lives 

influence the nature and balance of our TP.  Clinical observations further suggest that such 

traumatic events can distort survivors’ time perceptions so that they focus more on past events 

(e.g., as omens), or have a foreshortened sense of the future. Other clinically-based research 

indicates that an imbalanced TP—that is, focusing predominantly on one TP to the exclusion 

of the others—may promote “desynchronized transactions” which can foster interpersonal 

conflict.  
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As it has been found and known that although every individual has access to three temporal 

zones (past, present, future) they may often be particularly directed to one time perspective and 

have a specific biased time perspective which may not be adaptive across all situations. This is 

where the concept of Balanced Time Perspective (BPT) comes into application. Zimbardo and 

colleagues proposed the concept of BPT - an idealized mental framework that enables people 

to flexibly switch between their present, past, and future depending on task features, demands, 

situational considerations, personal resources, and social evaluations.  

BTP and Well-Being: High indicators on the scales of the future and the positive past, a 

moderate value on the hedonistic present scale, and low points on the factors of the negative 

past and fatalistic present, show that a person possesses a balanced time perspective. Previous 

quantitative studies have shown that people with BTP are happier, highly satisfied with life, 

very optimistic, and confident in their abilities to achieve goals (Boniwell et al., 2010). 

Therefore, it can be said that having a Balanced Time Perspective can lead a person to be more 

mindful, provides a sense of direction, allows for flexibility, cope more effectively with 

stressful life situations. This can thus contribute to better physical and psychological health and 

overall well-being.  

 

APPLICATIONS 

To the extent that social relationships and time perspective work interdependently to affect how 

we adapt to life’s challenges it would behove us to carefully examine the pathways linking 

them with psychological well-being across the lifespan. In so doing we can identify critical 

developmental implications that inform innovative clinical applications and help people stay 

grounded in the past, keenly aware of the present, and motivated toward the future despite the 

challenges they may face. 

It is necessary to understand and have a proper sense and management of this precious resource 

of time. Zimbardo et al. ( 2012 ) recently published a book addressing the use of Zimbardo and 

Boyd’s conceptualization of time perspective (Zimbardo and Boyd 2009 ) as a tool in therapy 

for individuals suffering from PTSD (Zimbardo et al. 2012 ). This book describes a therapeutic 

approach based upon Zimbardo’s five time perspective constructs (Past Positive, Past 

Negative, Present Hedonist, Present Fatalist, and Future) and extends the original empirical 

work linking distortions in time perceptions/orientation to trauma response (Holman and Silver 
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1998 ) into the realm of time-based therapy. The success of this work reinforces the assertion 

that changes in time perceptions/ perspective are central components of coping with trauma 

(Holman and Silver 1998 ). 
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RECOMMENDATIONS 

 

The purpose of this research study was to understand the relationship between time perspective 

and coping strategies and to identify whether any differences exist in the time perspectives as 

perceived by young adults and middle adults. Balanced time perspective (BTP) is characterized 

by flexible switching between a person's past, present and future time orientations, depending 

on situational demands, personal resources, experiences, and social evaluations. There are not 

many researches that focus on the concept of balanced time perspective. Further researches can 

be developed in a way that it focuses on the concept of balanced time perspective which will 

help to get a better understanding of the concept.  

Furthermore, since a cross-sectional design is used, it can limit the ability to understand 

changes in time perspective dimensions across developmental periods. The future studies can 

try to use a longitudinal research design which will help to understand time perspective across 

different time periods.  
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CONCLUSION 

The aim of the study is to find the relationship between time perspective and coping strategies 

and also to understand whether there is any differences in time perspective as perceived by 

young adults and middle aged adults. From the research, it was found that there is a significant 

but low correlation between time perspective and coping strategies. It was also found that there 

is no significant difference in the time perspectives as perceived by different age groups 

(among young and middle aged adults). Such findings can be put to use in social-psychological 

training in developing time representations, and they can also be used in the process of 

psychological counseling on resolving conflicts in interpersonal relationships. Finally, a careful 

examining of the pathways linking Time Perspective and social relationships with 

psychological well-being across lifespan can assist in identifying critical developmental 

implications that inform innovative clinical applications and help people stay grounded in the 

past, keenly aware of the present, and motivated towards the future despite the challenges they 

may face.   
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APPENDIX 

1) Zimbardo’s Time Perspective Inventory (ZTPI) Short form – Hungarian version. 

 

 The responses of the items range from “Very Uncharacteristic = 1” to “Very Characteristic = 

5” on a five point Likert scale. 

 

Item No.           Item Statement 

 1         “I have taken my share of abuse and rejection in the past” 

  2        “I think about the bad things that happened to me in the past” 

  3        “The past has too many unpleasant memories that I prefer not to think about” 

 4         “It is hard for me to forget unpleasant images of my youth” 

 5         “I take risks to put excitement in my life”. 

 6         “Taking risks keeps my life from becoming boring.” 

 7         “I find myself getting swept up in the excitement of the moment.” 

 8         “Happy memories of good times spring readily to mind. 

 9         “I get nostaligic about my childhood.” 

10        “I enjoy stories about how things used to be in the “good old times”.” 

11        “I complete projects on time by making steady progress.” 

12        “I am able to resist temptation when I know that there is work to be done.” 

13        “I meet my obligations to friends and authorities on time.” 

14        “You can’t really plan for the future because things change so much.” 

15        “ My Life path is controlled by forces I cannot influence.” 

15       “It does not make sense to worry about the future, since there is nothing that I can do 

about it anyway.”          
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2) Brief-COPE questionnaire 

 

Instructions: The following questions ask how you have sought to cope with a hardship 

in your life. Read the statements and indicate how much you have been using each 

coping style. 

  

  I haven't 

been doing 

this at all 

A little 

bit 

A 

medium 

amount I 

I’ve been 

doing this 

a lot 

1 I've been turning to work or other 

activities to take my mind off 

things. 

1 2 3 4 

2 I've been concentrating my 

efforts on doing something about 

the situation I'm in. 

1 2 3 4 

3 I've been saying to myself "this 

isn't real". 

1 2 3 4 

4 I've been using alcohol or other 

drugs to make myself feel better 

1 2 3 4 

5 I've been getting emotional 

support from others. 

1 2 3 4 

6 I've been giving up trying to deal 

with it. 

1 2 3 4 

7 I've been taking action to try to 

make the situation better. 

1 2 3 4 

8 've been refusing to believe that it 

has happened. 

1 2 3 4 

9 I've been saying things to let my 

unpleasant feelings escape 

1 2 3 4 

10 I’ve been getting help and advice 

from other people. 

1 2 3 4 

11 I've been using alcohol or other 

drugs to help me get through it. 

1 2 3 4 
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12 I've been trying to see it in a 

different light, to make it seem 

more positive. 

1 2 3 4 

13 I’ve been criticizing myself 1 2 3 4 

14 I've been trying to come up with a 

strategy about what to do. 

1 2 3 4 

15  I've been getting comfort and 

understanding from someone. 

1 2 3 4 

16 I've been giving up the attempt to 

cope 

1 2 3 4 

17 I've been looking for something 

good in what is happening. 

1 2 3 4 

18 I've been making jokes about it 1 2 3 4 

19 I've been doing something to 

think about it less, such as going 

to movies, watching TV, reading, 

daydreaming, sleeping, or 

shopping 

1 2 3 4 

20 I've been accepting the reality of 

the fact that it has happened 

1 2 3 4 

21 I've been expressing my negative 

feelings 

1 2 3 4 

22 I've been trying to find comfort in 

my religion or spiritual beliefs. 

1 2 3 4 

23  I’ve been trying to get advice or 

help from other people about 

what 

1 2 3 4 

24  I've been learning to live with it. 1 2 3 4 

25 I've been thinking hard about 

what steps to take. 

1 2 3 4 

26 I’ve been blaming myself for 

things that happened 

1 2 3 4 
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27  I've been praying or meditating 1 2 3 4 

28 I've been making fun of the 

situation. 

1 2 3 4 
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1. INTRODUCTION 

 

Phytochemistry is the study of phytochemicals, which are chemicals derived from plants. 

Phytochemicals are chemical compounds produced by plants, generally to help them resist fungi, 

bacteria and plant virus infections, and also consumption by insects and other animals. Some 

phytochemicals have been used as poisons and others as traditional medicine. As a term, 

phytochemicals is generally used to describe plant compounds that are under research with 

unestablished effects on health and are not scientifically defined as essential nutrients. The 

compounds found in plants are of many kinds, but most can be grouped into four major 

biosynthetic classes: alkaloids, phenyl propanoids, polyketides, and terpenoids. 

Phytochemists strive to describe the structures of the large number of secondary 

metabolites found in plants, the functions of these compounds in human and plant biology, and the 

biosynthesis of these compounds. Phytochemists study phytochemicals by first extracting and 

isolating compounds from the origin plant, followed by defining their structure or testing in 

laboratory model systems, such as cell cultures, in vitro experiments, or in vivo studies using 

laboratory animals. It include isolating specific compounds and determining their structures, which 

are often complex, and identifying what specific phytochemical is primarily responsible for any 

given biological activity. 

Phytochemicals, naturally present in the plants shows biologically significance by playing 

an essential role in the plants to defend themselves against various pathogenic microbes by 

showing the antimicrobial activity by inhibition or killing mechanisms. The secretion of these 

compounds is varying from plant to plant some produce more and some produce in minimal 

quantity. Sometimes they can be harmful and sometimes they can be very helpful. There is 

evidence from laboratory studies that phytochemicals in fruits and vegetables may reduce the risk 

of cancer, possibly due to dietary fibers, polyphenol antioxidants and anti-inflammatory effects 

(Tariq A.L et al, 2012). 

 

1.1 Cinnamomum verum Presl, Prir. Rostl. 

Cinnamomum verum Presl, Prir. Rostl., (Syn. Cinnamomum zeylanicum Blume, Bijdr.) commonly 

called true cinnamon tree or Ceylon cinnamon tree, a small evergreen tree belongs to the family 

Lauraceae and is local to Sri Lanka. The local natural surroundings of C. verum in basically tropical 



      

 
 

rainforest, yet it can likewise be found particularly as a present obtrusive, in different woodlands, 

especially wet optional backwoods, timberland holes, rock outcrops and riparian zones. 

Cinnamomum verum is adjusted to a wide scope of climatic conditions. It requires a warm 

and moist environment with a very much disseminated yearly precipitation of around 2000-2500 

mm, and normal temperatures of around 27°C. It develops best at low elevations, and is generally 

developed without concealment, yet being basically a woodland tree, light shade is endured. It 

develops well on various soils in the jungles, yet soil type pronouncedly affects bark quality. Fine 

sandy and lateritic gravelly soils rather than rough and stony substrates are best in Sri Lanka and 

India, yet in the Seychelles and Madagascar more loamy soils are liked. The species shows its 

distribution up to an elevation of 2000 m height on all around depleted slope soils of low richness 

and pH 4-6. There are several different cultivars of Cinnamomum verum based on the taste of bark 

(Ravindran, 2017). 

 

1.1.1 Systematic Position (Bentham and Hooker’s system of classification, 1862-1883) 

Kingdom  : Plantae 

Class  : Dicotyledonae 

Sub class : Monochlamydeae 

Series  : Daphnales 

Family  : Lauraceae 

Genus  : Cinnamomum 

Species : verum 

 

1.1.2. Taxonomic description 

Trees to 20 m high, bark 8-10 mm thick, brown, rough, cracks vertical; branchlets glabrous. Leaves 

simple, opposite or subopposite, 9.5-14 x 3.5-5.5 cm, ovate, elliptic ovate or elliptic-lanceolate, 

apex acute to acuminate, base acute, margin entire, glabrous, coriaceous, 3-ribbed from base, 

prominent, glabrous; lateral nerves 3-6 pairs, obscure, pinnate, intercostae reticulate; petiole 8-20 

mm, stout, glabrous, slightly grooved above. Flowers bisexual, in terminal and axillary, pedicel 7 

mm long, pale yellow, 5 mm long, 6 mm across; perianth 8 mm, silky, tube campanulate, lobes 6, 

3 mm long, oblong-lanceolate. Stamens 9 perfect, those of first and second rows opposite the 

perianth lobes, introrse and eglandular, those of third row opposite the first row, lateral, bearing 2 



      

 
 

large glands at the base; staminodes 3, of the fourth row opposite the second row, cordate and 

stipitate. Ovary half inferior, sessile. Fruit a berry, 1-2 cm, ellipsoid to oblong-ovoid, dark purple, 

surrounded by the enlarged perianth.(Leela et al,2006). 

 

1.1.3 Uses 

The internal bark of the branches is stripped off to pieces. These pieces of bark are then 

dried for a few days in the shade and marketed as a costly spice known as ‘Cinnamon”. Cinnamon 

primarily contains vital oils and other chemical constituents like cinnamaldehyde, cinnamic acid, 

cinnamate etc. Cinnamomum verum yields principally leaf and bark oils that are utilized in 

perfumery and enhancing. The significant part of the leaf oil is eugenol while that of bark oil is 

cinnamaldehyde. (Leela et al., 2006). Cinnamomum are said to be among the oldest spices 

Cinnamomum has fragrant, sweet and warm taste. Commercial essential oil production industry 

used several aromatic plant species for extracting high quality essential oil. Cinnamon is a highly 

valued spice whose bark is widely used as a spice. It is mainly used in cookery as a spice and by 

various industries for foodstuff, flavouring agent for fragrance and essence perfumes, and 

medicinal products. Cinnamomum stands out of all spices in its “warmth” and ranks as second to 

pepper. As spices, cinnamon is considered one of the finest sweet spices.(Kumar et al., 2019). 

Cinnamomum verum has a wide range of applications. It has long been used to flavour food 

and in pharmaceutical preparations to treat a variety of ailments. For commercial purposes, it is 

commonly used as candies, chewing gums, mouthwash, and toothpaste in the current period. Many 

volatile oils, primarily cinnamaldehyde, cinnamic acid, and cinnamate, are abundant in the plant. 

Eugenol is the active principal ingredient linked to a variety of biological functions. This herb is 

found in almost every pharmacological system on the planet. Each of these features is essential for 

human health development. Antimicrobial, wound healing, antidiabetic, anti-HIV, anti-anxiety, 

and anti-are Parkinson's among of the plant's key medical characteristics. The major components 

of the Cinnamomum verum plant include eugenol, cinnamaldehyde, cinnamyl acetate, copane, and 

camphor. (Rashmi Pathak et al, 2021) 

1.2. Cinnamomum malabatrum (Burm. f.) Blume, Bijdr. 

Cinnamomum malabatrum (Burm. f.) Blume, Bijdr., also called ‘wild cinnamon’, ‘country  

cinnamon’, ‘malabatrum’, belongs to the family Lauraceae is endemic to Western Ghats of India. 

Malabar is traditionally used to denote the west coast of southern India forming the present day 



      

 
 

state of Kerala and adjoining areas. The word mala of Malaya means a mountain in the languages 

Tamil and Malayalam and Sanskrit. The word 'malabatrum' is thought to have been derived from 

the Sanskrit, ‘tamalapattram’, literally means 'dark tree leaves'.They are commonly found in the 

tropical and the subtropical Himalayas, U.P, Eastern Bengal, Khasia and Jaintia Hills, Burma and 

Western Ghats in South India. (Tirumala Duguta et al., 2020). 

 

1.2.1 Systematic Position (Bentham and Hooker’s system of classification, 1862-1883) 

Kingdom  : Plantae 

Class  : Dicotyledonae 

Sub class : Monochlamydeae 

Series  : Daphnales 

Family  : Lauraceae 

Genus  : Cinnamomum 

Species : malabatrum 

 

1.2.2. Taxonomic description 

The thick, leathery leaves are dark green, lauroid type. Laurophyll or lauroid leaves are 

characterized by a generous layer of wax, making them glossy in appearance, and narrow, pointed 

oval in shape with an 'apical mucro', or 'drip tip', which permits the leaves to shed water despite 

the humidity, allowing respiration from plant. Mostly, the plants present a distinct odor. Their 

alternate leaves are ovate-elliptic, with margins entire or occasionally repand, with acute apices 

and broadly cuneate to subrounded bases. Upper leaf surfaces are shiny green to yellowish-green, 

while the undersides are opaque and lighter in color. Mature leaves are dark green. Young leaves 

are reddish brown to yellowish-red. The leaves are glabrous on both surfaces or sparsely 

puberulent beneath only when young; the leaves are mostly triplinerved or sometimes 

inconspicuously five-nerved, with conspicuous midrib on both surfaces. The axils of lateral nerves 

and veins are conspicuously bullate above and dome-shaped. Terminal buds are perulate. 

The axillary panicle is 3.5–7 cm long. It is a genus of monoecious species, with 

hermaphrodite flowers, greenish white, white to yellow are glabrous or downy and pale to 

yellowish brown. Mostly the flowers are small. The perianth is glabrous or puberulent outside and 



      

 
 

densely pubescent inside. The purplish-black fruit is an ovate, ellipsoidal or subglobose drupe. The 

perianth-cup in fruit is cupuliform. (Ravindran.P.N, 2003) 

 

1.2.3. Uses 

It has aromatic leaves used for culinary and medicinal purpose. It is thought to have been 

one of the major sources of the medicinal plant leaves known in classical and medieval times as 

‘malabatrum’. In addition to being employed as a spice and flavoring agent, it is additionally used 

to flavor chewing gums due to its mouth refreshing effects and has the ability to eliminate bad 

breath. It can improve the health of the colon thereby reducing the prospect of carcinoma. The 

leaves are carminative and are used in the treatment of colic and rheumatism.  

The plant has been traditionally used as an astringent, carminative, deobstruent, 

diaphoretic, galactogogue, haemostatic and stimulant. It is used for treating wounds, fevers, 

intestinal worms, headaches and menstrual problems. The plant is also used for treatment of some 

tumours. The bark is used in the treatment of gastro-intestinal complaints such as dyspepsia, 

flatulence, diarrhoea and vomiting. The dried buds are used with various combinations in the 

treatment of cough and urinary disease. It is also used in the treatment of scabies, anal and rectal 

disease, tridosha, piles and heart troubles. Besides the essential oil obtained from the leaves has 

been shown to be antibacterial and antifungal (Tirumala Duguta et al., 2020).  

 

1.3. Objectives of the study 

● To find out the phytochemical constituents of aqueous extracts of leaves and bark of 

Cinnamomum verum and Cinnamomum malabatrum. 

● To carry out a comparative study between the phytochemical constituents of leaves and 

bark of Cinnamomum verum and Cinnamomum  malabatrum. 

 

 

 

 

 



      

 
 

2. REVIEW OF LITERATURE 

 

Leela et al. (2008) studied that the constituents of the rejuvenating ointments of leaf, 

petiole, shoot and terminal shoot of Cinnamomum malabatrum were controlled by GC and GC–

MS. Significant constituents of the leaf oil were (E)- caryophyllene (28.6%), (E)- cinnamyl acetic 

acid derivation (15.1%), bicyclogermacrene (14.4%) and benzyl benzoate (8.5%). 

Bimali et al.(2010) in their study used superheated water extraction in Cinnamomum 

zeylanicum bark and leaves to estimate the efficiency of yield of essential oil. 

Aravind et al. (2012) studied the extracted fresh leaves of Cinnamomum malabatrum and 

calculated the percentage yield of N-hexane extract as 0.42 %, Alcoholic extract as 8.25 % and the 

Aqueous extract as 3.4%. These three extracts were carried out by preliminary phytochemical 

screening and showed the presence of phenolics and flavonoids in large amount. He studied the 

antioxidant activity of Cinnamomum malabatrum by Nitric oxide radical inhibition assay, 

Hydrogen peroxide radical scavenging assay and Beta carotene linoleic acid emulsion method. 

Kumar et al. (2012) evaluated chemical identity of C. malabatrum and established a 

comparison with the official drug. Leaves of C. malabatrum showed marked distinction in 

physico-chemical and volatile oil composition which will serve as markers to differentiate it from 

C. tamala; the official source of tamalpatra. 

Sorabh et al. (2013) reported the anticancer effect of Cinnamomum malabatrum on 

Dalton's Lymphoma Ascites (DLA) cell lines. Aqueous and alcoholic extracts (625 mg/kg and 500 

mg/kg b wt) were tested in DLA induced albino male rats. 

Dhanalaxmi et al. (2014) studied the phytochemical studies of ethanolic, methanolic and 

aqueous leaf extracts of Cinnamomum verum. The phytochemical screening showed the presence 

of all the phenolic compounds in leaf extracts. 

Darfour et al. (2014) studied that the sun dried samples of Cinnamomum verum had the 

total phenolic and total flavonoid been degraded compared to the fresh samples of Cinnamomum 

verum. DPPH radical scavenging activity and the flavonoid and phenolic contents were 

significantly expressed in different amounts in the seed, leaf, stem and root. Phytochemical 



      

 
 

contents which were influenced by drying are the major contribution to the radical scavenging 

activity of the Cinnamomum verum. 

Anubhav et al. (2015) found that the leaves of Cinnamomum verum upon hydro- distillation 

yielded 1.5% of essential oil which were colourless .The major components present in the 

colourless essential oil were eugenol, linalool and benzyl benzoate. 

R Aravind et al. (2015) studied the Cinnamomum malabatrum and found the presence of 

alkaloids, glycosides, phenols, proteins, tannins and terpenoids in phytochemical screening. 

Raghu et al. (2020) found that Cinnamomum zeylanicum has antimicrobial, cancer 

prevention agents, and mitigating properties.The antibacterial property was tried against 

Esherichia coli (gram-negative), Enterococcus faecalis (gram-positive) and Salmonella typhi 

(gram-positive) by agar dissemination strategy. 

Gaber et al. (2020) assessed the inhibitory impact of acetonic concentrate of C. verum 

(AECV) and ethyl acetic acid derivation concentrate of C. verum (EAECV) against piroplasm 

parasites in vitro and in vivo. Subjective phytochemical assessment uncovered that AECV and 

EAECVcontain numerous bioactive constituents in particular alkaloids, tannins, saponins, 

terpenoids and amazing measures of polyphenols and flavonoids. 

Liliane et al. (2021) estimated the antimicrobial capability of rough concentrate from 

leaves Cinnamomum verum and their enhanced portions were examined. Phytochemical 

examinations were performed by TLC and HPLC and the cancer prevention agent limit was 

confirmed by DPPH and ABTS. 

 

 

 

 

 

 

 

 

 



      

 
 

3. MATERIALS AND  METHODS 

 

3.1 Sample collection and preparation:- 

Cinnamomum verum bark and leaf samples used in this study were collected from Kaloor, 

Ernakulam district, Kerala in the month of December 2021. Cinnamomum malabatrum bark and 

leaf samples in the present study were collected from Edappally, Ernakulam district, Kerala in the 

month of December 2021. 

Both of these plant samples were cleaned, washed and shade dried for two days. Then the 

dried sample was crushed into appropriate size and kept in labelled air tight box for further studies. 

About 2 g of each crude extract was dissolved in 20 mL of distilled water and the resulted solution 

was used for phytochemical screening tests. 

3.2 Phytochemical screening:- 

1) Test for Alkaloids (Mayer’s and Wagner’s tests) 

About 2 mL of the test solutions were transferred into three test tubes; a few drops of Mayer's and 

Wagner's reagents were then added into the tubes. The presence of alkaloids was indicated by the 

presence of precipitates in the tubes that contained the tested solutions. 

2) Test for Coumarins (Alkaline reagent test)  

In a test tube, 2 mL of NaOH solution was added to 2 mL of the test solution in each case. 

Development of a greenish yellow or blue fluorescence indicates the presence of Coumarins. 

3) Test for Flavonoids 

Flavonoids were tested by adding drops of Lead acetate solution (10%) to a 1 mL of test solution. 

Formation of a yellow precipitate indicates the presence of flavonoids. 

4) Test for Tannins 

About 2 mL of test solution was added to 2 mL of water followed by drops of dilute ferric chloride 

solution (0.1%). A green to blue-green (cathechic tannins) or a blue-black (gallic tannins) 

coloration indicates the presence of tannins. 

5) Test for Saponins (Frothing test)  

About 2 mL of test solution were introduced in a test tube containing 2 mL of distilled water. The 

test tube was shaken vigorously for about 15 seconds and allowed to stand for 15 min. A persistent 

frothing indicated the presence of saponins. 



      

 
 

6) Test for Glycosides 

About 2ml of test solution was dissolved in 4ml of glacial acetic acid containing one drop of 5% 

ferric chloride solution which was under laid with 1 ml of concentrated Sulphuric acid. A brown 

ring obtained at the interface indicates the presence of glycosides.  

7) Test for Anthocyanins 

About 2 mL of mixture containing HCl (2M, 1 mL) and ammonia (4M, 1mL) were added to 1 mL 

of test solution. The color changes from pink-red to blue-violet indicates the presence of 

anthocyanin. 

8) Test for Terpenoids (Chloroform test) 

About 2 mL of chloroform was mixed with 2 mL of the test solutions. To this mixture, 2 mL 

of concentrated Sulphuric acid was added and heated for 120 seconds in a water bath (≈ 

65°C). A reddish brown colour that developed at the interface indicates the presence of 

terpenoids. 

9) Test for Phenols 

About 1 mL of test solution was treated with drops of ferric chloride (5%) and observed for the 

formation of deep blue or black colour. 

 

 

 

 

 

 

 

 

 

 

 

 

 



      

 
 

4. RESULTS  

 

The present study was based on the phytochemical screening of the aqueous extracts of 

leaf and bark samples of Cinnamomum verum and Cinnamomum malabatrum. The screening tests 

were used to check the presence of nine phytochemicals namely, alkaloids, coumarins, flavonoids, 

tannins, saponins, glycosides, anthocyanins, terpenoids and phenolics. The results obtained were 

represented in the Table 1. 

The aqueous leaf extracts of Cinnamomum verum showed the presence of flavonoids, 

tannins, glycosides and terpenoids (Plate 01). The aqueous extracts of bark of Cinnamomum verum 

bark showed the presence of coumarins, flavonoids, tannins, saponins, glycosides, terpenoids and 

phenols (Plate 02). 

The phytochemical screening tests for Cinnamomum malabatrum leaf showed the presence 

of flavanoids, tannins, saponins, glycosides terpenoids and phenols from its aqueous extraction 

(Plate 03). Cinnamomum malabatrum bark showed the presence of flavanoids, tannins, saponins, 

glycosides, terpenoids and phenols from its aqueous extraction (Plate 04). 

From the study, it was noticed that phyto constituents such as Flavanoids, Glycosides and 

Terpenoids were present in the leaf and bark samples of both Cinnamomum verum and 

Cinnamomum malabatrum. The bark and leaf extracts of both plants marked the absence of 

alkaloids and phenolics. Tannins were absent in the leaf extract of Cinnamomum verum but was 

present in Cinnamomum malabatrum. Phenols were absent leaf extracts of Cinnamomum verum 

and Cinnamomum malabatrum but were present in the bark of both plants. Coumarin was present 

only in the bark extract of Cinnamomum verum. 

Out of the nine phytochemical tests conducted in C.verum showed the presence of seven 

phytochemicals such as coumarins, flavonoids, tannins, saponins, glycosides, anthocyanins and 

terpenoids. Compared to the bark extracts of C.verum and C. malabatrum, the leaf extracts showed 

least presence of phytochemicals.  

 

 

 



      

 
 

 

PLATE 01- A. Cinnamomum verum- Habit  B. Cinnamomum verum- Leaves C. Cinnamomum 

verum-Bark 

 

                   

 

 

 

PLATE 02- A. Cinnamomum malabtrum- Habit  B. Cinnamomum malabatrum- Leaves C. 

Cinnamomum malabatrum-Bark 

 

                  

 

 

 



      

 
 

Table 1. Results of phytochemical screening of Aqueous Extracts of Leaf and Bark of 

Cinnamomum verum and Cinnamomum malabatrum. 

(+ indicates Presence and – indicates Absence) 

 

Phytochemicals C. verum - 

Leaf Extract 

C. verum – 

Bark Extract 

C. malabatrum- 

Leaf Extract 

C. malabatrum- 

Bark Extract 

Alkaloids - - - -  

Coumarins - + - -  

Flavonoids + + + + 

Tannins - + + + 

Saponins + + - + 

Glycosides + + + + 

Anthocyanins - - -    - 

Terpenoids + + + + 

Phenols - + - + 

 

 

 

 

 

 

 

 

 

 



      

 
 

Fig 1. Graphical representation of the phytochemical tests conducted in the aqueous leaf and 

bark extracts of two Cinnamomum species 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                                                

 



      

 
 

PLATE 03- Cinnamomum verum leaf powder 

 

 

 

 

PLATE 04- Phytochemical Screening of Leaf Extract of Cinaamomum verum 
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                               (A-Flavonoids, B-Saponins, C-Glycosides, D-Terpenoids) 

 

 

 

 

 

 



      

 
 

 

PLATE 05- Cinnamomum verum bark powder 

 

 

 

 

 

 

PLATE 06- Phytochemical Screening of Bark Extract of Cinnamomum verum 
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(A-Coumarins, B-Flavonoids, C-Tanins,D-Saponins,E-Glycosides,F-Terpenoids,G-Phenols) 

 

                   

 

 



      

 
 

                                  

PLATE 07- Cinnamomum malabatrum leaf powder 

 

 

 

 

Plate 08- Phytochemical Screening of Leaf Extract of Cinnamomum malabatrum 
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     PLATE 09- Cinnamomum malabatrum bark powder 

  

 

 

 

Plate 04- Phytochemical Screening of Bark Extract of Cinnamomum mmalabatrum 
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5. DISCUSSION 

The importance of herbal drugs research is now broadly realized and recognized across the 

globe. All herbs have some potential medicinal value. The history of herbal medicine in India is 

as old as our civilization. The herbal research mainly focus on various aspects of crude drug 

evaluation which includes physico-chemical standardization, histological studies, extraction, 

phytochemical studies and biological evaluation. Such research provides a genuine interest in the 

isolation and characterization of phyto constituents. The subject of phytochemistry has developed 

in recent years as a discipline, somewhere in between natural product organic chemistry and plant 

biochemistry and is closely related to both. The advancement in the field of phytochemistry with 

the introduction of many sophisticated instruments and the successful exploitation of known 

techniques leads to success in the field of modern herbal medicine. (Aravind R et al, 2014)  

The current study  undertaken to know the presence of various phytochemicals in two 

plants, namely, Cinnamomum verum and Cinnamomum malabatrum and gives a comparative 

analysis of the phytochemicals present in these two species of Cinnamon which is commonly used 

in Kerala for mainly for culinary purposes. The results study makes it evident on the presence of 

relevant phytochemicals in their leaf and bark extracts. Essential oils are volatile, natural, complex 

compounds characterized by a strong odour and are formed by aromatic plants as secondary 

metabolites. Essential oils contain a variety of volatile volatile molecules such as terpenes and 

terpenoids, phenol, derived aromatic compounds and aliphatic compounds. This study shows the 

presence of majority number of phytochemicals in the bark extract of C.verum.(Aneesh TP et 

al,2012). 

Cinnamon has been in use from ancient times with multiple culinary usages to improve the 

taste of food. It is a spice commonly used worldwide and it is shown to be effective in improving 

health due to its functional properties. The medicinal beneficial uses of cinnamon and its isolated 

compounds, including polyphenols, are attributed to their antioxidant activities and properties 

(Maria Leonar et al., 2019). 

The use of cinnamon as a spice and flavouring agent is widespread throughout the world. 

Many different species of plants are commonly referred to as ‘cinnamon’. ‘True cinnamon’ refers 

to the dried inner bark of cinnamon species. Other ‘cinnamon’ species, C. cassia, commonly 

known as cassia, are also marketed as cinnamon. Since there is a prevalence of these various types 



      

 
 

of cinnamons’ on the market, there is a need to develop a rapid technique that can readily 

differentiate between true cinnamon and other commonly marketed species. In the present study, 

coumarin and other marker compounds indicative of ‘cinnamon’ were analysed in various samples 

of cinnamon. This method involved the use of several samples for quality and to discriminate ‘true 

cinnamon’ from other Cinnamomum species using the accurate mass capabilities. (Bharathi Avula 

et al., 2015) 

Cinnamon is a common spice obtained from the bark of the cinnamon tree. It has been used 

for culinary, as well as medicinal, purposes since ancient times in various countries. Apart from 

substantial amounts of several nutrients, including carbohydrates, proteins, choline, vitamins  and 

minerals, several biological active compounds are present in the extract of oil, which contribute to 

immunomodulatory, antioxidant, antiviral, lowering blood cholesterol, antimicrobial, lipid-

lowering, antihypertension, anti-inflammatory, antitumor, gastroprotective, antidiabetic, 

neuroprotective and blood purifying properties.(M Saeed et al,2018).  

The traditional medicine involves the use of different plant extracts or the bioactive 

constituents. This type of study provides the health application at affordable cost. Secondary 

metabolites are responsible for medicinal activity of plants. Hence the phytochemical screening of 

some important medicinal plants was carried out. Qualitative phytochemical analysis of these 

plants confirm the presence of various phytochemicals like saponins, terpenoids, steroids, 

anthocyanins, coumarins, fatty acids, tannins, leucoanthocyanins and emodins. The results suggest 

that the phytochemical properties for curing various ailments and possess potential antioxidant and 

leads to the isolation of new and novel compounds (N Savithramma et al,2011). 

Drug discovery using natural products is a challenging task for designing new leads. It 

describe the bioactive compounds derived from natural resources, its phytochemical analysis, 

characterization and pharmacological investigation. It focuses on the success of these resources in 

the process of finding and discovering new and effective drug compounds that can be useful for 

human resources. From many years, natural products have been acting as a source of therapeutic 

agents and have shown beneficial uses. Only natural product drug discovery plays an important 

role to develop the scientific evidence of these natural resources (Akshada Amit Koparde et 

al,2019). 



      

 
 

Phytochemicals as lead compounds for new drug discovery presents complete coverage of 

the recent advances in the discovery of phytochemicals from medicinal plants as models to the 

development of new drugs and chemical entities. Functional bioactive compounds of plant origin 

have been an invaluable source for many human therapeutic drugs and have played a major role 

in the treatment of diseases around the world. These compounds possess enormous structural and 

chemical diversity and have led to many important discoveries. Phytochemicals as Lead 

Compounds for New Drug Discovery is an ideal resource for drug developers, phytochemists, 

plant biochemists, food and medicinal chemists, nutritionists and toxicologists, chemical 

ecologists, taxonomists, analytical chemists, and other researchers in those fields.Drug discovery 

focuses on the discovery of new drugs and potential druggable targets for the treatment of chronic 

diseases of world importance.(Sashank Kumar et al,2019). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



      

 
 

6. CONCLUSION 

 

Phytochemistry is the study of the chemicals produced by plants, particularly the secondary 

metabolites, synthesized as a primary measure for self-defence. Phytochemicals are bioactive 

constituents that sustain or promote health and occur at the intersection of food and pharmaceutical 

industries. Such substances may range from isolated nutrients, dietary supplements and specific 

diets to genetically engineered designer foods, herbal products, processed foods and beverages. 

They have tremendous impact on the health care system and may provide medical health benefits 

including the prevention and/or treatment of diseases and physiological disorders. They play 

specific pharmacological effects in human health as anti-inflammatory, anti-allergic, antioxidants, 

antibacterial, antifungal, antispasmodic, chemopreventive, hepato-protective, hypolipidemic, 

neuroprotective, hypotensive, antiaging, diabetes, osteoporosis, DNA damage, cancer and heart 

diseases, induce apoptosis, diuretic, CNS stimulant, analgesic, protects from UVB-induced 

carcinogenesis, immuno-modulator and carminative.(Chan Prakash et al,2012). The 

phytochemical screening seems to be the first steps towards the synthesis of the active ingredient 

and is thus essential if they are to be of prophylactic or therapeutic value in human subjects.(Brijesh 

K Tiwari et al,2015). 

The present study was carried out to find out the preliminary phytochemical screening of 

the aqueous extracts of two Cinnamomum species, namely, Cinnamomum verum and 

Cinnamomum malabatrum. The leaf extract of Cinnamomum verum revealed the presence of 

flavanoids, saponins, glycosides and terpenoids and the bark extract of the same plant has shown 

the presence of coumarins, flavanoids, tannins, saponins,glycosides, terpenoids and phenols. The 

aqueous extracts of leaf of Cinnamomum malabatrum showed the presence of flavanoids, tannins, 

glycosides and terpenoids and the bark of the same showed the presence of flavanoids, tannins, 

saponins,glycosides, terpenoids and phenols.  

This study showed the presence of phytochemicals variedly present in the leaf and bark of 

the two plants. From this study it was evident that phytochemicals and their chemical composition 

may also vary considerably among the plants of same genus and can be used for the identification 

purpose. Further studies has to be conducted to find out its applications in different aspects that 

would be beneficial for the mankind. 
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Abstract

The aim of the study was to explore attitude towards gender roles in relation to self-

concept and fear of negative evaluation among young adults and to investigate gender

differences among adults with respect to these variables.

The sample group consisted of 209 young adults (87 men and 122 women) who were

from the state of Kerala. The present study is quantitative in nature. The tools used assess the

sample included the Attitude towards gender roles (H.U Journal of education, 2011), Robson

Self-Concept Questionnaire (Robson, 1989), and the brief Fear of negative evaluation

(Carleton, Collimore, McCabe, & Antony, 2011; Rodebaugh et al., 2004; Weeks et al., 2005).

The data was analysed by computing descriptive statistics, Pearson Correlation and

Independent sample t-test. The results of the study indicated that, in young adults, attitude

towards gender role is positively correlated with self-concept and attitude towards gender role

is negatively correlated with fear of negative evaluation. Self-concept is negatively correlated

with fear of negative evaluation.

It was also observed that among young adults, women have higher egalitarian attitude

compared to men, and men are more likely to have better self-concept and increased fear of

negative evaluation than women.

Keywords: Attitude towards Gender Roles, Self-Concept, Fear of Negative Evaluation, Young

Adults, Genderdifferences.



CHAPTER -I

INTRODUCTION



Additional structural conditions such as the women with high level of education and

high income earning potential might be necessary pre-requisites for such families to exist.

(Risman, 1998)

Gay and lesbian couples also are less likely to organize their lives in gendered ways

because they do not have the ease of creating gendered pattern of behavior on the basis of a

person’s sex category. The research found that lesbian couples are more likely to share house

work since obviously one person is not delegated to the housekeeper role on the basis of her

sex. (Baber and Aleem, 1992)

Gender is constructed in individual, interactional and structural ways to create the

environmental constraints and opportunities that usually benefit men more than women.

Gender does not however, affect families lives is isolation. More research is beginning to

explore how gender interacts with other characteristics such as race, ethnicity, sexual

orientation and social class ti affect diverse4 family experience. (Coltrane, 1998).

Gender has been identified as all the habits, roles, conditions and duties of social and

cultural movement that are necessary in a society regardless of one’s biological sex

(Zeyneloğlu, 2008). It needs the men to review their traditional male identities, cultivate new

habits, and reshape their relationships with women to create a culture focused on gender

equality (Connell, 2016). Gender is said that it is just a means of emphasizing the societal

roots of the subjective roles of men and women (Scott, 2007). While there are certain gender

with specific traits, the role of society assigned as a person will vary over time (Gümüşoğlu,

2008). Gender refers to people's perception of the individual or it can be the positions given

to the individual by society according to the individual's biological characteristics (Vatandaş,

2007). Gender should not apply to the anatomical features that allow men and women to vary,

but to social characteristics of men and women (Giddens, 2008).

There are multiple scientific viewpoints on the gender roles. Gender role theories

show the viewpoints on distribution of the positions that underlie gender inequalities (Keskin

& Ulusan, 2016). The psychoanalytic theory of Freud is based on the fact that, human actions

cannot be described by the cognitive mechanisms alone, but subconscious must also be

investigated by psychology (Yapıcıoğlu Ayaz, Kıvanççı, & Safarov, 2019). It is one of the

first scientific examples of gender role development. Biological Hypothesis maintains that in

the shaping of the actions, biological features are decisive and it implies that the different

male and female brain systems induce the different cognitive functions (Çıtak, 2008). The



theory of social learning centers on the thesis that gender-related social roles are distinct and

that interpersonal gender role differences emerge from these multiple social roles. Neither

women nor men have been natural traits, with the lessons in the process of socialization the

distinction occur (Bussey & Bandura, 1999; Schmitt, 2003). According to the Interactive

Model, the gender-related behaviors of individuals are dictated by the personal decisions,

desires and behaviors of others (Deaux & Major, 1987). In other words, it implies that several

variables influence gender-related social activities, that they are versatile and that they rely on

the context (Dökmen, 2018). The hypothesis suggests that through socialization, gender roles

are acquired later. It retains more control for/on the part of women (Deikman, Eagly, &

Kulesa, 2002).

Determining attitudes towards gender roles would lead to the introduction into

university's material of more feminist viewpoint (Zeyneloğlu & Terzioğlu, 2011). Males and

females are specifically segregated from each other in a system which varies from culture to

culture, and men gain a preference role over women (Ridgeway and Smith-Lovin, 1999). As

a product of power dynamics in multiple dimensions, gender inequality arises from

understanding of men and women by the society (Akın & Demirel, 2003). The inherent

disparities between the males and females are not explanation for the development of the idea

of gender discrimination. As a matter of fact, the definition of inequality does not contain

these disparities. Unfairness is not inherent, it is needless and unequal disparities that can be

prevented, according to Şimşek (2011). Racial disparity is embedded in the perceptions of

women and men in society. For example, when the woman makes the same attempt, a man is

accused of leaving home, while the fact that he joins the company life to carry bread to the

house transforms into strength and dignity (Lagrave, 1992).

Self-concept is the mental and conceptual understanding. It is a determined regard

that sentient being hold for own existence. In other words, it is the sum total of being

knowledge and understanding of his and herself.

The self-concept is different from self-consciousness. Self-consciousness is awareness

or pre-occupation with one’s self whereas, self-concept is the vehicle of our symbolic

behavior about what we think. Understand, reason and judge up to what great extent that is, it

is controlled by our own concept. It is therefore regarded as the most vital tools of our

thought and expressions. (Jai Mala, 2005)



Self-concept also called self-construction self-identity self-perspective is a multi-

dimensional construct that refers to a n individual perception of self in relation to many

number of characteristics such as academics, gender roles and sexuality, racial identity and

may others each of these characteristics self-concept with the longer spectrum of self-concept

although no characteristics exist in oblation as one’s self concept is a collection of belief

about self.

Fear is powerful and very much human emotion. It involves a mind to severe feelings

of nervousness about some perceived threat. (Shafer. 1992).

While most people experience fear only infrequently there are some people to whom

fear and anxiety contributes a debilitating disorders. These disorders cause significant distress

and interfere significantly with a person’s life. (Armfield, 2006).

Fear reaction including panic attacks and phobias, arise from of negative evaluation

and illness sensitivity (Taylor, 2000) so the fear of negative evaluation are comprehension

about others appraisal, distress over their negative evaluations, avoidance of evaluative

situations, and the expectation that others would evaluate oneself negatively. (Watson &

Friend as cited in Collins, Westra, Dozois, & Stewart, 2004). It is the core cognitive aspect of

social anxiety (Buckner, Heimberg, & Schmidt, 2010).

Social anxiety have two facets such as affective or behavioral (social avoidance) of

social anxiety were uniquely related to drug use problems (Buckner, Heimberg, & Schmidt,

2010).

Need and significance of the study

The aim of the study is to explore attitude towards gender roles in relation to self-

concept and fear of negative evaluation among adults and to investigate gender differences

among young adults with respect to these variables.

Attitudes towards gender roles are a multidimensional concept (Larsen and Long,

1988), which includes two different dimensions: power balance between women and men

(equality versus inequality) and the area where these roles become manifested (private versus

public). Consequently, the operationalization of this concept is a complex process.

Youth patriarchal attitudes are closely related to their experience of violence at school

and for girl’s physical punishment, at home and for boys being promised in early marriage.



We suggest that these variables are indicators of gender norms among peers and in the family.

The significance of peer norms is that it provides the possibility that school-based

interventions which work with school peers have the potential to positively impact youth

patriarchal gender attitudes and foster attitudes of gender equality and respect, and potentially

to decrease youth victimization and perpetration.

The present study findings will contribute to the society’s benefit, considering gender

roles in society which are cultural and personal, and it means how we're expected to act,

speak, dress, groom, and conduct ourselves based upon our assigned sex. Due to the history

of society's views on gender and prominent stereotypes that have been unconsciously upheld

in nearly every individual's mind, people of either sex are faced with unfair expectations and

boundaries that differing from, while it may fulfil the goals of said person, encourages

negative judgment. This is because gender roles evolved as a way to organize the necessary

tasks done in early human society. Gender role orientations are more likely to believe that an

individual's behavior is not or should not be determined solely by their sex, and the power of

individual human beings to determine what roles they wish to occupy and the extent to which

those roles are or should be associated with their sex. Societies that value women and men as

equal are safer and healthier.



CHAPTER II

REVIEW OF LITERATURE



Attitude towards gender roles

Review of literature helps in understanding the existing concept and pattern of

research on a specific topic. The researcher can identify the gap in the research on the

specific topic. Thus mindful review process should be done to find the possibility for new

research. This chapter focuses on the previous studies conducted on religiosity, gender

stereotype and attitude towards women. It also highlights the research gap found after

extensive reviewing of literature.

The gender stereotype contents in TV programs. The TV programs projected gender

stereotypes generally for comical relief. It is recommended that the media portray gender

neutral roles that promote positive attitudes and equality among gender. The gender

stereotypes were generalized where the media is highly popular. Thus, the study convincingly

makes clear that gender roles portrayed in media can influence people’s attitude towards

gender. Therefore, it is recommended that the media portray gender neutral roles that

promote positive attitudes and equality among gender (Espinosa, 2010)

The influence of culture on gender stereotype in four phases. This study revealed that

the commonly endorsed "independent-man” and “interdependent-women” stereotypes are not

universal but are moderated by culture. People perceive men as independent where

individualism is valued. At the same time where connectedness is valued, men are perceived

as interdependent. In South Korea, people perceive men as more interdependent than women,

which deviates from the “Universal” stereotype of male independence. The study suggests

that gender stereotype is flexible and cross culturally-varied [Cuddy et al. (2010)]

The development of gender stereotypes among young children and the impact of

gender stereotypes in children’s life. The result shows that, gender stereotypes get formed in

children’s mind and were soon reflected in their attitude and behavior. The impact of gender

stereotype was very visible in activity choice, career aspiration, and in academic outcome

among children. Thus, it is very important to promote egalitarian gender concepts in

classroom, in curriculum, in the family and among teachers. [Aina and Cameron (2011)].

The importance of the self-socialization in early childhood in developing gender

concepts. This study indicated that multiple factors influence the process of gender concept

development. At same time, children have their own role in gender development. Children

already begin to categorize themselves by gender from the time when they come to know

about different gender groups. [Halim and Lindner (2013)].



The study was to analyze that the role of parents and siblings in developing gender

stereotypes in family settings. The study revealed that fathers showed more explicit gender

stereotypes while the mothers were more implicit. The variation on gender stereotypes among

mothers significantly influenced their daughters‟ gender stereotype concepts. Fathers were

implicitly more gender stereotypical when they had same gender child. At same time, fathers

exhibited more egalitarian attitude when they had both male and female children. There was

no significant difference in implicit gender stereotype between the same or opposite gender

siblings. This shows the influence of elder siblings on developing explicit gender stereotype

among younger siblings. [Endendijk et al. (2013)].

Gender stereotyping focused on the role of media in the development of gender

concepts. This study explored how gender roles portrayed in media creates biased gender

concept in the viewer’s mind. Media generally project gender differences in social, political,

educational, and economic conditions which in turn play significant role in the construction

of gender roles in the viewer’s‟ minds. Moreover, in the print media, men report “hard news”

related to economic or political issues, while women handle mostly “soft news” like arts, life,

and entertainment. Similarly, advertisements related to domesticity portray traditional women

roles. Stereotypical motherhood, wifehood, and sexual objectification are glorified by media

which in turn creates negative impact on women. Thus, the print and broadcast media

reinforce traditional gender roles and gender stereotypes in society. [Sharda (2014)].

The gender stereotype content in English course book of Turkish learners The

analysis revealed that men were attributed intellectually and physically superior qualities

while women were projected as responsible and good in 38 maintaining social relationships.

In the professional related attributes, women represented educational based occupations

whereas men held educational as well as non-educational based occupations. In the case of

physical attributes, women were presented as short, beautiful, and young whereas men were

projected as tall, masculine and good looking. These representations of gender biased

attributes in the course book in reality could reinforce the stereotypical gender roles. Thus, it

is very important for the curriculum planners to include an egalitarian gender concepts in the

curriculum. [Seker and Dincer (2014)].

The role of family on gender stereotyping. This study revealed that the gender

stereotyping is product of culture and society. Number of factors contribute to developing

gender stereotype. Family is the one of the key factors. Children learn appropriate and/or



inappropriate gender roles from their family. Families also reinforce traditional gender roles

which is appropriate for the society. [(Hussain et al. 2015)].

The influence of friends and peers on developing gender identity. Sixty five

participants from different Open Universities participated in the study. The result revealed

that children encourage their friends 39 and peers to engage in gender typed activities such as

play activities in the early years, clothing, body image, academic success and other activities

that help effectively mold gender identities. Thus, the role of peer and friends are highly

significant. The peer influence starts from the pre-school and continues throughout.

[Golshirazian et al. (2015)].

Gender stereotypes among managers in Slovak companies. This study indicated that

women held lower and middle level management positions while the top managerial positions

were occupied by men. Most of the participants agreed that women who possess all necessary

skills and abilities were not able to reach top managerial positions. [Mihalcova et al. (2015)].

Self-concept

The study investigated that girls who belong to low socio-economic-status, their self-

concept is continuously influenced by relationship with their peer group. They also reported

that development of healthy self-concept in adolescence is partially depended on relationship

with both parents and peers. Metcalf, Shannan D. (2004)

The socio-economic-status are significant factor in adolescences’ self-concept.

Charles, Deserie M. (2004)

The parents’ child relation affects significantly to the social self-concept where as

other dimensions like physical, temperamental, educational as well as moral are not affected

by the relationship between child and his parents. (Singh S.K. and Ahmad Naseem (2004)

The study investigated that multidimensional self-concept of African-American

college students to determine whether black racial identity, defined by vigrescence theory,

provides a valid means for predicting both global self-worth and domain specific aspect of

self-concept. The finding reinforced the need for multidimensional conceptualizations of both

racial identity and self-concept. [Huckleberry, Trista Michelle (2002)]

The study investigated that the configuration of self-concept in young people

supported the notion of multiple self-concepts, consisting of six domain specific self-concepts



(social, intellectual, Appearance, Moral, Family and Physical) and the general self-esteem. It

was found that Moral self-concept increased with age but Intellectual self-concept changed

with age in a quadratic fashion. No significant age effects were found on other self-concepts

and general self-esteem, but girls tended to be higher than boys in moral and family self-

concept. No significant age effects was found on Intellectual and social self-concept.[Cheng

(2002)].

Self-Concept in Japanese students: Its relation to teacher rating.” The result shows

that the significant positive correlation between teachers’ rating regarding student’s academic

level & social skills & student responses matching these traits. (Inoue [2001]

The Father Daughter relationship is pivotal in the formation of girl’s self-esteem and

attachment style. The results suggest that a girl’s progress through the various developmental

stages is influenced by her ongoing contact- with her father. The findings implied that fathers

might be more ambivalent around areas of autonomy and achievement for their daughters and

more comfortable in the areas of promoting self-esteem and attachment. (Wexler’s (1996)

The self-concept deficiencies maladaptive personality traits were associated with

increased risk of serious psychological disturbance, self-injuries, acts and institutional

violence conditions and behaviour identified as obstructing rehabilitative changes. (Fisher

[2002])

The under graduate and graduate students with respect to their level of self-concept

and depression. The result shows that under graduate student’s demonstrated higher mean

depression score than graduate students. Under graduate and graduates students do not differ

in their level of self-concept. There was a significant difference found between the self-

concept of students at different depression groups [None, Mild, Moderate and Severe].

(Wooly [2002])

The temperament and self-concept of young children with externalizing and

internalizing behavior and those with typical behavior. Result revealed the five of the seven

variable discriminated among the three behavioral groups: Activity, Approach/withdrawal,

Distractibility, Adaptability and self-concept. Emotional intensity and persistence were the

two of the seven variables do not discriminate among three groups. (Juan [2000])

Fear of negative evaluation



The Social Avoidance and Distress Scale (SADS) and the Fear of Negative

Evaluation Scale (FNE) with anxiety disordered patients concluded that the SADS and FNE

lacked discriminant validity and may be inappropriate for subject selection or outcome

evaluation in studies of social phobia. Turner, McCanna and Beidel's (1987).

(d) The distribution of FNE scores in Turner et al.'s sample may have been unusually

depressed.

Fear of Negative Evaluation and Student Anxiety in Community College Active-

Learning Science Courses(England et al., 2017, 2019; Cooper et al., 2018c; Cooper and

Brownell, 2020).

Fear of Negative Evaluation Moderates the Effect of Subliminal Fear Priming on

Rejection of Unfair Offers in the Ultimatum Game, Takagishi, H., Fujii, T., Nishina, K. et

al. Fear of Negative Evaluation Moderates the Effect of Subliminal Fear Priming on

Rejection of Unfair Offers in the Ultimatum Game. Sci Rep 6, 31446 (2016).

https://doi.org/10.1038/srep31446



CHAPTER-III

METHODOLOGY



Aim of the study

To measure the attitude towards gender roles in relation to self-concept and fear of

negative evaluation among adults.

Statement problem

Whether there will be significant association between attitude towards gender role and

self-concept and fear of negative evaluation among adults.

Objectives

1. To examine the association between attitude towards gender role and self-concept among

adults.

2. To examine the association between attitude towards gender role and fear of negative

evaluation among adults

3. To examine the association between self-concept and fear of negative evaluation among

adults.

4. To explore gender differences in attitude towards gender roles among adults.

5. To explore gender differences in self-concept among adults.

6. To explore gender differences in fear of negative evaluation among adults.

Hypotheses

H1. There is significant association between attitude towards gender role and self- concept

among adults.

H2. There is significant association between self-concept and fear of negative evaluation

among adults.

H3. There is significant association between self-concept and fear of negative evaluation

among adults.



H4. There is significant gender difference between male and female adults with respect to

attitude towards gender roles.

H5. There is significant gender difference between male and female adults with respect to

self-concept.

H6. There is significant gender difference between male and female adults with respect to

fear of negative evaluation.

Operational definitions

Attitude towards gender role

The concept of ‘gender roles,’ refers to the activities ascribed to women and men on

the basis of their perceived differences. Gender roles are socially determined, change over

time and space and are influenced by social, cultural and environmental factors characterizing

a certain society, community or historical period. Gender roles aim at setting boundaries

between what is perceived as appropriate for women and for men in the society with regards

both to the public and private domains. Such roles are accepted as ‘natural’ and internalized

by girls and boys from a very early age, through the gender models they learn through their

social environment. In most societies, individuals are strongly pressured to abide by such

models, not only directly by the family or the community, but also indirectly by the role

models underlying the social fabric – the labour market, public policy, the taxation system

etc., which often act as deterrents to social change. Attitudes towards gender roles as the

“normative beliefs about what gender relations in society should be like, or to the extent to

which a person supports the norm of gender equality” [Bergh (2006)]

Self-concept The self-concept is a general term used to refer to how someone thinks about,

evaluates or perceives themselves. To be aware of oneself is to have a concept of oneself.

Baumeister (1999) provides the following self-concept definition: "The individual's belief

about himself or herself, including the person's attributes and who and what the self is". Carl

Rogers (1959) defined self-concept as "the organized, consistent set of perceptions and

beliefs about oneself."

Fear of negative evaluation (FNE) was originally defined as a trait related to

“apprehension about others’ evaluations, distress over their negative evaluations, avoidance

of evaluative situations and the expectation that others would evaluate oneself negatively”

(Watson & Friend, 1969, p. 449). FNE lies at the core of most conceptualizations of social



anxiety (e.g., Clark & Wells, 1995; Heimberg, Brozovich, & Rapee, 2010). More recently, a

complementary construct was introduced, fear of positive evaluation (FPE), described as

feelings of discomfort in face of favorable evaluation, associated cognitions and behavioral

avoidance of such occasions. This less intuitive component of social anxiety is explained in a

psycho-evolutionary framework. Accordingly, positive evaluation results in a relative upward

shift in the social hierarchy, thereby bringing the individual in conflict with higher-ranking

group members (Gilbert, 2001, 2014; Weeks, Heimberg, & Rodebaugh, 2008; Weeks &

Howell, 2012). David Watson and Ronald (1969) defined fear of negative evaluation as

“apprehension about other’s evaluations, distress over their negative evaluations, and the

expectation that others would evaluate oneself negatively.”

Sample

• Sample include both male and female.

• Unmarried and married.

• Age range: 18 and above

• Total sample size: 200

Sampling technique

Convenient sampling method

Inclusion criteria

• Adults above 18

Exclusion criteria

• Adults below age 18 years.

Tools for Assessment

Socio – demographic data sheet. A socio-demographic sheet was prepared by the

researcher to obtain the details of participants. This sheet included name, age, gender,

educational qualification, city of residence, socioeconomic status and current status.

Attitude towards gender roles

Attitude towards gender roles is developed by H.U Journal of education (2011). The

scale has five subscales, i.e., Egalitarian gender roles, Female gender roles, Marriage gender



role, Traditional gender roles, Male gender roles. It consists of 38 items (10 positive items

and 28 negative item). The scoring is performed on 5-point Likert type scale. The students’

egalitarian attitude sentences regarding gender roles were scored as 5 points ranging from

completely agree to absolutely disagree. The traditional attitude sentences regarding gender

roles were scored opposite to the positive sentences. Add up all the numbers obtained to get

the total score. The higher scores from the scale indicated that the students had more

egalitarian attitudes towards gender roles and the lower scores showed that the students’

attitudes were more traditional. The instrument’s total Cronbach alpha internal consistency

coefficient was found to be 0.92.

Robson Self-Concept Questionnaire

The SCQ is a self-report scale measuring self-esteem (Robson, 1989). The

questionnaire deals with attitude and beliefs which some people have about themselves. It

consists of 30 items (14 positive items and 16 negative items). The items are based on seven

components of self-esteem, according to theoretical and empirical information reviewed by

Robson (1988). The scoring is performed on an eight-point scale, ranging from completely

disagree to completely agree. Add up all the numbers obtained to get the total score. The

SCQ has been proven to have good reliability (Cronbach’s α of .89) and good validity.

The brief Fear of negative evaluation

The BFNE-II measures anxiety associated with perceived negative evaluation

(Carleton, Collimore, McCabe, & Antony, 2011; Rodebaugh et al., 2004; Weeks et al., 2005).

This scale is composed of 8 items describing fearful or worrying cognition. The respondent

indicates the extent to which each item describes himself or herself on a Likert scale ranging

from 1 'Not at all' to 5 'Extremely'. Add up all the numbers obtained to get the total score.

Procedure

The participants were contacted online on social media platforms and the

questionnaire was completed by participants using Google forms. The Google forms stated

the purpose of the research and Informed Consent. Participants, who fulfilled the inclusion

criteria and were willing to participate, provided their consent were given necessary

information for research purpose and would be kept confidential. After collecting the data, it

was analyzed using appropriate statistical techniques and results were interpreted.

Data analysis technique



The responses of the subject were analyzed using Statistical Package for Social

Sciences (SPSS) and Excel sheet. SPSS is a statistical software developed by IBM for data

management, analysis and investigation. The following statistical tool was applied for data

analysis.



CHAPTER IV

RESULT AND DISCUSSION



Normality of Data

Variables Statistic Df. Sig.

Attitude towards

gender roles
0.055 202 .2

Self- concept 0.063 202 .053

Fear of negative

evaluation
0.055 202 .2

Normality of the data was calculated using the Kolmogorov Simonov test. As the p values

were above 0.05, the data is determined to be normal. Thus, parametric tests are used to

analyse the data.

Reliability Statistics

Reliability Statistics for attitude towards gender roles

Cronbach's Alpha N of Items

0.899 38

Reliability Statistics for internet addiction

Cronbach's Alpha N of Items

0.912 30

Reliability Statistics for leisure time satisfaction

Cronbach's Alpha N of Items

0.899 8



Cronbach’s Alpha defines the internal consistency or average correlation of items in a

survey instrument to gauge its reliability. Nunnaly (1978) has pointed out 0.7 to be an

acceptable reliability coefficient. Cronbach’s alpha determined a reliability value of 0.899

and 0.912 for the items of leisure time satisfaction and internet addiction among young adults.

This guaranteed the internal consistency of the tools.

Hypothesis 1

H: There is significant relationship between attitude towards gender roles and self-concept

among young adults.

Table 1 Correlation between Attitude towards gender roles and self-concept among

young adults

N
Coefficient of

correlation (r)
t

Level of

significance
SEr

95% CI

Lower

95% CI

Upper

Shared

variance

208 0.65 12.36
Significant at

0.05
0.04 0.57 0.73 42.57

The calculated value of r = 0.65 and is significant at 0.05 level. (r = 0.65; p<0.05). Hence it

can be concluded that there is significant positive relationship between Attitude towards

gender roles and self-concept among young adults. The value of shared variance is obtained

as 42.57. This means that 42.57% of the variance in one variable can be explained by the

other variable.

The test of significance of relationship between Attitude towards gender roles and

self-concept among young adults revealed that there is significant relationship between

Attitude towards gender roles and self-concept among young adults. Hence the hypothesis

formulated in this context is accepted.



Figure 1: scatter plot of Attitude towards gender roles and self-concept among young

adults

Hypothesis 2

H: There is significant relationship between Attitude towards gender roles and fear of

negative evaluation among young adults.

Table 2 Correlation between Attitude towards gender roles and Fear of Negative

Evaluation among young adults

N
Coefficient of

correlation (r)
t

Level of

significance
SEr

95% CI

Lower

95% CI

Upper

Shared

variance

208 -0.63
-

11.59

Significant at

0.05
0.04 -0.71 -0.55 39.45

The calculated value of r = -0.63 and is significant at 0.05 level. (r = -0.63; p<0.05). Hence it

can be concluded that there is significant negative relationship between Attitude towards

gender roles and Fear of Negative Evaluation among young adults. The value of shared



variance is obtained as 39.45. This means that 39.45% of the variance in one variable can be

explained by the other variable.

The test of significance of relationship between Attitude towards gender roles and Fear of

Negative Evaluation among young adults revealed that there is significant relationship

between Attitude towards gender roles and Fear of Negative Evaluation among adults. Hence

the hypothesis formulated in this context is accepted.

Figure 2: scatter plot of Attitude towards gender roles and Fear of Negative Evaluation

among young adults

Hypothesis 3

H: There is significant relationship between self-concept and fear of negative evaluation

among young adults.

Table 3 Correlation between self-concept and Fear of Negative Evaluation among young

adults

N Coefficient of
correlation (r) t Level of

significance SEr 95% CI
Lower

95% CI
Upper

Shared
variance



208 -0.62 -
11.43

Significant at
0.05 0.04 -0.71 -0.54 38.8

The calculated value of r = -0.62 and is significant at 0.05 level. (r = -0.62; p<0.05). Hence it

can be concluded that there is significant negative relationship between self-concept and Fear

of Negative Evaluation among young adults. The value of shared variance is obtained as 38.8.

This means that 38.8% of the variance in one variable can be explained by the other variable.

The test of significance of relationship between self-concept and Fear of Negative

Evaluation among young adults revealed that there is significant relationship between self-

concept and Fear of Negative Evaluation among young adults. Hence the hypothesis

formulated in this context is accepted.

Figure 3: scatter plot of self-concept and Fear of Negative Evaluation

Hypothesis 4

H: There is significant difference between male and female young adults with respect to

attitude towards gender roles.



Table 4 Test of significance for difference between means of Attitude towards gender

roles of female and male young adults

Gender Number Mean Standard deviation C.R. Level of significance

female 122 97.24 12.04 0.05 Not significant at 0.05 level

male 86 97.16 10.81

The calculated value of C.R. is 0.05 and is not significant at 0.05 level (C.R. = 0.05; p>0.05).

Since the mean of the females do not differ significantly from that of the males, females and

males are more or less equal in Attitude towards gender roles.

Test of significance for difference between means of Attitude towards gender roles of female

and male young adults revealed that there is no significant difference between female and

male young adults in Attitude towards gender roles. Hence the hypothesis formulated in this

context is rejected.



Figure 4: Mean Attitude towards gender roles of female and male young adults

Hypothesis 5

H: There is significant difference between male and female young adults with respect to self-

concept.

Table 5 Test of significance for difference between means of self-concept of female and

male young adults

Gender Number Mean Standard deviation C.R. Level of significance

female 122 125.7 23.8 0.67 Not significant at 0.05 level

male 86 127.65 18.08



The calculated value of C.R. is 0.67 and is not significant at 0.05 level (C.R. = 0.67; p>0.05).

Since the mean of the females do not differ significantly from that of the males, females and

males are more or less equal in self-concept.

Test of significance for difference between means of self-concept of female and male young

adults revealed that there is no significant difference between female and male young adults

in self-concept. Hence the hypothesis formulated in this context is accepted.

Figure 5: Mean self-concept of female and male young adults

Hypothesis 6

H: There is significant difference between male and female young adults with respect to Fear

of Negative Evaluation.

Table 6 Test of significance for difference between means of Fear of Negative

Evaluation of female and male young adults

Gender Number Mean Standard deviation C.R. Level of significance



female 122 18.9 8.31 0.18 Not significant at 0.05 level

male 86 18.7 7.9

The calculated value of C.R. is 0.18 and is not significant at 0.05 level (C.R. = 0.18; p>0.05).

Since the mean of the females do not differ significantly from that of the males, females and

males are more or less equal in Fear of Negative Evaluation.

Test of significance for difference between means of Fear of Negative Evaluation of female

and male young adults revealed that there is no significant difference between female and

male young adults in Fear of Negative Evaluation. Hence the hypothesis formulated in this

context is rejected.

Figure 6: Mean Fear of Negative Evaluation of female and male young adults



CHAPTER V

CONCLUTION



This chapter contains a brief description of the study, major findings, tenability of the

hypotheses, implications of the study, strengths, limitations of the study and suggestions for

further research.

The aim of the study was to measure the attitude towards gender roles in relation to

self- concept and fear of negative evaluation among young adults. The objectives of the study

included to examine the associations between attitude towards gender role, self-concept and

fear of negative evaluation among young adults. In addition, it aimed to explore gender

differences in attitude towards gender role, self-concept and fear of negative evaluation.

The study group consisted of 209 adults (88 men and 121 women) who were selected

according to specific inclusion and exclusion criteria. The tools included the Attitude towards

gender roles (H. U Journal of education 2011), Robson Self-Concept Questionnaire (Robson,

1989), The brief Fear of negative evaluation (Carleton, Collimore, McCabe, & Antony, 2011;

Rodebaugh et al., 2004; Weeks et al., 2005). The data was analysed by computing descriptive

statistics and parametric.

The results of the study indicated that, in young adults, attitude towards gender role is

positively correlated with self-concept and attitude towards gender role is negatively

correlated with fear of negative evaluation. Self-concept is negatively correlated with fear of

negative evaluation.

It was also observed that among young adults, women have higher egalitarian attitude

compared to men, and men are more likely to have better self-concept and increased fear of

negative evaluation than women.

Strengths of the study

1. The present study explores attitude towards gender roles, self-concept and fear of

negative evaluation. While the association between attitude towards gender roles and self-

concept is not widely studied Indian population. Whereas, the association between self-

concept and fear of negative evaluation on the base of attitude towards gender is a fairly new

concept in India and has not been investigated either independently or with other related

constructs of psychology. Hence, a correlation approach of this study, serve a good purpose.

2. The study also investigates gender differences in the variables, which seems to be

less explored area of research in field of psychology in India.



3. The time to complete all three questionnaires is only 10-15 minutes in online forms.

4. The sample size of the study is adequate.

Limitations of the study

1. The study is purely quantitative in nature. The questionnaire is in the form of Likert

responses; hence limit the subjectivity of the responses. A semi-opened questionnaire or short

answered items might provide additional and crucial data for interpretation.

2. As the study was time bound and had to be completed within a limited period of 4

months the sample size had to be restricted.

3. The study has been carried out on young adults of age range 18-35 years, which is a

very large age range.

4. As the sample size are limited the findings could not be generalized.

5. The data was collected online using Google forms. The participants attempted them

online on their smart phones or other electronic devices. This might have caused a slight

inconvenience while completing the questionnaire to the participant.

Implications of the study

1. The findings of the study will act as a catalyst to carry out more expensive research

on a large population sampling in different areas of community.

2. The findings of the study indicated that men are more likely to have more

traditional attitude towards gender role. Hence, an adequate awareness must be given to them

about egalitarian attitude to improve their perspectives and to get rid of deeply held

traditional, stereotypical value system of gender roles imposed by the society. All human

beings have the right to be treated equally.

3. The finding of the study also suggest that women are more likely to have decreased

self- concept comparing to men. Hence, more opportunities should be given to them, to

challenge their own self limitation beliefs, should bring them out of the four walls of their

home and introduce them to the endless possibilities of the world around them.



Suggestions for further research

1. In the present research, young adults of age range 18 and above years were studied.

As this sample range is wide, future studies can focus on participants from narrower age

range.

2. This sample of this study had unequal gender sample size, so future research in this

field with equal gender sample sizes would provide more conclusive and empirical results.

3. This study focused on gender differences among young adults, hence future studies

can explore the influence of variables like socio-economic status, education level, occupation

etc.
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APPENDIX



APPENDIX-A

Attitude Towards Gender Roles

INSTRUCTIONS: Read the following statements carefully and choose the option

on how you feel about the statements.

Completel

y

Agree

Agree Undecided Disagree
Absolutely

disagree

A1. Decision
to have a
child should
be made by
both spouses
in
a marriage.

A2. Equal fee
should be
paid to the
women and
men in
professional
life.
A3. Widowed
woman
should be
able to
live by
herself.
A4. Assets
should be
shared
equally
when spouses
divorce.
A5. Equal
chances
should be
enabled to
women and
men for
professional
development.
A6. Domestic
work should
be shared
equally



between
spouses
in the family.

A7.
Daughters
and sons
should be
benefited
equally from
the family’s
economical
Means.
A8. Spouses
should decide
together
in the family.
B1. A woman
should
experience
sexual
encounter
after
they are
married.
B2. The
future wife of
a man should
be
a virgin.
B3. Girls can
be able to live
by
themselves
when they
gain their
economic
freedom.
B4. A woman
should be
able to go out
by herself at
night.
B5. A woman
should
consult a
woman
doctor in the
hospital.
B6. Families
should allow
girls to



flirt.
B7. The last
decision
regarding the
choice of her
husband
should be
made by her
father.
B8. A
woman’s
basic task is
motherhood.

C1.
Husband’s
cheating on a
wife
should be
regarded as
normal.
C2. Every
wish of the
man should
be
realized at
home.
C3. Man
should marry
again if the
woman is not
able to
deliver a
child.
C4. A woman
should reject
sexual
encounter in
marriages
if she does
not desireit.
C5. Husbands
should make
the
decisions
regarding
woman’s life.
C6.
Contraception
in marriages
should be
responsibility



of only
woman.
C7. A woman
is considered
more
precious if
she delivers a
boy.
C8. Woman
should prefer
to remain
silent instead
of arguing in
case of
aconflict with
their
husbands.
D1. The head
of the
household is
man.

D2. A man’s
main task in
the house is
breadwinning.
D3. Woman
should not
work if the
economical
situation of
the man is
adequate.
D4.
Profession
implemented
by woman
and man
should be
different.
D5. Men
should be
preferred in
employment
applications
because of
women’s
fertility.
D6. A girl
should obey
his father’s
wishes



until she is
married.
D7. Man
should deal
with tasks
away from
home such as
shopping and
payingthe
bills.
D8. Girls
should be
dressed in
pink while
boys should
be dressed
in blue.
E1. Man
should decide
on how to use
family
income.
E2. Men
should be
employed in
high status
professions.

E3. Boy’s
education
should be
prioritized in
the family.
E4. A man
should beat
up his wife
if necessary.
E5. Education
level of the
man should
be higher than
woman in
marriages.
E6. Man
should be
older than
woman in
marriages.



Appendix-B

Robson SCQ

This questionnaire deals with attitudes and beliefs which some people have about

themselves.

Please indicate how much you agree or disagree with each statement by ringing the

single number in each section which represents how you typically feel most of the time.

Since people vary so much in the opinions they hold, there are no right or wrong

answers

Sl.

No

.

Questions

Completel

y Disa

gree

Agre

e
Neut

ral

Co

mp

let

e

ly

Ag

ree

1 I have control over my own life. 0 1 2 3 4 5 6 7

2
I’m easy to like.

0 1 2 3 4 5 6 7

3 I never feel down in the dumps for very
long.

0 1 2 3 4 5 6 7

4 I can never seem to achieve
anything worthwhile.

0 1 2 3 4 5 6 7

5
There are lots of things I’d
change about myself if I

could.
0 1 2 3 4 5 6 7

6 I am not embarrassed to let
people know my opinions.

0 1 2 3 4 5 6 7

7 I don’t care what happens to
me.

0 1 2 3 4 5 6 7

8 I seem to be very unlucky. 0 1 2 3 4 5 6 7

9 Most people find me reasonably
attractive.

0 1 2 3 4 5 6 7



10 I’m glad I’m who I am. 0 1 2 3 4 5 6 7

11 Most people would take
advantage of me if they could.

0 1 2 3 4 5 6 7

12 I am a reliable person.

13 It would be boring if I talked
about myself.

0 1 2 3 4 5 6 7

14 When I’m successful, there’s
usually a lot of luck involved.

0 1 2 3 4 5 6 7

15 I have a pleasant personality. 0 1 2 3 4 5 6 7

16
If a task is difficult, that just
makes me all the more
determined.

0 1 2 3 4 5 6 7

17 I often feel humiliated. 0 1 2 3 4 5 6 7

18 I can usually make up my mind
and stick to it.

0 1 2 3 4 5 6 7

19
Everyone else seems much more
confident and contented than
me.

0 1 2 3 4 5 6 7

20
Even when I quite enjoy myself,
there doesn’t seem much
purpose to it all.

0 1 2 3 4 5 6 7

21 I often worry about what other
people are thinking about me.

0 1 2 3 4 5 6 7

22 There’s a lot of truth in the
saying “What will be, will be”.

0 1 2 3 4 5 6 7

23 Look awful these days. 0 1 2 3 4 5 6 7

24 If I really try, I can overcome
most of my problems.

0 1 2 3 4 5 6 7

25 It’s pretty tough to be me. 0 1 2 3 4 5 6 7

26 I feel emotionally mature. 0 1 2 3 4 5 6 7

27
When people criticize me, I
often feel helpless and second-
rate.

0 1 2 3 4 5 6 7

28
When progress is difficult, I
often find myself thinking it’s
just not worth the effort.

0 1 2 3 4 5 6 7

29 I can like myself even when
others don’t.

0 1 2 3 4 5 6 7

30 Those who know me well are
fond of me.

0 1 2 3 4 5 6 7



Appendix-c

Brief Fear of Negative Evaluation, Straightforward Items

(Carleton, Collimore, McCabe, & Antony, 2011; Rodebaugh et al., 2004; Weeks et al., 2005)

Please circle the number that best corresponds to how much you agree with each item.

Not at all

characteristi

c of me

A little
characteristic
of me

Somewhat
characteristic
of me

Very
characteristic
of me

Entirely
characteristic
of me

1. I worry
about what
other people
will think of
me even when
I know it
doesn't make
any
difference.

1 2 3 4 5

2. I am
frequently
afraid of other
people
noticing my
shortcomings.

1 2 3 4 5

3. I am afraid
that others
will not
approve of
me.

1 2 3 4 5

4. I am afraid
that other
people will
find fault with
me.

1 2 3 4 5

5. When I am
talking to
someone, I
worry about
what they
may be
thinking
about me.

1 2 3 4 5



6. I am
usually
worried about
what kind of
impression I
make.

1 2 3 4 5

7. Sometimes
I think I am
too concerned
with what
other people
think of me.

1 2 3 4 5

8. I often
worry that I
will say or do
wrong things.

1 2 3 4 5
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SELF-EFFICACY AMONG NCC AND NON NCC STUDENTS 

ABSTRACT 

The aim of the current study is to find “Self-efficacy among NCC and Non-NCC”. 

A sample of 300 (N=300) college students between the age of 13 to 23 was obtained. The general 

self-efficacy scale was used in this project. Self-efficacy is a person’s belief in his or her ability to 

succeed in a particular situation. Bandura described these beliefs as determinants of how people 

think, behave, and feel Albert Bandura (1977). The data was collected through a questionnaire 

which was sent to the participants through Google forms. Results were obtained through the 

Normality test and unpaired t-test, using the SPSS software and the results indicated that there is a 

significant difference between NCC and Non-NCC students. The current study investigated the 

difference between NCC and Non-NCC students in their self-efficacy. The sample consisted of 300 

Indian adults. The data was collected using the General Self-efficacy scale. Normality tests and 

independent t-tests were used for data analysis. The results revealed that NCC students are having 

more Self-efficacy when compared with non-NCC students. The self-efficacy among males is more 

when compared with females. 

 

 

Keywords: Self-efficacy, NCC 
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INTRODUCTION 

 

 
 

Self-efficacy was proposed by Albert Bandura, a psychologist, who refers to the 

individual's belief in their capacity to execute behaviors necessary to produce specific performance 

attainments. Self- efficacy affects every area of human endeavor. Those individuals who have a 

strong sense of efficacy can challenge themselves with difficult tasks and can be intrinsically 

motivated. NCC cadets who are having high self-efficacy are more likely to challenge themselves 

with difficult tasks and be intrinsically motivated. These students will put a high degree of effort in 

order to complete their commitments, and attribute failure to things which are in their control, 

rather than blaming external factors. Self-efficacy can influence the task. 

Students with a robust sense of effectivity are additional doubtless to challenge 

themselves with tough tasks and be as such motivated. These students can place forth a high degree 

of   effort so   as to   fulfill their   commitments   and    attribute    failure    to    things that are in 

their management, instead of blaming  external factors. Self-efficacious 

students additionally recover quickly from setbacks and ultimately are doubtless to realize their 

personal goals. Students with low self-efficacy, on the opposite hand, believe they cannot achieve 

success and therefore are less doubtless to create a conjunct,  extended  effort and 

should contemplate difficult tasks as threats that are to be avoided. Thus, students with poor self-

efficacy have low aspirations which can end in unsatisfactory educational performances turning into 

a part of a self-fulfilling feedback cycle. 

Self- effectivity is an element of the self- system comprised of a person’s attitudes, 

abilities, and psychological feature skills, per Bandura. this technique plays a 

significant role however we have a tendency to behave in response to completely different things. 

Self-effectivity is a part of this self-system. 

1.1 BACKGROUND OF THE STUDY 

 
Self-efficacy was proposed by Albert Bandura, a psychologist, who refers to the 

individual's belief in their capacity to execute behaviors necessary to produce specific performance 
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attainments. Self-efficacy affects every area of human endeavor. Those individuals who are having 

a strong sense of efficacy can challenge themselves with the difficult tasks and can be intrinsically 

motivated. NCC cadets who are having high self-efficacy are more likely to challenge themselves 

with difficult tasks and be intrinsically motivated. These students will put a high degree of effort to 

complete their commitments, and attribute failure to things that are in their control, rather than 

blaming external factors. Self-efficacy can influence the task. 

Self-effectivity is often outlined because of the belief in one's capabilities to 

realize a goal or an outcome. Students with a robust sense 

of effectiveness are additional doubtless to challenge themselves with tough tasks   and   be as 

such motivated. These students can place forth a high degree of effort to fulfill their commitments 

and attribute failure to things that are in their management, instead of blaming external factors. Self-

efficacious students additionally recover quickly from setbacks and ultimately are doubtless to 

realize their personal goals. Students with low self-efficacy, on the other hand, believe they 

cannot achieve success and therefore are less doubtless to create a conjunct, extended effort and 

should contemplate difficult tasks as threats that are to be avoided. Thus, students with poor self-

efficacy have low aspirations which can end in unsatisfactory educational performances turning into 

a part of a self-fulfilling feedback cycle. 

Self-effectivity is an element of the self-system comprised of a person’s attitudes, 

abilities, and psychological feature skills, per Bandura. this technique plays a 

significant role however we tend to behave in response to completely different things. Self-

effectivity is a vital a part of this self-system. 

1.2 PROBLEM STATEMENT 

 
The study aims at measuring self-efficacy among NCC and Non-NCC students. an 

individual's belief in his or her capacity to execute behaviors necessary to produce specific 

performance attainments (Bandura, 1977, 1986, 1997). Self-efficacy reflects confidence in the 

ability to exert control over one's own motivation, behavior, and social environment. 

1.3NEED AND SIGNIFICANCE OF THE STUDY 
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There is very little study conducted with NCC students and comparing their self-

efficacy. Comparing the self-efficacy of NCC students. People with high self-efficacy and high 

skills may lack the resources and equipment to perform. "When performances are impeded by 

disincentives, inadequate resources, or external constraints, self-judged efficacy will exceed the 

actual performance." Bandura (1986, p. 396) 

Rather than high self-efficacy, one might have low self-efficacy following failure or 

setbacks that cause them to lose faith in their capabilities and develop increased stress and 

depression (Bandura, 1984). By conducting this study, it can be found that there can be a difference 

in self-efficacy when compared between NCC and non-NCC students. 

 
1.4 SCOPE OF THE STUDY 

 
The study focuses on understanding the difference between Self-efficacy among 

NCC and non-NCC students. The aim of the research is to investigate the self-efficacy among NCC 

and non-NCC students. The results of the study will be useful in taking precautionary actions to be 

applied to future generations. As there is limited studies conducted over this topic. 

1.5 OBJECTIVES OF THE STUDY 

 
● To investigate self-efficacy among NCC and non- NCC students. 

● To investigate the significant difference of self-efficacy among males and females. 

 
 

 
1.6 LIMITATION OF THE STUDY 

 
Due to covid, the information was collected through an online platform with the 

help of google forms. The response was collected from India and the majority was from Kerala. 

Boys and girls have equally responded in the forms. but the majority of them were not a part of 

NCC or any other social groups like NSS, scouts and guides, SPC . 
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REVIEW OF LITERATURE 

 

 
Maddux, J. E, and Gosselin, J.T(2012) conducted a study on self-efficacy. The 

term self-efficacy has become omnipresent in scientific discipline and connected field. Many 

articles on each thinkable facet of self–efficacy have appeared in journals dedicated to scientific 

discipline,   sociology, physiology,   public   health,   medicine,    nursing,    and    another    field. 

the analysis are often solely summarized here and can't be mentioned very well. Thus, the goal of 

this chapter may be a breadth of coverage, not depth .in the 1st section discusses the definition 

and activity of self-efficacy. within the second section we have a tendency to discuss however self-

efficacy beliefs develop, and within the third, the importance of self-efficacy and also the 

application of self-efficacy and also the application of self-efficacy theory to the quantity of areas 

of human adaptation and adjustment. 

Muhammed Yusuf (2011) conducted a study on the impact   of self-

efficacy, achievement motivation, and learning methods on students’ educational action. Conducting    

this analysis is    very     important since there's instructional analysis on     the     top of analysis 

elements as Associate in Nursing integrated psychological 

feature model. Hand-picked collegian and HS students participated within the study. The impact of 

self-efficacy beliefs, action of the UKM collegian students. Scientifically, and result and direct 

technique    indicated    the impact of    self-efficacy    belief, action motivation,     and     elf 

learning methods on educational action. Self-efficacy beliefs considerably increased learning 

attainment. 

Vancouver, J.B., Thompson, C.M., Tischner, E.C., &Putka, D.J (2002)Conducted a 

study   on two studies   examining   the   negative   impact   of   self-efficacy   on   performance 

.although several studies have found a positive relationship once the analysis is finished across time 

(repeated measurement) rather than across individual. W.T Power (1991) foretold this negative 

relationship supported activity management theory .here 2 studies are given to (a) make sure 

the motor role of self-efficacy and (b)substantiate the explanation. in study 1, self-efficacy was 

manipulated for forty 3 of eighty seven undergraduates on associate analytic game. The 

manipulation    was    negatively related    to performance    on ordered trials.    In    the    2,    104 
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undergraduates contend the     analytics      game      and      were      assured inside the      degree to 

it that they'd assessed previous feedback. evidently, self-efficacy diode to certainty and thence 

exaggerated the possibility of committing logic errors. 

Bandura’s theory of self-efficacy has been used extensively for the study of 

behavior during a type of settings. Researchers within the space of line and educational behavior 

have targeted totally on performance and persistence still as alternative and interest. Less has been 

done watching the   link between   self-efficacy   belief    and bound affectional variables. the 

current study targeted on the link between self-efficacy and college man satisfaction. A sample of 

312 undergraduates was administered measures of self-efficacy that were considerably related 

to faculty satisfaction whereas the order of the opposite 2 measures of self-efficacy failed to account 

for any distinctive, further variance. 

College participation rates are growing among students of lower socioeconomic 

standing and first-generation students (those administrative body are the first members of their 

families to attend college),   however,   their   success   rates do   not maintain with   students 

of higher socioeconomic    standing and    other    people whose    members    of     the     family 

have attained school degrees. Analysis indicates that one half impacting school students’ success 

rate is confidence within their ability to induce supposed outcomes within the face of challenges 

(self-efficacy). Guided by artist Learning    Theory,    this    study     was     designed    to    assess 

the realizable impact of fast opportunities for winning completion of goals (efficacious actions) in 

introductory school courses. a whole of 159 university students in four introductory science courses 

were either assigned to an effect cluster taught victimization the quality lecture variety of teaching, 

or associate degree experimental cluster that adopted the Team-Based Learning framework. Eligible 

participants completed pre-and post-tests to assess realizable changes in self-efficacy levels, and 

final course grades were monitored to vi assess variations in final grades. it completely was 

hypothesized that adding opportunities for efficacious   actions   into   lower-division 

introductory school courses would increase every self-efficacy and grades   among first-

generation school students and so slim the action gaps. 

A lecturer, at Bahçeşehir University, İstanbul, Turkey 2015 conducted a study 

on the problems of psychological feature inclinations, psychological feature and meta-cognitive 
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approaches,      and      resource       management talents of       university       students square 

measure thought-about in predicting tutorial accomplishment. first university 

students crammed within the intended ways Learning form completed the Implicit Theories of 

Intelligence Scale, answered the accomplishment Goal   Inventory   Scale,   and   self-reported 

their grade averages. A statistical method of variance (MANCOVA) indicated that students with 

low self-efficacy were   inclined to believe that intelligence is inherent and can't be modified. 

It conjointly indicated    that    students    with    high    self-efficacy most    well-liked mastery 

goals, that entailed challenges and new information, in addition as performance goals that 

comprised sensible grades     and     surpassing     others. to     boot,     a gradable multiple 

correlation analysis discovered that   effort-regulation,   self-efficacy,    and    help-seeking 

explained twenty first of the variance in grade point average. it had been conjointly found that the 

connection between self-efficacy and grade point   average was partly mediate by effort-

regulation. to   boot, as   a   result   of students   with   self-efficacy   were able   to analyze and 

management their impulses and thrive within the face of challenges, they excelled academically.. 

Ishfaq Ahmed, TehminaFiaz Qazi, Associate in Nursingd ShaistaJabeen 2011 

conducted a take a look at the essential intention of this analysis was to explore the association 

between perceived educational performance and self-efficacy level of the scholars because it has 

been an unknown analysis space in Asian nations. Students were designated as a clear target 

population. The sample consisted of 250 university students. The form was used as a 

knowledge assortment instrument. a   significant portion   of   the form had    been    taken    from 

the analysis work done by Sherer et al. (1982). Out of 250 students, 212 students contributed to the 

information assortment comprising Associate in Nursing eighty fifth response rate for the study. 

SPSS 16.0 was used to analyze information. The findings of the study establish a weak positive 

association between the amount of self-efficacy (IV) and DV (perceived educational performance) 

as IV causes solely three.6% (.036) modification in DV (academic performance). Hence, there's a 

weak dependency of the perceived educational performance of scholars upon their level of self-

efficacy. 

Sruthi      Suresh      2017       conducted       a       study wherever motivation may 

be outlined because the driving force behind all the actions of a personal. action motivation is 
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predicated on reaching success and achieving all of our aspirations in life. and self–esteem is 

usually seen as a temperament attribute, which suggests that it tends to be stable and enduring. The 

influence of AN individual’s desires and needs each have a robust impact on the direction of their 

behavior     .Achievement     motivation     and vanity square     measure vital in regular activities 

and conjointly in careers. If a person is high in these 2 trials he are going to be able to create use of 

the abundant opportunities offered and might succeed. Therefore, it's necessary to 

know the issue that may facilitate to enhance action motivation and vanity. This study is aimed to 

assess the vanity and action motivation among feminine NCC cadets and non-NCC cadets. 

Methodology: The sample of the study consists of fifty of fifty} NCC cadets and 50 non-NCC 

cadets from numerous colleges in Coimbatore in Madras. The action motivation check by 

Bhargava and therefore the vanity scale by Rosenberg were wont to collect the info R result int it 

found that the NCC cadets were as a gaggle slightly additional action impelled than non-NCC 

cadets and self–esteem was slightly higher for non-NCC cadets than the NCC cadets, however there 

was no vital distinction. Conclusion: this can be the realm that additional analysis and exploration 

and NCC cadets across numerous collages got to be studied to additional validate the findings of 

this study. 

 

 

2.1 RESEARCH GAP 

 
There is no study that compares with the self-efficacy among NCC and other 

students who are not a part of NCC. Other studies concentrate over self-efficacy on very different 

topics.    Sruthi Suresh 2017 conducted a study wherever motivation may be outlined because 

the driving force behind all the actions of a   personal.   The action motivation check by 

Bhargava and therefore the vanity scale by Rosenberg were wont to collect the info R result int it 

found that the NCC cadets were as a gaggle slightly additional action impelled than non-NCC 

cadets and self–esteem was slightly higher for non-NCC cadets than the NCC cadets, however there 

was no vital distinction. In this study the sample size was less and concentrated on one particular 

college. so we studied the topic with a large sample size. They found that there is no difference 

between NCC and non-NCC students. 
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NCC CADETS 

 
The personality is composed of traits, or special qualities of behavior, which 

characterize the individual’s unique adjustment to life as shown in his behavior and thought.To 

develop qualities of character, courage, comradeship, discipline, leadership, secular outlook, spirit 

of adventure and sportsmanship and the ideals of selfless service among the youth to make them 

useful citizen. There are many activities included in NCC both cultural and physical. There are 

camps where the students do work that has to be done individually. Parades are conducted in the 

early morning and in the evening there are cultures. They are asked to wake up early in the morning 

for their daily parade when they are at the camp. The selections for the higher camps are done from 

interviews, physical fitness and their manners. When any crisis comes nCC students are always 

ready to help in every way they can. 

 

 

SELF EFFICACY 

 
Perceived self-efficacy is defined as people's beliefs about their capabilities to 

produce designated levels of performance that exercise influence over events that affect their lives. 

Self Efficacy beliefs determine how people feel, think, motivate themselves and behave. Such 

beliefs produce these diverse effects through four major processes. They include cognitive, 

motivational, affective and selection processes. 

 
 

The Agentic Worldview of Self-Efficacy Theory 

 
Self-efficacy theory emphasizes the importance of the individual and the 

individual's perceptions of his/her capabilities as key determinants of successful outcomes. Self-

efficacy theory, and the broader social cognitive theory in which self-efficacy is encompassed, 

therefore clearly endorse a democratic ideal that suggests that all individuals are competent to be 

successful, provided they have the opportunities and self-efficacy necessary to pursue their goals. 

Self-efficacy theory explicitly focuses on how individuals and communities can be empowered with 
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a sense of agency that will facilitate goal attainment. This is important as self-efficacy theory does 

not presume that individuals who are currently successful are inherently better than those who are 

not as successful. Rather, self-efficacy theory would suggest that individuals who are currently 

struggling may not have been provided with opportunities to obtain mastery experiences or 

modeling necessary to develop high levels of self-efficacy. Self-efficacy theory, therefore, suggests 

that it is the responsibility of the government and society to provide everyone with sufficient 

opportunities to engage in mastery experiences, receive positive social persuasion, and witness 

positively reinforcing models that will engender a strong sense of self-efficacy. 

 

 

It is worth noting, however, that self-efficacy theory does not suggest that positive 

self-efficacy beliefs are the only causes of important outcomes. Rather, as previously discussed, 

self-efficacy theory is rooted in a theory of triadic reciprocal determinism in which there is a 

constant interplay between personal factors (i.e., self-efficacy beliefs), behavior, and environmental 

factors. Self-efficacy theory emphasizes the relative importance of personal factors but 

acknowledges that behavioral and environmental factors have profound effects on outcomes. This 

theory of triadic reciprocal determinism therefore further reinforces the idea that if the effects of the 

environment are consistent (i.e., an even playing field for all), then self-efficacy beliefs will take on 

an even greater role in determining human behavior, and ultimately shaping outcomes. 

 

 

It is also important to note that self-efficacy theory does not advocate a 

Pollyannaish worldview in which positive expectancies for the future are the sole determinant of 

future outcomes. There has been a recent backlash against positive thinking among many members 

of the popular press. Books such as Barbara Ehrenreich's Bright-Sided: How the Relentless 

Promotion of Positive Thinking Has Undermined America have argued that an excessive emphasis 

on and belief in the benefits of positive thinking has had a detrimental effect on the lives of many 

individuals and the society as a whole. There is much to be said about identifying the potential 

pitfalls of naïvely optimistic worldviews or self-help programs that suggest that positive thinking 

provides almost magical benefits. However, it is important for researchers, clinicians, and the public 

to recognize the distinction between these less scientific theories of positive thinking and 
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empirically-based theories such as self-efficacy. Self-efficacy beliefs are in no way proposed to be a 

panacea for all of the ills of the world nor are self-efficacy beliefs proposed to be the only 

psychological factor that may determine important life outcomes. Rather, self-efficacy theory 

proposes a more measured worldview in which opportunities to experience or witness success may 

promote positive evaluations of one's capacities to succeed in the future which in turn increases the 

likelihood of subsequent positive outcomes. 

 

 

Health Behavior: Psychosocial Theories 

Several psychosocial theories have been developed to predict, explain, and change 

health behaviors. These theories can be divided into two main groups which are commonly referred 

to as social cognition models and stage models, respectively. The term ‘social cognition models’ 

refers to a group of similar theories each of which specifies a small number of cognitive and 

affective factors (‘beliefs and attitudes’) as the proximal determinants of behavior. The five models 

that have been used most widely by health behavior researchers in recent years are the health belief 

model, protection motivation theory, self-efficacy theory, the theory of reasoned action, and 

the theory of planned behavior. These models are outlined in turn, their similarities and differences 

are noted, and common criticisms are discussed. Stage models use similar concepts but organize 

them differently. According to this approach, behavior change involves movement through a 

sequence of discrete, qualitatively distinct, stages. The dominant stage model of health behavior, 

the transtheoretical model, is described, and some problems with the model and the research based 

on it are mentioned. 

Self-efficacy theory (SET) is a subset of Bandura's (1986) social cognitive theory. 

According to this approach, the two key determinants of behavior are perceived self-efficacy and 

outcome expectancies. The latter construct refers to the perceived positive and negative 

consequences of performing the behavior. See Schwarzer and Fuchs (1996) for a version of this 

model that incorporates risk perceptions and behavioral intention, as well as components of the 

action phase of behavior change. No meta-analysis of SET has been published, though there is 

substantial evidence for the predictive validity of self-efficacy (Schwarzer and Fuchs 1996). 
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Exposure to Vivo Therapy 

 
According to the self-efficacy theory of Albert Bandura, published in 1977, 

therapeutic change can be brought about by experiences of mastery arising from successful 

performance. Bandura has proposed that phobic behavior is influenced more by self-efficacy 

judgments than by outcome expectations. He argues that a person's self-efficacy can be improved 

by those psychological procedures, which enhance the level and the strength of the self-efficacy. 

Implicitly, he states that an exposure procedure is not a necessary condition to obtain therapeutic 

change. Self-efficacy can be improved by various treatment procedures. Field mastery experiences 

are, however, considered a critical ingredient in the treatment of phobic disorders. Thus, in the self-

efficacy theory, the psychological mechanism of change is a cognitive one, whereas the most 

effective psychological procedure is a behavioral one (performance-based). According to Bandura, 

perceived self-efficacy through performance successes depend on various personal and situational 

factors, for example, the difficulty of the task, the number of effort subjects expend, and the 

temporal pattern of their successes and failures. The model posits a central role in information 

processing. It states that subjects process, weigh and integrate information about their capabilities, 

and they regulate their behavior and effort accordingly. Strong relationships have been found 

between perceptions of self-efficacy and changes in phobic behavior by different treatments 

(including exposure therapy) for various phobias. On the other hand, there is also some evidence 

that seems in conflict with the self-efficacy theory. Some studies found that although self-efficacy 

predicted self-reported change, it did not have a significant relationship with behavioral or 

physiological change. 

 

More recently, Bandura extended the self-efficacy theory by stating that phobic 

anxiety derives from both low self-efficacy for performing overtly, and from low self-efficacy for 

exercising control over scary thoughts. Overall, self-efficacy seems a powerful measure in 

predicting dysfunctional behavior. The self-efficacy mechanism has received considerable support 
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from research in describing the relationship between what subjects think they can manage and what 

they can manage both before and after treatments for phobic complaints. 
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4.1 OBJECTIVES 

 
● To investigate the self-efficacy among NCC and Non-NCC students. 

● To investigate the significant difference of self-efficacy among males and females. 

 
4.2 HYPOTHESIS 

 
1: There is significant differences between NCC and Non-NCC students. 

 
2: There is a significant difference in self-efficacy among males and females. 

 
4.3 RESEARCH DESIGN 

 
The study is descriptive research design. Descriptive research design aims to 

attain the information to systematically describe a population. The descriptive method of research 

uses many different kinds of research methods to investigate the variables in question. It mostly 

uses quantitative data, although qualitative data is also used sometimes. Data was collected using 

Google Forms for the participants. Data were collected using a scale having well-established 

properties. The responses were scored according to the manuals. The data were analyzed employing 

the appropriate methods using SPSS and the findings were reported. 

 

 

4.4 SOURCE OF DATA 

 
The primary source of data was to collect the questionnaire and the secondary 

source of data was collected online by sending General self-efficacy scale questionnaires. 

 
 

4.5 SAMPLE SIZE 

 
The sample size collected in the research was 300. The age group that was selected 

for this study is from 13 to 24. Both males and females of this age group are included in this study. 

The number of male took part in the study is 150 and the number of females who took part in the 

study is 150. 
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4.6 SAMPLING METHOD 

 
Convenience Sampling method was used for administering the research study. 

Convenience Sampling is the most common form of non-probabilistic sampling. It is a method of 

collecting samples by taking samples that are conveniently located around a location or internet 

service. The scale used in the questionnaire was likert scale. The likert scale assumes that the 

strength of an attitude is linear. 

4.7 METHOD OF DATA COLLECTION 

 
The data required for the research project was collected using a questionnaire by 

sending the questionnaire through Google form to the school and college students who were 

interested in participating in the study. 

4.8 DRAFTING QUESTIONNAIRE 

 
For assessing the self-efficacy among NCC and Non NCC students, one 

questionnaire was used which measured the variable self-efficacy among NCC students and Non 

NCC students the scale used 

● General self-efficacy scale (GSE) 

 
The first page of questionnaire consists of demographic and background question 

relating to NCC and Non NCC students. Demographic information participants completed a short 

item questionnaire their name, age, gender and place. 

Self-efficacy measured by using the general self-efficacy scale (GSE) by Ralf 

Schwarzer and Matthias Jerusalem (1995). The scale is composed of 10 items. The scale is a self-

report measure of self-efficacy. The English version of the questionnaire is used. 

The total score is calculated by finding the sum of all items. For the GSE, the total score ranges 

between 10 and 40, with a higher score indicating more self-efficacy. 

Reliability and validity of general self-efficacy scale (GSE); The internal reliability 

for GSE = Cronbach’s alphas between .76 and .90. And the validity of the General Self Efficacy 
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Scale is correlated to emotion, optimism, and work satisfaction. Negative coefficients were found 

for depression, stress, health complaints, burnout, and anxiety. 

 

 

 

 

4.9 DATA ANALYSIS TECHNIQUE 

 
SPSS version 28 is used in the study. In this study the survey method the normality 

test is conducted. The scale that was used in the study is General Self- Efficacy Scale. The general 

self-efficacy scale has 10 items. The response options were presented with a 4-point Likert-type 

scale for each item. The survey was conducted using a questionnaire. Permission to conduct the 

study was obtained from subjects and rapport was established with them virtually (in order to 

reduce direct contact as the study was conducted during the period of covid-19 pandemic). After a 

brief introduction about the purpose of the study, the subjects were asked to fill up the Google 

forms. The participants were reassured about their anonymity and confidentiality of the information 

they were providing. The respondents were not required to reveal their names anywhere in the 

questionnaires or in personal data sheets and requested to be sincere in their response. The survey 

was then tested by normality test and then using independent t-test (unpaired t-test) is also tested. 

For analyzing the comparison of the variable – self-efficacy, the independent t-test 

is used to compare the NCC and non-NCC students. 

The independent t-test, also called the two-sample t-test, independent-sample t-test 

or student’s t-test, is a statistical test that determines whether there is a statistically significant 

difference between the means in two unrelated groups. A t-test may be an applied 

mathematics check to compare the suggestion of 2 groups. it's typically used in hypothesis testing to 

work out whether or not a method really has a control on the population of interest or whether or 

not 2 groups a of  units completely  different from each other 
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The present study investigates the difference between NCC and Non-NCC students 

in their self-efficacy. Normality test and independent t-test (unpaired t-test). 

 

 
Table 1: result of kolmogorov-smirnov of normality of NCC and non-NCC students. 

 

 

 
 

Gender Statistics Df Sig 
 

Male .071 150 .090 
 

Female .067 150 .057 

NCC 

Students in NCC .125 150 .004 
 

students not in 

NCC 

.063 150 .031 

 
 

 
 

Table 1, shows the normality test done. In this test, the self-efficacy is tested 

among the NCC and Non- NCC students where the obtained significance values are shown. The 

students who are there in NCC are having a significance value of .004 and those who are not there 

in NCC are having the significance value of .031. 

Here in this table the obtained significance value for males is.090 and for females it 

is .057 where both values are above .005 there and it is normally distributed. The df value obtained 

for males and females is equal (150). 
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Table 2: independent t-test of self-efficacy among NCC and non-NCC students. 
 

 

 

Self-efficacy NCC N Mean Std. deviation Std. Error mean 

students there in NCC 150 32.66 5.745 .483 

students no in NCC 150 30.52 4.322 .380 
 

 

 

Here in this table, we can see that the mean value of students who are there in NCC is 32.66 and 

the mean value of the students who are not a part of NCC is 30.52. The standard deviation of self-efficacy for 

those who are there in NCC (SD=5.745) is greater than that of those who are not there in NCC (SD=4.322). This 

difference in standard deviation implies that those students who are there in NCC are having more self-efficacy. 

The hypothesis “there is a significant difference between NCC and non-NCC students” is accepted. 

 

 

Table 3. independent t-test of self-efficacy among males and females 

 
Self-efficacy Gender N Mean Std.deviation Std. error mean 

 Male 150 31.57 5.517 .473 

 Female 150 30.68 5.463 .418 

 

 
Table 4: shows that males and females are having a great difference in their self-

efficacy. The mean self-efficacy in males is 31.57 which is greater than the mean self-efficacy in 

females which is 30.68. while the standard deviation of self-efficacy for men is is5.517 which is 

greater than the standard deviation for the female is 5.463. The hypothesis “there is significant 

difference in self-efficacy and gender” is accepted. 
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By conducting the test we found out that the self-efficacy of NCC students are 

having more self-efficacy among NCC and non-NCC students. mean value of students who are 

there in NCC is 32.66 and the mean value of the students who are not a part of NCC is 30.52. The 

standard deviation of self-efficacy for those who are there in NCC (SD=5.745) is greater than that 

of those who are not there in NCC (SD=4.322). This difference in standard deviation implies that 

those students who are there in NCC are having more self-efficacy. The hypothesis “there is a 

significant difference between NCC and non-NCC students” is accepted. 

The second objective was to find the significant difference in self-efficacy on the basis of gender. 

males and females are having a great difference in their self-efficacy. The mean self-efficacy in 

males is 31.57 which is greater than the mean self-efficacy in females which is 30.68. while the 

standard deviation of self-efficacy for men is is5.517 which is greater than the standard deviation 

for the female is 5.463. The hypothesis “there is significant difference in self-efficacy and gender” 

is accepted. 

Therefore the findings got form the study is that the NCC students are having more 

self-efficacy compared with non-NCC students, and there are difference among males and females 
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RECOMMENDATIONS 
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The recommendations that can be given were that more NCC students can be 

added in the study. Self-efficacy enhances self-control. It impacts all the practical aspects of human 

functioning –from personal relationships to skilled commitments, and social interactions, and 

relates to a low risk of mortality. On the side of resilience, self-efficacy helps in achieving goals and 

acquiring a way of accomplishment in life. 

We can help the non-NCC students to increase their self-efficacy by setting goals, 

looking at the bigger picture, and reframing the obstacles. The students can show strong intrinsic 

motivation to learn from mistakes and overcome hurdles and can inspire others with/her way of life 

and achievements. The discipline of the NCC students is more compared with the other students. 

The capabilities and the work they do in the NCC camps are totally different from the students who 

are not a part of NCC, which can increase their self efficacy. They are interacting with all kinds of 

people. This study can be done in wide settings also by taking the equal numbers of males and 

females. 
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CONCLUSION 
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An inference can be made from the current study that there is A Difference between 

the NCC and non-NCC students and a significant difference in gender based on self-efficacy. The 

study was conducted using the general self-efficacy scale (GSE). Self-efficacy can be obtained 

either through theory or through practice. The purpose of the present study was to investigate which 

group of students are having more self-efficacy (NCC or non-NCC). The general self-efficacy scale 

was used, there were 10 questions in the questionnaire. A total of 300 participants were there who 

filled out the questionnaire.where males who took part in the study was 150 and females who took 

part in the study was 150. The results showed that NCC students are having more self-efficacy than 

other school and college students by using the questionnaire. 
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APPENDIX A 

 
INFORMED CONTENT 

 

 

 
I understand that my participation in this study is voluntary and I can decline 

my participation without giving any reason. I understand that this study requires 

demographic details and questionnaires to be filled out. I have been given a sufficient amount 

of time to review the information and have sought the required clarification too. 

 

By ticking on the I agree option, I give my full consent to participate in the study 
 

 

 

 

 

 

 
I Agree 

 
I Disagree 

 

 

 

 

 

DEMOGRAPHIC SHEET 

 

 

 
1. Name : 
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2. Age: 

 
3. Gender: male/female/ other 

 
4. Education: 

 
5. Locality: urban/ rural 

 
6. Are you part of NCC 

 
7. From when you have been in NCC 

 
8. How many years you have been in NCC 

 
9. Are you a part of any other social unit or club 

 

 

 

 

 
Appendix B 

 

 

 

 

 

 

 

 
 

 
The following questions needs to be 

answered honestly 

 

 

Please check one response for each item 

that best indicates your irritability. 

 
Not at 

all 

true 

 
Hardly 

true 

 
Moderately 

true 

 
Exactly 

true 
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1. I can always manage to 

solve difficult problem if I try 

hard enough 

 
1 

 
2 

 
3 

 
4 

2. If someone opposes me, I 

can find the means and ways 

to get what I want. 

 
1 

 
2 

 
3 

 
4 

3. If someone opposes me, I 

can find the means and ways 

to get what I want. 

 
1 

 
2 

 
3 

 
4 

4. I am confident that I could 

deal efficiently with 

unexpected events. 

 
1 

 
2 

 
3 

 
4 

5. Thanks to my 

resourcefulness, I know how 

to handle unforeseen situation. 

 
1 

 
2 

 
3 

 
4 

6. I can solve most problem 

if I invest the necessary effort. 

 
1 

 
2 

 
3 

 
4 

7. I can remain calm when 

facing difficulties because I 

can reply on my coping 

abilities. 

 
1 

 
2 

 
3 

 
4 

8. When I am confronted with 

a problem, I can usually find 

several solution 

 
1 

 
2 

 
3 

 
4 

9. If I am in trouble, I can 

usually think of a solution 

 
1 

 
2 

 
3 

 
4 

10. I can usually handle 

whatever comes my way. 

 
1 

 
2 

 
3 

 
4 
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Chapter 1

INTRODUCTION

Mathematical modeling is a scientific attempt to describe real life phe-

nomena using mathematical tools. Each model consists of a set of vari-

able parameters and rules of evolution for these parameters. By apply-

ing these rules to the model’s parameters, one can learn a lot about the

phenomenon in question, and, based on the results, make informed de-

cisions, predict the future, or make the optimal choice between different

options. Many mathematical models are implemented on computers;

their simulations can run in a matter of minutes, or even seconds, often

replacing real life experiments that consume vast amounts of time and

resources.

1.1 Mathematical model

Mathematical modelling is the process of describing a real world prob-

lem in mathematical terms, usually in the form of equations, and then

using these equations both to help understand the original problem,

and also to discover new features about the problem. Modelling both

lies at the heart of much of our understanding of the world, and it

allows engineers to design the technology of the future.

In mathematical modelling, we take a real-world problem and write

it as an equivalent mathematical problem. We then solve the mathe-

matical problem, and interpret its solution in terms of the real-world

problem. After this we see to what extent the solution is valid in the

1



1.2. HCV INFECTION A Mathematical Model Of Hepatitis C Virus Infection

context of the real-world problem. So, the stages involved in mathemat-

ical modelling are formulation, solution, interpretation and validation.

Mathematical models are used to solve many real-life situations like:

• launching a satellite.

• predicting the arrival of the monsoon.

• controlling pollution due to vehicles.

• reducing traffic jams in big cities.

• estimating treatment prolongation for persistent infections

Mathematical models can take many forms, including dynamical sys-

tems, statistical models, differential equations, or game theoretic mod-

els. These and other types of models can overlap, with a given model

involving a variety of abstract structures. In general, mathematical

models may include logical models.

1.2 HCV infection

Hepatitis C is a liver disease caused by the hepatitis C virus (HCV):

the virus can cause both acute and chronic hepatitis, ranging in sever-

ity from a mild illness lasting a few weeks to a serious, lifelong illness.

Hepatitis C is a major cause of liver cancer. The hepatitis C virus is a

bloodborne virus: the most common modes of infection are through ex-

posure to small quantities of blood. This may happen through injection

drug use, unsafe injection practices and unsafe health care.

The liver is the biggest organ in the body, and it plays an vital role

in all metabolic processes in the body. The main job of the liver is

to filter the blood, fight infections among other functions. Once the

liver is infected, its functions are affected too. However, viruses, which

are tiny infectious agents, can to replicate inside the living cells of an

organism; they are the most popular cause for hepatitis, that is why it is

often called ‘viral hepatitis’ There are numerous kinds of viral hepatitis

such as A, B, C, D, and E. The most well-known sorts of viral hepatitis

are hepatitis A virus (HAV), hepatitis B virus (HBV), and hepatitis C

Department of Mathematics, St.Teresa’s College (Autonomous),Ernakulam
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virus (HCV).

Globally, an estimated 71 million people have chronic hepatitis C virus

infection. HCV infection, the vaccine does not exist yet, but the active

research is ongoing. Scientists are working on a vaccine, but challenges

specific to hepatitis C have historically made developing the vaccine

difficult.

Hepatitis C virus infection emerged after most blood transfusion in-

fections were associated with either hepatitis A (HAV) or hepatitis B

(HBV) virus. It was first identified in 1989 when a team of Choo iso-

lated this single stranded RNA from the serum of infected chimpanzees.

They re-named the Non-A, Non-B hepatitis as hepatitis C.

After exposure to HCV, a strong host immune response is launched.

Thus, some patients with hepatitis C virus infection will naturally clear

the virus during the early phase of infection without medical interven-

tion. Antiviral therapy has been used to cure chronically HCV infected

patients. It is currently the only available treatment because of the lack

of an HCV vaccine. Newly, direct-acting antivirals (DAAs) is the most

common way that is used to give treatments that target certain steps

of the life cycle of the HCV. However, antiviral therapy is expensive,

associated with side effects, and not effective in all patients.

1.3 Immune Responses

An immune response is a reaction that occurs within an organism

for the purpose of defending against foreign invaders. These invaders

include a wide variety of different microorganisms including viruses,

bacteria, parasites, and fungi which could cause serious problems to

the health of the host organism if not cleared from the body. There

are two distinct aspects of the immune response, the innate and the

adaptive, which work together to protect against pathogens.

Department of Mathematics, St.Teresa’s College (Autonomous),Ernakulam
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The innate immune system cells such as natural killer (NK) and

macrophages are always ready to fight microbes and all other pathogens

in a non-specific way, no matter what kind of pathogen they are fight-

ing.However, this kind of response cannot recognize some pathogens

and then eliminate infectious organisms.

Oppositely, the adaptive immune responses are more complex than

the innate immune responses. They are responsible for recognizing the

physical structure of a pathogen. Once an antigen has been recognized,

the adaptive immune system is able to create an army of immune cells

for neutralizing or eliminating the antigen.The adaptive responses can

perceive proteins that are shaped by the pathogen. When the adap-

tive responses are activated, they begin to divide in numbers. The

lymphocytes, which are white blood cells, are the most paramount fac-

tor of the adaptive immune system. They can be grouped into two

important kinds of cells; B-lymphocytes, which is called B-cells, and

T-lymphocytes, which is called T-cells.B-cells and T-cells are the fun-

damental players in the host immune response. B-cells produce anti-

bodies. They are named as B-cells because they are produced in the

human bone marrow. B-cells begin to divide into memory and effector

cells once they are activated.

These new B-cells are repetitions with the same certain receptors

that can recognize HCV. The memory B-cells will stay in the system

in case HCV enters the host in the future, but they take no action.

On the other hand, the effector B-cells, which are called plasma cells,

are responsible for the release of new antibodies. T-cells come into two

different types of cells, T-helper cells and T-killer cells (cytotoxic T-

lymphocytes (CTLs)). T-helper cells are considered an essential part in

the activation of the B-cells and, in this way, in the release of antibodies.

The interactions between pathogens and immune responses can be

viewed as a predator-prey system. The predator is the immune cells

like the B-cells and T-cells and the prey is the virus.The predator types

Department of Mathematics, St.Teresa’s College (Autonomous),Ernakulam
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can minimize the sustenance resource to levels that are too low for other

predator types to survive.

Department of Mathematics, St.Teresa’s College (Autonomous),Ernakulam
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Chapter 2

MODEL OF VIRAL DYNAMICS

Mathematical modeling is a useful tool in studying of virus dynamics

because it helps to understand the biological mechanisms involved and

interpret the experimental results. In this section, first, consider the

early basic ordinary differential equation (ODE) model that has been

applied to virus dynamics. Then, show the original mathematical model

of viral dynamics under antiviral therapy. This model had proved very

successful in understanding the pathogenesis and guiding therapy for

hepatitis C virus (HCV) infection. After that, introduce the extended

model of the original model that considers the proliferation of liver cells.

Finally, we proceed to introduce the model that shows the interaction

between the immune response and hepatitis C virus (HCV).

The early mathematical model for the basic dynamics of the virus was

developed and analysed in to understand the dynamics of HIV, hepatitis

B (HBV) and some other viruses infection. The basic principles of the

early virus dynamics model are shown in Figure 2.1. The model design

is based on three variables: the number of uninfected or target cells T,

that infected when they meet free viruses V, the number of infected

cells I, which produce new virus particles that leave the cell and find

other uninfected cells.

6
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Figure 2.1: A schematic diagram of the basic model of viral infection.

The basic model of virus dynamics can be written in the chemical

reaction notation:

T + V → I → kV

The equations that describe the interaction between these cells and

virus particles are given by ordinary differential equations:

dT

dt
= λ− dT − βV T (2.1)

dI

dt
= βV T − δI (2.2)

dV

dt
= αI − µV (2.3)

This model assumes that uninfected cells T, are produced at a rate

s,and they are subject to natural death at a rate dT, and become in-

fected by the interaction with virus at a rate βVT. Infected cells I, are

naturally die at a rate δI, Free virus is produced by infected cells at

a rate αI and clearance at a rate µV. Thus, the average lifetime of an

infected cell is
1

δ
,the average lifetime of a free virus particle is

1

µ
, the

total number of virus particles produced from one infected cell is
α

δ
.

Department of Mathematics, St.Teresa’s College (Autonomous),Ernakulam
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After the discovery of hepatitis virus type C, it became significant to

study the dynamics of the virus.

Extended the previous model in by including a separate differential

equation for healthy hepatocytes. This model, which is called original

model, also describes the viral kinetics in HCV patients during IFN-α

treatment. The original model during treatment is given by the follow-

ing system of ordinary differential equations:

dT

dt
= s− dT − (1− η)βV T (2.4)

dI

dt
= (1− η)βV T − δI (2.5)

dV

dt
= (1− ϵ)αI − µV (2.6)

ϵ is the efficiency of the drug in blocking production of the virus from

infected cells and η is the efficiency of the drug in stopping infection.

The remaining parameters are defined similarly to the basic model (1).

Treatment of patients with chronic hepatitis C with recombinant inter-

feron alfa (rIFN-alpha) can cause a decrease of serum transaminases

and hepatitis C virus (HCV) RNA. Recent trials evaluating combina-

tion therapy of IFN-alpha and ribavirin suggested a potential synergis-

tic effect. They concluded that it is important to control the dynamic of

HCV virus in the early phase of their stage to help to guide treatment

because it has a very high dynamic. After that, several articles were

published to use this model to better understand HCV infection.

The previous model ignores the proliferation of both infected I and

uninfected Tcells .Therefore, extended the original model by adding

a proliferation terms r for both infected and uninfected hepatocytes

(Figure 2.2) that allow the total number (T + I) of liver cells to reach a

maximum size Tmax.

Department of Mathematics, St.Teresa’s College (Autonomous),Ernakulam
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Figure 2.2:

The corresponding differential equations of the extended mathemat-

ical model are given by:

dT

dt
= s+ rT − (1− (T + I)

Tmax

)− dT − (1− η)βV T (2.7)

dI

dt
= (1− η)βV T + rI(1− (T + I)

Tmax

)− δI (2.8)

dV

dt
= (1− ϵ)αI − µV (2.9)

In this model, r represents the maximum proliferation rate of the

uninfected T and infected I, hepatocytes, which means that T and

I hepatocytes can proliferate under a blind homeostasis process, in

which there is no distinction between infected and uninfected cells in

the density-dependent term. The number (T + I) represents the total

hepatocyte population which can increase up to a maximum of Tmax.

The remaining parameters are defined similarly to the original model.

The presentation of the hepatocytes proliferation in this model is the

new advantage that has demonstrated an important role in understand-
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ing the viral dynamics later on.

The immune response of the CTL is responsible to ban the reproduc-

tion of the virus, and the immune response of the antibody is responsi-

ble to neutralize the virus. Therefore, Wodarz (2003) proposed a model

that deals with the interaction between HCV and immune responses in

a host. This model extended to model given by adding two differential

equations, one represents the number of CTLs and is denoted by Z,

and the other one represents the number of the antibody response and

is denoted by W .

Figure 2.3:
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Consider the extension of given by the system of ordinary differential

equations:
dT

dt
= s− dT − βV T (2.10)

dI

dt
= βV T − δI − pIZ (2.11)

dV

dt
= αI − µV − qV W (2.12)

dZ

dt
= cIZ − δ5Z (2.13)

dW

dt
= gV W − δ4W (2.14)

Here, pIZ represents the rate of killing the infected cells by the CTL

response, and the qV W represents the rate of neutralized virus particles

by the antibody. In response to virus antigen that is produced from

infected cells, I, at a rate cIZ, CTLs increase. Also, CTLs decay at rate

δ5Z in the lack of antigenic stimulation. In response to virus particles,

antibodies progress at a rate gV W . In addition, antibody decay at a

rate δ4W . Thus, it was concluded that the immune response balance

plays a crucial role in controlling the virus as it develops over time.
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Chapter 3

MODEL OF HEPATITIS C

VIRUS INFECTION

3.1 Mathematical Model

Although hepatitis C virus kinetics and immune determinants during

primary infection have been described, the virus-host interplay is not

fully understood. Each model consists of a set of variable parameters

and rules of evolution for these parameters.

We used mathematical modeling to specify and measure virus-host

dynamics. In this section, interested in understanding the interactions

between the hepatitis C virus and the immune system under treat-

ment, taking into consideration the proliferation for both infected and

uninfected hepatocytes.

Combine model (2) and model (3) to obtain a new mathematical

model of HCV that incorporates the immune system and cell prolif-

eration.

dT

dt
= s+ rT (1− T + 1

Tmax

)− dT − (1− η)βV T (3.1)

dI

dt
= (1− η)βV T + rI(1− T + 1

Tmax

)− δI − pIZ (3.2)
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dV

dt
= (1− ϵ)αI − µV − qV W (3.3)

dZ

dt
= cIZ − δ5Z (3.4)

dW

dt
= gV W − δ4W (3.5)
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Table 3.1: The parameters that are used in the model are listed with

their units in Table:

Parameters Interpretation Units

η The efficacy of the drug in stopping new infection Unitless

ϵ The efficacy of the drug in blocking virus production from infected
cells (I)

Unitless

α Production rate of the virus particles (V) from infected cells (I) virionscells−1day−1

β The rate at which virus (V) infects healthy cells (T) mlday−1virions−1

δ5 Natural decay rate of CTLs (Z) in the absence of antigenic stim-
ulation

day−1

δ4 Natural decay rate of antibody (W) day−1

µ Natural clearance rate of virus particles (V) day−1

g Development rate of antibody (W) in response to virus particles
(V)

day−1

δ2 The rate at which CTLs (Z) kills infected cells (I) day−1

p Natural death rate of infected cells (I) day−1

δ3 The rate at which antibody (W) neutralized the virus particles
(V)

day−1

q Natural clearance rate of virus particles (V) day−1

δ1 Natural death rate of healthy cells (T) day−1

r The maximum proliferation rate of the uninfected (T) and infected
(I) cells

day−1

s Natural production rate of healthy cells (T) cellml−1day−1

Tmax Maximum size of growth of the liver cellml−1

c Expand rate of CTLs (Z) in response to virus antigen derived from
infected cells (I)

day−1

3.2 Successful Drug Therapy

Hepatitis C is the number one cause of liver cancer and liver transplants.

Its brought on by a virus you can catch if you come into contact with

contaminated blood. You could get it from an unclean tattoo needle.Its

curable. But curing it has not always been easy or comfortable. For

decades, you needed painful shots of a medicine called interferon and

a pill called ribavirin. These drugs didn’t target the virus that made

you sick. Instead, they amped up your immune system so you’d fight

it the way you do when you get the flu. But the treatment didn’t

always get the virus out of your body. Cure rates hovered around 50

persentage. And people who stuck with the yearlong treatment not all

did had to live with chemo-like side effects.These days, more and more
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people can get rid of the virus by simply taking a pill, at home, for

just a few weeks. There are several ways to do it without having to get

shots.Here’s a closer look at some of the drugs and a peek at those on

the horizon.

The definition of the critical drug efficiency was observed. Thus, if

the efficiency of a drug, ϵ which acts to block the production of the

virus from infected cells. It was greater than the value of the critical

drug efficiency, viral levels persistently decay on treatment eventually

prompting eradication. If the efficacy of a drug η, which acts to block

the new infection. It was less than the value of the critical drug ef-

ficiency. Viral levels in any case would decay, but in the end they

would balance at a nonzero steady state in spite of proceeding with

treatment. This discovery demonstrated that the idea of ϵc applies to

HCV dynamic models in which healthy cells (target cells)T levels are

permitted to vary.
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Chapter 4

CASE STUDY : HEPATITIS C

VIRUS INFECTION

Hepatitis C is a liver disease caused by the hepatitis C virus (HCV).

Hepatitis C is a major cause of liver cancer. The three most common

of these types are Hepatitis A, Hepatitis B, and Hepatitis C. Hepatitis

A virus survives in fecal matter and is primarily transmitted through

sexual contact. The Hepatitis A virus causes only a short span of in-

fection and, therefore, does not become chronic. People with Hepatitis

A improve without treatment.

The Hepatitis B virus is spread similarly to HIV, but is 100 times more

infectious because the virus can survive outside the host for many days.

Hepatitis B can become chronic in approximately 6 percent of infected

individuals and causes extensive damage to the liver. Hepatitis C is

a bloodborne pathogen and is trans mitted primarily by exposure to

blood through the skin, such as through Intravenous Drug Use (IDU),

by long-term hemodialysis , or by healthcare workers after possible

exposure to Hepatitis C positive blood.

There is no vaccine for Hepatitis C. However, a combination of harm

reduction strategies such as the provision of new needles and syringes,

the treatment of substance abuse, and the following of infection control

guidelines in healthcare are becoming a successful prevention campaign

due to the growth of community planning groups.
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4.1 Hepatitis C Background

4.1.1 Genotype

The major HCV genotype worldwide is genotype 1, which accounts for

40 percentage-80percentage of all isolates. Genotype 1 also may be

associated with more severe liver disease and a higher risk of hepato-

cellular carcinoma. Genotypes 1a and 1b are prevalent in the United

States, whereas in other countries, genotype 1a is less frequent.

After the virus enters the body, there is an incubation period last-

ing 1.5 to 6 months (average 4 months) until illness begins. During

the acute phase (first 6 months after infection) most persons have no

symptoms or might experience a mild illness. The initial test is the Hep-

atitis antibody enzyme immunoassay test which indicates either past or

present infection. If the Hepatitis antibody enzyme test is positive, a

Polymerase Chain Reaction (PCR) test is given. This test detects the

presence of the Hepatitis C virus in the blood and, thus, is used to

diagnose chronic Hepatitis C infection.

4.1.2 Hepatitis C Virus Progression

Progression begins with inflammation of the liver, followed by death of

liver cells. This causes scarring and hardening of liver tissue. About

20 percent of people with chronic hepatitis C go on to develop cirrhosis

of the liver in 15 to 20 years. About 75 to 85 percent of people with

hepatitis C progress to the chronic phase. However, even in the chronic

phase, it may take years for symptoms to show. Progression begins with

inflammation of the liver, followed by death of liver cells.

This causes scarring and hardening of liver tissue. The virus can cause

both acute and chronic hepatitis, ranging in severity from a mild illness

lasting a few weeks to a serious, lifelong illness. Hepatitis C is a major

cause of liver cancer. In approximately 15 percent of these cases, a

person develops cirrhosis, necrosis, and, then, cancer. Five percent die.
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This stage of the Hepatitis C progression is known as Chronic Hep-

atitis C and is defined as infection with the Hepatitis C virus recurring

for more than six months based on the presence of the Hepatitis C

single-stranded RNA in the blood. There is no cure for Hepatitis C,

but a proper medication regime can stop the virus from replicating

itself.

4.1.3 Treatment

Currently, the most effective therapy for hepatitis C is a drug combina-

tion consisting of pegylated interferon and ribavirin. Pegylated inter-

feron is taken weekly as an injection and ribavirin is a twice daily tablet.

Globally, around 150 million people are infected with hepatitis C virus

(HCV). India contributes a large proportion of this HCV burden. The

prevalence of HCV infection in India is estimated at between 0.5 per-

centage and 1.5 percentage. It is higher in the northeastern part, tribal

populations and Punjab, areas which may represent HCV hotspots, and

is lower in western and eastern parts of the country. The predominant

modes of HCV transmission in India are blood transfusion and unsafe

therapeutic injections. There is a need for large field studies to better

understand HCV epidemiology and identify high-prevalence areas, and

to identify and spread awareness about the modes of transmission of

this infection in an attempt to prevent disease transmission.

4.2 Equations and Analysis

To simplify the model into a set of ordinary differential equations that

we have discussed so far, we will consider only the relationship between

the Dormant infected individuals and the Chronic infected individuals.

Again, once an individual is infected with the Hepatitis C virus, the

virus will always be present. Therefore, the infected population, I(t),

will either have chronic Hepatitis C infections, C(t), for the next couple

of decades or they will be considered “cured” (virus is dormant) by a

Sustained Viral Response (SVR).

Department of Mathematics, St.Teresa’s College (Autonomous),Ernakulam
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We define:

S(t) = the number of Susceptible people

A(t) = the number of Acute infected people

C(t) = the number of Chronic infected people

Department of Mathematics, St.Teresa’s College (Autonomous),Ernakulam

19



4.2. EQUATIONS AND ANALYSIS A Mathematical Model Of Hepatitis C Virus Infection

D(t) = the number of Dormant infected people

L(t) = the number of infected people with Liver disease

N(t) = the number of infected people with Necrosis of the Liver

β =the rate increase of infected people due to IVDA (intravenous

drug abuse)

δ = the rate increase of chronic infected people due the bodies inability

to kill the active hepatitis C cells

θ = the rate increase of acute infected people with sustained viral

response (6months)

ρ = the rate increase of hepatitis C dormant people due to medication,

diet, and alcohol abstinence

α = the rate increase of people with unsustained response (6 months)

µ = the rate increase of extended chronic hepatitis C infected people

ω = the rate increase of people with extended liver disease

dC

dt
= αD − ρC (4.1)

dD

dt
= ρC − αD (4.2)

with I(t) = D(t) + C(t) thus,

dI

dt
=

dD

dt
+

dC

dt
= ρC − αD + αD − ρC = 0 (4.3)

Where I is constant.
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dC

dt
and

dD

dt
have dimensions of (number of people) / (time) and have

units of 1/(time)(day−1)

Defining x∗(t)as the fraction of the number of infected in the Chronic

stage and y∗(t)as the fraction of the number of infected in the Dormant

stage. We define dimensionless variables.

x∗ =
C

I
(4.4)

y∗ =
D

I
(4.5)

t∗ =
t
1

ρ

= ρt (4.6)

Thus, if x = α/(α + ρ) is reached, the virus returns to an active state

and the patient becomes chronic. Notice, this steady state is feasible

only if x > 0 which means that αρ > 0. Therefore, αρ must be positive

for the virus to progress to the chronic state.
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4.2.1 Future Studies-The Next Step

The next step would be to apply one more variable to the model and

increase the complexity to a system of two first-order differential equa-

tions. solutions to these differential equations are found by graphing

an xy plane (phase plane) which shows all trajectories of the solutions

through every point. Steady-states are then found by finding the inter-

section of the x and y nullcline curves of
d(x)

d(t)
= 0 and

d(y)

d(t)
= 0.

A preventive vaccine is needed to stop HCV transmission to unin-

fected individuals, and to those who are cured with DAA but remain

at risk for re-exposure to the virus. However, vaccine development

is complicated by our poor understanding of the adaptive immune re-

sponses to the virus.
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Chapter 5

CONCLUSION

Hepatitis C is a liver disease caused by the hepatitis C virus (HCV):

the virus can cause both acute and chronic hepatitis, ranging in severity

from a mild illness lasting a few weeks to a serious, lifelong illness. Hep-

atitis C is a major cause of liver cancer. This model is a combination of

proliferation model and immune responses model. Our model is consid-

ering the immune response to the HCV infection and accounts of the

proliferation for the uninfected and infected hepatocytes. Also, it con-

siders the mechanisms of cell death and killing by CTLs and antibody.

To determine the stability of the model, we evaluated the equilibrium

points or steady states.

we illustrated the dominant CTL response and the dominant anti-

body response. We changed the parameters of the neutralized rate of

virus particles to be bigger than the killing rate of the infected cells.

This showed that the proliferation rate of CTLs is much stronger than

the natural production rate of antibody. Hence, the CTLs response

increases and the antibody response become ineffective.Likewise, we

changed the parameters of the neutralized rate of virus particles to be

less than the killing rate of the infected cells. This showed the prolifer-

ation rate of antibody is stronger than the natural production rate of

CTLs. Thus, the antibody response increases and the CTLs response

become ineffective. Then, we made the parameters of the neutralized

rate of virus particles and the killing rate of the infected cells to be

equal. This showed that both CTL and antibody responses are equally
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determined. The two immune responses CTLs and antibody contend

with each other to clearance of the infection.

The proposed model here represents HCV RNA decay under variety

of treatment and takes into consideration both the immune system and

cell proliferation. The study provides useful tools not only for fitting

HCV infections but also for modeling other similar infections with hep-

atocytes viruses, such as hepatitis A and B virus. This model allows

predicting the viral decay and can help in understanding the kinet-

ics of the HCV under different treatment. It can be used for better

understanding the viral kinetics in patients.
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EXECUTIVE SUMMARY 

The research began with the aim to find the impact of hotel functioning during Covid 19  at 

Grand Hyatt Kochi. After the pandemic arrival there was high demand of the guest 

and  upcoming Entrepreneurs to know about the changes in the working pattern of the hotel 

and  the new changes to be done to the hotel after the pandemic . This study focuses on 

the  hygiene protocols ensured by Hotel Grand Hyatt. The results of the research would 

be  helpful for the small business entrepreneurs to adapt the methods used by Grand 

Hyatt.  There was a number of changes occurred in every sectors of the hotels. Suggestions 

are  made for how the upcoming Entrepreneurs can follow the methods to ensure the safety 

of  the customers as well as the employees. 
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CHAPTER 1 

INTRODUCTION TO STUDY 



1.1 INTRODUCTION                                                                                        

 

Corona virus disease or Covid 19 is an infectious disease caused by severe acute 

respiratory syndrome corona virus 2 (SARS-CoV-2). It was first identified in December 2019 

in Wuhan, China, and has resulted in a pandemic. As of 12th March 2022, there have been 

452,201,564 confirmed cases of covid-19, including 6,029,852 deaths, reported to WHO and 

a total of 10,712,423,741 vaccine doses have been administered. Recommended measures to 

prevent infection include frequent hand washing, maintaining physical distance from others 

(especially from those with symptoms), quarantine (especially for those with symptoms), 

covering coughs, and keeping unwashed hands away from the face. The use of cloth face 

coverings such as a scarf or a bandana has been recommended by health officials in public 

settings to minimize the risk of transmissions. Covid-19 has affected every sector across the 

globe, and the hotel industry is among the hardest hit. In India too, the Hotel industry suffered 

a lot because of the national lockdown. Novel Corona virus has already started to affect the 

Hotel industry and had cost the Indian hospitality industry loses of around Rs. 620 crores which 

in itself is a huge amount in the initial days of the lockdown. Various big hotel chains and small 

resort chain has started at losses over 130 to 150 crores, whereas the alternate 

accommodation facility provider has suffered the losses over 420- 470 crore which is huge and 

bad for the India market when the stock is already crashing. A hospitality consultancy firm in 

New Delhi in their report said that the hospitality industry is going to suffer a lot and will take 

a lot of time to revive also. The report states that the Country’s domestic hotel that follows a 

fiscal year regime has gone down a lot in the month of February. According to the same report 

in the month of January the industry was seen doing quite well but has to face a sudden down in 

the month of February due to no. of cancellation by the customers. The Indian tourism industry 

is projected to book a revenue loss of Rs 1.25 trillion in calendar 2020 as a fall out of the 

shutdown of hotels and suspension in flight operations after the onset and spread of the 

coronavirus Covid-19 pandemic. A few global airlines have cut their tasks to Indian goals. 

Indian airlines have suspended total activities to worldwide goals and decreased their 5 

household tasks. To add on to this, the administrations have mentioned individuals to stay  

at home and work from their home. Another problem which has been accounted is that over 

ninety-Five per cent of the hospitality sector is dominated by the Bed & Baths (B&B’s), guest 

houses so an additional loss of around 420-470 crore in the revenue has been estimated by the 

expert in the hospitality industry. Indian hospitality and tourism industry in India accounts to 



about ten per cent of India’s GDP which is approximately 275 billion US dollars and the 

pandemic effected the industry badly. The major problem with the hospitality industry in India 

is that the maximum employers working in these industries are either on contract basis or on 

casual working and these employer accounts to around 30- 40% of the staff and they all come 

from a weaker background so shutting the chains and other services had affected them 

economically. Grand Hyatt Kochi also affected by covid-19. Many international meetings 

which might have boosted the economy of the country had to be cancelled due the pandemic. 

Grand Hyatt is the foremost attraction when it comes to hosting wedding events in Kochi. The 

exotic location and quality of service rendered it unparalleled in competition. However, the 

constructive physical distancing measures imposed by Govt. to curb the virus exposure, has hit 

hard the wedding business, as well. The maximum number of attendees allowed for functions 

like wedding, birthday parties, anniversary, etc. was limited to 20 to 25 people initially but now 

as of march 2022 it has gone up to a greater number due to increased vaccinations and proper 

protocols. This had set a drawback for Hyatt hotel, who hosts, at least 150 numbers of weddings 

annually. As the weddings have started to become a much personal affair, than social grandeur, 

people have started to conduct it in personal spaces, as well. The number of functions booked 

at hotels like Grand Hyatt had fallen drastically after the pandemic hit. This cuts the hotel profit 

largely, as the cost of food services are cut to bare minimum. (H Remoaldo, P.C Ribeiro, V. 

Martín-Vide, Sustainability,2021). 

 

1.2 STATEMENT OF THE PROBLEM 

 

The tourism industry is one of the sectors that would be greatly affected by COVID-

19 pandemic. Data for the review was generated from google forms and questionnaires. 

Findings of the review reveal that the outbreak of pandemic disease led to rapid shutdowns in 

cities and states across the country, which greatly affected the hospitality industry. This 

pandemic showed the rapid negative impact on the country tourism and hotel industry. The 

findings of the review reveal that covid-19 has increased cancellations of hotels and travel 

bookings resulted in revenue loss and unemployment situations, resulting loss of substantial 

revenue to the government and increasing incidence of poverty among others. The findings 

says that alternate changes and proper marketing strategies can help hotels get back to normal. 

 

 



1.3 LITERATURE REVIEW 

The recent covid-19 crisis may be one of the most influential and unprecedented events 

for firms, investors, policy makers and many other market participants. Along with 

the worldwide outbreak of the disease, it has also spilled over economically to major 

capital markets and sectors, thereby also adversely affecting the performance and stability of 

the hospitality industry. The negative impact of the covid-19 crisis is mainly affecting service-

oriented sectors such as the hospitality industry. The latter functions as a powerful vehicle for 

economic growth and job creation all over the world. It is directly and indirectly responsible 

for regional development, numerous types of jobs, industries and sub-industries, and underpin 

many economic activities. Due to the Covid-19 pandemic, the world’s economy was shut 

down almost overnight (UNWTO, 2020). The pandemic has confronted the hospitality 

industry with an unprecedented challenge. Strategies to flatten the covid-19 curve such as 

community  lockdowns, social distancing, stay-at-home orders, travel and mobility restrictions 

have  resulted in temporary closure of many hospitality businesses and significantly decreased 

the  demand for businesses that were allowed to continue to operate. 

 

Almost all restaurants were asked to limit their operations to only take-outs. Restrictions 

placed on travel and stay-at home orders issued by the authorities led to sharp decline in hotel 

occupancies and revenues.  However, the reopening process has slowly begun and authorities 

have started to ease restrictions, for example, allow dine-in restaurants to reopen at a reduced 

capacity with strict  social distancing guidelines, and gradually reduce restrictions on domestic 

and international  travel. The world is still coming to terms with the covid-19 outbreak and 

there is no doubt that the pandemic will change the world as we know it. With the globalized 

world going into partial or complete shutdown, the overall impact on human life, economic 

growth and businesses is immeasurable, both in the short term and long term due to the 

uncertainty as things evolve. While most Economists and Analysts expected the global 

economy to rebound, by some measure in the latter part of 2020, the exact timeline cannot be 

determined till the virus is contained across the globe. ( Int. J. Eviron. Res. Public Health 

2020). 



The covid-19 outbreak may cause relatively greater influences than other previous pandemics. 

As the covid-19 epidemic spread globally, international tourist arrivals are forecasted to 

decline in 2020 by up to 30%, with a loss of worldwide tourism revenue of US$ 450 billion. 

This is ten times more than the global financial impact of the SARS epidemic. Thus, it can be 

concluded that the covid-19 outbreak is expected to critically impact international tourism 

compared to the previous pandemics and outbreaks in the world. The tourism industry’s decline 

may severely impact employment and supply chain income.  Countries that heavily depend on 

the tourism sector may experience massive recessions in the labor market and the GDP of the 

country. The main sub-sectors involved with the tourism sector are health, financial, 

constructions, trade, air transport, accommodations, food and beverages, transportation, and 

communication. Thus, all such sub-sectors are negatively influenced by the decline of the 

tourism sector. As per the WTTC (2020), the tourism industry is more likely to recover slower 

than the other sectors in the economy, as the previous pandemics have taken more than 19 

months to recover. International tourism faced the most vulnerable situation with the pandemic 

due to travel restrictions, social distancing, and quarantine policies. hospitality and tourism 

industry in India lost an estimated USD 16.76 billion in revenue. This was attributed to cancel 

bookings, closure of hotels and leisure destinations and travel bans local and globally. In a 

study on the impact of covid-19 pandemic on Indian hotel Industry using in-depth 

survey indicated that revenue per available room, declined by 18.5% in the first quarter of 

2020 after Covid 19 outbreak. Revenue from hotels and other places of leisure drastically 

fell across Indian cities. In a study on the effect of covid-19 on the tourism industry in 

India, lockdowns, travel bans and curfews resulted to sharp decline in revenue across the 

hospitality and tourism sector in India. The suspension of international flights further resulted 

to the country losing foreign exchange. In addition, sectors that are interlink with tourism and 

hospitality like food suppliers and travel agencies reported rising losses. Nearer home, the 

Indian hotels sector has been hit hard, grappling with significantly low demand, with very few 

future bookings. Essentially, all transient demand has completely vanished,the remaining is 

largely on account of either a few long stay guests, or hotels having been prescribed by the 

Government for the international travellers returning to India.  Nothing could have ever 

prepared us for the covid-19 shock and although, the current crisis is unlike any other we have 

ever faced, not all is lost. The Indian hotels sector can recover from this crisis as well, by 

adjusting strategies in the near term and preparing for the future. (Shetty,2021). 



Another key stakeholder who has been badly affected by this pandemic is the consumer or the 

tourist itself. As the covid-19 pandemic is continuing to spread with expected community 

transmission in many countries, tourists’ hope for necessary movement and travel across is 

becoming more and gloomier. It has been very difficult days for the tourist in terms of 

understanding the new normal in the changed post-pandemic era with multiple shocks with 

respect to his physical as well as emotional wellbeing. Rapid reduction in income with 

uncertainty about the future source of income means, the average consumer would allocate 

more of his resources towards essential items and postpone any travel plans till there is clarity 

on the resolution of the pandemic through a possible cure.  

Foreign Tourist Arrivals (FTAs) into India (particularly leisure travellers) started softening 

in February, as the spread continued its unabated movement to other countries. Following 

suit, the Indian Government had suspended travel visas (with a few exceptions) till 15th 

April 2020, which in all likelihood had extended to few more months. But as of March 2022, 

India decided to stop travel restrictions and restart international flights after a 2 year ban from 

2020 to 2022. With dropping covid cases recently India is on its way to recovery economically 

and in both hotel and hospitality industry.  

 

1.3.1 Measures taken after covid 19 by Hyatt and related findings   

While the hospitality industry is slowly recovering, the covid-19 crisis continues to 

exert profound impacts on how hospitality businesses operate. Hospitality businesses are 

expected to make substantial changes to their operations in the covid-19 business environment 

in order to ensure employees’ and customers’ health and safety, and enhance 

customers’ willingness to patronize their business. This pandemic is also likely to have a 

significant impact on the research agenda of hospitality marketing and management scholars. 

Preliminary findings of a longitudinal study conducted by the editorial team of the Journal 

of Hospitality Marketing & Management suggest that reopening the sit-down restaurants 

and easing travel restrictions will not bring customers back immediately . A large portion 

of individuals (over 50%) are not willing to dine in at a restaurant immediately. The same is 

true for staying at hotels. Most customers (over 50%) are not willing to travel to a destination 

and stay at a hotel any time soon. Only around a quarter of the customers have already dined 



in a restaurant and only around one third are willing to travel to a destination and stay at a 

hotel in the next few months. These findings suggest that customers in general still do not feel 

comfortable to dine in at a sit down restaurant, travel to a destination and stay at a hotel.  Since 

the breakeven point in the hospitality industry is relatively high due to high operating costs, 

the survival of many hospitality businesses heavily depends on increasing the demand for their 

services and products. Thus, figuring out what will make customers return is essential and this 

requires intensive research efforts. The industry and the academia are in urgent need of 

behavioural and operational hospitality marketing and management research to guide the 

hospitality operations in the time of covid-19 pandemic.  

The research findings also indicate that around a quarter of the customers will only 

feel comfortable to patronize a sit-down restaurant when their communities’ ability to test, 

trace, and isolate covid-19 cases is significantly improved. Around 18% of the customers 

will only feel comfortable to travel to a destination and stay at a hotel when that destination 

has  very few covid-19 cases and has the ability to test, trace, and isolate covid-19 

cases.  Furthermore, there is a group of customers who will only feel comfortable to patronize 

a sit down restaurant (around 14%) and travel to a destination and stay at a hotel (around 

17%) when the covid-19 vaccine becomes available. These findings clearly suggest that we 

need further research on factors that can drive customers back to the hospitality businesses. 

While preliminary findings indicate that visible sanitizing efforts (such as hand sanitizers 

at  the entry, staff wearing masks and gloves), implementing social distancing, limiting 

the  number of customers served, more rigorous and frequent cleaning of high touch surfaces 

in  common areas, and employee training of health and safety protocols are the most 

important  safety precautions customers expect from a restaurant and a hotel, more 

behavioural and causal  research is needed to determine the (differential) effects of these 

operational strategies on  customers’ attitudes and behaviours. Preliminary findings also 

suggest that around one-third of restaurant customers and around 40% of the hotel customers 

are willing to pay more for increased safety precautions.  While customers expect hospitality 

businesses to implement more rigorous safety/cleaning procedures, a portion of them are 

willing to pay for those added safety measures. Further research is needed to determine the 

importance of each of these safety precautions, how such measures will influence customers’ 

attitudes and behaviours and whether customers are indeed willing to pay for them and by 

how much more. Preliminary findings also indicate that a  large proportion of restaurant 



customers (64.71%) and the majority of hotel customers  (70.42%) believe that the use of 

various technologies in service delivery will be necessary in  the covid-19 environment in 

order to minimize human-to-human contact (examples:  service robots, contactless payment 

such as Apply pay or contactless bank cards, digital  menus that can be viewed on personal 

mobile devices via QR codes, contactless digital  payments, keyless entry, touch less 

elevators, etc.) . These findings strongly suggest that technology integration and adoption 

into hospitality operations will likely be integral in the near future. Biorisk Advisory Council 

(GBAC) at all Hyatt hotels including Grand Hyatt Kochi. Trained  Hygiene & Wellbeing 

Leader or team at all locations, responsible for their hotel adhering to new operational 

protocols and training Cross-functional panel of trusted medical and industry  18 advisors—

including experts from Cleveland Clinic—to help them fine-tune safety  protocols and 

consider various aspects of the entire hotel experience As they welcome  everyone back, 

customers can have peace of mind knowing they are taking precautionary  measures across 

Hyatt hotels worldwide in an effort to maintain a safe environment for our  guests, customers 

and colleagues. Specifically, here are some enhanced cleanliness and  wellbeing measures 

that we will see and experience at Hyatt hotels in Europe, Africa, the  Middle East, and 

Southwest Asia are Cleaning & Sanitization They are increasing the  cleaning and 

sanitization frequency of high-touch surfaces and high-traffic guest and  colleague areas such 

as elevators and elevator buttons, escalator handrails, and restrooms, as  well as the surfaces 

and equipment in our gyms and spas— which includes the use of  hospital-grade 

disinfectants. We are also implementing enhanced cleaning protocols for guestrooms, 

including the removal of high-touch items and minimizing the number of times our hotel 

teams enter guestrooms.  

Temperature & Wellbeing Checks  - All Hyatt hotels are conducting temperature checks of all 

colleagues upon arrival to a hotel.  Hyatt hotels are conducting guest temperature checks based 

on local government requirements or in light of community spread of covid-19 in the hotel's 

area. Colleagues  who report any cold or flu-like symptoms are asked to refrain from coming 

to work, and  colleagues with a fever of 37.5 C (99.5 F) or greater will be advised to contact 

their  healthcare provider.  

 



Hand Hygiene & Social Distancing  - Good hand hygiene is one of the most important steps 

individuals can take to protect themselves. Reminders on hand-washing techniques are located 

throughout the hotel, with hand sanitizer stations or sanitizing wipes also prominently placed 

throughout. Social distancing measures are strongly encouraged in hotel public areas such as 

elevators, fitness centers, airport shuttles and more, while many hotels are placing protective 

shields at the front desk and grab-and-go markets.  

Masks & Gloves  - Guests are strongly encouraged to wear face coverings in hotel public areas 

and may be required to do so at some hotel locations based on local government requirements 

and local situations and practices. Hyatt colleagues are required to wear face masks or 

coverings at all Hyatt hotels globally, as well as additional personal protective equipment based 

on job specifications. From front desk associates to housekeeping, spa therapists and kitchen 

staff, colleagues are trained on the importance of wearing appropriate protective gear and 

are  taking additional safety precautions for guests and each other. Knock & Go Room Service 

To promote safety for our guests and colleagues, all room service orders will be delivered to 

the  door, unless otherwise indicated by the hotel. To minimize contact, our colleagues will 

knock on your door or ring your doorbell to notify you upon the delivery of your order. At 

some properties, grab-and-go options will be available.  

Food Safety Protocols - Hyatt teams are implementing precautionary measures starting with 

food preparation, to set up and service, and enhancing food safety and hygiene protocols for 

restaurants, room service, and group meetings and events. We are frequently disinfecting 

kitchen surfaces, and colleagues are wearing appropriate personal protective equipment while 

preparing and plating made-to-order dishes.  

International Standards  - All Hyatt hotels around the world continue to follow procedures and 

protocols developed in consideration of guidance and information shared by various health 

organizations including the World Health Organization (WHO), local authorities and other 

leading experts and 22 organizations like the Global Biorisk Advisory Council (GBAC). Our 

GBAC cleanliness and training accreditation process focuses on establishing hotel 

environments that are sanitary, safe and healthy. These processes and procedures have been 

developed for Hyatt hotels in the Europe, Africa, the Middle East, and Southwest Asia. (Public 

Adm. 2020) 



1.4 SIGNIFICANCE OF THE STUDY 

The ultimate goal of this study is to determine the influence of covid-19 on hotel 

and hospitality industry and on consumer satisfaction. Also focuses on the areas that are 

effected by covid and the precautionary measures taken by the industry to overcome the 

difficult situation and implement strategies that will lead to recovery. For this data have 

been collected and analysed from a set of respondents.  

1.5 SCOPE OF STUDY 

1. Aims to suggest ideas that would boost the growth of the sector amidst the pandemic 

breakdown.   

2. Aims to set the big chains such as Grand Hyatt as an example for the medium sized 

enterprises.   

3. Aims for business development and sustainance by Grand Hyatt  

4. Aims to suggest to all the business enterprises how to handle the COVID 

19 pandemic.  

 

 

1.6 OBJECTIVES 

1. To study the hygiene practices towards the customers as well as employees during 

covid-19 

2.  To study the business plan during covid-19  

3. To study the different technologies adopted for maintaining Covid protocols. 

 

 



 

 

1.7 RESEARCH HYPOTHESIS 

 

Hypothesis 1: Whether clients feel any threat of being infected with the covid-19 virus by the 

employees is influenced by the gender of the respondents. 

Hypothesis 2: Customers do not feel fear or threat of being infected with the covid-19 virus. 

 

1.8  RESEARCH METHODOLOGY 

1.8.1 data collection  

Collection of data is through primary and secondary data. Primary data through 

preparation of questionnaire and google form and secondary data through websites. 

  

 sample size  

The sample size taken are 84 respondents. Questionnaires were collected from 

people through WhatsApp, and other social media platforms. 

 

1.8.2. sampling technique  

 

There are 2 types of sampling techniques:- probability and non probability 

sampling techniques. This study is done using non probability sampling technique. 

 

1.8.3. tools used for data collection  



The questionnaire contains yes/no questions, open ended questions, Likert scale 

questions with agreeableness/disagreeableness level ranging from 1=highly disagree, 2= 

disagree, 3 = neutral, 4= agree, 5= highly agree.  

 

1.8.4. data analysis techniques  

 

a. T-test (one sample t-test) 

b. cross tabulation 

c. chi-square 

1.9 LIMITATION OF THE STUDY  

 

Due to the pandemic, it was difficult to collect the information directly . There is no 

complete satisfaction with the project accuracy due to unavailability of good number of 

references. The management of hotel Grand Hyatt was also reluctant to arrange a direct 

meeting due to the certain situations. Collection of data for the survey was also difficult since 

direct contact and communication with customers was not possible and data collection was 

limited to online platforms. 

 

 

 

 

  

 

 

 



 

 

  

CHAPTER 2 

INDUSTRY,COMPANY AND PRODUCT PROFILE 



2.1 INDUSTRY PROFILE 

The hotel industry is a servicing business conducing another significant branch in the 

economic development of the country. The hotel industry associates many service sectors, 

such as tourism, transportation and the food servicing. It is apparent that every country 

emphasizes on the significance of this kind of industry, with a belief that this is a source of 

employment, disseminating the income of the country, conducing the country’s 

progression. The hotel industry brings a high income to the country. Therefore, the 

government sector and the private sector should cooperate in promoting this sector. 

Tourism and hospitality industry may help underdeveloped/developing countries more in 

resolving their various problems as this industry today has emerged as one of the fastest 

growing industries in terms of capital investment, foreign exchange earnings and providing 

jobs. The hospitality and tourism sector is commonly recognized as a significant 

contributing factor to the green economy through a more sustainable development agenda. 

It has been the primary and most dynamic sector in today’s global economy. It had 

generated about 10.3 % of global GDP and provided 330 million jobs in 2019 directly and 

indirectly. (Hospitality. Management,2021). 

In India, it is considered as highly labor intensive service industry, where the employment 

investment ratio is higher than any other industry. The Indian tourism and hospitality industry 

has emerged as one of the key drivers of growth among the service sectors in India. Tourism 

in India has significant potential considering the rich cultural and historical heritage, variety 

in ecology, terrains and places of natural beauty spread across the country. Tourism is an 

important source of foreign exchange in India similar to many other countries. The foreign 

exchange earnings from 2016 to 2019 grew at a CAGR of 7% but dipped in 2020 due to the 

covid-19 pandemic.  

In FY20, tourism sector in India accounted for 39 million jobs, which was 8.0% of 

the total employment in the country. By 2029, it is expected to account for about 53 

million jobs. According to WTTC, India ranked 10th among 185 countries in terms of 

travel & tourism’s total contribution to GDP in 2019. During 2019, contribution of travel 

& tourism to GDP was 6.8% of the total economy, Rs. 13,68,100 crore (US$ 

194.30 billion). 

Travel and tourism is the third largest foreign exchange earner for India. The hotel 

management and tourism sector has attracted many international players as well. A large 



number of global players are already well established in India. These include Hilton, Shangri 

La, Radisson, Mariott, Meridian, Sheraton, Hyatt, Holiday Inn, InterContinental and Crown 

Plaza. The country has been flooded by some of the world's leading hotel brands.  New brands 

such as Amanda, Satinwoods, Banana Tree, Hampton Inns, Scandium by Hilt and Mandarin 

Oriental are planning to enter the Indian hospitality industry in joint ventures with domestic 

hotel majors. Kerala is well known internationally as God's own country and well recognized 

for distinct contributions in Indian tourism. Kerala with its credentials in tourism has attracted 

the attention and recognition from international brands, as well. The leading brands are eager 

to get their stakes building in a potentially profitable land.  Many international companies 

have paved a new way of Hotel Industry in Kerala. Rise of many International hotels have 

marked a new beginning in Kerala land. With the increase in conference and summits in 

Kerala, the tourism and related sectors will see tremendous growth in both revenues and 

economic activities which will aid in all-round growth of Kerala. Many international hotels 

helped for to gain this. One among the international companies are Hyatt Hotel Corporations.  

Hyatt Hotels Corporation, commonly known as Hyatt hotels and resorts, founded on 27 

September 1957 in LA, USA is an American multinational hospitality company 

headquartered in the Riverside Plaza area of Chicago that manages and franchises luxury and 

business hotels, resorts, and vacation properties. Hyatt-branded properties have traditionally 

catered to upscale business customers; its properties were either full service or boutique 

hotels. In 1980, Hyatt added the Grand Hyatt as their brand. In the portfolio of Hyatt 

Corporation Grand Hyatt has a tagline of large luxury hotels with fine dining and expansive 

meeting facilities. On April 28th 2018 Hyatt Hotel Corporations announced the opening of 

Grand Hyatt Kochi Bolgatty, third Grand Hyatt branded hotel in India. The 264- room luxury 

hotel is a waterfront urban resort situated in Kochi in the south Indian state of Kerala, known 

for its palm-lined beaches, backwaters and historic Spice Route in India. With its striking 

architecture, dramatic landscapes, opulent guestrooms and suites, dining destinations, and 

one of the largest event spaces in South India, Grand Hyatt Kochi Bolgatty is an iconic 

destination for exotic views. Grand Hyatt Kochi Bolgatty is a spectacular destination resort 

setting a new standard for living grand in the city. Both inside and outside, the hotel’s design, 

cuisine and grand experiences celebrate the hospitality of  

Kochi. Designed by architects from Wimberley Allison Tong and Goo UK Limited, 

Grand Hyatt Kochi Bolgatty is located near the historic and picturesque town of Fort 

Kochi.   



The resort is owned by Lulu Group International and is adjacent to the sprawling 

Lulu Bolgatty International Convention Center, the largest in South India. The best-in-

class restaurants and bars at Grand Hyatt Kochi Bolgatty share exemplary service 

and multicultural flavours, leaving guests with unforgettable dining experiences. Grand 

Hyatt Kochi Bolgatty features 32,290 square feet of versatile space, including a Grand 

Ballroom and smaller residential-style meeting rooms, creating endless opportunities for 

bold creativity. With a breath-taking waterfront location of Bolgatty Island, guests will find 

Lulu Bolgatty International Convention Center, managed by Grand Hyatt Kochi Bolgatty, as 

one of the largest luxury convention facilities in South India. The convention center is a 

meticulously planned venue, each space interlinked to maximize flexibility for large 

events.  The unanticipated Covid-19 pandemic has opened speculations of a possible 

recession. It has affected the basic functionality of hospitality and tourism sector too. (Gursoy 

et al, 2020). 

2.1.1 PRECAUTIONARY MEASURES TAKEN  

Given the contagious nature of the virus, it is crucial to have appropriate health and 

safety policies in place, especially for hotel business that relies on in-person interactions. In 

these contexts, hoteliers promote proper health and safety measures, which include 

the following:   

i) Self-service pay systems.   

ii) Orders through mobile apps.   

iii) Non-contact service and order deliveries.  

iv) Complimentary hand-sanitizer stationed at the entrances and exits.   

v) Suspension of unnecessary work-place gatherings.   

vi) Readiness to deal with staffing reductions.  

Also, hoteliers pay attention closely to monitor employees' health conditions and take 

reasonable precautions to ensure that the illness does not spread. Thus, hoteliers 

implement, amend, reconsider, update or adopt set protocols to ensure the staff is not 

contributing to the spread of infection. The same refers to health policies, routine disinfecting 

of commonly used surfaces and other areas, specific actions to prevent the spread of the illness. 

They have a detailed course of action for operating costs, worker's compensation and 



business interruption insurance coverage. Ensure the accuracy of the information on the corona 

virus. 

2.1.2 PATH TO RECOVERY  

Grand Hyatt sees ’clear path to recovery ‘after covid rocked industry. Grand Hyatt CEO Mark 

Hoplamazian said on CNBC that he is bullish on a recovery in the hotel industry, driven by 

leisure travel, as Covid-19 vaccines become more widely available. While bookings will 

continue to face headwinds over the next few months, more consumers will be confident and 

ready to take trips.“We see that there’s a clear path to recovery from here,” Hoplamazian said. 

“I am optimistic that travel will fully recover.” The hotel industry was devastated in 2020 

after both business and leisure travel plummeted, in addition to international travel restrictions 

put in place to fight the spread of coronavirus. Net bookings have steadily increased since the 

start of 2021 and occupancy rates industrywide are showing signs of rebounding. The industry 

occupancy rate in the last week of February was just below 50%, up from a trough of 22% in 

April of last year, he noted. Chicago-based Hyatt found many of those new bookings are 

coming from spring break travel to resorts and destinations such as the Caribbean and Mexico. 

Lodging for business and meeting purposes is showing signs of recovery, while some 

consumers are starting to put in placeholder stays for the holiday travel season later this year, 

Hoplamazian said. “I think the rumors of the end of big conventions and meetings are greatly 

exaggerated, and we’re seeing some now corporate bookings into the second and third 

quarters,” he said.  “We’re hopeful that we can maintain that.”  

Though domestic travel is picking up, gateway markets that depend on 

international vacations will continue to have a tough year, Hoplamazian said.  

The travel sector was one of the parts of the economy hit worst by coronavirus-era 

mandates.  Hoplamazian, who has led Hyatt since 2006, said it was the worst year for the 

business he has ever seen, adding that it was “emotionally devastating” to lay off hotel workers 

during the pandemic. The company announced layoffs of 1,300 people globally last 

May. Hotels have been hiring employees since the beginning of the economic downturn, but 

last  month’s Labor Department report showed that the industry’s workforce remains down 

3.5 million from pre-pandemic levels. The sector now has an unemployment rate of 13.5%, 

down  from 15.9% in January. Hoplamazian said it will take some time for those jobs to return. 

After total revenues  increased double digits in 2019, business plunged 58.8% to below $2.07 



billion in 2020.  Revenues depleted 80% year over year in the second quarter alone. Hyatt’s 

portfolio of hotels has more than 975 properties, including Hyatt Regency and Miraval, in 

nearly 70 countries around the globe. “We’ve come a long way, and it’s also true that we have 

a long way yet to go,” he said. 

  



 

  

CHAPTER 3 

DATA ANALYSIS AND INTERPRETATION 



3.1 DESCRIPTIVE STATISTICS 

This section summarizes the data set of respondent demographic profile and central tendencies 

measurement of construct in the form of pie charts and tables. 

3.1.1 AGE 

 

 Frequency Percent Valid percent Cumulative 

percent 

Valid     1-20 

20-40 

40-60 

Above 60 

total 

22 

27 

26 

75 

84 

26.2 

32.1 

31.0 

10.7 

100.0 

29.3 

36.0 

34.7 

100.0 

 

29.3 

65.3 

100.0 

 

 

 

 

 

INTERPRETATION: The statistics of age shows that, 31% of the respondents are of the age 

group between 1-20, 32.1% respondents are aged between 20-40, 26.2% respondents are aged 

between 40-60 and 10.7% respondents are above 60.  

 

 

 

above 60 20-40 below 20 40-60



 

 

3.1.2 GENDER 

 

 Frequency Percent Valid percent Cumulative 

percent 

Valid      female 

Male 

total 

47 

37 

84 

56.0 

44.0 

100.0 

56.0 

44.0 

100.0 

56.0 

100.0 

 

 

 

 

 

 

 

 

INTERPRETATION: According to the demographic profile, 56% of the respondents are 

female and 44 % of the respondents are males. So according to the survey result, it is clear that 

female customers are more than male customers. 

 

male female



 

 

3.2 RELATIONSHIP BETWEEN GENDER OF RESPONDENTS AND 

CUSTOMER SATISFACTION RELATED TO SAFETY MEASURES IN 

HOTELS 

 
 

 

Hypothesis 1 : Whether clients feel any threat of being infected with the SARS-CoV-2 virus 

by the employees is influenced by the gender of the respondents. 

 

 

 

CROSS TABULATION 

 

a. 

Chi-Square Test 

 Value df 

Asymptotic 

Significance (2-

sided) 

Pearson Chi-Square 
5.179a 4 .269 

Likelihood Ratio 6.320 4 .176 

N of Valid Cases 84   

 

 

 

 

 

 

 

 

 

INTERPRETATION: The association between the gender of respondents and customer 

satisfaction related to safety measures in hotels was tested using chi-square test and it was 

found out that Based on the Chi-square test performed a p-value of 0.26 was obtained which 

means that the result is not significant and null hypothesis is accepted. There is no significant 

 

 Value 

Approximate 

Significance 

Nominal by 

Nominal 

Phi .248 .269 

Cramer's V .248 .269 

N of Valid Cases 84  



association between the 2 variables. Therefore, customer satisfaction related to safety measures 

does not depend on gender. 

 

Dependent variable- customer satisfaction 

Independent variable- gender 

3.3  t-test 

 

Hypothesis 2: Customers do not feel fear or threat of being infected with the covid-19 virus 

 

a. 

One-sample test 

 Test value= 4.05 

 

 

t 

 

 

df 

 

 

Sig(2-

tailed) 

 

 

Mean 

difference 

95% confidence interval of 

the difference 

Lower upper 

Post- test(AE) 31.351 687 .000 5.799 3.61 4.05 

 

 

 

INTERPRETATION: According to the t-test performed it was found that the range limits for 

the mean value, with a 95% confidence interval, are 4.05 upper limit and 3.61 lower limit. The 

values obtained are above the neutral value, leading to the formulation of the conclusion that 

customers do not feel threatened or afraid of the possibility of infection. 

 

 

 

Independent variable- no of covid-19 cases 

Dependent variable- customer fear of possibility of infection 



 

 

 

  

CHAPTER 4 

SUMMARY OF FINDINGS,SUGGESTIONS AND 

CONCLUSION 



4.1. FINDINGS 

            1.    Table 3.1 shows the demographic details of the respondents. 

 

2. According to the demographic profile, 56% of the respondents are female and 44 % 

of the respondents are males. 

 

3. According to the age profile, 31% of the respondents are of the age group between 

1-20, 32.1% respondents are aged between 20-40, 26.2% respondents are aged 

between 40-60 and 10.7% respondents are above 60.  

 

4. 3.2 a. Table showing relationship between gender of respondents and customer 

satisfaction related to safety measures in hotels. Chi-square test is done to gain 

information about the relationship between the dependent and independent 

variables. It is found that there is no significant relationship between gender of 

respondents and customer satisfaction and customer satisfaction related to safety 

measures does not depend on gender. Table shows summary of hypothesis 

statement where H1 has not been accepted. 

 

5. 3.3 a. Table showing relationship between customer perception of risk or the 

possibility of getting infected with covid-19 and the number of covid-19 cases. T-

test is performed to gain information about the relationship between dependent and 

independent variables. It is found that customers do not feel threatened or afraid of 

the possibility of infection. Therefore, H2 is accepted.  

 

6. Table 3.2.a shows the summary of hypothesis statement where H1 has not been 

accepted. 

7. Table 3.3.a shows the summary of hypothesis statement where H2 has been 

accepted. 

 

8. In this chapter of analysis, data collection and findings of the study are discussed, 

the descriptive information and statistical analysis produced by the data of collected 

survey are shown. Records are statistically analysed with spss software programme. 

 



9. The number of functions booked at hotels like Grand Hyatt had fallen drastically 

after the pandemic hit. This cuts the hotel profit largely, as the cost of food services 

are cut to bare minimum.  

 

 

10. The findings of this research also reveal that covid-19 has increased cancellations 

of hotels and travel bookings which resulted in revenue loss and unemployment 

situations. 

 

11. Almost all restaurants were asked to limit their operations to only take-outs. 

Restrictions placed on travel and stay-at home orders issued by authorities led to 

sharp decline in hotel occupancies and revenues. 

 

12.  Decline in international tourist arrivals to hotels. 

 

 

13. 40% of Customers are willing to pay more for increased safety precautions. 

 

14. Majority of customers believe that the use of various technologies in service 

delivery will be necessary in the covid-19 environment in order to minimize human-

to-human contact (e.g. service robots, contactless payment like apple pay, digital 

menus that can be viewed on personal mobile devices via QR codes, keyless entry, 

touchless elevator).  

 

 

15. In India where the hospitality and tourism industry provides the highest number of 

job opportunities to people, the number declined drastically after the pandemic and 

majority of the people lost their jobs and faced unavailability of work in the 

hospitality industry.  

 

 

 

 



4.2. SUGGESTIONS 

 

i)There should be proper time schedules for the employees.   

ii) The management must ensure the health report of the employees as well as the guest is 

been checked regularly whether they are having any symptoms of Covid-19 or not.  

iii)The Management must ensure employees are practicing Covid protocols such as 

maintaining social distancing, washing hands at regular intervals etc   

iv)There should be regular sanitization of things like pen used by the customers   

v)Avoid dining in restaurants and encourage dining in the room itself.  

vi) maintenance needs improvement and compulsory masks for staff and customers. 

 

4.3. CONCLUSION 

Presently, this unprecedented public health crisis has become a catastrophic economic crisis to 

the entire globe and consequently the tourism, hotel and event sector. The recovery has to be 

gradual parallel to the recovery of other sectors, combatting the outbreak and regaining 

economic performances. Thus, the measures proposed are to be implemented incrementally in 

response to the evolving conditions. Therefore, ensuring the safety of the guests and the staff 

has become a top concern of the hospitality industry stakeholders. At the same time, to 

recover business losses and to rebuild the positive image in the mind-set of the guests it is 

essential to initiate strong marketing and promotional campaigns both locally and 

internationally. Further, promoting flexible services would be another strategic tool to attract 

potential customers.  Hence, offering flexible prices, cancellation policies, flexible work 

environment etc.; would be beneficial in achieving long term sustainability of the hospitality 

business industry. 
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IMPACT OF COVID-19 ON THE HOTEL INDUSTRY: CASE STUDY ON HOTEL 

GRAND HYATT KOCHI 

 

 

1. Age______ 

 

 

 

2.  gender 

o Male  

o Female 

 

3. Occupation  

o Student 

o Working 

o Retired 

o Homemaker 

o other 

 

4. What is your annual income (if applicable) 

o Less than 3 lakh 

o 3 to 7 lakh 

o 7 to 12 lakh 

o More than 12 lakh 

 

 

5. Do you enjoy availing services at hotels 

 

o Yes 

o No 

 

6. How often did you visit hotels before covid 

o Once a week 

o Once a month 

o Few times a year 

o Very rarely 

 

7. Have you visited any hotels during covid 

o Yes 

o No 

 

8. What all services do you prefer/benefit during covid 



o Restaurant 

o bar 

o Accommodation 

o Events and conventions 

o Other_________ 

9. based on the current situation what is your opinion on the listed precautions taken by 

the hotel 

 

 Strongly 

disagree 

disagree neutral agree Strongly 

agree 

Mobile check-ins      

Cashless transactions      

Temperature and well 

being checks 

     

Hand hygiene and social 

distancing 

     

Masks and gloves      

Non-contact service and 

order deliveries 

     

Suspension of 

unnecessary workplace 

gatherings 

     

 

10. How satisfied are you with the way the hotels are coping up with the pandemic  

 

 Highly un 

satisfied 

unsatisfied neutral Satisfied  Highly 

satisfied 

Overall 

cleanliness 

and hygiene 

     

Duration and 

efficiency of 

Check in 

process 

     

Quality of 

services 

     

Quality of 

food 

     

Efficiency of 

management 

and staff 
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ABSTRACT

Historically, among other payment forms, gold has been used to fund

trading purchases around the globe. Several states have retained and

increasing their gold deposits, and have been known as democratic and

prosperous nations. Precious metals such as gold are kept by central

banks in all countries to guarantee external debt servicing, and even to

manage inflation. Furthermore, it also reflects the country’s financial

strength. In addition to government departments, numerous interna-

tional companies and individuals have participated in gold reserves. In

addition to the commodity’s demand and supply on the market, the per-

formance of the world’s leading economies also greatly influences gold

rates. This rise in gold value coupled with volatility and falling prices

from other markets such as capital markets and real estate markets

has attracted increased investors to gold as an attractive investment.

Although there is still strong uncertainty of the late gold market, and

transactions in gold are getting more dangerous. There is a fear that

those soaring prices will be sustainable and that the prices will reverse.

Although there are a few studies that analyze the correlation between

the gold price and certain economic variables. Machine learning was

often applied to predicting financial variables, but usually focused on

predicting stocks rather than commodities.The most appropriate ap-

proach to the understanding of gold prices is Linear regression and

Random Forest Regression.The gold prices are predicted using these

two regression models. Gold prices are then forecasted using Prophet

which is a forecasting procedure implemented in python.The experi-

mental result will show the better performance from these two (Linear

regression algorithm and Random Forest regression algorithm) algo-

rithms.
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Chapter 1

INTRODUCTION

1.1 Introduction

Essentially there is two type of stock market present one is equity mar-

ket and the commodity market. An equity market is aggregation of

the producer and consumer of stocks and the trade in primary other

than manufactured product is the commodity market. There are two

types of commodities are present in the commodity market one is soft

commodity in which wheat, coffee, cocoa and sugar are come and other

is hard commodity in which gold, rubber and oil are come.In Indige-

nous gold (hard commodity) play the crucial role in the market. Gold

is the most popular as an investment the money of all the metals and

investor buy the gold as per diversifying risk. Especially by futures

derivatives and contracts the gold market is subject to speculation as

are other markets. Gold trades as a function of sentiment and its price

is less affected by the laws of supply and demand. Gold is the storable

and many people invest their money in the gold market.to invest the

money, gold prediction is the particularly important way to predict and

forecast the value (price) of the gold.

The price of the gold is depending upon the supply and demands just

like other goods. Big data analytics is the process of gathering the data

from the diverse sources, managing, or organizing the data and apply

analytics on large amount of the datasets to find the pattern and to

check the tendency of the datasets. Big data can be any type of the

1



1.2. MACHINE LEARNING MODELS GOLD PRICE PREDICTION AND FORECASTING

data such as structured data, semi structured data and unstructured

data or it can be mixed of these three datasets. Big data analytics is

useful to find the correlation, customer preferences and various trends

of the data.The main purpose of the big data analytics is to check the

timing for enter the market and exit to the market to invest the money.

1.2 Machine Learning Models

There are so many methods to predict and forecast the price such

as linear regression method, logistic regression method, decision tree

method, support vector regression method etc.In this paper we are

describing the two-forecasting method one is linear regression method

and second is random forest regression method. All the method are

predicting the vale based on factor of the gold. Forecasting is used for

check the trend and to earn money.

Linear Regression is a machine learning algorithm based on supervised

learning. It performs a regression task. Regression models a target

prediction value based on independent variables. It is mostly used for

finding out the relationship between variables and forecasting. Different

regression models differ based on – the kind of relationship between de-

pendent and independent variables they are considering, and the num-

ber of independent variables getting used.Linear regression performs

the task to predict a dependent variable value (y) based on a given

independent variable (x). So, this regression technique finds out a lin-

ear relationship between x (input) and y(output). Hence, the name is

Linear Regression.

A random forest algorithm can be used for both classifications and

regression tasks. A random forest classifier will handle the missing val-

ues and maintain the accuracy of a large proportion of data. A Random

Forest Regression model is powerful and accurate. It usually performs

great on many problems, including features with non-linear relation-

ships.

Department of Mathematics and Statistics, St. Teresa’s College (Autonomous), Ernakulam
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1.3. OBJECTIVES GOLD PRICE PREDICTION AND FORECASTING

Prophet is a procedure for forecasting time series data based on an

additive model where non-linear trends are fit with yearly, weekly, and

daily seasonality, plus holiday effects. It works best with time series

that have strong seasonal effects and several seasons of historical data.

Prophet is robust to missing data and shifts in the trend, and typically

handles outliers well.Prophet is an open-source software released by

Facebook’s Core Data Science team.

1.3 Objectives

A. To Train machine learning models based on the dataset created to

predict gold prices.

B. To forecast the gold prices.

C. Comparison of Random forest and Linear regression..

Department of Mathematics and Statistics, St. Teresa’s College (Autonomous), Ernakulam
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Chapter 2

LITERATURE REVIEW

The buyers have been paying considerable attention in recent years to

investments in the gold sector because of potential returns in the fu-

ture. Gold is the only asset that retains its worth even through the

political and economic downturn. The gold values are often directly

linked to other resources. Future gold price forecast is the investors’

alert mechanism because of unpredictable market risk. Therefore, pre-

cise forecasting of gold prices is needed to predict the market patterns.

Several computational intelligent techniques for gold forecasting appli-

cations have been noted over the past decade, and the review of different

models applied for these applications is as detailed below:

2.1 Previous Work

Manjula K. A., Karthikeyan P, ”Gold Price Prediction using Ensemble

based Machine Learning Techniques”, Third International Conference

on Trends in Electronics and Informatics, 2019. This article depends on

an investigation led to comprehend the connection between gold cost

and chose factors affecting it, to be specific financial exchange, unre-

fined petroleum value, rupee dollar conversion scale, swelling and loan

cost. Month to month value information for the period January 2000

to December 2018 was utilized for the examination. The information

was additionally part into two periods, period I from January 2000 to

October 2011 during which the gold value displays a raising pattern and

period II from November 2011 to December 2018 where the gold cost

4
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is indicating a flat pattern. Three AI calculations, direct relapse, arbi-

trary woodland relapse and inclination boosting relapse were utilized

in examining these information. It is discovered that the connection

between’s the factors is solid during the period I and frail during pe-

riod II. While these models show solid match with information during

period I, the wellness isn’t acceptable during the period II. While ir-

regular backwoods relapse is found to have better forecast precision for

the whole time frame, angle boosting relapse is found to give better

exactness for the two time frames taken independently.

V.K.F.B.Rebecca Davis in the paper “Modeling and Forecasting of

Gold Prices on Financia Markets” uses Autoregressive Moving Average

(ARMA) model, which is a statistical model that is frequently used for

analyzing time series data. The data considered is the monthly prices

of gold for over ten years. The model achieved an accuracy of 66.67

Iftikhar ul Sami and Khurum NazirJunejo in their paper titled “Pre-

dicting Future Gold Rates using Machine Learning Approach” uses Ar-

tificial Neural Networks(ANN) for predicting the gold prices. The data

for this study is collected from various sources over a period of eleven

years. This data included variables such as oil price, SP 500 index ,

USD exchange rates and other economic variables.

“Big Data Analytics for Gold Price Forecasting Based on Decision Tree

Algorithm and Support Vector Regression” by Navin And Dr.G.Vadivu

uses the decision tree and support vector regression algorithms for pre-

dicting and forecasting gold prices using the data containing five at-

tributes namely open, close, low, high values and volume of gold. In

this study, the decision tree suited best for feature selection whereas

the SVR suited best for large training data.

Sima P.Patil, V.M.Vasava and G.M.Poddar in their paper titled “Gold

Market Analyzer using Selection based Algorithm” gave us the insight

Department of Mathematics and Statistics, St. Teresa’s College (Autonomous), Ernakulam
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into the factors that are affecting the gold price. These factors in-

clude silver futures, copper futures, oil futures, EUR-USD,SP/TSX

composite. They used algorithms such as SVM, Logistic regression for

prediction. The Logistic regression model achieved an accuracy of 61.92

D Makala and Z Li in their paper “Prediction of gold price with ARIMA

and SVM” uses the data collected from World Gold Council contain-

ing the daily prices of gold from January 1979 to December 2019.

This study uses Autoregressive Integrated Moving Average(ARIMA)

method and SVM to forecast the gold price. The accuracy achieved by

ARIMA model is less than the accuracy achieved by SVM.

Department of Mathematics and Statistics, St. Teresa’s College (Autonomous), Ernakulam
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Chapter 3

METHODOLOGY

In this section, we will look at the various machine learning classifiers

used in system learning to predict gold prices.

3.1 Machine Learning Classifiers

Develop a forecasting model for predicting and forecasting gold prices

based on economic factors such as inflation, currency price movements

and others. For investing the money, investors are putting their money

into gold because gold plays an important role as a stabilizing influ-

ence for investment portfolios. Due to the increase in demand for gold

in India, it is necessary to develop a model that reflects the structure

and pattern of gold market and forecast movement of gold price. The

various approach to the understanding of gold prices Random forest

regression and Linear regression. The experimental result will show

the better performance from these two (Random forest regression and

Linear regression) algorithms.

3.1.1 Random Forest Regression

Random Forest Regression is a supervised learning algorithm that uses

ensemble learning method for regression. Ensemble learning method is

a technique that combines predictions from multiple machine learning

algorithms to make a more accurate prediction than a single model.A

7
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Random Forest operates by constructing several decision trees during

training time and outputting the mean of the classes as the predic-

tion of all the trees.A Random Forest Regression model is powerful

and accurate. It usually performs great on many problems, including

features with non-linear relationships. Disadvantages, however, include

the following: there is no interpretability, overfitting may easily occur,

we must choose the number of trees to include in the model.The main

disadvantage of Random Forests is their lack of reproducibility due to

the random nature of the forest construction process. Furthermore, be-

cause the final model and subsequent results involve many independent

decision trees, they are difficult to interpret.

3.1.2 Linear Regression

Linear regression is one of the easiest and most popular Machine Learn-

ing algorithms. It is a statistical method that is used for predictive

analysis. The linear regression algorithm shows a linear relationship

between a dependent (y) and one or more independent (y) variables,

hence called linear regression. Linear regression shows the linear re-

lationship, that is, it finds how the value of the dependent variable

changes according to the value of the independent variable. In simple

words, Linear Regression is the supervised Machine Learning model in

which the model finds the best fit linear line between the independent

and dependent variable i.e.it finds the linear relationship between the

dependent and independent variable.

The linear regression model provides a sloped straight line representing

the relationship between the variables.

Linear regression can be expressed mathematically as:

y= a0 + a1x + ϵ

Here,

Y=Dependent Variable (Target Variable),X = Independent Variable

(Predictor Variable), a0=intercept of the line (Gives an additional de-

gree of freedom), a1=Linear regression coefficient (scale factor to each

Department of Mathematics and Statistics, St. Teresa’s College (Autonomous), Ernakulam
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input value) and ϵ=random error.

The values for x and y variables are training datasets for Linear Re-

gression model representation

3.2 Time series Forecasting

Prophet Time series forecasting can be challenging as there are many

different methods you could use and many different hyperparameters

for each method.The Prophet library is an open-source library designed

for making forecasts for univariate time series datasets. It is easy to

use and designed to automatically find a good set of hyperparameters

for the model in an effort to make skillful forecasts for data with trends

and seasonal structure by default Prophet implements what they refer

to as an additive time series forecasting model, and the implementation

supports trends, seasonality, and holidays. It is designed to be easy and

completely automatic, e.g. point it at a time series and get a forecast.

As such, it is intended for internal company use, such as forecasting

sales, capacity, etc. We will focus on the Python interface.

3.3 R Squared Error

R-Squared is the ratio of the sum of squares regression (SSR) and the

sum of squares total (SST). Sum of Squares Regression (SSR) represents

the total variation of all the predicted values found on the regression

line or plane from the mean value of all the values of response variables.

The sum of squares total (SST) represents the total variation of actual

values from the mean value of all the values of response variables. R-

squared value is used to measure the goodness of fit or best-fit line. The

greater the value of R-Squared, the better is the regression model as

most of the variation of actual values from the mean value get explained

by the regression model. However, we need to take caution while re-

lying on R-squared to assess the performance of the regression model.

This is where the adjusted R-squared concept comes into the picture.

This would be discussed in one of the later posts. R-Squared is also

termed as the coefficient of determination. For the training dataset,

Department of Mathematics and Statistics, St. Teresa’s College (Autonomous), Ernakulam
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the value of R-squared is bounded between 0 and 1, but it can become

negative for the test dataset if the SSE is greater than SST. Greater the

value of R-squared would also mean a smaller value of MSE. If the value

of R-Squared becomes 1 (ideal world scenario), the model fits the data

perfectly with a corresponding MSE = 0. As the value of R-squared

increases and become close to 1, the value of MSE becomes close to 0.

R-Squared can also be expressed as a function of mean squared error

(MSE). The following equation represents the same. You may notice

that as MSE increases, the value of R2 will decrease owing to the fact

that the ratio of MSE and Var(y) will increase resulting in the decrease

in the value of R2.

3.4 Dataset

The dataset considered for this particular study is a secondary data

collected from Kaggle.com. The dataset is divided already into train

and test data. Train dataset contains 2291 rows and the test data for

which we predict has 484 rows. It has 5 variables/attributes, given by:

1. date time: The dataset is collected from 1/2/2008 to 5/16/2018.

Which covers 10yr of data.

2. SPX : SP 500, a stock market index.

Department of Mathematics and Statistics, St. Teresa’s College (Autonomous), Ernakulam

10



3.4. DATASET GOLD PRICE PREDICTION AND FORECASTING

3. GLD: The gold prices measured per day.

4. USO:The United States Oil Fund (USO) is an exchanged-traded

product (ETP) that seeks to provide investment results correspond-

ing to the daily price movements of West Texas Intermediate (WTI)

light, sweet crude oil.This is measured by subtracting the return of the

Benchmark Oil Futures Contract from the return on USO’s net asset

value for each of the last thirty business days, and then averaging those

thirty differences. The calculation is repeated daily.

5. SLV : SLV shares are a physically backed representation of the price

of silver.The calculation is carried out daily.

6. EUR/USD: The Currency Pair EUR/USD is the shortened term

for the euro against U.S. dollar pair, or cross for the currencies of the

European Union (EU) and the United States (USD). The currency pair

indicates how many U.S. dollars (the quote currency) are needed to pur-

chase one euro (the base currency). Which is measureed hourly.

The train data has 5 variables and the test data has 2 variables. The

date gold is the target variable in this study. Using the train dataset,

we predict the values of the target variable in the test dataset.The sam-

ple of dataset is given below.
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3.5. DATA PRE-PROCESSING GOLD PRICE PREDICTION AND FORECASTING

Fig.1

The implementation was done on Google Colab. First, the required

libraries like NumPy, pandas, seaborn, matplotlib. etc. are imported.

And the dataset is loaded.

3.5 Data Pre-processing

• The dataset is checked for null values. This particular dataset (both

the train and test data) has no null values.The following result gives

you an image of the data set were it has 2290 entries ranging from

0 to 2289.Also, the dataset conatins only numerical values.
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3.5. DATA PRE-PROCESSING GOLD PRICE PREDICTION AND FORECASTING

• The data set is then checked for any missing values.The output was:

• There were no missing values in the data.

• The dataset is then discribed by obtaining its various statistical

measures.

• The various statisticsl measures are mean,standard deviation,no of

data points,minimum values, percentile values and maxmum values

from our dataset.

• The correlation between SPX,GOLD,SLV,USO and EUR/USD is

found.There are basically two types of correlation one is positive

correlation and the otherr is negative correlation.For that the a

heatmap is constructed to understand the correlation.The values

ranges between -0.6 to 1.The heatmap is shown below Fig.2.
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3.5. DATA PRE-PROCESSING GOLD PRICE PREDICTION AND FORECASTING

Fig.2

• The distribution of the gold price is checked.The following figure

shows that it the value ranges between 60 to 200.

Fig.3
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3.6. EXPLORATORY DATA ANALYSISGOLD PRICE PREDICTION AND FORECASTING

3.6 Exploratory Data Analysis

• The data is then splitted into train and test data which of the ratio

80:20.The features selected were SPX,SLV,USO and EUR/USD.The

targeted value is Gold.Corresponding (x)train and (x)test are the

features selected and (y)train and (y)test are the featured data. Af-

ter the dataset is splitted we need to apply the models to predict

the gold prices.
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Chapter 4

MODEL BUILDING AND

PREDICTION

We discussed about data processing and feature selection in Chap-

ter 4.The goal of this chapter is to train and test individual ref-

erence classifiers such as random forest and linear regression and

predict the price of gold using otherr stock prices. The perfor-

mance of each classifiers is determined using R square error.

3.Random Forest Regressor :

first we predict the gold prices using Random Forest Regressor. Af-

ter fitting, we predict using the ‘pred’ function.The final prediction

is made on the train dataset after finding out the most important

variables for predicting traffic volume, and they are SPX,USO,SLV

and EUR/USD. Then, the final prediction is done on the test data.

The resulting prediction is saved as an excel file named result.xlsx.

The R squared error of the of the values predicted using random

forest regressor is calculated,the real values and predicted values

are used for this calculation.

16



GOLD PRICE PREDICTION AND FORECASTING

R squared error : 0.9888686013874814

Since our values ranges between 150-200 the calculated r squared

error is very less and the model is performing very well. com-

paring the actual values and the predicted values using a plot is

constructed in order to understand the variations in gold price pre-

dicted.

The code used for this is as follows:

The result is as follows:
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GOLD PRICE PREDICTION AND FORECASTING

Fig.4

Here the actual prices are shown in red colour and the predicted

prices are shown in yellow.The figure Fig.4 shows that the actual

prices and the predicted prices are close to each other.So we have

successfuly predicted the prices of gold using the other stock prices.

2.Linear Regression :

So, we proceed to predict the pices of gold using Linear regres-

sio.After fitting, we predict using the ‘pred’ function.The final pre-

diction is made on the train dataset after finding out the most

important variables for predicting traffic volume, and they are

SPX,USO,SLV and EUR/USD. We reconstruct our X and Y vari-

ables and then repeat fitting the model for prediction as done be-

fore. Then, the final prediction is done on the test data. The

resulting prediction is saved as an excel file named result.xlsx.

The R squared error of the of the values predicted using random

forest regressor is calculated,the real values and predicted values
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GOLD PRICE PREDICTION AND FORECASTING

are used for this calculation.

R squared error : 0.8657886565869237

Since our values ranges between 150-200 the calculated r squared

error is very less and the model is performing very well. com-

paring the actual values and the predicted values using a plot is

constructed in order to understand the variations in gold price pre-

dicted.

The code used for this is as follows:

The result is as follows:

Fig.5

3.FBProphet :

Prophet is an open-source library for univariate (one variable)

time series forecasting developed by Facebook.
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GOLD PRICE PREDICTION AND FORECASTING

Prophet implements what they refer to as an additive time series

forecasting model, and the implementation supports trends, sea-

sonality, and holidays. It is designed to be easy and completely

automatic, e.g. point it at a time series and get a forecast. As

such, it is intended for internal company use, such as forecasting

sales, capacity, etc. We will focus on the Python interface.

The first step is to install the Prophet library using fbprophet as

shown below in figure.

Next, we can import the Prophet library from fbprophet. Prophet

requires data to be in Pandas DataFrames. To use Prophet for

forecasting, first, a Prophet() object is defined and configured, then

it is fit on the dataset by calling the fit() function and passing the

data.

The Prophet() object takes arguments to configure the type of

model we want, such as the type of growth, the type of seasonality,

and more. By default, the model will work hard to figure out almost

everything automatically.

The fit() function takes the DataFrame of our time series data

which must have a specific format. The first column must have the

name ‘ds’ and contain the date-times. The second column must

have the name ‘y ’ and contain the observations. This means we
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GOLD PRICE PREDICTION AND FORECASTING

need to change the column names in the dataset.

This DataFrame can then be provided to the predict() function to

calculate a forecast.

The result of the predict() function is a DataFrame that con-

tains many columns. Perhaps the most important columns are

the forecast date time (‘ds’), the forecasted value (‘yhat ’), and the

lower and upper bounds on the predicted value (‘yhat lower ’ and

‘yhat upper ’) that provide uncertainty of the forecast.

Prophet also provides a built-in tool for visualizing the prediction

in the context of the training dataset. This can be achieved by

calling the plot() function on the model and passing it a result

DataFrame. It will create a plot of the training dataset and overlay

the prediction with the upper and lower bounds for the forecast

dates. The resulting plot we obtain when we give the following

command is given below.

Fig.6

This plot contains the input data and forecast data. We have fore-

casted the prices of gold with the prices and date columns.
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4.1. FUTURE SCOPE GOLD PRICE PREDICTION AND FORECASTING

4.1 Future Scope

In the future if have a structured dataset we will be able to predict

the gold prices with several machine learning models. The method

of combination of any two of the ML models will provide us the

information about the performances of these models to predict the

data.The FBProphet is the procedure for time series data based

on an additive model where non-linear trends are fit with yearly,

weekly, and daily seasonality.In addition we can use different Time

series analysis for the prediction of the gold prices and also for the

forecasting.
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Chapter 5

CONCLUSION

To conclude, all the objectives of this project are achieved. Pre-

diction using the previously mentioned ML models are done and

the R squared error is calculated.Both Random forest regressor

and Linear regression has predicted the gold prices using the other

stock prices like SPX,USO,SLV and EUR/USD.The resulting file

is stored as an excel file.The models has predicted the values adje-

cent to the actual values, Random forest regressor is found to be the

best as compared to linear regression.The Rsquared error of the val-

ues predicted using Random forest regressor is 0.9888686013874814

and Linear regression is 0.8657886565869237.The higher the value

the best the model has performed.Hence Random forest regressor

is performed as contrast to Linear regression.Also the study has

achieved another objective that is to forecast the gold prices for

the next eight years using the time series model FBProphet.The

forecasated values shows that the gold prices is going to escalate in

the coming future.

23



REFERENCES

[1] Pinak Datta “Building A Gold Price Prediction Model Using

Machine Learning” July 2017

[2] Iftikhar ul Sami, Khurum Nazir Junejo“Predicting Future

Gold Rates using Machine Learning Approach ” 2021

[3] Shahriar Shafiee, “An overview of global gold market and gold

price forecasting” , Erkan Topal 2010

[4] D Makala and Z Li in their paper “Prediction of gold price

with ARIMA and SVM”

[5] Lucas, K. C. Lai, James, N. K. Liu, “Stock Forecasting Using

Support Vector Machine” In: Proceedings of the Ninth In-

ternational Conference on Machine Learning and Cybernetics,

pp. 1607-1614, 2010

[6] Tak-chung Fu, ”Adaptive Data Delivery Framework for Finan-

cial Time Series Visualization ”, Fu-lai Chung, Fu-lai Chung,

Chun-fai Lam, Robert Luk 2005

[7] Z. Ismail ”Forecasting Gold Prices Using Multiple Linear Re-

gression Method”, A. Yahya, A. Shabri 2009

[8] Big data Decision tree analytics available online

www.treeplan.com/chapters/introduction-to-decision-

trees.pdf

[9] Ashesh Anand “Forecasting Gold Prices using Time Series

Analysis”, Piyush Dharnidharka

[10] Sandeep PatalayMadhusudhan and Rao Bandlamudi“Gold

Price Prediction Using Machine Learning Model Trees”, Oc-

tober 2021

[11] Manjula Ka and Karthikeyan .P, “Gold Price Prediction using

Ensemble based Machine Learning Techniques,” April 2019

[12] Dr. Abhay Kumar Agarwal, Swati Kumari ,”Gold Price Pre-

diction using Machine Learning”, 2020.

24



[13] Xiaoyan Bai,”Context adaptive visualization for effective busi-

ness intelligence”, White, D., Sundaram, D

[14] M.Sravani, Ch.Abhilash, T.Divya,”GOLD PRICE PREDIC-

TION”,Ch.Vasthav,5D.Priyanka .

[15] Hadavandi, E., ”Developing a Time Series Model Based on

Particle Swarm Optimization for Gold Price Forecasting”,

Ghanbari, A., Abbasian-Naghneh, S. [16] Kim, Kyoung-jae,

“Financial time series forecasting using support vector ma-

chines,” In: Neurocomputing 55, pp.307 – 319, 2003.

[16] V. K. F. B. Rebecca Davis, ”Modeling and Forecasting of Gold

Prices on Financia Markets,” American International Journal

of Contemporary Research, 2014

[17] Megan Potoski,”Predicting Gold prices”, CS229, Autumn

2013.

[18] P. V. M. Vasava, P. G. M. Poddar, Sima P Patel, ”Gold

Market Analyzer using Selection based Algorithm”, Interna-

tional Journal of Advanced Engineering Research and Science

(IJAERS), 2016.

[19] https://youtu.be/upQUmhk4j8

[20] https://youtu.be/9ffkBvh8PTQ

25





 

 

PHYSICO- CHEMICAL ANALYSIS OF THE WELL WATER SAMPLES 

COLLECTED FROM MANJUMMEL AREA, ERNAKULAM DISTRICT 
 

 

DISSERTATION SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS OF BACHELOR OF SCIENCE IN BOTANY 

 

 

 

 

 

 

BY 

GOPIKA M S 

REG.NO: AB19BOT037 

 

 

 

 

 

 

 

DEPARTMENT OF BOTANY 

ST. TERESA’S COLLEGE (AUTONOMOUS) 

ERNAKULAM – KERALA 

2019-2022 

 



 

 

PHYSICO- CHEMICAL ANALYSIS OF THE WELL WATER SAMPLES 

COLLECTED FROM MANJUMMEL AREA, ERNAKULAM DISTRICT 
 

 

 

DISSERTATION SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS OF BACHELOR OF SCIENCE IN BOTANY 

 

 

 

 

 

BY 

GOPIKA M S 

REG.NO: AB19BOT037 

 

 

 

 

 

 

 

DEPARTMENT OF BOTANY 

ST. TERESA’S COLLEGE (AUTONOMOUS) 

ERNAKULAM – KERALA 

2019-2022 

 

 



 

CERTIFICATE 

 

This is to certify that the dissertation entitled ‘PHYSICO- CHEMICAL ANALYSIS OF THE 

WELL WATER SAMPLES COLLECTED FROM MANJUMMEL AREA, ERNAKULAM 

DISTRICT’ submitted in partial fulfilment of the requirements for the degree of Bachelor of Science 

in Botany is an authentic record of the work carried out by Gopika M S  during her B.Sc. course from 

2019-2022 under the guidance and supervision of Miss Anu Joy, Department of Botany, St. Teresa’s 

College (Autonomous), Ernakulam. 

 

 

 

 

 

Dr. Liza Jacob       Ms. Anu Joy 

Head of the Department                                      Guest Lecturer 

Department of Botany      Department of Botany 

St. Teresa’s College(Autonomous)     St. Teresa’s College (Autonomous) 

Ernakulam       Ernakulam 

 

 

Place : Ernakulam 

Date : 

 

 

 

External Examiners 

1............................................. 

 

 

                                                                                    2............................................. 

 

 



 

 

DECLARATION 

 

I, Gopika M S declare that the dissertation entitled ‘PHYSICO- CHEMICAL ANALYSIS OF THE 

WELL WATER SAMPLES COLLECTED FROM MANJUMMEL AREA, ERNAKULAM 

DISTRICT’ is an authentic research work carried out by me under the supervision and guidance of 

Miss Anu Joy, Guest Lecturer, Department of Botany, St. Teresa’s College (Autonomous), Ernakulam, 

in partial fulfilment of requirements for the award of B.Sc Degree in Botany and no part of it has 

previously formed the basis for the award of any degree, diploma or associateship in any institution. 

 

            

 

 

 

 

Gopika M S 

  

 

Place : 

Date : 

 

 

 

 

 

 

 

 

 

 

 



 

ACKNOWLEDGEMENTS 

 

First and foremost I thank God for his blessings showered on me in completing the project successful. 

I would like to express my sincere gratitude to several individuals and organizations for supporting me 

throughout for this project.  I wish to express my sincere gratitude to Dr.Liza Jacob, Head of the 

Department of Botany, St. Teresa's College (Autonomous). This job would not have been a success 

without her assistance and moral support. I really thankful for Miss. Anu Joy, Guest lecturer, 

Department of Botany, St. Teresa's College (Autonomous), Ernakulam for her enthusiasm, patience, 

insightful comments, helpful information, practical advice and unceasing ideas that have helped me 

tremendously at all times in my project. Without her support and guidance, this project would not have 

been successful. I would like to express my gratitude towards all the teachers In the department of 

Botany for their suggestions and prayer’s. I would like to convey my heartfelt gratitude to the  Research 

Scholars in the Department of Botany, St. Teresa's College (Autonomous), Ernakulam for their 

knowledge sharing and timely assistance to me. I express my gratitude to all Non-teaching staff of 

Department of Botany, St. Teresa's College (Autonomous), Ernakulam for their kind assistance and 

support throughout this project.I also feel thankful and express my kind gratitude towards my friend 

Sr. Stemy Stephan who  assisted me with the task from the beginning till the end. 

I extend my sincere gratitude to all the sisters at Anugraha convent Ernakulam. 

I am thankful to Smt. Sanjala and the residents of Manjummel for their cooperation and patience in 

sample collection. 

And at last but never least, thank all my friends and well-wishers for the positive support and assistance 

in completing this project. 

 

 

Gopika M S 

 

 

 

 

 

 



 

CONTENTS 

 

1. INTRODUCTION          1-5 

  1 .1 Well water as a source of drinking water 

 1.2 Well water pollution in Kerala 

1.3 Quality of water 

1.4 Water Quality Parameters 

1.5. Physico-chemical parameters used for water quality testing 

1.6. Manjummel, Eloor, Ernakulam- Study area 

1.7 Objectives 

2. REVIEW OF LITERATURE                                                                             6-8 

 

3. MATERIALS AND METHODS                                                                        9-11 

3.1 Physical Analysis of water samples 

3.2 Chemical analysis of water samples 

 

4. RESULTS                                                                                                            12-25 

4.1 Physical Analysis of water samples 

4.2 Chemical analysis of water samples 

 

5. DISCUSSION                                                                                                      26-27 

 

6. SUMMARY AND CONCLUSION                                                                                          28 

 

7. BIBLIOGRAPHY                                                                                               29-31 

 



 

INTRODUCTION 

 

Water is an elixir of life and it is necessary to sustain life on earth. About two thirds of the earth 

is occupied by water but only a little amount of water can be used to sustain life. This makes this 

resource precious and limited.  In our day today life there are a lot of areas in which water is an 

inevitable factor. But day by day availability of uncontaminated water is getting reduced due to rise in 

population, less rate of rain, destruction of water resources, industrialization, deforestation, water 

pollution, over use of pesticides etc. 

According to the studies done by UNESCO in 2021, found few alarming facts about water 

pollution around the world. As per this one out of every nine individuals on the planet gets their drinking 

water from unimproved and potentially dangerous sources and 4 billion people do not have access to 

sanitation. One of the most serious sources of water contamination is a lack of cleanliness. In 

underdeveloped countries, about 90% of sewage is released untreated into bodies of water.  Every day 

2 million tonnes of sewage and other effluents are discharged into the global water supply. Every year, 

industry releases an estimated 300-400 megatonnes of garbage into water bodies which when combined 

with industrial point source pollution; non-point source pollution from farmland and urban areas often 

significantly increases the total pollutant load (Arogyarajet al., 2020). 

 In India people are more dependent on river water for drinking and for other household uses 

and it is getting more and more contaminated day by day.The discharge of untreated or partially treated 

sewage from cities/towns and industrial effluents into their respective catchments, problems in the 

operation and maintenance of sewage or effluent treatment plants, lack of dilution, dumping of solid 

waste on river banks, and other non-point sources of pollution are the main causes of pollution in the 

country's rivers.The situation has been exacerbated by rapid urbanization and industrialization. 

According to a report published by the Central Pollution Control Board (CPCB) in March 2021, the 

country's sewage generation from urban areas is anticipated to be 72,368 million litres per day (MLD) 

with a sewage treatment capacity of 31,841 MLD.   The survey conducted by Kerala State Literacy 

Mission Authority in November 2017 based on 58,463 homes from the state specific places if any an 

alarming 73 percent of the state's water sources are contaminated. The assessment concluded that 26.9% 

of the 3,606 water sources tested were filthy, including rivers, streams, ponds, lakes, and wells. 

 



 

1.1Well water as a source of drinking water 

All communities rely on wells for survival. Wells provide a steady and adequate supply of water 

for domestic consumption, agriculture, and industry in many regions. People can't exist and grow 

without groundwater in places where surface water is rare, such as deserts, and they utilize wells to 

access subsurface water. The methods for obtaining groundwater vary based on the underground 

conditions in the area. Water may be abundant merely 10 feet below the land surface, or a deep well 

may be required to reach scarcer water filling the spaces between thick rock particles, which may need 

hundreds of feet of drilling. Pumps are frequently used to transport water to the land surface.It would 

make life easier for groundwater users if the water level in the aquifer that supplied their well remained 

constant. The "height" of the subsurface water level is affected by seasonal fluctuations in rainfall and 

the odd drought. The water level of a well might also be decreased if water is being withdrawn from 

nearby wells. When water levels fall below the pump intakes, wells will begin to pump air, causing 

them to "go dry." Even though water exists at some depth in practically any area, the permeability of 

the rock determines whether or not a well can provide an acceptable residential supply (typically 5 

gallons per minute). A shallow well may be sufficient where permeable materials are near the land 

surface. A deep well extending into bedrock may be required elsewhere, such as where clay material 

directly overlies bedrock. (Howard Perlman, 2018) 

1.2Well water pollution in Kerala 

Groundwater is widely used for drinking and residential uses in India. Surface and groundwater 

availability is estimated to be roughly 1869 billion cubic meters (BCM). Due to geological and 

topographical constraints, 40% of this is unavailable for utilization. In order to meet the needs of India's 

population, groundwater has been widely utilized, with dug wells being the most common method of 

extraction. In Kerala, 80 percent of rural and 50 percent of urban communities rely on groundwater for 

their drinking and domestic needs, primarily through dug wells and seldom via bore wells. Water-borne 

diseases such as enteric fever and viral hepatitis, as well as acute diarrheal disorders, are endemic in 

Kerala, and all of them have seasonal patterns, with summer being the worst. Within the state, cholera 

cases have also been documented (Ananth M,2018). 

Open well of Kerala are under threat of bacteriological comtamination.In Kerala about 60% of 

the population relies on ground water for drinking.At the same time studies have shown that faecal 

contamination is present in 90% of drinking water wells.The open character of the wells, and 

conventional maintenance habits, and use of buckets and rope to draw water, kitchen wastes and pit 



 

latrines with average family load factor (5 members) at a distance of less than 5 meters from wells are 

some of the factors, which are contributing to the bacteriological contamination. Ground water 

contamination due to industrial pollution has been reported from places of Kochi (eastern part of 

Aluva), Palakkad and some parts of Kollam, Kozhikode and 

Kannur.(kerenvis.nic.in/Database/Waterpollution) 

1.3 Quality of water. 

Water quality is measured by several factors, such as the concentration of dissolved oxygen, 

bacteria levels, the amount of salt (or salinity), or the amount of material suspended in the water 

(turbidity). In some bodies of water, the concentration of microscopic algae and quantities of pesticides, 

herbicides, heavy metals, and other contaminants may also be measured to determine water quality. 

Although scientific measurements are used to define water quality, it is not a simple thing to 

say “that water is good” or “that water is bad.” So, the determination is typically made relative to the 

purpose of the water. Poor water quality can pose a health risk for people. Poor water quality can also 

pose a health risk for ecosystems (floridakeys.noaa.gov,ocean/waterquality). 

1.4 Water Quality Parameters 

Water quality determines the ‘goodness’ of water for particular purposes. Water quality tests 

will give information about the health of the waterway. By testing water over a period of time, the 

changes in the quality of the water can be seen. Observations of water quality mainly refer to 

concentrations of dissolved constituents in the water in terms of physical (like turbidity, conductivity 

etc.), chemical (like sodium, potassium, cadmium etc.) and biological parameters (like algae, bacteria 

etc.). Data on water quality requires collection of a water sample followed by analysis (measurement) 

for specific water quality parameters. Some of these water quality parameters can be measured at site, 

the so-called field parameters. The other parameters are analyzed in a laboratory. Laboratories of 

different levels are distinguished.  Level I laboratories are small laboratories located at or near the 

sampling location. These were originally established for determination of sediment load only, but now 

can also be used for determination of the water quality field parameters. Higher level laboratories 

(levels II and II+) are usually located in major cities and provide analytical capacity to a larger region 

covering more sampling locations. Sixty eight (68) water quality parameters are considered to be the 

Water Quality Parameters (Kerala State Council for Science, Technology and Environment) 

http://www.kerenvis.nic.in/Database/Waterpollution_834.aspx


 

1.5. Physico-chemical parameters used for water quality testing 

Physical parameters commonly used to test water quality include color, odor, taste, temperature, 

turbidity, solids and conductivity. 

Chemical parameters commonly used to test water quality are total dissolved solids, total hardness, 

Carbon dioxide concentration, Sulphate, Nitrite, Chlorides, Dissolved oxygen, Biological oxygen 

demand and chemical oxygen demand.etc… 

CO2 is an acidic oxide and it act as an acidic compound in water medium.Nitrites are a salt or ester 

anion of nitrous acid, which can be naturally or artificially occurring in groundwater. Sulphate is second 

to bicarbonate as the major anion in the hard water reservoirs. Sulphates can be naturally occurring or 

the result of municipal or industrial discharges. Chloride is a naturally occurring element that is 

common in most natural waters and is most often found as a component of salt (sodium chloride) or in 

some cases in combination with potassium or calcium. 

Salinity is the dissolved salt content of a body of water. It is a strong contributor to conductivity 

1.6. Manjummel, Eloor, Ernakulam- Study area 

The present study was carried out to find the physico-chemical testing of well water samples 

from Janatha road, Manjummel with 3 Kilometers distance to Eloor (Latitude: 10° 10' 21.60" N, 

Longitude: 76° 09' 27.60" E). Ernakulam District and near to the banks of Periyar River in Kerala. 

Around 32,000 people work in this area for services or manufacturing enterprises.Nearly 250 

enterprises, including a dozen chemical generating facilities, are located in the "Eloor Industrial Area”. 

The primary and most serious issue facing by Periyar is that it is being used illegally as a TSDF 

(Transfer, Storage, and Disposal Facility) for a variety of hazardous wastes by these enterprises. Every 

year, chemicals like DDT and cyanide, as well as metals like lead and mercury are discovered. 

hazardous pollution in the area surrounding the wetlands has wiped out practically every traditional 

profession, such as agriculture and fishing, resulting in employment losses. The Periyar River being a 

primary source of water for the industries which release a considerable amount of harmful effluents 

into the river. This resulted in a decrease in the number of fish in the river, as well as major damage to 

rice fields and other farmlands in the area. At the end of the day, monitoring water quality is critical to 

keeping the earth healthy and sustainable (Anjushaet al., 2020).  

 

 



 

1.7. Objectives 

i) To find out the physical parameters of well water samples collected from the Manjummel near to 

Eloor, Ernakulam district. 

ii)To estimate the chemical parameters in the well water samples of the Manjummel area crucial in the 

water quality testing. 

iii)To carry out an analysis on the various well water samples collected from the different areas in 

Manjummel. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

2. REVIEW OF LITERATURE 

 
Senthil Kumar, P (2001) investigated the water sources near the Indian Aluminum Company 

(INDAL) at Alupuram and the Fertilizers and Chemicals Travancore (FACT) in Eloor centre and Eloor 

North to determine the impact of fluorine pollution from industrial effluents on cattle health in the Eloor 

industrial region and the study has confirmed the fluoride toxicity and its effect on cattle. 

The studies on the involvement of laterites and clay in the adsorption of trace elements was 

conducted by Shobha, V and M. Anish (2003).  In this study, Cr, Mn, Co, Ni, Cu, Zn, Cd, Pb, Bi, As, 

and Hg are measured in laterite, clay and related water samples from industrially and biologically 

polluted rivers and wells in Eloor-Kalamassery. A simulation experiment conducted in the laboratory 

further confirmed the adsorption of hazardous substances by laterite. Water with known concentrations 

of Cr, Zn, Ni, and Mn was allowed to flow at a constant rate through an artificial laterite bed overnight. 

An examination of an artificial laterite bed reveals an enrichment of Cr, Zn,Ni,Mn indicating the 

absorbent properties of water. 

Soman, K and Chattopadhyay, M., (2004) studied catchment characteristics, physical setting 

including elucidation of geology and geomorphology, landuse, landuse change, water budgeting in GIS 

environment and water quality the two south Kerala freshwater lakes, namely, Sasthamkotta and 

Vellayani. Sasthamkotta lake has a projected storage capacity of 30 MCM water at +4 m level, whereas 

in the case of the Vellayani lake, the maximum possible storage capacity would be just over 5 MCM at 

a bund height of +1.65 to 1.70 m. Temporal analysis of landuse indicate that changes in landuse pattern 

in the peripheral areas of the lakes have been enormous over the years. Preservation of adjacent 

wetlands has been suggested to enhance infiltration into the lakes. Slope protection measures have been 

suggested to avoid siltation of the lakes, which will be conducive to maintain sustained storage capacity 

of the lakes. 

Karthick B. Boominathan M., Sameer Ali and Ramachandra T. V (2010) conducted evaluation 

of the Quality of Drinking Water in Kerala State, India. The quality of tap water from 14 districts in 

the Indian state of Kerala was investigated. pH, total dissolved solids, salinity, nitrates, chloride, 

hardness, magnesium, calcium, sodium, potassium, fluoride, sulphate, phosphates, and coliform 

bacteria were all measured. All of the water samples were found to be infected with coliform bacteria. 

About 20% of tap water samples from Alappuzha and 15% of tap water samples from Palakkad district 

exceed the Bureau of Indian Standards' acceptable standards. The main causes of coliform 



 

contamination in the state are contamination of the source water (due to a lack of community 

cleanliness) and insufficient treatment. The high ionic and fluoride content of water samples from 

Alappuzha and Palakkad could be linked to the geology of the area. 

Umadevi, A.G (2010) conducted a study to assess the level of contamination, the physical and 

chemical properties of groundwater in Eloor. The study region was separated into four zones with a 

total of 40 water samples collected from various sites, evaluated and a correlation analysis performed 

among the measured parameters. When the observed parameters were compared to the BIS limitations, 

it was discovered that pH values in several areas were lower than the required limit. Magnesium and 

chloride levels are over the desired range in some regions but below the BIS top limit. pH, electrical 

conductivity, alkalinity, hardness, Calcium, Magnesium and chloride ions were found to have a 

significant linear relationship. 

Divya Rani Thomas (2011) compared the physical, chemical and microbiological quality of 

well water from Eloor, an industrial area in Ernakulum district and Ollukara, a non-industrial area in 

Thrissur district. For the investigation, 200 well water samples were collected, 100 from each of the 

two areas. To analyze the change in the quality of well water with the seasons, 25 samples were 

collected for each of the four seasons: summer (February), pre-monsoon (March-May), monsoon (June-

September), and post-monsoon (October-November).The results were compared with WHO 

guidelines, 2006 and IS: 10500, 1991, desirable limits for drinking water and found that pH, total 

hardness, concentration of iron, lead and cadmium were not within the acceptable rage 

Mohapatra et al., (2011) in this study, the dithizone method was used to assess the quantity of 

mercury pollution in the river and compare it to the maximum allowable level for river water. A 

comparison of the degree of mercury pollution in Periyar with that of other affected rivers in India has 

also been attempted. A total of 40 water samples were obtained from ten different points along the 

Periyar river, both at the surface and at a depth of one meter. The samples were analyzed using a 

spectrophotometer and the dithizone heavy metal extraction method.The average mercury 

concentration (at both levels) was 0.03 mg/L, which is 30 times higher than the legal limit for drinking 

water (0.001 mg/L).The values obtained 1m depth are slightly higher than at the surface. 

A spatial variability map of water quality characteristics K.V Anjusha, et al., (2020) assessed 

the water quality using a Geographical Information System (GIS). Using the ArcGIS software tool and 

Inverse Distance Weighted (IDW) interpolation, a spatial variation map for the primary water quality 

parameters was created.  



 

In the study, Rohan Nair (2021), a generic Python code was developed to promptly compute 

the water quality index, using a method proposed by the Council of Ministers of the Environment of 

Canada, for any water body, by inputting 24 physicochemical parameters for four consecutive years. It 

has been observed that some of the river stations of River Periyar that drain into the lake are having 

marginal and poor water quality, due to high levels of fecal and total coliform. As a result of the 

pollution from the river and few other reasons like tourism and agricultural practices, the water quality 

index of Vembanad Lake is 60 and falls in the marginal category. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

3. MATERIALS AND METHODS 

 

For the present study, well water samples were collected on the month of March 2022from 7 

different localities of Janatha road, Manjummel area closer to Eloor where majority of the industries 

are located. The different locations selected taken for sample collection were NJRA lane (Sample No: 

1, 2 and 3), SRAM34A-Manjummel (Sample No: 4 and 5) and Manakkalli lodge (Sample No: 6) and 

Sivasailam, Eloor South, Udyogamandal (Sample No: 7).  

The collected water samples were further used to analyze for their physical - chemical 

properties. The various parameters taken for this analysis were Conductivity, Salinity, pH, CO2, 

Dissolved Chloride ions, Alkalinity, Sulphate and Nitrite The control used was water taken from 

purifier. 

3.1 Physical Analysis of water samples 

To find out the physical properties of samples, two parameters namely conductivity and pH were taken. 

i. Conductivity 

This was estimated using Water analyzer (Type: 371) Systronics. For this, water sample and control 

were taken in separate beakers kept in the analyzer. After each sample testing, calibration is done. 

ii.pH 

The pH meter was first calibrated with a buffer solution of known value which was followed by finding 

the pH value of water sample. The values were noted and used for further analysis. 

 

3.2 Chemical analysis of water samples 

For this, parameters such as salinity, Carbon Dioxide, Dissolved chloride ions, total alkalinity, Sulphate 

and Nitrate were estimated. 

i.Salinity 

Salinity was calculated using Water Analyzer (Type: 371) systronics. Calibration was done and the 

reading of each sample was recorded. 

ii. Estimation of Carbon Dioxide  

A known volume of water containing CO2 is treated against NaOH solution taken in the burette. Weight 

of CO2 contained in the volume of NaOH is taken into account.  

Standard NAOH solution (0.01 N) was prepared. For this, 40 gm of NAOH was dissolved in 1 liter of 

distilled water and took 10 ml of this and made up to 100 ml.50 ml of water sample was taken in a clean 



 

conical flask. Added 3-4 drops of phenolphthalein as indicator and titrated against the NaOH solution 

taken in the burette, until the end point that is the appearance of light pink color. Repeated the titration 

till a concordant value is obtained. The following formula was used: 

N2 = V1N1 x 44 x 1000/V2 

Where, 

V1 =  Volume of NaOH 

N1 =  Normality of NaOH 

V2 =  Volume of water sample 

N2 =  Normality of water sample 

 

iii) Estimation of dissolved chloride ions  

Most of the chlorides are soluble in water can be determined by direct titration using silver nitrate and 

Potassium chromate. The most important source of chloride in natural water is the discharge of sewage.  

The reagents used were Silver nitrate (0.02N) which was prepared by dissolving 3.4gm of prepared 

AgNO3in distilled water and made up to 1 liter of solution and kept it in a dark glass bottle. Another 

reagent, Potassium chromate 5% was prepared by dissolving 5gm of K2Cr2O4 in 100 ml of distilled 

water. 

Then 50 ml of sample was taken in a conical flask and added 2 ml of K2Cr2O4 solution. Titrated the 

content against 0.02N AgNO3until a persistent reddish brown tinge appeared. Calculations were done 

using the formula,  

N2 = V1N1 x 35 x 1000/V2 

Where, 

V1 =  Volume of AgNO3 

N1 =  Normality of AgNO3 

V2 =  Volume of water sample 

N2 = Normality of water sample 

 

 

 

iv) Determination of total alkalinity 

Alkalinity is measured volumetrically by titration with Hydrochloric acid (0.1N). For this, 

Hydrochloric acid (0.1N) was prepared by dilution of 12N concentrated HCl to 12 times (8.33 ml to 



 

100 ml distilled water) to 1N HCl. It was further made up to 0.1 N (10 ml to 100 ml). Standardize it 

against Sodium Carbonate solution. The following procedure was used. 50 ml of water sample was 

taken in a conical flask and added two drops of phenolphthalein indicator. The samples remained 

colorless. So added 2-3 drops of Methyl orange into the same sample. Color of the sample became 

golden yellow color. Titrated this against 0.1NHCl in the burette until the golden yellow color changes 

to pink at the endpoint. The burette reading noted. 

v) Estimation of Sulphate ions   

It can be analyzed by colorimetric method using standard graph. At first Conditioning reagent 

was prepared. For this 75 grams of NaCl was mixed with 30 ml concentrated HCl, 100 ml of 95% 

isopropyl alcohol in 300ml of distilled water Then 50 ml of glycerol was added to this solution and 

mixed thoroughly. Another reagent, Barium Chloride crystals was also used. For the standard graph 

purpose, standard sulphate solution was prepared by dissolving 0.1479 gram of anhydrous Na2SO4 in 

dilute water to prepare 1L of solution. Thus this solution contained 100 mg/L of sulphate. 

The procedure taken for the present study is as follows. To 100 ml of clear sample 50 ml of 

conditioning reagent was added. This was added to each sample just prior to further processing. Stirred 

the sample on a magnetic stirrer for 1 minutes and during stirring added a spoon full of barium chloride 

and stirred for 1 more minutes. After the stirring was over, took the optical density reading on a 

calorimeter at 420 nm exactly after 4 minutes. Found out the concentration of the sulphate from the 

standard curve. 

Vi) Estimation of the nitrite ions  

The reagents usedfor the nitrite estimation are Sulphanilamide solution (Prepared by dissolving 

5g of Sulphanilamide in a mixture of 50 ml of concentrated HCL and about 300 ml distilled water 

which was diluted to 500ml with water) and N (1- Naphthyl) ethylene diamine dihydrochloride solution 

(0.50g dihydrochloride was dissolved in 500 ml distilled water). Then to the 50 ml of water sample, 

added 1 ml of sulphanilamide solution and allowed the reagent to react haut 2-8 minutes. Added 1 ml 

of N(1-Naphthyl) - ethylene diamine dihydrochloride solution and mixed immediately and noted the 

absorbance at 543 nm in colorimeter. 

 

 

 

 



 

4.RESULTS 

 

For the seven well water samples collected from the different parts of Manjummel, Eloor and analyzed 

for the physico-chemical properties gave the following observations and results. 

 

4.1 Physical Analysis of water samples 

i.Conductivity 

The conductivity of water samples were given in the Table 1. Out of the conductivity recorded among 

the samples, Sample 7 showed the highest and Sample 1 showed the least value. When compared with 

the control, it can be seen that there is significant increase in the conductivity of all samples. 

ii.pH 

pH of all the water samples showed an acidic nature while the control was neutral (Table 2). Highest 

acidity was found among the Sample 7 whereas the least acidity among the Sample 1. 

 

4.2Chemical Analysis of water samples 

i. Salinity 

The salinity of various samples were shown in Table 3. The highest salinity was shown by Sample 7. 

The least salinity was shown by Sample 1. 

 

ii. Concentration of Carbon dioxide in the water sample  

Table 4 shows that Carbon dioxide concentration is less in Sample 2, 4 and 7 and highest in Sample 1, 

2 and 6. 

 

iii. Estimation of dissolved chloride ions in the water samples 

The estimation showed that Sample 2 has highest concentration of chloride ions and Sample 6 has least 

chloride concentration (Table 5) 

 

iv) Determination of total alkalinity 

The present study showed that Sample 7 showed highest alkalinity and Sample 1 and 6 with lowest 

alkalinity (Table 6) 

 

 



 

 

v) Estimation of Sulphate ions   

The study has shown the highest concentration of sulphate ions in Sample 1 and 5. The least sulphate 

concentration was found in Sample 7 (Table 7) 

 

vi) Estimation of the Nitrite ions in the water sample 

Among the estimation carried out in the different water samples, Sample 5 showed the highest whereas 

the Sample 6 and 7 with the least concentration. (Table 8) 

 

Out of eight physico-chemical water quality testing done among 7 samples, the sample 5 showed high 

values in 0.6mg/l number of test and samples 6&7 showed least values in 0.02mg/l number of tests. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

PLATE 01- Satellite image of study area- Manjummel, Eloor 

 

 
 

PLATE 02- A & B- Areas of sample collection 
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PLATE 03- A, B, C & D- Areas of sample collection 
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    PLATE 04- Conductivity checking using           PLATE 05- Calibration in testing  

Water analyzer (Type: 371) Systronics                nitrite using colorimeter 

               

 

 

PLATE 06- pH checking using                                    PLATE 07- Magnetic stirrer 

                pH meter 

                       



 

 

PLATE 07 

Reddish brown tinge during estimation 

Of Chloride ions in water sample 

 

 

 

Appearance of pale pink during 

 Estimation of CO2 in water sample 

                                                            



 

 

 

 

 

 Table 1 – Conductivity of water samples and control 

 

Sl. No: Water Samples Conductivity 

1 Sample 1 15.5 

2 Sample2 32.5 

3 Sample3 20.1 

4 Sample 4 24.9 

5 Sample 5 23.4 

6 Sample 6 25.3 

7 Sample 7 34 

8 Control 2.45 

 

 

 

Table 2 – pH of water samples and control 

Sl. No: Water Samples pH 

1 Sample1 5.20 

2 Sample2 5.93 

3 Sample3 5.74 

4 Sample4 5.25 

5 Sample 5 6.25 

6 Sample6 5.68 

7 Sample7 6.8 

8 Control 7.00 

 



 

 

 

Table 3 – Salinity of water samples and control 

 

Sl. No: Water Samples Salinity 

1 Sample1 0.04 

2 Sample2 0.08 

3 Sample3 0.05 

4 Sample4 0.06 

5 Sample 5 0.06 

6 Sample6 0.06 

7 Sample 7 0.08 

8 Control 0.01 

 

 

 

 

Table 4 –Concentration of Carbon dioxide in the water samples and control 

Sl. No: Water Samples CO2 Concentration (mg/L) 

1 Sample1 1.76 

2 Sample2 1.76 

3 Sample3 0.88 

4 Sample4 1.76 

5 Sample 5 0.88 

6 Sample6 1.76 

7 Sample7 0.88 

8 Control 0.44 

 

 



 

 

 

 

Table 5 –Concentration of Chloride ions in the water samples 

Sl. No: Water Samples Chloride ion concentration (Mg/L) 

1 Sample1 33.6 

2 Sample2 49 

3 Sample3 22.4 

4 Sample4 39.2 

5 Sample 5 36.4 

6 Sample6 29.4 

7 Sample7 40.6 

8 Control 14 

 

 

 

Table 6– Alkalinity of the water samples 

Sl. No: Water Samples Alkalinity (mg/L) 

1 Sample1 50 

2 Sample2 100 

3 Sample3 120 

4 Sample4 70 

5 Sample 5 80 

6 Sample6 50 

7 Sample7 160 

8 Control 40 

 

  



 

 

Table 7–Sulphate ion concentration of the water samples 

Sl. No: Water Samples Concentration of Sulphate ion (mg/L) 

1 Sample1 5 

2 Sample2 3.5 

3 Sample3 5 

4 Sample4 3.5 

5 Sample 5 3.5 

6 Sample6 3.5 

7 Sample7 3 

8 Control 0.5 

 

 

 

Table 8–Nitrite ion concentration of the water samples 

Sl. No: Water Samples Concentration of Nitrite ion (mg/L) 

1 Sample1 0.04 

2 Sample2 0.08 

3 Sample3 0.06 

4 Sample 4 0.04 

5 Sample 5 0.6 

6 Sample6 0.02 

7 Sample7 0.02 

8 Control 0 

 

 

 

 

 



 

Figure 1 shows the conductivity of water samples 

 

 

 

Figure 2 shows the pH of water samples 

 



 

 

Figure 3 shows the salinity of water samples 

 

 

 

Figure 4 shows the concentration of Carbon dioxide in water samples 

 



 

Figure 5 shows the chloride ion concentration in water samples 

 

 

Figure 6 shows the alkalinity of water samples 

 

 

 



 

 

Figure 7 shows the Sulphate ion concentration of water samples 

 

 

 

Figure 8 shows the Nitrite ion concentration of water samples 

 



 

 

5. DISCUSSION 

 

Around the globe majority, especially in the densely populated, urban and coastal area, people 

rely mainly on the public or private water supply. This includes ponds, dugouts, and wells. A superior 

quality of water is crucial to the economic, health, and social well-being of the people. Monitoring the 

quality of your water and testing it regularly is very important to maintain reliable and safe water 

sources and eliminate the potential health risks related to water contamination. When the water is tested 

it offers the knowledge; we require addressing the problem that is currently involved with the water 

quality. It will also ensure that the water quality is protected from every potential cause of 

contamination and an appropriate approach is involved with the treatment system. 

Manjummel is a place which is about 3 kilometers closer to an industrial area Eloor and a 

Mathrubhoomi press is situated in janatha road, Manjummel. The present study focused on this area 

suspecting that the ground water sources might have affected by industries and their chemicals. 

Especially during rainy seasons, ink from the printing press of private newspaper enterprise leach out 

to the soil and mixes with the ground water and this may cause various diseases.  

Electrical Conductivity (EC) of water can be determined by the concentration of ions present in 

it. The more the concentration of ions in the sample the more is its conductivity.Mr. Chusov(2014) 

made a study of  specific electric conductivity of water samples in a polluted urban stream was 

compared with other water quality parameters such as concentration of inorganic carbon, total organic 

carbon, and total nitrogen. Increasing of water conductivity to 10 times was observed downstream 

canalization outlets discharging drainage waters together with residential waste waters from inhabited 

district of city. In some periods water conductivity showed good correlation with pollutants 

concentration such as TN and IC (with correlation coefficients 0.54...0.96). The received data show 

that electric conductivity can be used for revealing waste waters pollution in fresh surface waters. 

(Chusove, et,al, 2014)In the present study Sample 7Shows the highest electric conductivity and thus it 

gives evidence on the increase in the concentration of dissolved ions. 

According to BIS standard of drinking waterIS 10500:2012, the pH value of water ranges in 

between 6.5 to 8.5. The present study shows all water samples with more acidity which is not desirable 

as per the standards formulated. Low pH water can be caused by a variety of factors, including natural 

factors such as acid rain. Acids can be produced by soil bacteria, tree roots, and some rock formations, 



 

causing neighboring water to become acidic.Low pH water is frequently found around mining sites, 

chemical dumps, power plants, confined animal feeding facilities, and landfills, and is generally caused 

by industrial pollution (Radfard, Majid, 2018) 

Coastal areas in South Asian countries are particularly vulnerable to elevated water salinity. 

Drinking water salinity has been found to be associated with cardiovascular diseases (CVD), diarrhea, 

and abdominal pain. Water salinity is a public health concern that will continue to rise due to climate 

change. (Chakraborty, 2019). The samples used for the present study showed a result which is not 

harmful. 

The increase of CO2 in the atmosphere may produce some effects on drinking water because 

water tends to naturally capture CO2 species. . It was found that with increasing concentrations of free 

CO2 the pH decreases, and this process makes the water acid and susceptible to dissolve some elements 

(Ca, Na, K, Si) and other species (HCO3
2−). The capture of CO2 has important effects on the anion and 

cation composition of drinking water and on the variation of pH by more than one unit, which may 

affect the health of consumers. The method presented in this study is an excellent user-friendly 

alternative to determine the impact of natural capture of total CO2 by water (C, Alvarez-Bastida,2020). 

Chloride is one of the major inorganic anions found in groundwater. It originates in ground 

water from both natural and anthropogenic sources. High chloride content indicates heavy pollution. 

Chlorides in drinking water impart characteristic taste to it (Paul Baker,2018). In this work carried out, 

Chloride concentrations of all the samples ranges from 22.9 to 49. Thus its concentration is within the 

permissive limits put forward by BIS standard of drinking water IS 10500:2012 (with a minimum value 

as 250 mg/L). 

Nitrates and nitrites are the most abundant forms of dissolved nitrogen in groundwater. It is 

caused naturally or due to industrial influences. In the present study sample 5 showed a high value of 

nitrite ion concentration compare to other samples due to the presence of a printing press nearby. 

Alkalinity is the capacity of water to neutralize acid. It is a measure of bicarbonates, carbonates 

and hydroxides present in water. Higher alkaline waters are usually unpalatable and cause bitter taste. 

The current study shows the total alkalinity of all the samples ranging from 40 to 160 which is a 

permissible value as per BIS standard of drinking water IS 10500:2012 (with a value of 200 mg/L). 

This study shows that the sulphate concentration of water samples as per the permissive limits given 

by BIS standard of drinking water IS 10500:2012 (with a value of 45 mg/L respectively). 
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6.SUMMARY AND CONCLUSION 

 

Water is an inevitable factor of life on earth. As human and other organisms depend on water 

for various purposes specially for drinking, it is important to check the quality of water and the elements 

present in the water to know its purity. 

The present study was done to carry out the physico- chemical analysis of the well water 

samples collected from Manjummel area located in Ernakulam district along the banks of Periyar River 

which is considered as the ‘Life line of Kerala’. The study area from where the samples collected is an 

industrial hub and thus a primary site of water pollution. In this context, the water quality analysis was 

carried out based on relevant parameters such asConductivity, Salinity, pH, CO2, Dissolved Chloride 

ions, Alkalinity, Sulphate and Nitrite. For this study, sevenwater samples were collected from the well 

water of different areas of Janatha road, Manjummel locality. 

The test results were compared and interpreted with the standards formulated by BIS standard 

of drinking water IS 10500:2012 and the study revealed the fact that there were difference in the value 

of the some samples and parameters.On comparison with the standards provided, conductivity of all 

the water samples were found to be higher. The pH of all collected samples showed as acidic in nature.A 

remarkable difference in the values showed in the nitrite test. Here sample 5, which is closer to the 

printing press showed a higher value than other samples. In conclusion, Out of eight physico-chemical 

water quality testing done among 7 samples, the sample-1 showed high values in 4 number of test and 

sample-6 showed least values in 3 number of tests.These samples were collected from the areas, NJRA 

lane, 38,N,  Janatha road and Manakkali lodge area respectively. 

The present study apart from the water quality analysis also aims to create awareness on the 

facts the industrialization affects the life. The results can be brought to the policy makers to take 

necessary steps to improve the pollution control.   
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EXECUTIVE SUMMARY 
 

 

 

The hospitality industry is part of a larger enterprise known as the travel and tourism industry. The travel 

and tourism industry is vast group of businesses with one goal in common: providing necessary or desired 

products and services to travellers. The hospitality and tourism industry has been witnessing a healthy 

growth number and accounted for 7.5% of the GDP. India has also been recognized as a destination for 

spiritual tourism for international and domestic tourists. India is showing continuous growth in position 

moving from 65th in 2013 to 34th position in 2019 in the World Economic Forum's travel and tourism 

competitiveness index. This research paper is based on the topic customer perception towards sustainable 

practices while choosing hotels or resorts. 

The primary objective of the study was to understand if customers perception, willingness to participate 

and pay, revisit intention all include while choosing a sustainable hotels and resorts. 

In this report, the researcher has attempted to find the relationship between customer perception, 

customer’s willingness to participate in sustainable practices, to pay more for these services and customers 

revisit intention. The researcher has done data collection through convenience sampling as well as 

secondary data collection methods for conducting the research. 

Data was collected through an online survey of 101 individuals who had to respond regarding various 

parameters related to sustainable practices. From the findings of the study, it can be discerned that 

customer perception and sustainable practices have while choosing a hotel or resort. 

Different analysis tools such as Correlation, ANOVA and Frequency Analysis have been used to determine 

the factors that discern factors that lead to the rejection and acceptance of the hypothesis that was formed 

from this study like Sustainability has a drastic influence on customer preferences, there exists a positive 

relationship between expense and sustainable services provided in hotels or resorts, customer attitude 

toward sustainability can be measured by their positive participation in sustainable activities, hotels' 

"sustainable" practices positively and significantly affect customer’s revisit intention through different  

analysis tools. 
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1. INTRODUCTION TO STUDY 

 

Sustainability is an important issue in the business world today. Over the last decade, it has received 

considerable attention from both academics and practitioners. Large corporations are increasingly 

expected to be more transparent about their social and environmental activities as per the published 

sustainability reports (Waddock 2008). Ninety-five percent of the 250 largest companies in the 

world (Global Fortune 250 companies) report their corporate responsibility activities and sixty-

two percent of these G250 companies offer sustainable products (KPMG 2011). Many companies 

realize the impact of sustainability on their competitive position. It is in many ways, a license to 

do business in the twenty-first century, instead of a prominent temporary concept (Carter and 

Easton 2011).  

 

Sustainable practices make hospitality organizations stand out. Today’s travelers, restaurant 

patrons, hotel bookers and shoppers care about sustainability. They want to know if the companies 

they give their business follow environmentally, socially and culturally sound practices. An 

overwhelming majority of millennials and Generation Z will pay more for products and services 

that don’t harm the environment, deplete natural resources, or negatively affect the lives of people 

or wildlife. 

 

The case study of Nielson found that nearly 75% of the respondents from these younger generations 

are willing to take action to support this attitude. A growing number of people from older 

generations also want companies to become environmental stewards. In fact, the study found that 

51% of baby boomers will spend more for sustainable products and services as well. 

 

Environmental concerns and the popularity of green practices around the world has given rise to a 

society that believes in eco-friendly organizations. As these issues become more central, we find 

the hotel or resort industry being a major contributor to environmental problems because it 

consumes a substantial amount of natural resources such as energy, water, and other non-durable 

aids. The hotel and resort operations use a lot of energy and materials, which has a negative impact 

on the environment. Customers are also considering the harmful impact of hotel selection behavior 

may have on the surrounding indirectly.  
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This results in customers changing decisions about the kind of hotel they chose to stay in and the 

services they opt for. These decisions are usually influenced by the hotels or resorts take on their 

environmental image. Moreover, many hospitality and tourism groups throughout the world are 

increasingly applauding and supporting sustainable practices. 

 

Businesses are now significantly reducing their environmental impact through green practices in 

maintenance, services, logistics, products, and supplies. This includes waste management systems, 

recycling practices, energy conservations, etc. 

 

The ultimate goal of sustainability is to minimize the hotel's impact on the region by reducing the 

unnecessary use of energy, supporting the use of alternative energy, and reducing greenhouse gases 

to change the course of global warming. 

 

1.1  STATEMENT OF THE PROBLEM 
 

The objective of the research is to have a deeper understanding of customer perspectives on 

sustainable practices in hotels or resorts and what influences their particular choice. 

 

1.2  LITERATURE REVIEW 

 

1.2.1 Sustainable Hotel Practices 

 

A growing number of hotels around the world have already successfully implemented 

sustainability into their business strategies. However, to identify whether hotels are exhausting all 

possibilities of sustainable measures or if there are still untouched opportunities, it is essential to 

investigate the differences of relevant implementations in various hotels in different countries. 

Therefore, the thesis is concentrating on hotels in a European city, Vienna, and comparing them to 

hotels in an Asian city, Hong Kong. Those two cities have been chosen, because they seem to be 

very diverse regarding their attitude towards sustainability. Furthermore, it is a given fact that urban 

areas are less considered in the sustainable tourism debate than coastal or countryside regions 

(Swarbrooke, 1999). Austria started the discussion on sustainability in the late 1980s and was 

recently recognized as one of the world’s best destinations for sustainable tourism in the World 

Economic Forum’s Travel & Tourism.  
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Competitiveness Report (Habisch et al., 2005; Austria.info, 2012). The first attempt was made in 

1997 by the Hong Kong Tourist Association who released an environmental sustainable 

development strategy for Hong Kong’s travel and tourism industry. However, this strategy did not 

bring the expected radical changes, but merely raised awareness of the need for sustainable 

behavior (Ball et al., 2007).  

With the goal of finding out how advanced sustainability in both cities is today, 10 interviews with 

experts from the industry are conducted, six of which take place in Hong Kong and four in Vienna. 

Then, the two cities are compared by an in depth evaluation of these interviews. With these 

interviews, a deeper insight into ways of using sustainability as a USP (unique selling point) is 

investigated, which leads to the second study of this bachelor thesis. 

 

1.2.2 Customer’s Revisit Intentions of Hotel 

 

Another research was done by Prendergast and Man (n.d), as cited in Han et al. (2009), has stated 

that firms’ image affects the customer’s behavioral intentions. Researchers have identified a 

positive correlation between an overall green image of an organization and behavioral intention 

(Manrai et al., as cited in Lee et al., 2010). Huang et al. (2015), based on research on marathon 

tourism, has found that demographic as well a behavioral characteristics impact revisiting 

intentions. 

 

1.2.3 Paying more for sustainable practices 

 

The second study investigated the consumer’s attitude towards sustainability and their willingness 

to pay for sustainable services. Therefore, the size of the customer segment, which is concerned 

with sustainability, was of interest. According to Solomon et al. (2010) increasing number of 

customers are practicing LOHAS – an acronym for “lifestyles of health and sustainability”. This 

label describes a growing number of people, who are concerned about the environment and support 

environmental practices by buying products that are produced in a sustainable way. Furthermore, 

LOHAS are willing to spend a premium for sustainable business practices (Sloan et al., 2009). 

 

Previously the overall marketing industry was concentrated solely on consumerism, meaning that 

they focused on finding the best ways of serving consumer wants. Today, environmental and 

sustainability factors are often considered as well when creating marketing campaigns.  
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Environmentalism represents an organized movement of the society and the government to 

preserve and improve the peoples living environment without restricting marketing and 

consumption (Kotler et al., 2008). According to the WTO (2004) environmental sustainability is 

increasingly important in contributing to the quality of customer experiences and overall tourist 

satisfaction. 

 

Follows and Jobber (2000) developed an environmentally responsible purchase behavior model. 

Bang, Ellinger, Hadjimarcou, and Traichal (2000) explored the relationship between 

environmental knowledge and consumers’ willingness to pay a premium for sustainable products. 

Budeanu (2007) investigated the interaction between the reasons for consumers’ choice of products 

and 30 services and environmental motivations. Baker and Ozaki (2008) studied the relationship 

between consumers’ perceptions of green products’ performance and their pro-environmental 

beliefs. This dissertation draws light on the examination of how culture and price affects consumer 

behavior and purchase intention. As the theory argues, consumer’s behavior and purchase intention 

are based on consumer’s sensitivity to price and consumer’s cultural environment. 

 

1.2.4 Consumers perceptions  

 

Consumers' perceptions of a firm's sustainability practices impact their purchase behaviour. The 

extraordinary amount of research on sustainability has confirmed that consumers would like to buy 

sustainable products (e.g. Sen and Bhattacharya 2001; Lichtenstein, Drumwright, and Braig 2004; 

Kim and Choi 2005; Mohr and Webb 2005; Stall-Meadows and Hebert 2011). Research has also 

shown that consumers who are aged 27 and above are satisfied with the company’s products and 

services tend to purchase from a sustainable company (Mohr, Webb, and Harris 2001). For 

example, suppliers that have reputations for positive environmental and social behaviours will be 

“rewarded” by customers with greater purchase intentions (Creyer and Ross 1997). Purchase 

behaviours are based on evaluating the anticipated rewards and the associated sacrifices (Homans 

1958). Consumers will continue to commit themselves and purchase from the company when they 

are content with the practices of the company.  

1.2.5 Customer’s willingness to participation in sustainable activities 

 

Previous studies on green hotel guest demographics have varied greatly and essentially findings 

have cancelled each other out. However, the majority of these studies were carried out in the 

1990s; the modern society’s demographics may have a much clearer outcome in regards to green 

hotels.  
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Through a review of previous research Davidson and Freudenburg (1996) found that overall, 

females tend to participate more in green activities, and would therefore be more likely to stay at 

a green hotel than males.  

Through a retail oriented survey of students at a major university, Straughan and Roberts (1999) 

came to a similar conclusion as Davidson and Freudenburg (1996) stating that women are more 

likely to be involved in green activities.  

However, a subsequent study carried out by Haanpää (2007) demonstrated that there was no 

statistically significant difference between genders in regards to willingness to partake in 

environmentally friendly activities. Hananpaa (2007) surveyed 1,370 households in the Turku 

region of Finland. Data was collected about consumers’ green commitment within the retail 

industry. Haanpää’s (2007) study is evidence that being green or at least an interest in being green 

is becoming more commonplace in today’s society, and that gender differences no longer exist. 

 

1.3  SIGNIFICANCE OF STUDY 

 

This study intends to comprehend the perception of customers towards sustainable friendly 

strategies. It also looks into whether customers are attempting to participate in these green 

practices while paying more for such services and it shall also focus on their revisit intentions. It 

also intends to explore customer’s attitude towards sustainable activities which are provided by 

the hotels or resorts. 

 

1.4  SCOPE OF STUDY 

 

The researcher aims to reach out to 101 respondents for the study to analyze customer perceptions 

on sustainable practices for their hotel or resort selection. 

 

1.5 OBJECTIVES OF STUDY 

 

The main objectives of the study are: 

● To identify customers' perceptions of sustainable practices while choosing a hotel or resort. 

● To explore customers’ awareness of green strategies that are being carried out in hotels and 

resorts while measuring their revisit intentions. 

● To identify the willingness of consumers to pay more and to participate in sustainable 

activities in hotels or resorts. 
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1.6  CONCEPTUAL MODEL 
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1.7  RESEARCH HYPOTHESIS 

Hypothesis 1(H1): Sustainability has a drastic influence on customer preferences. 

Hypothesis 2(H2): There exists a positive relationship between expense and sustainable services 

provided in hotels or resorts. 

Hypothesis 3(H3): Customer attitude toward sustainability can be measured by their positive 

participation in sustainable activities. 

Hypothesis 4(H4): Hotels' "sustainable" practices positively and significantly affect customer’s 

revisit intention. 

1.8  RESEARCH METHODOLOGY 

 

1.8.1 Data Collection 

In data collection, there are two methods that are generally used by researchers to collect data 

which are Primary data collection methods and Secondary data collection methods. In most of 

the research the first hand data that researcher collects is Primary data collection methods 

(collection of data through observation, questionnaire, case studies, projective techniques and 

schedules). Secondary data is one that already exists and it may be collected through articles, 

case studies, letters etc. 

 

1.8.2 Sampling 

 

1.8.2.1 Population  

Population is the collection of the elements which has some or the other characteristics in 

common. The number of elements in the population is the size of the population. In this survey, 

the population comprises all the customers in India. 

 

1.8.2.2 Sample Size  

The sample for the research is confined to hotels or resorts in Kochi. Keeping in view the 

limitation of time and resources, the sample size taken is 101 respondents. Questionnaires were 

distributed through social media platforms like WhatsApp, Instagram and e-mail to the 

respondents and enough time was given to the respondents to fill the questionnaire to reduce 

sampling error.  
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1.8.2.3 Sampling Technique  

There are two mainly two types of sampling techniques – Probability and Non-probability 

sampling techniques. Probability sampling is defined as a sampling technique in which the 

researcher chooses samples from a larger population using a method based on the theory of 

probability. Non-probability sampling is where the researcher uses their judgment to select this 

group. The study uses convenience sampling techniques which is a type of non-probability 

sampling technique. 

1.8.3 Tools Used for Data Collection 

 

The questionnaire is carefully designed to meet the requirements of the research. Most of the 

questions are constructed using five point Likert Scale (1- Strongly Disagree; 2- Disagree; 3- 

Neither agree nor disagree; 4- Agree; 5- Strongly Agree). There are also nominal, ordinal, 

interval scale questions and ratio scale questions. 

 

 

1.8.4 Data Analysis Techniques 

 

The entire data has been analyzed using the SPSS software package. The tool used for 

analysis in SPSS for this research are as follows – 

i. Correlation 

ii. Percentage analysis 

 

1.9  Limitations of the Study 

 

Firstly, the study adopted non-probability sampling techniques. Given the large population in 

India, the valid sample size of 101 in this study may not represent the population very well.  

Secondly, the findings were based on participants’ questionnaire responses rather than reality, 

so there could be some self-report bias, where participants might have just ticked the ‘right’ 

box instead of the ‘real’ on.
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2. INDUSTRY PROFILE 
 

The hospitality industry is part of a larger enterprise known as the travel and tourism 

industry. The travel and tourism industry is vast group of businesses with one goal in 

common: providing necessary or desired products and services to travelers. Hospitality can 

be termed as a deliberate, planned and sustained effort to establish and maintain mutual 

understanding between an organization and the public i.e., the business of making and 

keeping friends, and promoting an atmosphere of better understanding. As per the Oxford 

Dictionary. ‘Hospitality’ is defined as: Reception and entertainment of guest, visitors or 

strangers with liberality and goodwill.  

‘The word hospitality is derived from the Latin word (Hospitalities). The travel and tourism 

industry can be segregated into five main parts and further it shows the various sub 

components of each part. The hospitality industry consist of lodging and food and beverage 

operations – plus institutional food and beverage services which do not cater to the traveling 

public. Lodging operations stand apart from other travel and tourism businesses since they 

offer overnight accommodations to their guests. Many lodging properties provide food and 

beverage service, recreational activities and more. 

2.1 Hospitality Industry in India 

 

The hospitality industry in India has been scoring a moderate growth number from the past 

few years and has great potential to score an even greater number in the future. The nation 

which is rich in culture and diversity has been attracting a large number of tourists from all 

over the globe. India has also been recognized as a destination for spiritual tourism for 

international and domestic tourists. India is showing continuous growth in position moving 

from 65th in 2013 to 34th position in 2019 in the World Economic Forum's travel and 

tourism competitiveness index. On the other side, the consistently growing middle class, 

rising levels of their disposable income, increasing interest among millennial to travel in 

their home country are a few major reasons that are making the domestic travel industry a 

profitable one. To attract the millennial ventures like Airbnb, Oyo rooms have changed 

hospitality scenarios on a global level and are offering price-sensitive stays in most of the 

prime locations with flexible check-in and check-out options to attract the increasing 

number of travellers.  
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The hospitality and tourism industry has been witnessing a healthy growth number and 

accounted for 7.5% of the GDP. India is a part of the top 100 clubs on Ease of Doing 

Business (EoDB) and ranks 1st in the greenfield FDI ranking globally and to strengthen the 

cruise tourism sector, the Government of India (GoI) has selected Chennai, Goa, Kochi, 

Mangalore, and Mumbai ports to develop them as cruise tourism hubs. These terminals will 

have facilities like hospitality, retail, shopping, and restaurants. 

Less than three million foreign tourists visited India in 2020, a dip of around 75 per cent as 

compared to the previous year, due to travel restrictions imposed to control the coronavirus 

pandemic. "To incentivize stakeholders in the tourism industry, the guidelines for the 

scheme of Market Development Assistance (MDA) have been providing financial support 

to stakeholders for the promotion of domestic tourism. It has also been modified to enhance 

the scope and reach of the scheme, to provide maximum benefits to the stakeholders.  

In addition, promotional activities have been incorporated including online promotions and 

the extent of financial assistance permissible has been enhanced. 

2.2 Hospitality Industry yet to achieve 

Being carbon neutral, while obviously admirable and exceptional is not achievable for all 

– it takes significant effort and, typically, financial backing to make the change from 

traditional to carbon neutral practices across the board. That does not, however, mean that 

we can’t all be as eco-friendly as possible. 

Even though the hospitality industry at large has yet to achieve complete carbon neutrality, 

eco-friendly hotels and other hospitality industry providers are becoming increasingly 

prevalent, as consumers and travellers demand that their service providers demonstrate an 

awareness of their environmental impact. 

2.3 Hospitality Industry taking steps to contribute to eco friendliness 

An eco-friendly hotel or hospitality industry provider is, one that is demonstrably aware of 

their environmental impact, and who is taking measurable steps to minimise their carbon 

footprint, and maximise their positive impact on their immediate environment. 
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The essential comparison of its impact scale is by understanding that a step you may take 

to improve your own environmental friendliness in your home, is multiplied by at least one 

thousand when industry leaders implement those same measures in the hospitality industry. 

So, supporting sustainable practices in the industry can actually have an even greater 

environmental impact than simply implementing eco-friendly practices in your own home. 

2.4 Hospitality industry during COVID-19 pandemic  

According to data issued by the National Statistical Office (NSO) on August 31, 2020, 

India's hotel sector was one of the worst-affected sectors of the economy due to the COVID-

19 epidemic, contracting by 47 percent in April-June 2020. The hotel industry, in May 

2020, experienced an occupancy decline of 77% over the same time last year. The domestic 

hospitality industry, which has been severely affected by the COVID-19 related 

disruptions, is likely to witness a decline of over 65% in 2021. 

      2.5 Hospitality Trends Being Accelerated by COVID 

 

       Safety & Hygiene 

There are a number of hospitality trends that can be broadly described as being related to 

safety and hygiene and these have become especially important with the emergence of 

COVID, as the world adjusts to the virus and efforts to contain the spread. It is essential 

that these concepts are a priority for hotels, restaurants, bars and cafes. 

Measures here may include the provision of hand gel, increased cleaning of areas where 

customers will be, implementing policies related to wearing masks or other protective 

equipment, and ensuring social distancing rules are respected. Any special rules need to 

be made clear ahead of time and need to be enforced to make people feel safe. 

Moreover, your hospitality marketing efforts also need to emphasise the safety and 

hygiene steps you are taking. Explaining these steps could be the difference between 

generating bookings and having customers look elsewhere. 

Contactless Payments 

Many of the biggest hospitality trends are concerned with reducing friction and contactless 

payments have been one of the biggest examples of this. When contactless payments are 

accepted, customers save time on sorting through cash or entering their PIN. The 
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emergence of things like Apple Pay and Google Pay also remove the need to even carry a 

wallet. 

Aside from removing friction and improving the customer experience, the coronavirus 

pandemic has also increased the demand for contactless payments. Many customers and 

staff members feel uncomfortable handling cash and providing the option for contactless 

payments may be seen by many as a necessity rather than a luxury. 

       Voice Search & Voice Control 

The use of voice search is becoming increasingly common among customers searching for 

and booking hotels and restaurants, so you need to respond to this change in behaviour and 

make a clear attempt to capture these customers. This means, among other things, 

structuring your website content clearly, so it features properly in voice search results. 

Beyond this, voice control can also be used to control devices within hotel rooms, 

enhancing the guest experience. For example, smart speakers can provide guests with 

answers to questions and can also respond to voice requests to turn on lights and devices 

within the room. This can also reduce the number of surfaces guests touch too. 

       Enhance F&B Delivery at Home 

Many restaurants and establishments offering food have adapted to the COVID situation 

by increasing food and beverage deliveries, allowing customers to enjoy something akin 

to the restaurant experience at home. Often, this means accepting telephone and online 

orders, delivering quickly and offering contactless deliveries. 

A key part of hospitality management in the COVID era is finding innovative new ways 

to impress customers. In terms of food and beverage delivery, bars are exploring ways to 

bring drinks to customers’ houses, while restaurants are increasingly offering extras, 

whether that means including candles, free food, or QR codes with Spotify playlists. 

Of course, takeaways do produce more waste, so try to use suitable packaging that can be 

ethically disposed of. 

 

 

https://www.revfine.com/hospitality-management/
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        Robots in Hotel & Restaurant Settings 

Automation ranks high up on the list of hospitality trends to be aware of and robotics is a 

good example of this being taken further. Hotels, restaurants and similar businesses can 

use robots to greet customers and provide customer information, while they can also play 

a vital role in security operations too. 

Within the hotel setting, robots have been used to offer room service and perform cleaning 

and other housekeeping chores. Meanwhile, restaurants can potentially use robots to carry 

out aspects of food service. This can be especially useful when dealing with restaurant 

customers who are trying to reduce close contact with people as much as possible 

 

 

 

 
 

 

 

 

  



 

 

  

CHAPTER 3 
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INTERPRETATION 
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In this chapter all the data that are collected through Google forms are illustrated 

and analysis of the data is done. Records are statistically analyzed with the SPSS 

software programme. 

3.1  DEMOGRAPHIC DETAILS OF RESPONDENT 

Table 3.1 - Demographic Details of Respondents  

 

 
                                Demographic  

                              Characteristics 

Number of 

Respondents 

 
Percentage (%) 

 

 

 

 

 

 

 

Age 

16 - 22 63 62.4 

23 - 29 17 16.9 

30 - 36 4 4.0 

37 - 43 4 4.0 

44 - 50 7 6.9 

51 - 57 4 4.0 

Above 58 2 2.0 

Total 101 100 

 

 

 

 

            Monthly 

Income 

 10000 - 40000 34 33.7 

50000 - 90000 33           32.7 

Above 100000 34 33.7 

 

Total 101 100 

 

Male 34 33.7 

G  

             Gender  Female 67   66.3 

 

Other - - 
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Prefer not to say - - 

 

Total 101 100 

 

Student 75 74.2 

 

Employee/Employer 17 16.9 

         Occupation  

Homemaker 8 7.9 

 

Retired 1 1.0 

 

Total 101 100 

 

AGE 

 The demographic details of the respondents are shown in table 3.1. This table shows that out 

of 101 customers 62.5% comes under the age group ‘16-22’, 16.9% comes under the age group 

‘23-29’ and 4.0% comes under the age group ’30-36’ Here about 4.0% of the respondents 

comes under the age group ‘37-43’, 7.0% comes under the age group ’44-50’ and 4.0% comes 

under the age group ‘51-57’. Only 1.0% of the sample population comes under the age group 

‘Above 58’ that belongs to elderly population. 

 

GENDER 

According to the demographic profile, 66.3% of the respondents are female and 33.7% of the 

respondents are male from these groups. The total respondents taken for the study is 101.  

 
     Figure 3.1.1 Gender of the respondents       

66.3 

33.7 
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OCCUPATION 

Occupation is one of the major factors that leads to the customer’s willingness to pay more. In 

this study there are 4 various occupation categories (student, employee/employer, homemaker, 

retired). The collected data illustrate that 74.2% are students, 16.8% are employee/employers, 

7.9% are homemaker and 1% are retired.  

 
        

  Figure 3.1.2 Occupation of the respondents 

 

MONTHLY HOUSEHOLD INCOME 

According to the demographic profile, 33.7% has an income between 10000 – 40000, while 

32.7% has an income between 50000 - 90000 lakh and 33.7% has an income greater than 1 

lakhs.  

 
       

    Figure 3.1.3 Monthly Income of the respondents      

1.0 

74.2 

16.8 

7.9 

33.7 33.7 

32.7 
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3.2 MULTIPLE RESPONSE ANAYLSIS FOR CUSTOMER 

PRECEPTION  

 

3.2.1 Is sustainable practice a priority for your hotel selection? 

 Frequency Percent Valid 

percentage 

Cumulative 

Percentage 

Valid   Strongly agree 10 9.9 9.9 9.9 

            Agree 35 34.7 34.7 44.6 

            Neutral 48 47.5 47.5 92.1 

           Disagree 5 5.0 5.0 97.1 

           Strongly disagree 3 3.0 3.0 100.0 

            

           Total 

 

100 

 

100.0 

 

100.0 

 

 

From table 3.2.1, we can infer that 9.9% strongly agree with the statement that “Is sustainable 

practice a priority for your hotel selection” and 34.7% Agree, 47.5 Neutral, 5.0 Disagree, 3.0 

Strongly disagree.  

 

3.2.2 Will you recommend sustainable practicing hotels to your friends and family? 

 

 Frequency Percent Valid 

percentage 

Cumulative 

Percentage 

Valid   Strongly agree 18 17.8 17.8 17.8 

            Agree 52 51.5 51.5 69.3 

            Neutral 30 29.7 29.7 99.0 

           Disagree 1 1.0 1.0 100.0 

           Strongly disagree - - -  

            

           Total 

 

100 

 

100.0 

 

100.0 

 

 

 

From table 3.2.2, we can infer that 17.8% strongly agree to the statement that “Will you 

recommend sustainable practicing hotels to your friend and family” and 51.5% Agree, 29.7 

Neutral, 1.0 Disagree, nil for Strongly disagree.  
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3.3 RELATIONSHIP OF CUSTOMER PREFERENCE AND THE   

INFLUENCE THAT SUSTAINABLE PRACTICES HAS ON IT 

Customer preference is an important factor for any sector which also includes the hospitality 

industry, where companies want to know the perception of customers towards the sustainable 

practices undertaken in hotels or resorts. In order to find sustainability’s influence on customer 

preferences, correlation is carried out. It is shown in table 3.3.  

Hence the following hypothesis is proposed  

Hypothesis 1(H1): Sustainability has a drastic influence on customer preferences. 

Table 3.3 Correlation analysis between customer preference and the influence that 

sustainable practices has on it 

 

 

Sustainable 

practices 

Customer 

preference 

 

 

Sustainable  

practices 

Pearson correlation 1 0.620 

Sig (2-tailed) 
 

0.000 

N 101 101 

 

Customer 

preference 

Pearson correlation 0.620 1 

Sig (2-tailed) 0.000 
 

N 101 101 

 

                                             Correlation is significant at the 0.01 level (2-tailed) 

 

From the Table 3.3, correlation analysis shows that there is a degree of relationship between 

customer preference and the influence that sustainable practices has on it. It has found that 

Pearson correlation value of customer preference is 0.620 with the p value (sig value) is less 

than 0.05 (p<0.05). This indicated that there is a positive correlation between consumer 

perception and sustainable practices. 
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3.4 RELATIONSHIP OF SUSTAINABLE PRACTICES IN RESORTS OR 

HOTELS AND EXTRA EXPENSES 

Companies offering sustainable products or practices, provide their service at a higher price. 

We observe that customers are willing to pay more for these services compared to other hotels 

or resorts. On examining this we hope to find how customers justify extra expenses for the sake 

of sustainable practices and whether they would recommend these places to other people.  

Hence the following hypothesis is proposed  

Hypothesis 2(H2): There exists a positive relationship between expense and sustainable 

services provided in hotels or resorts. 

Table 3.4 Correlation analysis between sustainable practices in resorts or hotels and the 

extra expense 

  

Sustainable  

practices 

expense 

Visiting 

sustainable 

hotels or 

resorts or 

other hotel 

or resort 

 
Sustainable  practices 

expense 

Pearson correlation 1 0.500 

Sig (2-tailed)  0.000 

N 101 101 

Visiting sustainable 

hotels or resorts or 

other hotel or resort 

Pearson correlation 0.500 1.000 

Sig (2-tailed) 0.000  

N 101 101 

 

                                     

                                      Correlation is significant at the 0.01 level (2-tailed) 

 

From Table 3.4, correlation analysis shows that there is a degree of relationship between 

sustainable practices in resorts or hotels and the extra expense. It has found that Pearson 

correlation value of visiting sustainable hotels or resorts or other hotel or resort is 0.500 with 

the p value (sig value) is less than 0.05 (p<0.05). This indicated that there is a positive 

correlation between sustainable practices and the extra expense. 
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3.5 RELATIONSHIP OF CUSTOMER ATTITUDE AND THEIR 

WILLINGNESS OR WISH TO PARTICIPATE IN SUSTAINABLE 

ACTIVITIES 

In the hospitality industry, sustainable based resorts or hotels provide activities that the 

customers can take part; which contributes in improving their knowledge on sustainability. The 

customer opinions and thoughts on these activities being provided by the company and their 

general attitude towards taking part in them are taken into consideration. We shall also see 

whether customers have a positive approach towards sustainable resorts or hotels to host an 

event and how willing are the customers to participate in the activities provided by the hotels 

or resorts. 

Hence the following hypothesis is proposed  

Hypothesis 3(H3): Customer attitude toward sustainability can be measured by their positive 

participation in sustainable activities. 

Table 3.5 Correlation analysis between customer attitude and their willingness or wish 

to participate in sustainable activities            

                            

  

 

  Customer  

attitude 

 

Willingnes

s to 

participate 

 

Being a part 

of sustainable 

practices 

during stay 

 
Customer attitude 

Pearson correlation 1 0.484 0.518 

Sig (2-tailed)  0.000 0.000 

N 101 101 101 

Being part of 

sustainable 

practices during 

stay 

Pearson correlation 0.484 1 0.559 

Sig (2-tailed) 0.000  0.000 

N 101 101 101 

Willingness to 

participate 

Pearson correlation 0.518 0.559 1 

Sig (2-tailed) 0.000 0.000  

N 101 101 101 

                                                                                                                                                      

                                     Correlation is significant at the 0.01 level (2-tailed) 
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From Table 3.5, correlation analysis shows that there is a degree of relationship between 

customer attitude and their willingness or wish to participate in sustainable activities. It has 

found that Pearson correlation value of willingness to participate is 0.484 and being a part 

of sustainable practices during stay is 0.518 with the p value (sig value) is less than 0.05 

(p<0.05). This indicates that there is a positive correlation between customers' attitudes 

toward sustainability can be measured by their positive participation in sustainable activities. 

 

3.6 RELATIONSHIP OF SUSTAINABLE PRACTICING RESORTS OR 

HOTELS, AND REVISIT INTENTION OF CUSTOMERS 

Revisiting intention shows the loyalty of customers towards hotels or resorts. It also exhibits 

the influence sustainable practices have on their choice of stay and how the uniqueness of such 

resorts and hotels attract people and encourage them to indulge in their services more 

frequently.  

Hence the following hypothesis is proposed  

Hypothesis 4(H4): Hotels' "sustainable" practices positively and significantly affect customer’s 

revisit intention. 

Table 3.6 Correlation analysis between sustainable practicing resorts or hotels and 

revisit intention of customers 

 

 

Sustainable 

practicing  

resorts or hotels 

Revisit 

intention of 

customer 

 

 

Sustainable 

practicing resorts  

or hotels 

Pearson correlation 1 0.244 

Sig (2-tailed) 
 

0.014 

N 101 101 

 

Revisit intention 

of customer 

Pearson correlation 0.244 1 

Sig (2-tailed) 0.014 
 

N 101 101 

                                         Correlation is significant at the 0.05 level (2-tailed) 
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From Table 3.6, correlation analysis shows that there is a degree of relationship between 

sustainable practicing resorts or hotels and revisit intention of customers. It has found that 

Pearson correlation value of revisit intention of customers is 0.244 with the p value (sig 

value) which is equivalent to 0.05. This indicated that there is a positive correlation between 

sustainable practicing resorts or hotels and revisit intention of customer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

  

CHAPTER 4 

FINDINGS, SUGGESTION 

AND CONCULSION 
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4.1  LIST OF FINDINGS 

 

1. From table 3.1 - Demographic Details of Respondents: 

Age - This table shows that out of 101 customers 62.5% comes under the age group 

‘16-22’, 16.9% comes under the age group ‘23-29’ and 4.0% comes under the age group 

’30-36’ Here about 4.0% comes under the age group ‘37-43’, 7.0% comes under the 

age group ’44-50’ and 4.0% comes under the age group ‘51-57’. Only 1.0% comes 

under the age group ‘Above 58’ that belong to elderly population. 

Gender - 66.3% of the respondents are female and 33.7% of the respondents are male 

from these groups the total respondents taken for the study that is 101.  

Occupation - The collected data illustrate that 74.2% are students, 16.8% are 

employee/employer, 7.9% are homemaker and 1% are retired.  

Monthly income - 7% has an income between 10000 - 40000, while 32.7% has an 

income from 50000 - 90000 lakh and 33.7% has an income greater than 1 lakhs.  

2. From table 3.2.1, we can infer that 9.9% strongly agree with the statement that “Is 

sustainable practice a priority for your hotel selection” and 34.7% Agree, 47.5 Neutral, 

5.0 Disagree, 3.0 Strongly disagree.  

3. From table 3.2.2, we can infer that 17.8% strongly agree to the statement that “Will you 

recommend sustainable practicing hotels to your friend and family” and 51.5% Agree, 

29.7 Neutral, 1.0 Disagree, nil for Strongly disagree.  

4. From the Table 3.3, correlation analysis shows that there is a degree of relationship 

between customer preference and the influence that sustainable practices has on it. It 

has found that Pearson correlation value of customer preference is 0.620 with the p 

value (sig value) is less than 0.05 (p<0.05). This indicated that there is a positive 

correlation between consumer perception and sustainable practices. 

5. From Table 3.4, correlation analysis shows that there is a degree of relationship between 

sustainable practices in resorts or hotels and the extra expense. It has found that Pearson 

correlation value of visiting sustainable hotels or resorts or other hotel or resort is 0.500 

with the p value (sig value) is less than 0.05 (p<0.05). This indicated that there is a 

positive correlation between sustainable practices and the extra expense. 
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6. From Table 3.3, correlation analysis shows that there is a degree of relationship between 

customer attitude and their willingness or wish to participate in sustainable activities. It 

has found that Pearson correlation value of willingness to participate is 0.484 and being 

a part of sustainable practices during stay is 0.518 with the p value (sig value) is less 

than 0.05 (p<0.05). This indicates that there is a positive correlation between customers' 

attitudes toward sustainability can be measured by their positive participation in 

sustainable activities. 

7. From Table 3.3, correlation analysis shows that there is a degree of relationship between 

sustainable practicing resorts or hotels and revisit intention of customers. It has found 

that Pearson correlation value of revisit intention of customers is 0.244 with the p value 

(sig value) which is equivalent to 0.05. This indicated that there is a positive correlation 

between sustainable practicing resorts or hotels and revisit intention of customer. 
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4.2  SUGGESTIONS 

According to my research, the following points are to be encouraged in order to improve 

the overall quality of experience customer’s gain from services provided by the hotel and 

resort industry. 

 

1) The first step is deciding on the products and ways you need to use them at your 

property. This depends on multiple factors, such as location, budget, availability of 

materials, and ease of use. For instance, to use wind energy as an alternative source of 

electricity, hotels need to have open space, access to farmlands, and a definite height. 

Without any of these factors, using this step is a sheer waste of time and 

money. Another example of organic products such as bamboo fabric bed sheets, natural 

room cleaners, instead of infrared saunas which are costly and have availability issues.  

  

2) Implementing sustainable hotel practices definitely requires expertise. You need to 

create a team with an expert and some interested employees from each department. 

Once they receive training, you can deploy them to guide others and keep a track if the 

practices are followed in a proper manner. But, it’s important that the team members 

are highly motivated. The reason I bring this up is, initially everyone is excited with the 

idea of going green. However, after some time, the motivation to follow these practices 

goes cold.  

 

 

3) Ban plastic – This campaign has been among us for the last few years. However, there 

are only a handful of cities that could achieve a 100% plastic-free environment. As we 

know, plastic is a non-degradable material, which makes it difficult to decompose. We 

can either recycle, reuse, or avoid using it completely. We can opt for alternatives to 

plastic. For instance, we can use cotton or jute bags instead of polythene, or terracotta 

containers instead of plastic boxes. 

 

4)  Every day, roughly 80,000 to 1,00,000 trees are cut down to make paper. Imagine the 

amount of deforestation that takes place every year. And, it’s obvious that it would have 

a drastic impact on our environment. We live in a digital era, where every kind of data 

can be stored on cloud servers. Moreover, it’s convenient, as you don’t need to maintain 

a pile of papers and can find any information with just a click of a button. 
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Similarly, you can invest in a good PMS in your hotel that can help you with easy 

check-ins, guest profiling, tracking requisitions, and maintaining guests’ data. ‘Go 

Digital’, is the motto that the hospitality industry should work on. 

 

5) These days many malls, airports, and theaters have automatic faucets installed in the 

public restrooms. These faucets are equipped with sensors that dispense water only in 

the presence of a user’s hands. That’s one of the convenient methods to save water, 

especially if you have a regular inflow of guests. In fact, using these motion-sensing 

faucets at your hotel can save you ample water. 

 

6)  Many hotels have magnetic keycard facilities. These keycards act as a connector to 

complete the circuit, and allow the flow of electricity. The moment these cards are taken 

off from the slot, the circuit is broken resulting in power cut-off. It is one of the popular 

eco-friendly amenities used in hotels to save electricity. There are so many 

opportunities to improve energy, water, and waste efficiency in hotel, but making 

choices around these elements aren’t the only common practices. Other common 

practices for hotels include making operational changes by using utility benchmarking 

and temperature adjustments, as well as other technical updates like high-efficiency 

water fixtures or LED lighting.  

 

7) Organic products are in trend these days. We must have come across many products 

stating – made from 100% natural or organic ingredients. To grow any plant or crop, 

we need to use fertilizers and pesticides for getting a quality output. But, many of these 

are grown using harmful chemicals. Once these crops are harvested and developed into 

final products, they are mixed with preservatives or other chemicals to extend their shelf 

life. In contrast to these, organic products are grown using natural fertilizers and 

pesticides. Moreover, they are preserved using antioxidants or natural methods like 

vitamin e oil, rosemary oil, salt, and sun drying. Using these organic products is 

definitely a great sustainable idea for hotels to keep the environment free of harmful 

chemicals. However, beware of green washing. Green washing is a term coined for 

products or organisations that promise of being eco-friendly, but don’t practice 

sustainable ways to achieve it. Before investing in natural alternatives, check if the 

manufacturer has ever been involved in any case of green washing. 

https://www.ezeeabsolute.com/hotel-pms-software.php?utm_source=SutainableHotelPractice&utm_medium=blog&utm_campaign=eABlog
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8) Nowadays, industries are adopting renewable sources of energy as an alternative to 

fossil fuels. Solar, wind, hydro, and nuclear power have already made their way into 

major industries. As a matter of fact, the governments of many countries support the 

organisation who pitch in for adopting clean energy. 

Even the hospitality industry made their way into using clean energy. Many hotels have 

invested into solar heaters, bio fuels, CHP (Combined Heating and Power), wind farms, 

and geothermal energy. Wind and geothermal are uncommon due to their location 

restriction. Solar power is one of the best ways to harness and store energy for use as 

an alternative source of electricity. 

  

9) Nature has given humans everything for survival. It’s upon us how we utilise these 

resources in a sustainable way. Every year, many countries face drought and famines 

during summer due to the scarcity of rainfall. Additionally, because of deforestation, 

the situation has worsened. To combat this situation, rainwater harvesting is an 

excellent method to save and store water for future usage. The method is simple and 

effective. All you have to do is build an underground chamber, to collect the rainwater 

directly during monsoons and channelise the water collected on your hotel’s terrace 

into the tank.  

The water can be filtered and used for non-drinking purposes like laundry, cleaning 

vegetables, equipment, washrooms, and other such activities.  

 

10) One of the important ways to create an eco-friendly environment is using 3 R’s – 

Reduce, reuse and recycle. Let’s take a brief look at them.  

Reduce – As the name suggests, you need to reduce the amount of waste generated in 

our hotel. It’s better to avoid using materials that are unfriendly to the environment. 

Moreover, we can make an appropriate quantity of food, so that the amount of wastage 

is minimum.  

Recycle – When I say recycle, it’s not only limited to plastic or glass. We can recycle 

various things such as fused bulbs, cans, cartons, and cartridges. Waste treatment is 

another alternative for materials that cannot be recycled. 

Reuse – The simplest of all the 3 R’s, reuse is a common practice among every person. 

For instance, every home has polythenes stocked for throwing garbage, storing 

products, or any other purpose. Similarly, we can reuse paper, toner cartridges, or linen 

(if the room has the same guests staying for a couple of days).  
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4.3 CONCLUSION 

The study was conducted to find the relationship between customer perception, customer’s 

willingness to participate in sustainable practices and to pay more for these services. The 

correlation analysis of the data collected showed that there is a positive relationship between 

consumer perception and sustainability. It was also found that consumers’ attitude and revisit 

intention towards sustainable resorts or hotels are majorly influenced by the activities provided 

by them. 

Evidence in various research suggests that consumers are increasingly choosing or avoiding 

products based on their environmental impact (Coddington, 1993; Davis, 1993; Grove et al, 

1996;McDougall, 1993; Ottman, 1992). A study established that 69 percent of the general 

public believes that pollution and other environmental damage are impacting their everyday 

life (Schlegemilch, 1996). All these data are in accordance with the study I have conducted. 

Hence, the impact of environmental problems now more clearly visible to one and is resulting 

into a desire to do something in one form or the other.  

Different analysis tools such as Correlation, ANOVA and Frequency Analysis have been used 

to determine the factors that discern factors that lead to the rejection and acceptance of the 

hypothesis that was formed from this study like Sustainability has a drastic influence on 

customer preferences, there exists a positive relationship between expense and sustainable 

services provided in hotels or resorts, customer attitude toward sustainability can be measured 

by their positive participation in sustainable activities, hotels' "sustainable" practices positively 

and significantly affect customer’s revisit intention through different analysis tools. 
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QUESTIONNAIRE 

 

1. Name 

 

2. Age 

 

3. Gender 

o Male  

o Female  

o Other  

o Prefer not to say 

 

4. Occupation 

o Student 

o Employee/Employer 

o Homemaker 

o Retired 

 

5. Monthly Income level 

o 10000-40000 

o 50000-90000 

o Above 100000 

 
6. Rate your level of agreement/disagreement with each statement. (O-Strongly  agree, 1-

agree, 2-neutral, 3-disagree, 4-strongly disagree) 
 

 

 Strongly 

agree 

Agree Neutral Disagree Strongly 

disagree 

Do you think sustainable practices are important? 

 

     

Do you prefer visiting sustainable hotels or 
resorts more than other hotels or resorts? 

 

     

Do you wish to get involved in sustainable 

practices during your stay. 

 

     

Are you willing to choose sustainable hotel or 
resorts for hosting an event. 

 

     

Do you think sustainable resort or hotels are 

unique in comparison to others. 
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Are you willing to participate in activities that can 
improve your knowledge about sustainability (if 

hotel offers them) 

 

     

 

 

7. Rate your level of agreement/disagreement with each statement. (1-strongly agree, 2-

agree, 3-neutral, 4-disagree, 5-strongly disagree). 

 
 Strongly 

agree 

Agree Neutral Disagree Strongly 

disagree 

Do sustainable practices in hotels have been 

factor for your revisit? 

 

     

Do you feel extra sustainable practice expense are 
justifiable? 

 

     

Is sustainable practice a priority for your hotel 
selection? 

 

     

Will you recommend sustainable practicing hotels 

to your friends and family? 
 

     

Are you willing to pay more money for facilities 

at an environmentally sound hotel? 

 

     

Have you taken your friends and families to 

sustainable hotels for a re-visit? 

 

     

Do you think choosing sustainable resorts or 
hotels leads to sacrificing luxury. 

 

     

 

 

 
 
 






























































































































