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Abstracts : In the study, the mechanisms and sources of hydrochemistry in groundwater of the south-west coastal area in Satkhira district of 
Bangladesh have been evaluated based on the major chemical compositions of the groundwater. In this context 55 groundwater samples have 
been analyzed in the study. Most of the water samples contain high Na+ and Cl-concentration , while other chemical constituents such as Ca2+, 
Mg2+, K+, HCO3

2-, NO3
- and SO4

2- are within the permissible limit of WHO (2006) recommended values as a drinking water. Average TDS values 
are within the range of 243.70 to 5011.50 mg/l which is few above the WHO permissible limit. Ionic distribution of these constituents in 
groundwater of the area has a definite special trend, which constitute the significant parts of the total dissolved solids in groundwater of the area. 
The CEV values of groundwater samples are within the range of -0.003 to 0.7878, which represent the ground waters are mainly inland origin and 
sea water mixing low to medium salty waters in some well locations of the area. The representing chemical data in Gibb’s diagram which 
indicates that 35 out of 55 samples are their chemical constituent under the influence of rock dominance and 20 samples are influenced by 
evaporation and crystallization processes. From the bivariate plot of Na+ -Cl- (meq/l) versus Ca2++ Mg2+ - HCO3

2--SO4
2- (meq/l), the slope value of 

-0.17, which indicates that ion exchange was taking place in groundwater of the area.  

Key words:  Groundwater, aquifer system, mechanisms, sources, hydro chemical, coastal area, Bangladesh. 

mvivsk: M‡elYv Kg©wU‡Z evsjv‡`‡ki `w¶Y cwÂg AÂ‡ji f~Mf©̄ ’ cvwbi ivmvqwbK Dcv`v‡bi Drm Ges ~̀l‡Yi cÖwµqv wbi“cb Kiv n‡q‡Q f~Mf©¯’ cvwbi ivmvqwbK 
Dcv`v‡bi Dci wfwË K‡i| M‡elbv AÂ‡ji †ekxifvM cvwb‡Z †mvwWqvg Ges †K¬vivB‡Wi cwigvb †ekx Ges Ab¨vb¨ ivmvqwbK Dcv`vb †hgb- K¨vjwmqvg, 
g¨vM‡bwmqvg, cUvwkqvg, evBKve©‡bU, bvB‡UªU Ges mvj‡d‡Ui cwigvb LvIqvi cvwb wn‡m‡e wba©vwiZ wek¦ ¯^v¯’¨ ms¯’v (2006) mxgvi g‡a¨ cÖZxqgvb nq| hw`I Mo wU 
wW Gm-Gi cwigvY 243.70 †_‡K 5011.50 MÖvg/ wjUvi, hv wek¦ ¯^v¯’¨ ms¯’v (2006) Øviv wba©vwiZ mxgvi wKQzUv Dc‡i| cvwb‡Z `ªexf~Z GB mKj ivmvqwbK 
Dcv`vb¸wji AvqwbK e›Ub wn‡m‡e GKwU wbw`©ó we‡kl w`K cwijw¶Z nq| f~Mf©̄ ’ cvwbi K¨vUvqb G·‡Pb&R gvb -0.003 †_‡K 0.7878 Gi g‡a¨ nIqvq cÖZxqgvb 
nq †h M‡elYv AÂ‡ji f~Mf©¯’ cvwb cÖavbZ: f~wg AÂj nB‡Z DrcwË Ges wKQz wKQz RvqMvi f~Mf©¯’ cvwb Kg †_‡K ga¨g gv‡bi jebv³Zv enb K‡i| wMem WvqvMÖvg 
nB‡Z cÖgvwbZ nq †h 55 wU f~Mf©̄ ’ bgybvi g‡a¨ 35 wU bgybvi ivmvqwbK Dcv`v‡b h‡_ó wkjvi cÖfve Ges 20wU bgybv‡Z ivmvqwbK Dcv`vb evw®úf~Z I ùwUKKib 
c×wZ‡Z G‡m‡Q| †mvwWqvg-†K¬vivBW Ges K¨vjwmqvg+g¨vM‡bwmqvg-evBKve©‡bU- mvj‡dU- Gi evB‡fwi‡qU cU nB‡Z cvIqv Xvj -0.17 hv M‡elYv AÂ‡ji 
f~Mf©¯’ cvwb‡Z Avqb G·‡Pb&R N‡U‡Q wb‡`©k K‡i|  

Introduction 
The concentration of chemical constituents in 
groundwater originated from the aquifer mineral 
compositions when groundwater flows and saturated in 
the aquifer. The hydro geochemical processes depend 
on the geology and chemical characteristics of the 
aquifer (Nwankwoala and Udom, 2011). These hydro 
geochemical processes such as dissolution, 
precipitation, ion exchange processes and the residence 
time along the flow path control the chemical 
composition of groundwater (Apodaca et al. 2002; 
Martinez and Bocanegra 2002). In the present study in 
south-western costal adjoining area (Fig. 1), where 
groundwater chemistry may also be controlled by sea 
water intrusion. The field observation report in the area 
shows that groundwater quality is rapidly deteriorating 
which is increasing towards northern portion (Kalaroa 
Thana) from the southern coastal area, while salinity in 
groundwater varies from 0.2 to 3.9 ppt during pre-
monsoon period (Shafiuzzaman and Haque, 2014). 
Groundwater is one of the vital resources which plays 
role in solving the drinking water crisis in the area, but 
it is seriously polluted by naturally and anthropogenic 
activities such as increasing population, urbanization 
and industrialization. It is possible to solve in easily the 

anthropogenic causes by the visual effective steps of 
human awareness, but the natural causes that are 
difficult to solve the groundwater chemical pollution 
without any scientific evaluations. Hence it is important 
to understand the hydro geochemical processes which 
are mechanisms and sources of hydrochemistry in the 
aquifers of the area. Because the dissolved ionic 
constituents in groundwater derived from various 
sources which may be either natural or anthropogenic 
or both sources. These dissolved constituents and their 
relations with each other can reveal their origin and 
process that occurred during the interaction. Major ions 
constitute the most significant part of the total dissolved 
solids present in the groundwater and the concentration 
of these ions in groundwater depends mainly on the 
hydrochemical processes that place in the aquifer 
system (Lakshmanen et al., 2003). They have a special 
distribution in groundwater and present a definite 
spatial trend (Nwankwoala and Udom, 2011). To full 
fill the research objectives it is important to measure the 
chemical compositions especially major cations and 
anions of groundwater in the area. The achievement 
from the study will be helpful to adequate hydro 
geochemical knowledge of the area that will be 
established to find out the suitable groundwater 

J. Life Earth Sci., Vol. 10: 1-8, 2015  ISSN 1990-4827 
http://banglajol.info.index.php/JLES © 2015, JLES, RU 



Shafiuzzaman & Emamul 2

resources and also will be helpful to improve the 
management efficiency of the groundwater resources in 
the area. 

Materials and Methods 
Study area and Sampling 
To know the major ionic composition of groundwater, 
55 groundwater samples were collected from randomly 
selected well locations in the study area, which includes 
five adjoining Kalaroa, Satkhira sadar, Debhata, 
Kaligonj and Shyamnagar Thana of Satkhira district of 
Bangladesh, having the surface area of about 
3293.22sq. km., and the area is confined between 
latitude 21o 45/ N to 23o 00/ N and longitude 88 o 55/ E 
to 89 o 20/ (Fig. 1). All samples were collected during 
the period of May in 2011, when water table was 
approximately in the lowest level. Samples for 
collection, preservation and analysis have been 
followed the suggested methods of APHA (1995), Hem 
(1985), ICMR (1975), Brown et al. (1970) and 
Rainwater and Thatcher (1960). 
 

 
Fig. 1 Water sampling well locations in the study area of 

Satkhira district.  
 

Bore log or Lithological data  
To identify the aquifer system in the area, lithological 

samples or bore log data of each Thana of the area 
which was collected from the department of public 
health engineering office (DPHE, 2008). The data was 
presented in each formation in cm scale from meter, 
where uses 1 cm = 25m. 
 
Groundwater chemistry data and evaluation methods 

The analyzing of major ionic composition (Na+, Ca2+, 

Mg2+, K+, Cl-, HCO3
2-, NO3

- and SO4
2-) of 55 

groundwater samples in the area are shown in Table 1. 

All the chemical parameters were achieved using 

standard methods as suggested by the American Public 

Health Association (APHA, 1995).  The major ions of 

groundwater and their ratios are the most important 

phenomena for identifying geochemical processes. 

These ions are closely related with total dissolved solids 

(TDS), which was measured by using Aqua Chem. 

(Version 3.70) software. Major ions constitute the most 

significant part of the total dissolved solids present in 

the groundwater and the concentration of these ions in 

groundwater depends mainly on the hydrochemical 

processes that place in the aquifer system (Lakshmanen 

et al., 2003). Major ions in the groundwater present a 

definite spatial trend (Nwankwoala and Udom, 2011). 

They have a special distribution in groundwater, which 

have been evaluated based on the major ionic 

composition in the study. 

 
Mechanisms and sources of hydrochemistry in 

groundwater of the area have been evaluated based on 

the analyzed major ionic compositions by applying the 

various recommended methods and techniques. Gibbs 

(1970) mentioned a diagram which is widely employed 

to assess the functional sources of dissolved chemical 

constituents, which represents the ratio of Cl- : (Cl-+ 

HCO3
2-) as a function of TDS. In the present study this 

diagram has been used to identify the sources of 

dissolved ionic constituents in groundwater of the area. 

Same methods have been used to evaluate the chemical 

weathering of rock-forming minerals and evaporation is 

influencing the groundwater quality (Rao, 2006). To 

evaluate the origin of groundwater in the area, the 

cationic exchange values (CEV) have been measured, 

which was estimated by the equation of CEV = [Cl – 

(Na + K)]/Cl (Nwankwoala and Udom, 2011). The 

occurrence of ion exchange mechanism in groundwater 

of the area has also been evaluated by the bivariate plot 

of Na+ - Cl- (meq/l) versus Ca2++ Mg2+ - HCO3
2--SO4

2- 

(meq/l) (Jankowski et al., 1998). 
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Result and Discussion 
Aquifer characteristics 
From the stratigraphic diagram of the core samples or 
bore log data of five Thanas of the   area   indicates  
that  there   are four distinct aquifers constitute the 
aquifer system in the area, while two aquifers A1and 
A4 were found in Kalaroa Thana within the depth of 
232m, three aquifers A1, A3 and A4 were found in 
Satkhira sadar Thana within the depth of 194m, two 
aquifers A1 and A3 were found in Debhata Thana 
within the depth of 126m, four aquifers A1, A2, A3 and 
A4 were found in Kaligonj Thana within the depth of 
204m, and three aquifers A1, A2 and A4 were found in 
Shyamnagar Thana within the depth of 252m (Fig.2). It 
is also shows that aquifer A1 and aquifer A2 are the 
shallow aquifers which exist within the 100m and 
aquifer A3 and A4 are deep and deeper deep aquifer 
respectively, both of which depth >100m from the earth 
surface below (Halim et al., 2008). However aquifer A1 
is thicker in Kalaroa Thana, which is gradually 
decreased towards the coastal Thana area of 
Shyamnagar. In most of the area, aquifer A1 is the 
shallow unconfined aquifer overlain by a variable 
thickness of clay aquitard material, and exists within 
the depth of 15 m and 100 m from the earth surface and 
suitable for containing groundwater except in 

Shyamnagar Thana where aquifer thickness is thin. The 
shallow aquifer A2 was mainly found in Kaligonj and 
Shyamnagar Thana, which exist within the depth 
between nearly 60m and 95m from the earth surface 
that are sandwiched by aquitard materials-caly and silty 
clay layer. This aquifer is moderate types of aquifer 
may contain sufficient groundwater. The aquifer A3 is a 
deep aquifer found within the depth between 100m and 
170m from the earth surface, which were located in the 
area of Satkhira sadar, Debhata and Kaligonj Thana. 
The aquifer A3 in most of the area makes an unsuitable 
for sufficient groundwater content. The aquifer A4 is a 
deeper deep aquifer was found in all Thana of the study 
area, which exists within the depth between about 195m 
and 252m from the earth surface. The aquifer A4 in 
most of the area is not suitable for adequate 
groundwater content. All of the aquifers are mainly 
consists of fine, medium and coarse sandy materials. 
Good aquifer is mainly located in Kalaroa Thana than 
any other Thana of the study area, mainly consists of 
coarse and medium sand, which contain adequate 
groundwater. So, the result concluded that the complex 
and unconsolidated aquifer system of the area lies 
solely within the high thickness of sedimentary deposits 
that are extending from northwest to southwest coastal 
belt of the area.

 
 

 
Fig. 2  Lithological succession and aquifer system in the study area. 

 

Chemical Characteristics of Groundwater 
The result obtained from the analysis of 55 groundwater 
samples of five Thanas of the study area (Table 1), 
which represents that major ionic compositions such as 
Na+, Ca2+, Mg2+, K+, Cl-, HCO3

2- and SO4
2- of 

groundwater constitute the principal quality of 
groundwater in the area which typically comprises 

more than 95%. These elements are non-conservative as 
they participate in and are subject to changes in 
concentrations due to geochemical reactions 
(Chowdhury et al., 2004). The result also shows that the 
order of relative abundance of major cations in 
groundwater of the area is Na+ > Ca2+ > Mg2+ > K+ 
while that of anions is Cl- > HCO3

2- > SO4
2-. 
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Table 1 Major ionic compositions and their calculations of the groundwater in the study area. 
 

Study 
area  

Sample 
ID 

Na+ Ca2+ Mg2+ K+ Cl- HCO3
2- SO4

2- TDS 
Cl-/(Cl-+ 
HCO3) 

Na-Cl 
Ca+Mg- 

HCO3 - SO4 
CEV 

K
al

ar
oa

 T
h

a
n

a 

S1 171.29 124.36 101.25 10.03 480.32 280 25.21 1192.4 0.63 -6.097 9.421 0.6225 

S2 700.12 118.38 92.68 8.28 1800.28 580 169.35 3469 0.76 -20.326 0.499 0.6065 

S3 49.48 98.1 75.28 3.83 72.19 430 10.25 739.1 0.14 0.116 3.827 0.2615 

S4 52.78 99.59 78.24 3.98 82.32 452 14.25 783.1 0.15 -0.026 3.701 0.3105 

S5 50.38 98.49 76.29 3.59 78.83 448 13.27 768.8 0.15 -0.033 3.572 0.3154 

S6 481.23 103.75 92.48 8.43 1378.15 554 28.2 2646.2 0.71 -17.941 3.117 0.6447 

S7 49.32 97.23 89.29 7.99 77.32 422 9.25 752.3 0.15 -0.036 5.088 0.2588 

S8 50.92 101.09 91.27 3.32 78.98 413 10.24 748.8 0.16 -0.013 5.57 0.3132 

S9 53.76 38.07 22.16 3.69 83.04 446 12.30 317 0.16 -0.004 -3.844 0.3082 

S10 489.14 106.12 97.41 6.25 1389.64 576 37.84 2702.3 0.71 -17.921 3.08 0.6435 

S11 51.12 98.85 89.75 8.14 134.32 425 13.68 820.8 0.2 -1.565 5.066 0.5581 

S12 503.35 121 99.07 10.64 1597.48 579 41.21 2951.7 0.73 -23.165 3.84 0.6782 

S13 50.68 96.75 87.42 7.95 58.47 397 14.07 712.3 0.13 0.555 5.22 -0.003 

S
at

k
h

ir
a 

sa
d

ar
 T

h
a

n
a 

S14 38.02 91.15 81.54 2.47 79.24 403 9.83 706 0.16 -0.581 4.445 0.489 

S15 302.57 118.29 95.67 2.87 855.25 410 24.59 1812.1 0.68 -10.962 6.542 0.6429 

S16 18.05 89.59 76.18 2.25 36.78 312 8.24 543.9 0.11 -0.252 5.452 0.4481 

S17 36.89 56.71 43.27 3.15 48.85 296 7.46 804.5 0.14 0.227 1.382 0.1803 

S18 19.43 39.49 29.45 3.27 42.59 322 10.25 270.3 0.12 -0.356 -1.097 0.467 

S19 17.62 87.13 69.48 5.08 28.48 304 8.62 520.8 0.09 -0.037 4.902 0.2029 

S20 23.49 59.24 45.14 3.43 31.41 306 9.57 478.7 0.09 0.136 1.455 0.1429 

S21 26.4 52.36 46.31 2.31 40.72 320 5.63 494.3 0.11 -0.001 1.061 0.2949 

S22 39.24 86.74 73.41 4.38 81.07 391 9.61 686.2 0.17 -0.58 3.758 0.4619 

S23 41.57 74.93 66.41 2.87 61.86 369 13.17 730.3 0.14 0.063 2.881 0.2816 

D
eb

h
a

ta
 T

h
a

n
a 

S24 17.53 39.21 24.58 3.46 31.41 334 16.28 243.7 0.09 -0.123 -1.835 0.3317 

S25 32.91 83.14 52.16 8.14 81.24 403 21.06 682.6 0.17 -0.86 1.396 0.4947 

S26 19.45 51.29 41.28 1.79 36.67 342 5.48 498.4 0.1 -0.188 0.235 0.4208 

S27 18.62 41.02 37.89 3.12 41.21 283 4.27 431.1 0.1 -0.352 0.436 0.4725 

S28 23.14 58.62 42.15 4.07 46.57 387 9.74 370.6 0.11 -0.307 -0.153 0.4157 

S29 21.54 40.31 33.57 3.86 39.57 336 17.12 288.8 0.11 -0.179 -1.095 0.2317 

S30 28.30 76.41 48.63 6.58 75.23 387 19.47 642.5 0.16 -0.891 1.066 0.5364 

S31 31.47 79.48 51.07 7.08 79.13 389 20.07 659.5 0.17 -0.863 1.374 0.5128 

S32 16.34 51.07 46.27 2.81 29.47 327 8.24 481.7 0.08 -0.12 0.823 0.3502 

K
al

ig
on

j 
T

h
a

n
a 

S33 803.23 89.99 74.18 28.38 2012.68 296 56.28 3362.4 0.87 -21.832 4.57 0.5868 

S34 794.14 58.04 49.07 12.73 1905.21 396 3.41 3219.6 0.83 -19.196 0.371 0.5765 

S35 51.74 79.68 59.86 18.31 73.69 302 34.98 623.2 0.2 0.172 3.223 0.0521 

S36 185.75 32.92 22.19 53.48 285.14 613 18.26 611.9 0.32 0.037 -6.959 0.161 

S37 792.48 108.32 86.57 58.68 1892.19 418 34.26 3392.2 0.82 -18.901 4.962 0.5502 

S38 208.71 30.83 24.87 18.42 289.37 608 20.15 689 0.32 0.916 -6.802 0.2164 

S39 743.69 87.42 76.58 27.54 1534.72 299 49.52 2821.2 0.84 -10.941 4.73 0.4975 

S40 48.62 53.08 46.75 11.45 67.19 398 3.25 423.8 0.14 0.22 -0.097 0.106 

S41 48.63 41.79 47.40 12.74 289.27 397 3.23 621.5 0.42 -6.044 -0.589 0.7878 

S42 32.58 68.44 59.25 6.92 49.63 432 5.26 654.6 0.1 0.017 1.099 0.2041 

S43 702.41 81.06 63.27 21.14 612.76 301 39.45 1823.8 0.67 13.269 3.495 -0.181 

S
h

ya
m

n
ag

ar
 T

h
an

a 

S44 92.71 48.31 30.47 10.31 138.44 368 2.16 459 0.27 0.128 -1.159 0.2572 

S45 967.53 56.14 52.07 18.31 1704.86 857 46.37 3030.5 0.67 -6.003 -7.927 0.4217 

S46 1642.18 32.38 58.92 20.41 2306.98 865 62.38 4280.1 0.73 6.358 -9.014 0.2793 

S47 1592.7 60.14 53.15 18.91 2290.45 860 69.35 4264.2 0.73 4.673 -8.167 0.2964 

S48 1593.25 67.26 54.89 12.86 2197.13 864 66.41 4187.5 0.72 7.329 -7.673 0.269 

S49 883.47 57.06 51.47 19.63 1679.04 852 42.35 2920.8 0.66 -8.932 -7.766 0.4621 

S50 848.41 51.89 46.27 12.48 1363.60 608 33.26 2529 0.69 -1.559 -4.283 0.3687 

S51 1735.92 68.48 59.39 14.76 2845.83 928 98.26 5011.5 0.75 -4.763 -8.954 0.3848 

S52 1563.47 65.74 58.51 15.06 2214.34 917 67.58 4186.3 0.71 5.549 -8.344 0.2871 

S53 1768.15 43.67 32.45 11.32 2864.74 376 102.41 4904.8 0.88 -3.894 -3.446 0.3788 

S54 94.08 53.75 51.75 16.57 179.85 441 5.87 608.3 0.29 -0.981 -0.411 0.3848 

S55 1614.54 69.58 57.36 13.17 2292.30 763 70.31 4320.1 0.75 5.573 -5.78 0.2899 
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The chemical composition of groundwater indicates 
that the concentration of Na+ ranged from 16.34mg/l to 
1768.15 mg/l with an average of 406.20 mg/l which is 
much higher than WHO (2006) permissible limit (10 to 
<20 mg/l) , Ca2+ concentration varied from 30.83 mg/l 
to 124.36 mg/l with an average of 72.43 mg/l which is 
within the WHO permissible limit(75 to 200 mg/l), 
Mg2+ concentration ranged from 22.16 mg/l to 101.25 
mg/l with an average of 60.25 mg/l, which are also 
within the WHO permissible limit (40 to 150 mg/l), the 
concentration of K+ varied from 1.79 mg/l to 58.68 
mg/l with an average of 11.14 mg/l, where most of the 
samples are within the WHO permissible limit (10 to 15 
mg/l) and few samples exceed the limit., Cl- 
concentration ranged between 28.48 mg/l and 2864.74 
mg/l with an average of 748.50 mg/l which is more 
high and exceed the WHO permissible limit (200 to 400 
mg/l) , HCO3

2- concentration ranged from 280.0 to 
928.0 mg/l with an average of 468.73 mg/l which is 
within the WHO permissible limit (200 mg/l to 600 
mg/l), SO4

2- concentration ranged from 2.16 to 169.35 
mg/l with an average of 27.22 mg/l which is also within 
the WHO permissible limit (150 to 250 mg/l), NO3

- 

concentration ranged from 0.01 to 0.45 mg/l with mean 
of 0.15 mg/l which is within the WHO permissible limit 
(20 – 45 mg/l). Total dissolved solids (TDS) in 
groundwater of the area shows the ranges of 243.70 

mg/l to 5011.50 mg/l with an average of 1630.43 mg/l 
which is bit above the WHO permissible limit (500 to 
1500 mg/l) for drinking purposes. 

Distribution of major ions in groundwater  
The major ions of groundwater and their ratios are the 
most important for identifying geochemical processes 
and sources of salinity. These ions are closely related 
with total dissolved solids (TDS) which is an important 
indicator to measure groundwater salinity. The major 
ionic distribution of the groundwater samples (Fig. 3) 
indicate that major ions in groundwater of the area have 
a definite special trend, which also represent that these 
ions constitute the significant parts of the total 
dissolved solids in groundwater of the area. 

Origin of groundwater and salinity in the area 
The calculated cation exchange value (CEV) of the 
major ionic compositions in groundwater samples of 
the area represent in Table-1. In general, the CEV for 
seawater ranges from +1.2 to +1.3, where low-salt 
inland waters give values close to zero, either positive 
or negative (Custodio et al., 1983). However the CEV 
values for groundwater of the area are generally below 
one ranging from -0.003 to 0.7878 (Fig. 4). So it 
indicates that groundwater in the area is mainly inland 
origin but sea water mixing of low to medium salt water 
was found in some well locations of the study area.  
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Fig. 3  Relationship of major ionic composition of groundwater in the study area. 

 

Mechanisms of controlling  groundwater chemistry 
The plotting of ionic ratio of Cl- : ( Cl- + HCO3

2-) as a 
function of TDS in Gibb’s diagram (Fig. 5) shows that  
35 out of 55 samples represent their chemical 
constituent under the influence of rock dominance and 
rest of 20 samples which ionic compositions are 
influenced by evaporation and crystallization. The result 

also observed that comparatively high TDS (1812.4 to 
5011.5 mg/l) and high ionic ratios (0.63 to 0.88) 
containing groundwater samples are fallen as the 
evaporation and crystallization dominance ionic water 
and comparatively low TDS (243.70 to1192.40) and low 
ionic ratios (0.08 to 0.63) containing groundwater 
samples are in the rock dominance ionic water (Table 1). 

                 

Fig. 4 Origin of groundwater in the study is based on the CEV. Fig. 5 Mechanism of controlling groundwater 
              chemistry in the area (after Gibbs, 1970). 

 

The groundwater composition is also influenced by ion 
exchange mechanism which can be evaluated by a 
bivariate plot of Na+ - Cl- (meq/l) versus Ca2++ Mg2+ - 
HCO3

2--SO4
2- (meq/l) result along a line with a gradient 

of -1(Jankowski et al., 1998). According to Jankowski, 

the figure 6 shows that the plotting of ion values along 
a line with a slope of -0.17 which is few above  -1 but  
approximately  equal  to one (- 0.17 ≈ -1) indicating that 
ion exchange is occurring in groundwater of the study 
area.



Mechanisms and Sources of Hydrochemistry 7

 

Fig. 6 Bivariate plot of Ca2++Mg2+-HCO3
2--SO4

2- versus Na+- Cl-. 
 

Conclusion 
The major groundwater hydro chemical and lithological 
data presented in the study shows that groundwater 
occurs in the four distinct aquifers A1, A2, A3 and A4 
constitute the aquifer system in the area. Aquifer A1 
and A2 shows the shallow aquifer having depth within 
the 100 m. However aquifer A1 is common in overall 
the area which is a significant aquifer except in 
Shyamnagar Thana. Other aquifer A2, A3 and A4 
varies from places to place, but in most of the area 
which are not significant. Aquifer A3 and A4 belongs 
in the deep aquifer which exist above 100 m below 
from the earth surface and found in most of the area, 
but these are not suitable as a good aquifer due to the 
low thickness. The major hydrochemistry such as Na+, 
Ca2+, Mg2+, K+, Cl-, HCO3

2- and SO4
2- of groundwater 

in the area represent that  Na+  and Cl- concentration is 
higher than any other constituents in groundwater, 
while the order of relative abundance of major cations 
is Na+ > Ca2+ > Mg2+ > K+ and of major anions is Cl- > 
HCO3

2- > SO4
2-. The distribution of major ionic 

components of groundwater in the area shows that ions 
in the groundwater present a definite spatial trend. 
These ionic constituents constitute the total dissolved 
solids in groundwater and ionic concentrations occur 
mainly by the hydro chemical processes in the aquifer 
systems of the area. The CEV values of groundwater  
are generally below one ( -0.003 to 0.7878), which 
indicates most of the groundwater is inland origin, 
while sea water mixing low to medium salt water also 
found in some well locations of the area. The Gibb’s 
diagram indicates that 35 out of 55 samples are shown 
their chemical constituent under the influence of rock 

dominance, which contains comparatively low TDS and 
low ionic ratios. While rest of 20 samples which ionic 
compositions are influenced by evaporation and 
crystallization. These samples contain comparatively 
high TDS and high ionic ratios. From the bivariate plot 
of Na+ - Cl- (meq/l) versus Ca2++ Mg2+ - HCO3

2--SO4
2- 

(meq/l), which also indicates ion exchange was taking 
place in groundwater of the area. 
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Abstract: In order to investigate the relationship between self-esteem and achievement motivation the Bengali version (Ilyas, 2003) of 
Rosenberg’s Self-esteem Scale (Rosenberg 1965) and the Achievement Motivation Scale (Afsaruddin 1987) were administered to a sample of 
160 (80 male and 80 female) undergraduate students to measure their self-esteem and achievement motivation respectively. The respondents were 
classified into three groups - high (above 50th percentile), medium (from 25th to 50th percentile) and low (below 25th percentile) on the basis of 
their obtained achievement motivation scores. Comparisons were made among the three groups on their self- esteem scores employing one way 
ANOVA and t-test.  The results of the study showed that there was a significant difference among high, medium and low achievement motivation 
groups regarding self-esteem. The results also revealed significantly higher self-esteem in high achievement motivation group than in medium 
and low achievement motivation groups and self-esteem of medium achievement motivation group was also significantly higher than that of low 
achievement motivation group. 

Key words: Self-esteem and Achievement motivation
  

mvivsk : AvZœ-gh©v`v I K…wZ †cÖlYvi g‡a¨ m¤úK© AbymÜv‡bi Rb¨ †iv‡RbevM© (1965) Gi AvZœ-gh©v`v gvbK -Gi evsjv ms¯‹iY (Bwjqvm, 2003) Ges K…wZ †cÖlYv 
gvbK (AvdQviDwÏb 1987) cÖ‡qvM K‡i 160 Rb (†Q‡j 80 Ges †g‡q 80) mœvZKc~e© QvÎ-QvÎxi AvZœ-gh©v`v I K…wZ †cÖlYv cwigvc Kiv nq| DËi`vZv‡`i‡K 
Zv‡`i AwR©Z K…wZ †cÖlYv mvdj¨vs‡Ki Dci wfwË K‡i D”P (50 cv‡m©›UvBj Gi Dc‡i), ga¨g (25 n‡Z 50 cv‡m©›UvBj Gi g‡a¨) Ges wbgœ K…wZ †cÖlYv (25 
cv‡m©›UvBj Gi wb‡P) `‡j fvM Kiv nq| wZbwU `‡ji g‡a¨ AvZœ-gh©v`vi Zzjbv Kivi Rb¨ GKgyLx †f`vsK we‡klY I wU-cwi¶v e¨envi Kiv nq| M‡elYvi djvdj 
n‡Z †`Lv hvq †h, D”P, ga¨g I wbgœ K…wZ †cÖlYv `‡ji g‡a¨ AvZœ-gh©v`vi †¶‡Î Zvrch©c~Y© cv_©K¨ we`¨gvb| D”P K…wZ †cÖlYv m¤úbœ QvÎ-QvÎx‡`i AvZœ-gh©v`v  ga¨g 
I wbgœ K…wZ †cÖlYv m¤úbœ QvÎ-QvÎx‡`i PvB‡Z †ewk Ges ga¨g K…wZ †cÖlYv m¤úbœ QvÎ-QvÎx‡`i AvZœ-gh©v`v  wbgœ K…wZ †cÖlYv m¤úbœ QvÎ-QvÎx‡`i PvB‡Z †ewk| 
 

Introduction  
Self-esteem is generally considered the evaluative 
component of the self-concept, a broader representation 
of the self that includes cognitive and behavioral 
aspects as well as evaluative or affective ones. Self-
esteem refers to an individual’s overall assessment of 
his or her worth, or the extent to which a person values, 
approves, prizes, appreciates or likes him or herself 
(Blascovich and Tomaka 1991). Rosenberg (1965) 
described self-esteem as a favorable or unfavorable 
attitude toward the self. According to Cooppersmith 
(1967) self esteem is æa personal judgment of 
worthiness that is expressed in the attitudes the 
individual holds toward himself.” In fact, self-esteem is 
the global emotional judgments a person makes about 
himself that affects his / her understanding and 
behavior.  

Achievement motivation is a distinct human motive that 
determines a wide variety of individual social behavior 
and mode of action. The Harvard University 
Psychologists McClelland and his colleagues (1953) 
have defined achievement motivation as a “behavior 
toward competition with a standard of excellence.” 
According to McShane and Glinow (2005) “Need for 
achievement is a learned need in which people want to 
accomplish reasonably challenging goals through their 
own efforts, like to be successful in competitive 
situations and desire unambiguous feedback regarding 
their success.” Achievement motivation is an internal 
energizing state of a person that drives him to achieve 
unique success in any challenging situations.  

Review of literature 
Various researches have investigated the relationship 

between self-esteem and achievement motivation. Ajayi 

(2002) reported that there was a significant relationship 

between self-esteem and achievement motivation. 

Aktop and Erman (2006) explored significant positive 

correlation between achievement self-esteem and 

achievement motivation. Balogun, Ojedokun and Tijani 

(2012) found a positive relationship between 

achievement motivation and self-esteem. Nwankwo  

et al. (2013) explored positive relationship between 

self-esteem and achievement motivation among 

university undergraduates. Radziwillowicz et al. (2014) 

also found positive relations between self-esteem and 

achievement motivation.  

In all these studies the correlation between self-esteem 

and achievement motivation had been computed. From 

the findings of these studies cause-effect relationship 

cannot be done. However, in a few studies higher self-

esteem had been reported for individual with high 

achievement motivation (Korman 1970 and Jamader 

and Manjula 2013). But all these studies were done in 

foreign cultures. The authors realize the importance of 

conducting a similar study using achievement 

motivation as an independent variable of self-esteem in 

Bangladeshi cultural context. The findings of the 

present research will add new knowledge to the existing 

literature in self-esteem.  
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Objective and hypothesis of the study 

The objective of the study was to investigate the 
relationship between self-esteem and achievement 
motivation. Specifically, 

(1) To investigate whether self-esteem varies with the 
variation of achievement motivation. 

(2) To examine whether the self-esteem of the 
respondents with high achievement motivation is 
significantly higher than those with medium or 
lower achievement motivation. 

(3) To investigate whether the self-esteem of the 
respondents with medium achievement motivation 
is significantly higher than those with lower 
achievement motivation. 

Hypothesis of the study 
There is a direct relationship between self-esteem and 
achievement motivation. 
 
Materials and method 
Sample 
The sample of the study consisted of 160 undergraduate 
respondents (80 male and 80 female). They were 
selected randomly from different departments of 
Rajshahi University, Bangladesh. Their age ranged 
from 19 through 24 years. They belong to middle class 
socio-economic status. 

Instruments 
The following measuring instruments were used in the 
present study. 

(1) The Achievement Motivation Scale (AMS): This 
scale was constructed by Afsaruddin (1987) to measure 
achievement motivation. It consists of 59 items out of 
which 44 items measure achievement motivation and 
the rest 15 are used to measure the consistency of 
responses. Each of the statements is provided with a 5 
point scale. Each statement is provided with letter “Y” 
for agreement or “Yes” response and letter “N” for 
disagreement or “No” response. The scale points range 
from 1 to 5 expressing the degree of agreement or 
disagreement as very low, low, moderate, high and very 
high respectively. At first the respondents are to decide 
whether he agrees or disagrees with the statement and 
then to mark the degree of his agreement or 
disagreement with the statement in the scale. The 
highest score of the scale is 220 and the lowest score is 
44. Each of the statements was presented both in 
Bangla and English form so that the respondent would 
have no difficulty in understanding the idea expressed 
in it. A hand scoring system was used. This key had the 
holes for all the possible answers of an item 

corresponding to all the number of scale points. When 
this key was properly placed over the answer sheet the 
number of scale points properly marked by the 
respondent appeared through the holes of the key. 
These marked scale points were then counted and 
summated to get a raw score for each individual. The 
split-half reliability of the scale was 0.82 and the test-
retest reliability co-efficient was .46 (p<0.01). The 
validity of the scale in terms of correlational fertility 
was found to be 0.69 (p<0.01). The criterion-related 
validity of the test has also been established by 
comparing the AMS scores of subjects from 
entrepreneur family with those from agriculture and 
professional family and the difference was found 
significant beyond 0.001 levels (Afsaruddin and Latif, 
1992). 
 

(2) Bengali version (Ilyas, 2003) of Rosenberg’s Self-
esteem Scale (SES): The adapted Bengali version 
(Ilyas, 2003) of Rosenberg’s self-esteem scale 
(Rosenberg 1965) was used to measure global positive 
or negative attitude of one’s self esteem. The 10 item 
scale contained 5 positive and 5 negative items. Items 
were scored on 4-point Likert-type scale with strongly 
Agree (SA), Agree (A), Disagree (D) and Strongly 
Disagree (SD). Respondents were asked to reflect their 
current feelings. For positive items (1.3.4, 6 and 7) 
score was given for SA=3, A=2, D=1 and SD=0. For 
negative items, the scoring was reversed. That is SA=0, 
A=1, D=2, and SD=3. Then the scores of the total items 
were summed together. Higher score indicated higher 
self-esteem. Test-retest reliability coefficients of the 
original scale ranged from .77 to .88 (Blascovich and 
Tomaka, 1991). Significant correlation between English 
and Bengali Version (r =.87, P<.0005) indicated 
translation reliability of the Scale and high Cronbach’s 
Alpha (α =.87) of Bengali version further indicated 
internal consistency of the scale (Ilyas, 2003). 

Procedure 
Standard data collection procedure was followed to 
collect the data from the respondents in this study.  
Each respondent was approached individually. A 
personal data form (PIF) including students’ gender, 
age, department, socio-economic status and the adapted 
Bengali version (Ilyas, 2003) of Rosenberg’s self–
esteem scale and The Achievement motivation scale 
(Afsaruddin 1987) with two separate answer sheets 
attached together were supplied to each of the 
respondents. They were instructed to read the items of 
the scales attentively and to respond accordingly. 
Although there was no time limit for completing the 
whole task, the respondents were requested to finish it 
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without wasting time. After completing the task, they 
were thanked for their sincere participation.  

Results 
The present study was designed to investigate the 
relationship between self-esteem and achievement 
motivation. The respondents were classified into three 
categories on the basis of their obtained scores on 
achievement motivation scale. The categories were: (1) 
high achievement motivation group (above 75th 
percentile), (2) medium achievement motivation group 
(from 25th to 75th percentile) and (3) low achievement 
motivation group (below 25th percentile). Comparisons 
were made among these three groups employing one 
way ANOVA on the scores of the respondents’ self-
esteem. The obtained results have been presented in 
Table 1. 

Table 1 Summary of ANOVA on self-esteem scores 

Source of 
variation 

Sum of 
Squares 

df 
Mean 

Square 
F p 

Between Groups 206.485 2 103.243 9.468 .000* 

Within Groups 1712.008 157 10.905   

Total 1918.494 159    

Table 1 shows a highly significant difference among the three 
groups - high, medium and low achievement motivation 
groups (F= 9.468, p is .000) which indicates that self-esteem 
varies with the variation of achievement motivation. 

Comparisons were also made between high and low, 
high and medium, medium and low groups employing 
t-test. The obtained results have been presented in 
Table 2. 

Table 2 Results of the comparisons on self-esteem 
scores among the three groups. 

Group N M SD df t p 

High 

& 

Low 

26 21.81 2..77  

84 

 

3.76 

 

0.000* 60 18.52 4.06 

High 

& 

Medium 

26 21.81 2.77  

98 

 

2.86 

 

0.005* 74 20.01 2.74 

Medium 

& 

Low 

74 20.01 2.74  

132 

 

2.53 

 

0.01* 60 18.52 4.06 

Table 2 reveals a significant difference in self-esteem  
(t = 3.76, df = 84, p is .000) between high (M = 21.81) and 
low achievement motivation (M = 18.52) groups. Results also 
show a significant difference in self-esteem (t = 2.86, df = 98, 
p <.005) between high (M = 21.81) and medium (M = 20.01) 
achievement motivation groups and a significant difference in 
self-esteem (t = 2.53, df = 132, p<.01) between medium  
(M = 20.01) and low (M = 18.52) achievement motivation 
groups is also found. The self-esteem of high achievement 
motivation group is higher than that of low and medium 

achievement motivation groups and the self-esteem of 
medium achievement motivation group is higher than that of 
low achievement motivation group. 
 

Discussion 
The study was conducted to investigate the relationship 
between self-esteem and achievement motivation. It 
was hypothesized that there is a direct relationship 
between self-esteem and achievement motivation. In 
order to test the hypothesis, the present study conducted 
on 160 undergraduate students (80 male and 80 female) 
of Rajshahi University. The self-esteem and 
achievement motivation of the respondents were 
measured using the adapted Bengali version (Ilyas, 
2003) of Rosenberg’s self-esteem scale (Rosenberg 
1965) and the Achievement Motivation Scale 
(Afsaruddin 1987) respectively. The respondents were 
divided into three groups - high, medium and low on 
the basis of their obtained achievement motivation 
scores. Comparisons were made on self-esteem scores 
among these three groups employing one way ANOVA 
and t-test. 

Results of the present research show that self-esteem 
and achievement motivation are directly related. The 
results in table 1 reveal that self-esteem of the 
respondents varies as a function of the achievement 
motivation. The results in table 2 show that self-esteem 
of the respondents with high achievement motivation is 
significantly higher than that of the respondents with 
medium and low achievement motivation. The results 
also indicate that respondents with medium 
achievement motivation have higher self-esteem than 
that of respondents with low achievement motivation. 
These findings confirmed the present hypothesis.  

In explaining these findings it can be argued that 
individuals with high achievement motivation are 
generally found to be high achievers. High achievement 
motivated people have persistence (Feather 1962); 
perceptual efficiency, expectancy of success 
(Heckhausen 1967); tendency to achieve unique success 
(Moghni 1968); competence and hard work, regularity 
and punctuality (Lynn 1969); setting a goal object in 
advance, assertiveness, more initiative in a joint 
responsibility, sociability, inquisitiveness, leadership 
tendency (Ali 1976). High self-esteemed people have 
higher performance expectations (Atkinson et al. 1960), 
the prerequisite knowledge and skills to perform the 
work effectively (Chen et al. 2001); more persistence in 
difficult tasks, less depression (Greenwald and 
Partkanis 1984) and more success (Seligman 1990). 
They show high self-worth and confidence to meet any 
challenges (Bowker Shannon and Cornock 2003). From 
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the characteristics of high achievement motivation and 
high self-esteem it can be concluded that high 
achievement motivated people have high self-esteem. 
The self-esteem of medium achievement motivated 
group exhibits lower level of self-esteem than high 
achievement motivation group but their self-esteem was 
higher than that of low achievement motivated groups. 
These results are expected. In explaing these findings it 
can be pointed out that individuals with low 
achievement motivation are unwilling to take risks, 
poor confident and are more susceptible to external 
influence (Robbins 1999); pessimistic, nervous and 
heavy self-critic (Kassin 1998) and carry feelings of 
failure, even when failure did not happen (Moradi and 
Razavivayan, 2013). So it can be said that people with 
high achievement motivation have higher self-esteem 
than those with medium and low achievement 
motivation. Kulka (1972) and Annelasalim (2010) 
found that the higher the achievement motivation of the 
individuals the higher was their self-esteem. These 
finding suggest that, high achievement motivation of 
the subjects may enhance their self-esteem. In fine, it 
can be concluded that achievement motivation is 
directly related to self-esteem. However, further 
researches on a large sample in this field are needed to 
be done. 
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Abstract: The present study designed to investigate the relationship between academic performance and family relation of 9th and 10th grade 
secondary school students. The study was conducted on 120 respondents selected purposively from four educational institutions of Rajshahi 
District, Bangladesh. Measuring instrument used in this study was Family Relation Scale (Parvin, M., 2003). Children’s academic performance 
was measured through obtained GPAs in their last annual exam. Data analyzed through correlation coefficients and simple regression revealed 
that academic performance of secondary school students was significantly positively associated with their family relations. Results also showed 
that family relation and its different dimensions were the significant predictors of secondary school students’ academic performance.  
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mvivsk : gva¨wgK we`¨vj‡qi beg I `kg †MÖW Gi wk¶v_©x‡`i wk¶vMZ `¶Zv I cvwievwiK m¤ú‡K©i g‡a¨ m¤úK© AbymÜv‡bi Rb¨ eZ©gvb M‡elYvwU cwiKwíZ 
n‡qwQj| G D‡Ï‡k¨ evsjv‡`‡ki ivRkvnx †Rjvi PviwU wk¶v cÖwZôvb n‡Z D‡Ïk¨g~jKfv‡e wbe©vwPZ 120 Rb wk¶v_©xi Dci eZ©gvb M‡elYvwU cwiPvwjZ nq| 
M‡elYvq Z_¨ msMÖn Kv‡R cvwievwiK m¤úK© gvbK (cvifxb, 2003) e¨eüZ nq| me©‡kl evwl©K cix¶vq cÖvß wR.wc.G. Gi wfwË‡Z wk¶v_©x‡`i wk¶vMZ `¶Zv 
cwigvc Kiv nq| mnm¤úK© I wbf©i‡bi gva¨‡g DcvË we‡klY K‡i †`Lv hvq †h, wk¶v_©x‡`i wk¶vMZ `¶Zv I cvwievwiK m¤ú‡K©i g‡a¨ Zvrch©c~Y© GKgyLx 
mnm¤úK© we`¨gvb| djvd‡j Av‡iv †`Lv hvq †h, cvwievwiK m¤úK© Ges Gi wewfbœ gvÎvmg~n gva¨wgK we`¨vj‡qi wk¶v_©x‡`i wk¶vMZ `¶Zvi Zvrch©c~Y© cÖfveK 
wnmv‡e KvR K‡i| 

Introduction 
The quality of students’ performance remains at top 
priority for educators. It is meant for making a 
difference locally, regionally, nationally and globally. 
Educators, trainers, and researchers have long been 
interested in exploring variables contributing 
effectively for quality of performance of learners. These 
variables are inside and outside school that affect 
students’ quality of academic achievement. These 
factors may be termed as student factors, family factors, 
school factors and peer factors (Crosnoe, Johnson and 
Elder, 2004). Among these factors, considering the 
family factors this study was an attempt to explore the 
family relations and academic performance of 9th and 
10th grade secondary school students of Rajshahi 
District, Bangladesh. Worldwide, 'Secondary 
Education' is the term most frequently used to designate 
the second stage of formal schooling. In Bangladesh 
perspective, usually secondary level education starts 
approximately at the age of 11 or 12 and ends up 
between the ages of fifteen and sixteen. However, it 
may vary depending on the country and its organization 
for education. In this study, 9th and 10th grade students 
selected as sample whose age range lie in between 14 to 
15 years. Respondents’ obtained GPAs in last annual 
exam regarded as their academic performance where 
higher GPAs indicate better academic performance. 

The academic performance of students depends upon 
the parental involvement in their academic activities to 
attain the higher level of quality in academic success 
(Barnard, 2004; Henderson, 1988; Shumox and Lomax, 

2001). Research findings have also shown that a 
continued effort of parental involvement throughout the 
child’s education can improve academic achievement 
(Driessen, Smit and Sleegers, 2005; Fan, 2001; Hong 
and Ho, 2005). In the present study, family relationship 
means parents’ relationship with their children and the 
attitudes which parents express towards their children 
especially affection-negligence, supervision, love and 
appreciation in any academic or daily living activities 
as well as children’s perception towards their parents 
like parental relationships, parents’ behavioral and 
emotional  patterns, their overall attitudes towards their 
children etc. Parent-child interaction has long been 
considered to have a crucial influence on a child’s 
academic performance and development (Prindle and 
Resinski, 1989; Van Meter, 1994; Barnard and Kelly, 
1990). Children’s higher school achievement rates, 
higher attendance rates, lower delinquency and dropout 
rates, and increased high school completion rates are 
enhanced by a strong parent-child relationship (Ziegler, 
1987). A number of studies have reported that a warm 
and responsive parent-child interaction is positively 
related to self-esteem, social acceptability, and 
achievement in young children (Estrada, Arsenio, Hess 
and Holloway, 1987; Bradley, Caldwell and Rock, 
1988). Researchers have reported that parent-child 
interactions, specifically stimulating and responsive 
parenting practices, are important influences on a 
child's academic development (Christian, Morrison and 
Bryant, 1998; Committee on Early Childhood 
Pedagogy, 2000). 
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Numerous studies, mostly from developed countries, 
have shown that parents are more likely to be involved 
with their children’s education at home than in school 
(Lee and Bowen, 2006; Mau, 1997; Patrikakou and 
Weissberg, 2000). Research also has demonstrated that 
a positive relationship exists between at-home parental 
involvement and a range of school-related outcomes, 
including academic achievement, school engagement, 
and socio-emotional adjustment (Izzo et al., 1999). At-
home parental involvement activities (e.g., checking 
homework, communicating about school, and reading 
with children) are shown to be related to positive 
academic outcomes of minority students in the United 
States (Jeynes, 2003; Sui-Chu and Willms, 1996). 
Likewise, parental involvement at home in Ghana is 
associated positively with youth academic performance 
(Nyarko, 2010). Rafiq et al. (2013) conducted a study to 
explore the parental Involvement and academic 
achievement of Secondary School Students of Lahore 
City. A total of 150 students (boys and girls) of 9th 
class of secondary schools (public and private) were 
taken as respondents. It was found from the study that 
parental involvement had significant effect on better 
academic performance of their children. Catsambis 
(2001) also found that parental involvement in 
children’s education has a powerful impact on their 
academic attainment. 

Aktar, Shahrier and Hridoy (2013) investigated the 
relationship between parental acceptance and academic 
achievement of tribal and non-tribal children of 
Bangladesh. From the results, parental acceptance 
(maternal and paternal acceptance) was found to be a 
stronger predictor of academic achievement where 
maternal acceptance created 8.3% variations and 
paternal acceptance created 10.3% variations in 
academic achievement of tribal and non-tribal children. 
Kalhotra (2013) carried out a study to identify parent 
child relationship among  high and low achieving high 
school students and found that  high achievers are loved 
more by their fathers than low ones and are  given due 
importance at home. In contrast, their mothers love both 
high and low achievers equally. 

The school personnel, members of the families and 
communities provide help and support to students for 
the quality of their academic performance. This social 
assistance has a crucial role for the accomplishment of 
performance goals of students at school (Goddard, 
2003). Besides the social structure, parents’ 
involvement in their child’s education increases the rate 
of academic success of their child (Furstenberg and 
Hughes, 1995). Chohan and Khan (2010) investigated 
the impact of parental support on the academic 

performance and self concept of grade-4 public school 
students. The findings of the study revealed that 
parent’s contribution to their children’s education has a 
consistent and positive effect on academic achievement 
and on the self –concept. Schimitt and Kleine (2010) 
studied the influence of family–school relations on 
academic success of children at age 3 to 12. 
Researchers found that not only parent’s relations do 
matter, but also children’s contacts to their classmates 
and their teachers affect their academic success.  Bhatia 
(2012) investigated the family relationships in relation 
to emotional intelligence of the students of secondary 
level.  A sample of 340 secondary school students was 
taken by using simple random sampling method. The 
findings revealed that healthy family relationships 
greatly influence emotional intelligence of the 
adolescents. Kraft and Dougherty (2012) investigated 
the effect of teacher–family communication on student 
engagement. 6th and 9th grade students were the sample 
of the present study. Results revealed that frequent 
teacher – family communication immediately increased 
student engagement as measured by homework 
completion rates, on-task behavior, and class 
participation. 

Mo and Singh (2008) studied parent’s relationships and 
involvement effects on students’ school engagement 
and performance. The data on seventh and eighth grade 
students’ school and family experiences were analyzed 
using structural equation modeling. The results 
confirmed the importance and significance of parent’s 
involvement in middle school students’ school 
engagement and performance. Chowa, Masa and 
Tucker (2013) studied parental involvement’s effects on 
academic performance. This study uses baseline data 
from the youth save Ghana Experiment. The baseline 
sample consists of 6,252 youth and 3,083 parents. 
Results suggest that parental involvement is a bi 
dimensional construct consists of home and school 
involvement. The effect of parental involvement on 
youth academic performance appears to be a function of 
the type of involvement. Home – based parental 
involvement is associated positively with academic 
performance, while school-based parental involvement 
has a negative association. 

Krashen (2005) concluded that students whose parents 
are educated scored higher on standardized tests than 
those whose parents were not educated. Educated 
parents can better communicate with their children 
regarding the schoolwork, activities and the information 
being taught at school. They can better assist their 
children in their work and participate at school 
(Fantuzzo and Tighe, 2000; Trusty, 1999). Gadsden 
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(2003) stated that greater parental involvement at early 
stage in children’s learning, positively affects the 
child’s school performance including higher academic 
achievement. Gonzalez- Pienda, et al. (2002) indicated, 
“Without the children's parental support, it is hard for 
teachers to devise academic experiences to help 
students learn meaningful content” (p.281). 

The general profile of several studies indicates that 
families that are in conflict, are not cohesive, are overly 
protective and intrusive, have poor internal 
organization, are not nurturing, and have poor general 
parenting quality have children who perform poorly in 
school (Cohen, 1990; Kurdek and Sinclair, 1988; 
Campbell and Mandel, 1990; Loeber and Dishion, 
1984). Several studies have consistently documented 
that children and adolescents raised in families practice 
the authoritative parenting style perform better in 
school compared to those who raised in families in 
which other types of parenting styles (i.e., authoritarian, 
indulgent, and neglecting parenting styles) are adopted 
(Darling and Steinberg, 1993; Dornbusch, et al., 1987; 
Ingoldby, Schvaneveldt, Supple, and Bush, 2004; 
Spera, 2005, 2006). Turner and Heffer (2005) reported 
that students from a family displaying more 
involvement, higher levels of nurturance, and 
encouragement of more autonomy (i.e., the 
characteristics of authoritative parents) were more 
academically successful. 

Strage and Brandt’s (1999) study revealed that both 
current and childhood levels of parental autonomy, 
granting, demandingness, and supportiveness 
significantly and positively predicted students' 
academic achievement, as measured by Grade-Point-
Average (GPA), and other personal characteristics, such 
as confidence, persistence, task involvement, and 
rapport (i.e., relationship) with their teachers. Dubois et 
al. (1994) showed that family support and the quality of 
parent-child relationships significantly predicted school 
adjustment in a sample of 159 young US adolescents 
(aged 10 –12) followed in a two year longitudinal 
study. At-home parental involvement clearly and 
consistently has significant effects on pupil 
achievement and adjustment that far outweigh other 
forms of involvement. Garg et al. (2002) showed that 
the impact of family factors had their influence on 
shaping students’ educational aspirations through their 
impact on extracurricular reading, attitudes towards 
school and homework and students’ perceptions of their 
parents’ educational aspirations. Research also 
demonstrates that parental involvement at home and in 
school is linked positively to a variety of academic 
outcomes (Jeynes, 2003, 2007). 

Studies of the effects of in-school parental involvement 
in the United States also have yielded mixed results. 
Parental involvement in school is associated positively 
with academic outcomes, including grades (Barnard, 
2004; Hill, 2001; Marschall, 2006), classroom behavior 
(Hill et al., 2004; Oyserman et al., 2007), students’ 
aspirations (Hill et al., 2004), and school completion 
(Barnard, 2004). Kamble and Adsul (2012) aimed at 
investigating the effect of parental acceptance and 
academic climate on academic performance of 
adolescents. 180 students studying at 10th class in 
various schools of Sangli and Kolhapur districts of 
Maharashtra State, India were selected by random 
sampling method. 2 X 2 factorial research design was 
employed. Two- way ANOVA was used to analyze the 
collective data. The findings of the study revealed that 
parental acceptance and academic climate strongly and 
significantly affects academic performance of 
adolescents. Tope (2012) indicated that although 
students are primarily the ones for whom curricula are 
designed, textbooks are written, and schools built, 
parents are primarily the ones held responsible for 
preparing students for learning – preparation physically, 
psychologically, behaviorally, attitudinally, emotionally, 
and motivationally, just to name a few. 

Objective of the study 
The main objective of the study is to explore the 
relationship between academic performance and family 
relations of 9th and 10th grade secondary school 
students. Some specific objectives of the study are as 
follows: 

1) To determine how much variation ‘family relation’ 
as the predictor can create in explaining secondary 
school students’ academic performance. 

2) To determine how much variation ‘different 
dimensions of family relations’ can create as 
predictors in explaining secondary school students’ 
academic performance.  

Rationale of the study  
Family is the primary agent of social and emotional 
development of children. Sufficiency or insufficiency 
of healthy and stable socio-emotional atmospheres in 
family determines children’s development of skill and 
knowledge in academic as well as non-academic 
pursuits. Family factors like good parental education, 
healthy parental relationship, good parent-child 
interactions, parental acceptance-rejection, proper 
parental supervision, feeling of love, affection, 
appreciation of parents towards their children etc. have 
been said to be significantly linked with the quality of 
education and academic achievement of children. These 
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factors may in turn contribute to protect the dropout 
rate of children from primary to secondary and from 
secondary to higher secondary levels that will help to 
save the resources and energy of parents as well as the 
state. Nevertheless, if these determining factors of a 
smooth family relation are somehow absent in 
children’s life then it may be assumed that the impact of 
these factors badly affect the academic performance 
and school adjustment of children. In the light of these 
views, the present study attempted to explore the 
relationship between academic performance and family 
relations of 9th and 10th grade secondary school students 
of Rajshahi District, Bangladesh.   

Hypotheses of the study 
Reviewing the available literatures in detail, it was 
hypothesized that 

1) There would be a significant relationship between 
academic performance and family relations of 
secondary school students. 

2) Family relations and its different dimensions will be 
the stronger predictors to explain secondary school 
students’ academic performance. 

Materials and methods 
The sample  
The sample of the study has been selected in two phases. 
School Selection: Purposively four schools were 
selected from Rajshahi District. 

Respondents Selection: The sample of the present study 
comprised of 120 respondents who were the 9th and 10th 
grade secondary school students purposively selected 
from four educational institutions of Rajshahi district. 
Their ages ranged from 14 to 15 years. Respondents 
were from the educational institutions of rural as well 
as urban residential backgrounds securing different 
GPA’s in a 5-point scale at their last annual 
examination. Their parents were from different 
professions with varied levels of monthly income. 
Respondents’ obtained GPAs in last annual exam were 
regarded as their academic performance. Higher GPAs 
indicated better academic performance. The sample 
distribution of the respondents according to their grade 
and gender are stated below: 

Table 1 Sample Distribution of the Respondents 
According to Gender and Grade 

 Male Female Total 
9th Grade 30 30 60 
10th Grade 30 30 60 
Total 60 60 N=120 

Instruments 
Instruments used in this study include: 1) Personal and 
Demographic Information Form (PIF) and 2) Family 

Relation (FR) Scale (Parvin, M., 2003). Following is a 
description of the instruments. 

1) Demographic and personal information form 
A demographic and personal information form was 
used to collect personal and demographic information 
of the respondents such as: Age, Gender, Class, Name 
of Institution, GPA in Last Annual Examination, 
Residence, Father’s Profession, Mother’s Profession, 
Family Members, Family Monthly Income etc. 

2) Family Relation (FR) Scale (Parvin, M. 2003) 
The family relation scale is a new scale, which has been 
developed in Bangladesh perspective. The scale was 
constructed and standardized by Parvin, M. (2003). 
Fifty two items were included in this scale. At first 60 
items were judged by 10 professors of Psychology 
Department, Dhaka University. Items having entered 
into judge agreements, 86% were taken into 
consideration. This scale is designed to measure four 
variables: Affection-Negligence, Supervision, Parental 
Relationship and Mental Illness/Legal Involvement. 
The reliability of the FR scale was determined by 
administering this scale on 20 normal adult males and 
females by using split-half method. Reliability of each 
sub scale was determined separately and correlation 
coefficients for affection-negligence were found to have 
0.74, for supervision 0.85, for parental relationship 0.86 
and for mental illness/legal involvement were 0.79. The 
scale has satisfactory content and criterion validity 
gathered from reviews concerning the scale’s 
psychometric properties. Among the 52 items of the 
scale, 13 items were for affection-negligence (9 positive 
and 4 negative items),13 for supervision( 8 positive and 
4 negative items), 13 for parental relationship (6 
positive and 7 negative items) and 13 for mental illness 
(all are negative). Thus, among the 52 items, 23 were 
positive and 29 items were negative. There were 5 
response alternatives of ’Never’, ’Rarely’ ‘Often’, 
‘Almost always’ and ‘Always’. For positive items, 0, 
1,2,3,4 are given according to the above response 
alternatives and for negative items 4, 3, 2, 1, 0 is given 
according to the above response alternatives.  The sum 
total of all items was the total score of an individual in 
this scale. Higher score indicates better family relations 
and lower score indicates lower family relations. 

Procedure 
The data of the present study were collected from four 
schools of Rajshahi district such as: 1) Rajshahi University 
School (40 respondents having the parental profession of 
‘University Teachers’, ‘Teachers’, ‘University Officers’ 
and ‘Govt. Employees’); 2) Chuniapara High School, 
Tanore (30 respondents possessing the parental profession 
of ‘Agriculture’, ‘Business’ and ‘Teachers’); 3) 
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Prokashnagar High School, Tanore (30 respondents 
possessing the parental profession of ‘Agriculture’, 
‘Business’, ‘Govt. Employee’ and ‘Teachers’); 4) 
Mundumala High School, Tanore (20 respondents 
possessing the parental profession of ‘Agriculture’, 
‘Business’, ‘Govt. Employee’ and ‘Teachers’). The 
respondents were 9th and 10th grade students studying at 
these institutions. The investigator contacted each student 
individually in his or her classrooms. For this purpose, the 
investigator had to seek permission from the heads of each 
institution. All measures along with the PIF were 
administered to students in classroom settings. Before the 
administration, necessary rapport was established with 
respondents. Respondents were asked to complete the 
questionnaires at their own pace. Respondents were 
assured that their responses would be kept confidential and 
that there was nothing like right or wrong responses to any 
question. Finally, respondents were encouraged to ask 
questions coming in their minds during the task and they 
were informed about their right to withdraw themselves 
from the study at any time. It took half an hour on an 
average to complete the task. On completion, every 
respondent was given a token gift with a note of thanks for 
their participation in the study. 

Results 
To analyze the collected data, correlation coefficients 
and regression analyses were used. The results of the 
present study are presented in the following section: 

Table 2 Correlation Coefficients of Family Relations and 
Academic Performance of Secondary School Students 

 Variables 
Family 
Relations 

Academic 
Performance 

Family Relations    

Academic Performance .332**  

** = p<0.01 

Table-2 indicated that a significant positive correlation 

existed between family relations and academic 

performance of secondary school students (r=.332, 

p<0.01). 
 
Table 3 Correlation Matrix of Academic Performance and 
Family Relations Subscales of Secondary School Students 

 1 2 3 4 5 

 Academic 
Performance 

 .242** .266** .212* .396** 

 Affection-
Negligence 

  .519** .578** .214* 

 Supervision    .514** .316** 

 Parental 
Relationship 

    .493** 

 Mental Illness      

** Correlation is significant at the 0.01 level (2-tailed) 
*Correlation is significant at the 0.05 level (2-tailed) 

Table 3 indicated that the academic performance of 

secondary school students was significantly positively 

associated with family relations variables like affection-

negligence (r=.242, p<0.01), parental supervision 

(r=.266, p<0.01), parental relationship (r=.212, p<0.05) 

and parental mental illness (r=.396, p<0.01). Results 

presented in Table 3 also revealed that there existed 

significant positive correlations between affection-

negligence and parental supervision (r=.519, p<0.01), 

parental relationship and affection-negligence (r=.578, 

p<0.01), parental mental illness and affection-

negligence (r=.214, p<0.05). Significant positive 

correlations were also found between parental 

supervision and parental relationship (r=.514, p<0.01), 

parental mental illness and parental supervision 

(r=.316, p<0.01), parental relationship and parental 

mental illness (r=.493, p<0.01). 

Table 4 Regression Analyses of Secondary School Students (SSS)’ Academic Performance on their Family 
Relations and its Different Dimensions 

Regression Predictors Unstd. Coefficients Std. Coeff. β t p 

B SE 

SSS’ Academic Performance on 
Family Relation1 

Constant 2.93 .347 
.332 

8.44 .000 

Family Relation .008 .002 3.82 .000 

SSS’ Academic Performance on 
Affection-Negligence2 

Constant 3.614 .237 
.242 

15.26 .000 

Affection-Negligence .017 .006 2.71 .008 

SSS’ Academic Performance on 
Parental Supervision3 

Constant 3.468 .262 .266 13.24 .000 

Parental Supervision .021 .007 3.00 .003 

SSS’ Academic Performance on 
Parental Relationship4 

Constant 3.648 .256 .212 14.23 .000 

Parental Relationship .015 .006 2.35 .020 

SSS’ Academic Performance on 
Mental Illness5 

Constant 2.068 .466 .396 4.44 .000 

Mental Illness .045 .010 4.68 .000 

1. Adjusted R2=0.102, (F1, 118=14.572, P<0.01), 2. Adjusted R2=0.050, (F1, 118=7.316, P<0.01) 
3. Adjusted R2=0.063, (F1, 118=9.019, P<0.01),   4. Adjusted R2=0.037, (F1, 118=5.527, P<0.05) 
5. Adjusted R2=0.150, (F1, 118=21.943, P<0.01) 
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The value of adjusted R2 in Table 4 revealed that the 
predictor variable or family relation explained 10.2% 
variance of criterion variable ‘academic performance’. 
Thus, family relation was a stronger predictor to create 
variations in secondary school students’ academic 
performance. Again, the value of adjusted R2 in Table 4 
revealed that the predictor variables i.e. affection-
negligence explained 5.0%, parental supervision 
explained 6.3%,  parental relationship explained 3.7%, 
mental illness explained 15.0% variances of criterion 
variable ‘academic performance’. Thus, different 
dimensions of family relations were stronger predictors 
to create variations in secondary school students’ 
academic performance. 

Discussion 
The main objective of the present study was to explore 
the relationship between academic performance and 
family relations of 9th and 10th grade secondary school 
students of Rajshahi district, Bangladesh. The study 
was conducted on 120 respondents conveniently 
selected from four educational institutions of Rajshahi 
district. Family Relation Scale of Pervin, M. (2003) was 
used for this purpose. Academic performance of the 
respondents in this study was measured through the 
GPAs obtained at their last annual examination. The 
results of the present study are discussed below in a 
coherent manner. 

The first hypothesis of the study was that there would 
be a significant relationship between academic 
performance and family relations of secondary school 
students. Results reported at Table-2 revealed that 
academic performance of the 9th and 10th grade 
secondary school students was significantly positively 
associated with their family relations. Results also 
presented in Table 3 revealed that the different 
dimensions of family relations i.e. ‘parental affection-
negligence’, ‘parental supervision’, ‘parental 
relationship’ and ‘mental illness/legal involvement’ 
were significantly positively associated with the 
academic performance of the secondary school 
students. The results supported the first hypothesis of 
the study. The findings have similarities with several 
previous studies (Estrada, Arsenio, Hess & Holloway, 
1987; Prindle & Resinski, 1989; Van Meter, 1994; 
Barnard & Kelly, 1990; Rafiq et al., 2013; Nyarko, 
2010; Chowa, Masa and Tucker, 2013). 

The second hypothesis of the study was that family 
relations and its different dimensions would be the 
stronger predictors to explain secondary school 
students’ academic performance. From the results, it 
was seen that the predictor variable or family relation 

explained 10.2% variance of criterion variable 
‘academic performance’. Thus, family relation was a 
stronger predictor to create variations in secondary 
school students’ academic performance. Again it was 
also found from the results that the predictor variable 
‘affection-negligence’ explained 5.0% variance of 
criterion variable ‘academic performance’. Thus, 
parental affection-negligence was a strong predictor to 
create variations in secondary school students’ 
academic performance. The results of the present study 
also showed that the predictor variable ‘parental 
supervision’ explained 6.3% variations of criterion 
variable ‘academic performance’. Thus, parental 
supervision was a stronger predictor to create variations 
in secondary school students’ academic performance. 
Again, another predictor variable ‘parental relationship’ 
explained 3.7% variance of criterion variable ‘academic 
performance’. Thus, parental relationship seemed to be 
an important predictor of academic performance. Lastly 
the predictor variable ‘parents’ mental illness’ in this 
study explained 15.0% variance of criterion variable 
‘academic performance’. Thus, parents’ mental illness 
was a stronger predictor to create variations in 
secondary school students’ academic performance. The 
results provided confirmation to the second hypothesis 
of the study. Results of the study are consistent with 
several previous findings (Kamble and Adsul, 2012; 
Catsambis, 2001; Chohan and Khan, 2010; Schimitt 
and Kleine, 2010; Turner and Heffer, 2005). Consistent 
with these findings, the study of Strage and Brandt’s 
(1999) revealed that both current and childhood levels 
of parental autonomy granting, demandingness, and 
supportiveness significantly and positively predicted 
students' academic achievement, as measured by Grade-
Point-Average (GPA), and other personal 
characteristics, such as confidence, persistence, task 
involvement, and rapport (i.e., relationship) with their 
teachers. 

Implications of the study 
1) The findings of the study will be beneficial to 

parents, students, educators and significant others 
of the society in a sense that an insight will develop 
among them about the importance of family 
relation for better academic performance and 
school adjustment of children. 

2) The study would emphasize to create awareness 
among parents about how their involvement at 
various dimensions of family relationships will 
affect their children’s learning ability. 

3)   The findings of this study may also be helpful to the 
authorities of educational institutions. The results 
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would emphasize to develop school programs 
related to the parental involvement in school 
activities, decisions and homework. These 
programs might be helpful to bridge the gap 
between home and school and will enhance 
student’s academic performance.  

4) The result of this study might be useful for the 
educational policy planners to sort out the reasons 
behind an unstable atmosphere in the family and 
would help to take proper initiatives through 
economic and psycho-social supports so that the 
child in a family can easily adapt to his school 
environment and excels in academic activities.  

Limitations and suggestions for further research 
Although the present study tried to maintain a sound 
methodology and analysis of collected data, 
nevertheless it is not free from certain limitations. The 
data of 9th and 10th grade secondary school students in 
this study were collected only from four institutions of 
Rajshahi District. But if it was collected covering 
secondary level students of different educational 
institutions of more than one district of Bangladesh by 
taking a relatively large sample size, it would be more 
representative and the results of this study would 
become more accurate.  Moreover, the significant 
findings of the study could not be emphatically 
generalized without substantial empirical researches in 
this area with reference to other relevant variables. 
Here, the basic necessity for future research lies. It can 
be argued that the problem of researching family 
relations and academic performance of secondary 
school students is too vast to be dealt with in such a 
relatively short research. However, it throws light into 
the area which needs further studies and exploration. 

Conclusion 
In conclusion, the findings of the research indicate that 
parents have a significant influence on the academic 
performance of their children. Interacting and becoming 
involved with their children’s life on a daily basis is a 
way parents can socialize their children and enhance 
their children’s academic performance. Parental 
aspirations, goals, and values are related to their 
children’s setting of academic gals, persistence in 
school, course enrollment, intellectual accomplishments 
and ultimately better academic performance. Thus it 
may be concluded that every child born with innately 
good abilities and then it is up to family, especially up 
to parents and society to uphold and nurture the 
inherent abilities in children through supportive 
environmental stimulation. 
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Abstract: The study was designed to investigate the effects of socio-demographic factors on marital adjustment of women working outside the 
home in Bangladesh. The study was conducted on 220 working women selected purposively from Chittgong city, Bangladesh. Bengali version of 
Dyadic Adjustment Scale (Ilyas, 2001), originally developed by Spanier (1976) was used for data collection. Data analyzed through t-test and F-
test indicated that working women having 2 or less than 2 children showed better marital adjustment compared to women having more than 2 
children. While considering the family types of working women, it was found that working women from joint families showed better marital 
adjustment as compared to women of single-families. Women having lower length of marriage showed better marital adjustment compared to 
women having higher length of marriage and working women having higher educational qualifications showed better marital adjustment 
compared to women having lower educational qualifications. It was also found from the findings of the study that women of higher household 
monthly income showed better marital adjustment compared to women of lower household monthly income. 
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mvivsk : evsjv‡`‡ki M„‡ni evB‡i Kg©iZ Kg©Rxwe bvix‡`i ˆeevwnK Dc‡hvR‡bi Dci KwZcq mgvR-RbZvwË¡K Dcv`v‡bi cÖfve †`Lvi Rb¨ eZ©gvb M‡elYvwU 
cwiKwíZ n‡qwQj| G D‡Ï‡k¨ evsjv‡`‡ki PÆMÖvg kn‡ii 220 Rb D‡Ïk¨g~jKfv‡e wbe©vwPZ Kg©Rxwe bvixi Dci M‡elYvwU cwiPvwjZ nq| †¯úbvi (1976) KZ…©K 
ˆZixK…Z ˆeevwnK Dc‡hvRb gvbK Gi evsjv fvm©b (Bwjqvm, 2001) Z_¨msMÖn Kv‡R e¨eüZ nq| t- †U÷ Ges F- †U÷ Gi gva¨‡g DcvË we‡kl‡Y †`Lv hvq, ỳB ev 
Zvi Kg mšÍvbwewkó Kg©Rxwe bvixiv ỳB Gi AwaK mšÍvbwewkó Kg©Rxwe bvix‡`i Zzjbvq †ewk gvÎvq ˆeevwnK Dc‡hvRb cÖ`k©b K‡i| cwiev‡ii MVb we‡ePbvq †`Lv 
hvq, †hŠ_ cwiev‡ii Kg©Rxwe bvixiv GKK cwiev‡ii Kg©Rxwe bvix‡`i Zzjbvq AwaK gvÎvq ˆeevwnK Dc‡hvRb cÖ`k©b K‡j| Av‡iv †`Lv hvq Kg©Rxwe bvix‡`i ˆeevwnK 
m¤ú‡K©i mgqKvj hZ‡ewk nq ˆeevwnK Dc‡hvRb ZZ Kg nq Ges Zv‡`i wk¶vMZ †hvM¨Zv hZ †ewk nq ˆeevwnK Dc‡hvRb ZZ fvj nq| M‡elYvi djvd‡j Av‡iv 
†`Lv hvq, Kg©Rxwe bvix‡`i †¶‡Î hv‡`i cvwievwiK gvwmK Avq †ewk Zv‡`i ˆeevwnK Dc‡hvRb hv‡`i cvwievwiK gvwmK Avq Kg Zv‡`i Zzjbvq fvj nq| 
 

Introduction 
Marital adjustment is “the state in which there is an 
overall feeling in husband and wife of happiness and 
satisfaction with their marriage and with each other” 
(Thomas, 1977). It is the quality of relationship, in 
which both of the partners can enjoy life from the 
companionship characterized by lack of stress and 
unhappiness. Psychologist defines ten areas of marital 
adjustment, i.e. values, couple growth, communication, 
conflict resolution, affection, roles, cooperation, sex, 
money and parenthood (Margolin, 1980). Smith (1961) 
mentioned social activities and recreation, training and 
disciplining of children, religion, in law relationship, 
financial matters, sexual relationship, communication, 
mutual trust and companionship as the areas of marital 
adjustment. The study of past concepts in marital 
adjustment showed that it is permanently necessary for 
those processes of acquiring a balanced and functional 
marital relationship (Bradbury, Fincham and Beach, 
2000). Locke and Wallace (1959) define marital 
adjustment as “accommodation of husband and wife to 
each other at a given time”. According to Spanier and 
Cole (1976), marital adjustment is a process, the 
outcome of which determined by the degree of: a) 
troublesome marital differences, b) interpersonal 
tensions and personal anxiety, c) marital satisfaction, d) 
dyadic cohesion, and e) consensus on matters of 
importance to marital functioning.   

Bangladesh is a third world’s developing country 
whose economic growth in the last few years is 
uprising. The main reason behind this is that women 
(who belong almost half of the total population) of this 
country have markedly changed their attitude towards 
female employment and now a days they have greater 
involvement in all sectors of economy through the paid 
employment outside the home environment. Still the 
vast majority of women in Bangladesh are fully 
homemakers and the wife still cooks, does 
household work and takes care of the family 
members.  An employed woman has to manage three 
careers - her home, her employment and her children. 
An unemployed woman has to manage two careers - 
her home and herself.  

Krishnaveni (1984), in her report on “Status of Indian 
Women”, mentioned that a “Working Women” refers to 
a woman who works outside her home for a wage or 
salary. Now-a-days most of the women are coming 
forward to work in order to create a meaning for 
themselves out of economic necessity. Being subjected 
to the dual demands of home and workplace, working 
women are likely to face problems of adjustment 
(Kapur, 1970). In addition, the educated, employed 
woman's changing concept of her status within her 
family, both as a wife and an earning member of the 
family is likely to pose problems on her marital 
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adjustment, if she fails to arrive at mutually satisfying 
consensus with her husband. Moves toward more 
gender equality have impact on marital expectations. 
Both men and women enter marriage with higher 
expectations of interpersonal communication, intimacy 
and sexual satisfaction (Furstenberg, 1996). Couples are 
striving for fulfilling the needs and unmet needs are 
resulted in stress and dissatisfaction. Earlier studies 
found that marital satisfaction was related to higher 
occupational status, higher income, and higher 
educational level, similarities between spouses in age 
and religion, esteem for the spouse, sexual satisfaction 
and companionship (Steinmetz, Clavan and Stein, 
1990).  

Role theory is a perspective in sociology and in social 
psychology that considers most of everyday activity to 
be the acting out of socially defined categories (e.g., 
mother, manager, and teacher). Each social role is a set 
of rights, duties, expectations, norms and behaviors that 
a person has to face and fulfill. The model is based on 
the observation that people behave in a predictable way, 
and that an individual’s behavior is context specific, 
based on social position and other factors. Role theory 
attempts to explain the interactions between individuals 
in organizations by focusing on the roles they play. 
Role behavior is influenced by role expectations for 
appropriate behavior in that position, and changes in 
role behavior occur through an iterative process of role 
sending and role receiving (Thompson, 2001). A 
working woman has to play dual roles: as housewife 
and as breadwinner of the family. Traditionally the role 
of women was confined to cooking, cleaning, raising 
children etc. They were looked upon as caregiver or as 
home keeper and were denied access outside home. But 
now the story is different. They have an important role 
to play even outside the home. With the improved 
education and employment opportunities today, most 
homes became dual earners because of increase in 
expenses and necessities. The expansion of higher 
education has also enhanced job prospects for women 
and there is a shift in the role models from stay-at-home 
mothers to successful professional women. Women 
achieved tremendous progress in every occupation and 
made a mark wherever they are. Nevertheless, her role 
at home has not changed much. Thus, sometimes work-
role strain and sometimes family-role strain with the 
influence of certain socio-demographic factors create a 
barrier in work-family balance for a woman and then 
conflict arises in the family and the quality of marital 
relationship may then deteriorate. A smooth work-
family balance of a working woman depends on her 
ability to manage family through the division of work at 

home with husband and family members and to mange 
workplace through cooperative attitudes of colleagues 
at work. For this, she must be aware of her role 
expectation for appropriate behavior in appropriate 
situation.  

Some specific empirical studies revealing the effects of 
certain socio-demographic variables on the marital 
adjustment of working women are stated below. 
Zainah, Nasir, Hashim, and Noraini (2012) aimed to 
ascertain the differences in marital satisfaction based on 
demographic variables. Results indicated significant 
differences in marital satisfaction based on the length of 
marriage and income. It was found from the results of 
another study that marital adjustment was better in the 
later years of marriage as compared to the early years 
(Jyoti and Prabha, 2012). Marital relationships have a 
strong tendency to decrease in satisfaction over the first 
twenty years of the marriage. Most newly married 
couples report very high satisfaction and any change 
from that point would probably be in a downward 
direction (Broderick, 1988). Huston, McHale, and 
Crouter (1986) found a substantial decline in reported 
marital satisfaction during the first year of marriage. 
Glenn (1989) estimated that marital satisfaction 
indicated by the percentage of people who claim their 
marriages are “very happy" decreases steadily for at 
least the first 10 years and maybe for 25 years or longer 
(Glenn, 1990). Research by Guo and Huang (2005) 
found demographic variables such as age, gender, 
educational attainment, number of children, presence of 
male children, and health conditions as significant 
contributors of marital adjustment. Education and 
income have also a linkage to marital satisfaction and 
marital conflict, with greater levels of education and 
income predicting greater marital satisfaction and less 
conflict. Financial stress has a negative effect on 
marital satisfaction and a positive influence on 
relationship dissolution (Johnson and Booth, 1990). The 
presence of children has both negative and positive 
relation on marital satisfaction. In addition, studies have 
shown that there is a relationship between number of 
children, particularly preschool children, and marital 
satisfaction (Stevens, Kiger and Riley, 2001). Being an 
important element of marital life, sexual relationship 
and satisfaction derived from it has significant relation 
to have a warm and sustaining relationship between 
spouses. Husbands and wives' ratings of satisfaction 
with their sexual relationship have a significant relation 
to the overall satisfaction with their marital relationship 
(Young and Luquis, 1998). Singh, Thind, and Sushma 
(2006) examined the existing level of marital 
adjustment of employed and non-employed women 
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across different educational levels from Ludhiana city. 
It was observed that wives employed and educated up 
to Level I or Level II and their husbands were 
significantly more socially adjusting than wives non-
employed and educated up to Level III and their 
husbands respectively. Hashmi, Khurshid and Hassan 
(2007) showed that highly educated working and non-
working married women can perform well in their 
married life and they are free from depression as 
compared to educated working and non-working 
married women. On the contrary, Jamabo and Ordu 
(2012) found in their study that the educational 
attainment of women does not affect their marital 
adjustment.  

A study conducted by Jyoti and Prabha (2012) revealed 
that women from nuclear families found to have better 
marital adjustment compared to the women from joint 
families. Maciver and Dimpka (2012) found in their 
study that social, behavioral, domestic, sexual, religious 
and financial factors influence marital stability. Mantri 
and Krishnaswamy (1994) worked with one hundred 
and seventy randomized married working women under 
fifty years of age with minimum education of being 
graduates and married for a minimum of five years. 
Five variables which were examined for their relation to 
marital adjustment were, husbands wanting wife to 
work, adjustment with parents-in-law and mutual 
agreement between the respondent and her husband 
regarding each other's status in the family and how her 
income should be spent. Except for the first, all other 
variables found to be significant and positively 
correlated with marital adjustment of the respondents. 
When these significant variables were tested for their 
inter-correlations, they were found to be significantly 
and positively interrelated implying that these are 
powerful dynamics whose interaction in the family 
affect marital adjustment. Considering the theoretical 
aspects and previous research findings relevant to this 
area, the present study was an attempt to investigate the 
effects of certain socio-demographics (i.e. number of 
children, types of family, duration of marriage, 
education and income) on the marital adjustment of 
working women in Bangladesh.  

Objective of the study: The objective of the present 
study is to investigate the effects of socio-demographic 
factors (i.e. number of children, types of family, 
duration of marriage, education and income) on the 
marital adjustment of women working outside the home 
in Bangladesh. 

Hypotheses of the study: Following hypotheses were 
formulated for the present study. 

1. There would be a difference in marital adjustment 
with reference to number of children and family 
types of working women. 

2. Duration of marriage, educational qualifications 
and family household income would create 
variations in marital adjustment of working women. 

Rationale of the study 
Being a third world’s developing country the economic 
growth rate of Bangladesh in the last few years is 
uprising. Reason behind this may be that the women 
(who belong almost half of the total population) of this 
country have markedly changed their attitude towards 
female employment and now a days they have greater 
involvement in all sectors of the economy through paid 
employment outside the home environment. Working 
women have to face dual challenges, i.e. inside and 
outside the family but non-working women have to face 
single challenge i.e. inside the family. Culturally and 
traditionally, women are engaged in household labor 
and child rearing but the societal changes now 
motivating women to have employment in diverse 
fields. Thus, socio-demographic factors that influence 
marital satisfaction have a double effect in case of 
working women. As their role in household labor still 
have no marked changes and sharing of responsibility 
in the grounds of household matters is not actively 
practiced they are often stressed by the dual role in the 
office and home. Earlier studies found that marital 
satisfaction was related to higher occupational status, 
higher income, and higher educational level, similarities 
between spouses in age and religion, esteem for the 
spouse, sexual satisfaction and companionship 
(Steinmetz, Clavan and Stein, 1990). Considered on 
these perspectives, the present study aimed to 
investigate the effects of number of children, types of 
family, duration of marriage, working women’s 
educational qualifications and household monthly 
income on the marital adjustment of women working 
outside the home in Bangladesh. 

Materials and Methods 
The sample  
The sample of the present study comprised of 220 
working women aged between 36 to 45 years. They 
were selected purposively from different areas of 
Chittagong City, Bangladesh. The working women’s 
professions included primary school teachers, high 
school teachers, bankers and garment employees. Based 
on their work hours, the characteristics of the sample 
were equivalent. They have to work in their institutions 
around 8 hours in a day. Their educational 
qualifications ranged from H.S.C to post graduate 
levels. The following table describes the distribution of 
the sample according to different characteristics. 
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Table 1 Sample Distribution according to Socio-demographic Variables 

Variable Level/s n Variable Level/s n 
No. of Children 2 or below 2 114 Education Hr. Secondary 60 

Graduation 110 
Above 2 106 Post Graduation 50 

Marital Duration 01-09 Yrs. 120 Husbands’  
Education 

Hr. Secondary 20 
10-18 Yrs. 80 Graduation 76 
19-27 Yrs. 20 Post Graduation 124 

Monthly Household 
Income 

10000-20000  20 Family Type Single 110 
21000-30000 104 Joint 110 
Above 30000 96    

 

Measuring instruments  
In this study, the following instruments were used to 
collect data. 

a) Demographic and personal information sheet 
A demographic and personal information sheet was 
used to collect personal and demographic information 
of the respondents such as marital duration, number of 
children, educational qualifications of women, 
husband's education, monthly household income, 
family type etc. 

b) Bengali Version (Ilyas, 2001) of the Dyadic 
Adjustment Scale (DAS) 
The Bengali version (Ilyas, 2001) of Spanier’s (1976) 
Dyadic Adjustment Scale (DAS) was used to measure 
marital adjustment of working women. The original 
scale is a 32-item questionnaire, which measures four 
aspects of the relationship, dyadic satisfaction, dyadic 
cohesion, dyadic consensus and affection expression. 
Most of the items are Likert type, but there are only two 
items in yes-no format. The total score is generated by 
summing up the scores of individual items and it ranges 
from 0 to 151. Higher score reflects a higher level of 
marital adjustment. The original DAS have shown good 
reliability (Cronbach’s alpha=. 96). Construct validity 
data indicate that the DAS discriminates well between 
divorced and currently married samples, and highly the 
Locke-Wallace Marital Adjustment Test (Trief et.al. 
2001). In the original scale, there three items (item no 
23, 29 and 30) dropped from the Bengali version of the 
scale because it assumed that these items might offend 
the respondents and reduce their response rates (Ilyas, 
2001). Thus, the Bengali version of DAS (Ilyas, 2001) 
includes 29 items. Significant correlations (r=. 78, p<. 
0001) between scores of English and Bengali versions 
indicated the high reliability of this measure and 
indicated that the English and Bengali versions 
measured the same thing (Ilyas, 2001). This scale has 
content, criterion related and construct validity. It has 
high correlations with other well-established measures 
of marital adjustment. The total number of items falls 

into a Likert type instrument. The possible total score of 
an individual in this scale ranges from 0 to 120, where a 
high score indicates high marital adjustment and low 
score indicate low marital adjustment. 

Procedure 
Standard data collection procedure was followed to 
collect data from the respondents in this study. At the 
beginning, participants were briefed about the general 
purpose of the study and good rapport was established 
with them. The data of the respondents were collected 
from different educational institutions, banks and 
garments situated at the area of Chittagong City 
Corporation, Bangladesh. While collecting data from 
these institutions, the respondents were informed that 
the investigation was purely academic and their 
responses to the questionnaires would be kept 
confidential. Then the above instruments were 
administered individually to the members of the 
sample. Prior to responding the items, participants were 
requested to give a silent reading of the standard 
instructions on the questionnaire. Along with this, they 
also were given verbal instructions. The respondents 
were told to read the items of the scale attentively and 
to respond carefully. All necessary clarifications were 
made regarding the items. They were asked to give a 
tick (√) mark in the appropriate box. They were also 
requested not to omit any item in the questionnaire and 
told that there was no right or wrong answer and had no 
time limit for answering the items. Generally, each 
participant took 35 to 40 minutes to fill up the above 
questionnaires. 

Results 
Table 2 Differences in Marital Adjustment based on 
No. of Children and Family Type of Working Women 

Variable/s Level/s n M SD df t 

No. of 
children 

2 or <2 114 109.31 4.48 218 13.80* 

Above 2 106 91.58 12.91 

Family 
Type 

Single 110 93.10 14.16 218 10.81* 

Joint 110 108.43 4.55 

*p < .01 
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From Table-2 it was found that there existed a 
significant difference (t =13.80, df = 218, p < 0.01) in 
marital adjustment of working women based on the 
number of children and family types (t = 10.81, df = 
218, p < 0.01). That is, working women having 2 or less 
than 2 (M=109.31) children showed better marital 
adjustment compared to women having more than 2 
children (M=91.58). Again, working women from joint 
family structure (M=108.43) showed better marital 
adjustment as compared to women of single-family 
structure (M=93.10). The findings are graphically 
plotted in Figure 1. 

 

 

Fig 1 Marital Adjustment of Working Women according to Number 
of Children and Family Type 

 

Table 3 Differences in Marital Adjustment of Working Women based on Marital Duration, Women’s Education, and 
Monthly Household Income  

Variable Level/s n M SD df F 

Marital Duration 1-9 years 120 108.19 5.40 2/217 161.27* 

10-18 years 80 96.20 11.39 

19-27 years 20 74.45 7.84 

Women’s Education Hr. Secondary 60 84.00 12.17 2/217 247.47* 

Graduation 110 104.35 4.50 

Post Graduation 50 112.98 2.59 

Monthly Household 
Income 

10000-20000 20 70.20 4.35 2/217 417.54* 

21000-30000 104 97.43  7.72 

Above 30000 96 110.74 3.46  

*p < .01 

 
Table 4 Post Hoc tests (LSD) for Marital Duration, Women’s Education, and Monthly Household Income on the 
Marital Adjustment Scores of Working Women  
 

Variables (I) Marital Duration (J) Marital Duration Mean Difference (I-J) Std. Error Sig. 

Marital Duration 1-9 years 10-18 Years 11.99* 1.196 .000 

19-27 Years 33.74* 2.001 .000 

10-18 Years 1-9 years -11.99* 1.196 .000 

19-27 Years 21.75* 2.071 .000 

19-27 Years 1-9 years -33.74* 2.001 .000 

10-18 Years -21.75* 2.071 .000 

Educational 
Qualification 

(I) Educational Qualifications (J) Educational Qualifications Mean Difference (I-J) Std. Error Sig. 

Higher Secondary Graduation -20.35* 1.157 .000 

Post Graduation -28.98* 1.381 .000 

Graduation Higher Secondary 20.35* 1.157 .000 

Post Graduation -8.63* 1.230 .000 

Post Graduation Higher Secondary 28.98* 1.381 .000 

Graduation 8.63* 1.230 .000 

 

 

Monthly 
Household 
Income 

(I) Monthly Household Income (J) Monthly Household Income Mean Difference (I-J) Std. Error Sig. 

10000-20000 21000-30000 -27.23* 1.448 .000 

above 30000 -40.54* 1.458 .000 

21000-30000 10000-20000 27.23* 1.448 .000 

above 30000 -13.31* .840 .000 

Above 30000 10000-20000 40.54* 1.458 .000 

21000-30000 13.31* .840 .000 

*p < .01 
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Findings of the study presented in Table-3 showed 
significant variations in marital adjustment of working 
women in terms of marital duration (F = 161.27, df = 
2/217, p < 0.01), working women’s educational 
qualifications (F = 247.47, df = 2/217, p < 0.01) and 
monthly household income (F = 417.54, df = 2/217, p < 
0.01). In Table-4, significant mean differences at .01 
level of significance through post-hoc tests (LSD) 
reveal that working women possessing the marriage 
length of 1-9 years showed better marital adjustment 
(M= 108.19) followed by the women possessing the 
marriage length of 10-18 years (M= 96.20)  and women 
possessing the marriage length of 19-27 years (M= 
74.45). Significant mean differences at .01 level of 
significance through post-hoc tests (LSD) showed that 
working women who were the postgraduates showed 
better marital adjustment (M= 112.98)   followed by the 
graduates (M= 104.35) and H.S.C pass (M= 84.00) 
working women. Again, significant mean differences at 
.01 level of significance through post-hoc tests (LSD) 
showed that working women having the household 
monthly income of above 30000tk. showed better 
marital adjustment (M= 110.74)  followed by the 
women whose household monthly income ranged from 
21000-30000tk. (M= 97.43) and women whose 
household monthly income ranged from 10000-
20000tk. (M= 70.20) (Table-3 and Table-4). 

The results are graphically plotted in Figure-2. 

 
Fig 2 Marital Adjustment of Working Women according to Marital 
Duration, Women’s Educational Qualifications and Monthly 
Household Income  

Discussion 
The present study attempted to investigate the effects of 
certain socio-demographic factors like number of 
children, types of family, duration of marriage, 
education and income on the marital adjustment of 
women working outside the home in Bangladesh. The 
study was conducted on 220 working women selected 
purposively from Chittagong city Bangladesh. 

Reviewing the relevant literatures in detail, it was 
hypothesized: 1) there would be a difference in marital 
adjustment with reference to number of children and 
family types of working women and 2) duration of 
marriage, educational qualifications and family 
household income will create variations in marital 
adjustment of working women. Following standard 
procedures the instruments used in this study were 
administered to measure the marital adjustment of 
working women with reference to certain socio-
demographics. Obtained data were analyzed using 
descriptive statistics, t-test and F-test. Important 
features of the findings are discussed below in a 
coherent manner.  

From the findings of the present study, it was revealed 
that working women having 2 or less than 2 children 
showed better marital adjustment compared to women 
having more than 2 children (Table 2). Studies 
consistent with this finding have shown that there is a 
relationship between number of children, particularly 
preschool children, and marital satisfaction (Stevens, 
Kiger & Riley, 2001). Other previous studies (Graham, 
et al., 2000; Guo & Huang, 2005; Parron, 1982) are also 
in accordance with the present finding. While 
considering the family types of working women, it was 
found that working women from joint family structure 
reported better marital adjustment as compared to 
women of single-family structure (Table 2). This 
finding is somewhat opposite to the previous study of 
Jyoti & Prabha (2012) revealing that women from 
nuclear families were found to have better marital 
adjustment than women from joint families reveal. The 
results revealed in Table 2 provided confirmation to the 
first hypothesis of the present study. 

Findings of the study also revealed that working women 
having lower length of marriage showed better marital 
adjustment compared to women having higher length of 
marriage and working women having higher 
educational qualifications showed better marital 
adjustment compared to women having lower 
educational qualifications. It was also found from the 
findings of the study women of higher household 
monthly income showed better marital adjustment 
compared to women of lower household monthly 
income (Table 3). These findings provided 
confirmation to the second hypothesis of the present 
study. These results are consistent with several previous 
studies. For example, Zainah, et. al. (2012) found 
significant differences in marital satisfaction based on 
the length of marriage. Most newly married couples 
report very high satisfaction and any change from that 
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point would probably be in a downward direction 
(Broderick, 1988). Johnson & Booth (1990) in their 
study revealed that education and income have a 
linkage to marital satisfaction and marital conflict, with 
greater levels of education and income predicting 
greater marital satisfaction and less conflict. Financial 
stress has a negative effect on marital satisfaction and a 
positive influence on relationship dissolution. Maciver 
& Dimpka (2012) also found in their study that 
financial factor influences marital stability. Hashmi, et 
al. (2006) showed that highly educated working and 
non-working married women can perform well in their 
married life and they are free from depression as 
compared to educated working and non-working 
married women. 

Conclusions and recommendations 
Bangladeshi people have markedly changed their 
attitude towards female employment and more women 
are now involved in all sectors of economy. From past 
to present, there are several diversities in the study of 
marital adjustment over the world showing a significant 
contribution in psychology as well as in social 
psychology independently. Regarding this, the present 
study has concentrated on the marital adjustment of 
working women with reference to certain socio-
demographic factors. The study revealed significant 
differences in marital adjustment with reference to 
number of children, family types, marital duration, 
education and income of working women. The findings 
of the study are expected to extend the role theory 
relating women’s marital adjustment. The study 
comprised of some drawbacks (i.e. few socio-
demographic factors, limited participants etc.). The 
significant findings of the study could not be 
emphatically generalized without substantial empirical 
researches in this area with reference to other relevant 
variables. It can be argued that the problem of 
researching marital adjustment of working women is 
too vast to be dealt with in such a relatively short 
research. However, it throws light into the area which 
needs further studies and exploration. Despite these 
limitations, it may be asserted that this area of interest 
is a promising one from global aspects and it is valuable 
to understand the situation in Bangladesh.  
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Abstract: The purpose of the present study was to adapt the Perceived Stress Scale of Sheldon Cohen and Williamson Gail M (1988), for its use 
with Bangla speaking people, specially in Bangladesh. For this purpose the original version of the stress scale was translated into Bangla. Then, 
to examine its validity, confirmatory factor analysis was carried out on its items and its reliability was calculated. Reliability of the Bangla 
version of the scale was tested by applying parallel form and test-retest methods. The reliability coefficient in both techniques were found to be 
0.85 & 0.83. The obtained high parallel form and test-retest reliability coefficients proved that Bangla version of the perceived stress scale was 
definitely a dependable tool for identifying stress of the individuals of Bangla language and culture. 

Key Words: Perceived Stress Scale, Reliability, Validity: Bangla Adaptation 

mvivsk: †kjWb †Kv‡nb Ges DBwjqvgmb †MBj Gg (1988), Gi AvZ¥Dcjw×g~jK gvbwmK Pvc † ‹̄jwU evsjv fvlv-fvlx‡`i we‡kl K‡i evsjv‡`‡ki gvby‡li e¨envi 
Dc‡hvMx Kivi D‡Ï‡k¨ GB M‡elYvwU cwiPvjbv Kiv n‡q‡Q| GB D‡Ï‡k¨ g~j gvbwmK Pvc †¯‹jwU evsjvq Abyev` Kiv n‡q‡Q| Zvici Gi h_v_©Zv wbY©‡qi Rb¨ 

confirmatory factor analysis Ges wbf©i‡hvM¨Zv wbY©q Kiv n‡qwQj| mgvšÍivj Ges Afx¶Y-cybifx¶Y c×wZ cÖ‡qv‡Mi gva¨‡g GB † ‹̄‡ji evsjv ms¯‹i‡Yi 
wbf©i‡hvM¨Zv wbY©q Kiv n‡qwQj| Dfq c×wZi †¶‡Î wbf©i‡hvM¨Zvi mn-m¤ú‡K©i gvb cvIqv hvq 0.85 Ges 0.83| cÖvß mn-m¤úK© gvb we‡ePbvq `vex Kiv hvq †h, 
AvZ¥-Dcjw×g~jK gvbwmK Pvc † ‹̄‡ji evsjv ms¯‹iYwU evsjv fvlv-fvlx I ms¯‹…wZi e¨w³‡`i gvbwmK Pvc mbv³ Ki‡Yi GKwU wbf©i‡hvM¨ I Dc‡hvMx †¯‹j|  

Introduction 
A common mental health disorder is stress. Stress is a 
key concept in health research. It is an overwhelming 
crisis. People always try to come out of this crisis 
employing various coping strategies. The impact of 
stressors varies from person to person. Selye (1974) 
viewed stress as the common denominator of all 
adaptive reactions in the body and complete freedom 
from stress as death. In his first publication on stress in 
Nature in 1936, Selye defined stress as “the nonspecific 
response of the body to any demand made on it” (p.32). 
He again defined stress as “a state manifested by a 
specific syndrome which consists of all the 
nonspecifically induced changes within the biological 
system” (Selye 1976b). From stress theory, Roy (1984) 
selected the concepts of stressor, stress and adaptation 
for her model. She defines stress as “a constantly 
changing point, made up of focal, contextual, and 
residual stimuli, which represent the person’s own 
standard of the range of stimuli to which one can 
respond with ordinary adaptive responses”. A review of 
psychological literature reveals a lack of reliable tools 
in Bangladesh for identifying personal stress. Although 
a number of stress scales are available from different 
languages and culture such as Arabic, Swedish, 
Spanish, Chinese, Japanese and Turkish (Chaaya et al. 
2010, Eskin et al. 1996, Remor 2006, Leung et al. 2010, 
Mimura et al. 2004,  Orucu et al. 2008), yet they are 
unlikely there is no suitable original or adapted stress 
scale  in Bangla language and culture. Hence the 
authors intend to translate and adapt widely-used 
Perceived Stress Scale (Cohen et al. 1988) to make it 
suitable for identifying personal stresses of the people 
of Bangladesh.  

Description of the Peerceived Stress Scale 
The Peerceived Stress Scale (PSS) is the most widely 

used psychological instrument for measuring the 

perception of stress.It is a measure of the degree to 

which situations in one’s life are appraised as stressful 

(Cohen et al. 1983). Items were designed to tap how 

unpredictable, uncontrollable, and overloaded 

respondents find their lives. The scale also includes a 

number of direct queries about current levels of 

experienced stress. 

The original scale contained 14 items. Then Sheldon 

Cohen and Williamson Gail M developed a revised 

version of PSS in the year of 1988. The revised PSS 

sacle is a 10-item self report questionnaire. The PSS 

was designed for use in community samples with at 

least a junior high school education. The items are easy 

to understand, and the response alternatives are simples 

to grasp. Moreover, the questions are of a general 

nature and hence are relatively free of content specific 

to any subpopulation group. The questions in the PSS 

ask about feelings and thoughts during the last months. 

In each case, respondents are asked how often they felt 

in a certain way.  

PSS scores obtained by reversing responses (e. g., 0=4, 

1=3, 2=2, 3=1 & 4=0) to the four positively stated items 

(items 4,5,7, & 8) and then summing across all items of 

scale. Scores range from 0 to 40, with higher scores 

indicating higher level of stress. This instrument 

demonstrates the internal reliability (alpha 

coefficient=.78) Cohen et al. (1988). 
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Method 
Procedure and Sample 
For adaptation of the Bangla version of the Perceived 
Stress Scale, the items were translated into Bangla and 
were judged independently by four judges. Three of the 
judges were Professors of the Department of 
Psychology, and the other one was Professor of the 
Department of English, University of Rajshahi. Each 
item of the Bangla version was selected on the basis of 
agreement of all four judges. Then, the reliability of the 
Bangla version of the stress scale was determined by 
employing both the parallel form and test-retest 
reliability techniques. Correlation coefficient of both 
types of reliability were computed through SPSS. 

The parallel form reliability (i.e., correlation between 
the Bangla and the English version) was determined by 
using 70 sujects aged 20 to 30 years. All the subjects 
were students of 4th year Honours & M.S. final year 
from the Department of Psychology, University of 
Rajshahi, but care was taken to select those who were 
proficient in both English and Bangla languages. 
English and Bangla versions of the perceived stress 
scale were then administered on the subjects in two 
sessions and counter-balancing method was used for 
presenting the two forms of the perceived stress scale. 
In the first session, one half of the subjects were 
presented with the English form and the other half were 
presented with the Bangla form. In the second session, 
after ten days of the first session, the two forms of the 
perceived stress scale were presented in a reverse 
condition following the standard procedure. The test-
retest reliability of the Bangla version of the perceived 
stress scale was computed by administering the stress 
scale on the same respondents. The same form of 
Bangla version was administered again on the same 
group of subjects after a time interval of fifteen days. 

To examine its validity, confirmatory factor analysis 
was carried out and Cronbach’s Alpha coefficient, 
Spearman-Brown split-half coefficient and Guttman 
split-half coefficient were calculated to determine the 
extent of the tool’s reliability. 

Results 
Diagram 1 display factorial structure of the stress scale 
in the present study. As observed in diagram 1, all items 
have suitable factorial load in running the confirmatory 
factor analysis of the stress scale and all coefficients are 
higher than 0.40 except one item. In other words, the 

items significantly affected their own related factor 
(P<0.001). 
Moreover, in this study, Cronbach’s Alpha coefficient, 

Spearman-Brown split-half coefficient and Guttman 

split-half coefficient were calculated to determine the 

reliability value of the scales; the respective results are 

shown in table 1. This table displays the questionnaire’s 

reliability using three methods of Cronbach’s Alpha 

coefficient, Spearman-Brown split-half coefficient and 

Guttman split-half coefficient. Contents of table 1 

shows that stress questionnaire have acceptable 

reliability coefficients. 

Table 1 Reliability Coefficients of Stress Scale in 

Present Study 

Scale Cronbach’s 
Alpha 

Spearman-Brown 
Split -half 

Guttman Split-
half 

Sress 
Scale 

.55 .71 .71 

In order to examine the reliability of the Bangla version 

of Perceived Stress Scale parallel form and test-retest 

reliability were tested. In both cases, reliability 

coefficient for the scale were done using SPSS-20. 

Table 2 shows the parallel form and Table 3 shows the 

test-retest reliability. Figures in the tables indicate that 

both the correlation coefficients (r) were significant at 

0.001 level and the ‘r’ values for the parallel form 0.85 

and 0.83 in case of Test-retest reliability. 

Table 2 Parallel form reliability coefficient and level of 
significance (N=70, df=68)  

Scale Pearson 
Correlation/ ‘r’ 
Values 

Significant 
Level 

Perceived Stress Scale Bangla 0.85 0.01 

Perceived Stress Scale English 

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

Table 3 Test-retest reliability coefficient and level of 
significance (N=70, df=68) of Bangla version Perceived 
Stress Scale. 

Administeration Pearson Correlation/ 
‘r’ Values 

Significant 
Level 

Perceived Stress Scale 
Bangla 1st test 

0.83 0.01 

Perceived Stress Scale 
Bangla 2nd test 

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

 Item 1 
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Diagram 1 Factorial structure of Stress Scale  

Discussion and Conclusion 
The main purpose of the present study was to adapt and 

find out the reliability of the Bangla version of the 

Perceived Stress Scale to make it suitable for 

administration on Bangla speaking people, specially in 

Bangladesh. For this purpose, the stress scale was 

translated into Bangla and then examined by four 

judges. Each item of the Bangla version was selected on 

the basis of agreement of all four judges. After this the 

final form was prepared, then parallel form and test-

retest reliabilites of the Bangla version were tested. The 

parallel form reliability coefficient for the scale was 

0.85. On the other hand, the test-retest reliability 

coefficient for the scale was 0.83. Both the parallel and 

test-retest reliability coefficients were highly 

significant. Results demonstrated that all items of the 

present study also had suitable factorial load on their 

related factor and the reliability of the scale have been 

satisfactory. Cronbach’s Alpha, Spearman-Brown Split-

half, Guttman Split-half reliability coefficients were 

also high and all these coefficients are very consistent 

with the reliabilty cofficient of the study of Eleni et al. 

(2011). 

Thus, the high reliability of the Bangla version of the 
perceived stress scale shows that the adapted Bangla 

version of the Perceived Stress Scale, is definitely a 
dependable tool for identifying the personal problems 
of Bangla speaking people, specially in Bangladesh. 

Note: Publisher (Mind Garden, Inc., 
www.mindgarden.com) of the scale (Perceived Stress 
Scale of Sheldon Cohen and Williamson Gail M. 1988) 
has been given open concent to use it freely for research 
in all society and culture. 
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Abstract: Media can play a vital role for sustainable agricultural development in Bangladesh. This study was undertaken to find out the extent of 
effectiveness of TV programmes for sustainable agricultural development. Also to explore the relationship between the extent of effectiveness of 
TV programmes for sustainable agricultural development and the selected characteristics of the TV viewer farmers. The study area was carried 
out in the Kurigram district of Bangladesh and six villages under the Upazilla, namely Kurigram Sadar and Ulipur from this district were 
selected. One hundred eighty seven TV owned farmers were randomly selected sample for data collection. A pre-tested questionnaire was used to 
collect the data from the respondents during January to June 2011. Four psychological aspects of the respondents namely cognitive effectiveness, 
emotional effectiveness, attitudinal effectiveness and behavioral effectiveness were considered to measuring the effectiveness of TV programme 
for sustainable development. Data indicated that medium effectiveness was found highest proportion in every aspect and in case of overall 
effectiveness, the 68.45 percent of the respondents had medium effectiveness, while 13.90 percent had low effectiveness and only 17.65 percent 
had high effectiveness. Pearson correlation test depicted that out of 15 variables, 10 had significant relationship with the effectiveness of TV 
programmes for sustainable agricultural development. Out of 10 significant independent variables only age had negative relationship. TV viewer 
farmers, who had young, high educated, received more training and mass media exposure, high knowledge in relation to sustainable agriculture, 
high income and innovative, more cosmopolite and positive attitude towards agriculture & TV were found to better effectiveness of TV 
programmes for sustainable agricultural development.   

Keyword: effectiveness, TV, programmes, sustainable, agriculture, development 

mvivsk : evsjv‡`‡k †UKmB K…wli Dbœq‡b wgwWqv ¸i“Z¡c~Y© f‚wgKv cvjb Ki‡Q| †UKmB K…wli Dbœq‡b †Uwjwfk‡bi cÖfv‡ei gvÎv †ei Kivi Rb¨ GB Aa¨qb †bIqv 
n‡qwQj| †UKmB K…wli Dbœq‡b †Uwjwfk‡bi cÖfve Ges †Uwjwfkb †`Lv K…lK‡`i ‰ewk‡ó¨i g‡a¨ m¤úK© †ei KivI GKwU D‡Ïk¨ wQj| GB M‡elYv evsjv‡`‡ki 
KywoMÖvg †Rjvq Kiv n‡qwQj Ges GB †Rjvi KzwoMÖvg m`i I Dwjcyi Dc‡Rjvi 6wU MÖvg wbe©vwPZ Kiv n‡qwQj| GKkZ mßvwk Rb †Uwjwfkb †`Lv K…lK bgybv 
wnmv‡e DcvË msMÖ‡ni Rb¨ ˆ`evwqZfv‡e wbe©vwPZ Kiv n‡qwQj| Rvbyqvix †_‡K Ryb, 2016 ch©šÍ c~e©-cixw¶Z cÖkœcÎ e¨envi K‡i DcvË msMÖn Kiv n‡qwQj| 
Z_¨`vZvi gvbwmK w`K †hgb KMwbwUf cÖfve, Av‡eMgq cÖfve, g‡bvfv‡ei cÖfve Ges AvPiYMZ cÖfve we‡ePbv Kiv n‡qwQj †Uwjwfk‡bi Kvh©KvixZvi cÖfve 
cwigv‡ci Rb¨| wewfbœ gvbwmK w`K Gi g‡a¨ ga¨g gvÎvi Kvh©KvixZvi cÖfv‡ei msL¨v †ekx cwijw¶Z n‡qwQj| †gv‡Ui Dci 68.45% Z_¨`vZv wQj ga¨g 
Kvh©KvixZvi †hLv‡b 13.90% wQj wb¤œ Kvh©KvixZvi Ges 17.65% wQj †ekx Kvh©KvixZvi| †cqvimb †Kvwi‡jk‡bi gva¨‡g †`Lv hvq 15 Pj‡Ki g‡a¨ 10wUi †UKmB 
K…wli Dbœq‡b †Uwjwfk‡bi cÖfv‡ei mv‡_ Zvrch©gq m¤úK© i‡q‡Q hvi g‡a¨ GKwU FYvZ¡K Zvrch©gq| †Uwjwfkb †`Lv K…lK hviv hyeK, wkw¶Z, cÖwk¶bcÖvß, 
MY‡hvMv‡hvMgyLx, †UKmB K„wl Dbœq‡b D”P Ávb m¤úbœ, D”P Av‡qi AwaKvix, B‡bv‡fwUe, Km‡gvcwj‡Ub Ges K…wl I †Uwjwfk‡bi cÖwZ fvjg‡bvfve Zv‡`i †¶‡Î 
†UKmB K…wli Dbœq‡b †Uwjwfkb Kg©m~Pxi Kvh©KvixZvi cÖfve †ekx †`Lv hvq|  
 

 

Introduction 
Television was treated as a powerful mass media which 
also considered as a good effective social change 
maker. It can be used effectively for transfer of 
agricultural technologies to the farming communities 
(Muhammad et al., 2004). Television has an important 
role to establish any new idea among the illiterate 
people. Because television is such a medium for which 
education is not compulsorily necessary. It is easy for 
the uneducated people to access the information 
because of its simultaneous audio-visual capacity. 
Moeller (1996) speculateed that television is a very 
accessible medium, it has the potential to reach learners 
that have not been able to participate in traditional adult 
literacy programmes. Television is accessible both in 
terms of its technology and in terms of its content. 
Decreasing the gap between information need and 
information available is necessary to enhance the 

effectiveness of any media. Traditionally the messages 
distributed by electronic media, especially agriculture 
related, are entirely target oriented. However, although 
the target people can be reached by media there can 
have some other biological and social conditions which 
may affect the ultimate goal. Besides, the information 
disseminated thorough television may be wrong or 
misinterpreted. So, only the mutual coexistence is not 
enough to make any television programme effective. 
So, there is a vehement necessity to identify the factors 
which influence the effectiveness of electronic media 
for sustainable agricultural development. 

Television is a medium by which can inform mass 
people about any issue within a short span of time. It is 
possible to inform the farmers of our country about the 
latest agricultural invention by using television. 
According to Pandey and Tewary (2004), “Mass media 
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consisting of newspapers, magazines, traditional media, 
radio, TV and information technology are powerful 
opinion makers as they cover more people in less time 
and cost”. Among the other mass media television is 
more important. Because people kept in their mind 84% 
of any information by viewing (Haider, 2001). Once 
upon a time, people would just think about the more 
production in agriculture. They did not think about the 
long time fertility and productivity of the land because 
of the great danger of food insecurity of Bangladesh at 
near past. But, at present, the country is in such a 
situation that very soon she will be able to avail the 
food self-sufficiency. On the other hand, only the 
higher production of food cannot ensure the long time 
food security while it is damaging the environment. So, 
those days are not in distance, when people should 
think about the sustainable food security in place of 
somehow livelihood. But, only agricultural information 
cannot fulfill this target. Rather, there need to have the 
sustainable agricultural information by which 
agriculture can be developed in a sustainable way. So, it 
is possible to teach the farmer about the process of 
farming high yielding variety with an environment 
friendly way by television easily. It is hopeful that 
government own television as well as privately own TV 
channels are broadcasting some agriculture-based 
programmes from long time ago. Already there are 
some positive improvements occurred in this sector. So, 
television can play an important role. It will inform the 
people firstly, and then educate them by the 
information, after educating the common people media 
persuade them to make a decision about the issue and 
finally media lead them to have an action. At first 
individual learns of the existence of the new item 
(awareness stage) then if he feels interested seek more 
information about it (interest stage). In third stage he 
mentally applies the new item to his or her present and 
expected future situation and decides whether to try it 
(evaluation stage) next he applies the new idea on small 
scale (trial stage) and finally he uses the new item or 
idea continuously on a full scale (adoption stage) 
(DeFleur and Dennis, 1991).  Keeping all these in view, 
this study was undertaken with several objectives: 1) to 
find out effectiveness of TV programmes for 
sustainable agricultural development and 2) to explore 
the relationship between the extent of effectiveness of 
TV programmes for sustainable agricultural 
development and the selected characteristics of farmers. 

Methodology 
The study was carried out in the district of Kurigram 
District in Bangladesh. Two Upazilla (administrative 
unit), namely, Kurigram Sadar and Ulipur from this 

district were selected for data collection. Finally, three 
villages from each Upazilla were selected randomly as 
a locale of the study. Total numbers of farm family 
heads having TV set or TV media exposure of these six 
villages was 1249 which constituted the population of 
the study, 187 farm family head as TV exposure were 
selected randomly as the representative covering 15% 
of active population. Data were collected during the 
month of January to June 2011. Necessary secondary 
data were also collected from different sources in 
addition to primary data. Descriptive statistical 
measures such as number, percentage distribution, 
range, mean, standard deviation and coefficient 
variation were used in describing the selected variables. 
To examine the relationship between predict and 
response variables, Pearson’s product moment 
correlation coefficient (r) was done.  

Measurement of independent variables 
The predict variables such as age, education, family 
size and farm size were measured by using measuring 
units of year, year of schooling, number of family 
members and hectare. The annual income was 
measured on the basis total earning annually by all the 
members of the family and expressed in Taka. 
Knowledge about sustainable agriculture of a 
respondent was measured by asking 25 questions 
covering the different aspects of sustainability. The 
knowledge about sustainable agriculture scores could 
range from 0 to 50. The training experience was 
indicated by the number of days of training that a 
farmer had received during period of last year under 
different agricultural training programs. A score 1 (one) 
was assigned for each training received each day. For 
measuring the supervision of crop production, 15 
statements were asked to indicate their opinion against 
four type of responses, such as ‘regularly’, 
‘occasionally’, ‘randomly’ and ‘not at all’ with the 
weights of 3, 2, 1 and 0, respectively. Innovativeness 
was measured on the basis of time required like within 
for adoption or non-adoption of the selected 10 
improved agricultural technologies. If a respondent 
adopt new technology within one year after hearing, 
he/she receive 5 point. A 4-point Likert of scale was 
prepared in this study for measuring psychological 
variables like attitude towards sustainable agriculture, 
attitude towards television, aspiration, and risk 
orientation. The other variables like cosmopoliteness 
and mass media exposure were measured by as usual 
methods which exist in social arena. 

Measurement of dependent variables 
For measuring the effectiveness of TV programme for 
sustainable agricultural development, researcher 
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selected four psychological aspects of respondents. 
These were (1) cognitive effectiveness, (2) emotional 
effectiveness, (3) attitudinal effectiveness and (4) 
behavioral effectiveness. Firstly 40 statements in 
relation of each aspect were collected from different 
articles, journal, review of literatures, different experts, 
university teachers, agriculture officer, sub assistant 
agriculture officer  and farmers and edited according to 
Thrustone and Chave (1929), and Edward and 
Kilpatrick (1948). Finally, 25 statements were selected 
in relation to each aspect through judge rating, validity, 
reliability test. Each statement of cognitive, emotional, 
attitudinal and behavioral effectiveness of television 
programme for sustainable agricultural development 
was measured by using a 3 point Liker type scale such 
as strongly effective, effective, ineffective and strongly 
ineffective with corresponding weight of 3, 2, 1 and 0 
respectively. The overall effectiveness of television 
programme for sustainable agricultural development 
was determined by summing up the four components of 
effectiveness scale which range from 4x (0-75) = 0 to 
300. Hence, the overall effectiveness scores are given 
bellow: 

Table 1 Overall effectiveness score 

Aspect of effectiveness Range of score 
Cognitive effectiveness scores 
Emotional effectiveness scores 
Attitudinal effectiveness scores 
Behavioral effectiveness scores 

0 – 75 
0 – 75 
0 – 75 
0 – 75 

Overall effectiveness scores 0 – 300 

Results and discussion 

Effectiveness of television programme for 
sustainable agricultural development 
Effectiveness of television programme for sustainable 
agricultural development was measured by measuring 
the four psychological stages of the respondents. 
Farmers need agricultural information predominately 
regarding sustainable agriculture. Data regarding 
effectiveness of television programme for sustainable 
agricultural development were analyzed in the light of 
four psychological aspects of farmers, namely, 
cognitive effectiveness, emotional effectiveness, 
attitudinal effectiveness and behavioral effectiveness. 
Cognition is an area for the processing of information, 
applying knowledge and changing preferences. 
Learning a fact from the mass media is the most 
straightforward type of cognitive effect. Less obvious 
and considerably more complicated are the ways that 
mass media stimulate different cognitive processes. 
Building awareness among farmers is the main and first 
way of making media effective. In this study, score of 

cognitive effectiveness of the farmers computed within 
the range 0 to 75 while respondents got the scores from 
31 to 73 with the mean value of 53.74, standard 
deviation 9.14 and variance 83.56. According to the 
observed scores, farmers were classified into three 
categories. The distribution of farmers according to 
their cognitive effectiveness scores has been shown in 
Table 2. 

Table 2 Distribution of the farmers according to their 
scores in relation to different aspect of effectiveness 

Aspect Categories Farmers Mean 
   ± 
 SD 

Number Percent 

Cognitive Low effectiveness  
(up to 45) 
Medium effectiveness 
(46-60) 
High effectiveness (>60) 

35 
110 
42 

18.72 
58.82 
22.46 

53.74 
   ± 
9.14 

Emotional Low effectiveness  
(up to 45) 
Medium effectiveness 
(46-60) 
High effectiveness (>60) 

52 
101 
34 

27.81 
54.01 
18.18 

51.64 
   ± 
9.52 

Attitudinal Low effectiveness  
(up to 45) 
Medium effectiveness 
(46-60) 
High effectiveness (>60) 

46 
108 
33 

24.60 
57.75 
17.65 

52.22 
   ± 
9.29 

Behavioral  Low effectiveness  
(up to 45) 
Medium effectiveness 
(46-57) 
High effectiveness (>57) 

40 
131 
16 

21.39 
70.05 
8.56 

50.12 
   ± 
6.37 

The highest proportion (58.82 percent) of farmers had 
medium effectiveness compared to 22.46 percent 
having high effectiveness and 18.72 percent had low 
cognitive effectiveness. Emotional reactions are often 
accompanied by some physiological change. Some 
effects like crying during a sad scene we are readily 
aware of, but others like an increase in blood pressure 
may not be accessible at a conscious level. The scoring 
range from 0 to 75 while respondents got the scores 
from 30 to 74 with the mean value 51.64, standard 
deviation 9.52 and variance 90.65. The highest 
proportion (54.01 percent) of farmers had medium 
effectiveness compared to 27.81 percent having low 
effectiveness and 18.18 percent had high emotional 
effectiveness. Attitudes predict behavior, but they are 
also important in their own right (Huston et al., 1998). 
Only attitude cannot forward the respondents towards 
the destination. The attitudinal effectiveness were being 
judged within the scoring range from 0 to 75 while 
respondents got the scores from 32 to 75 with the mean 
value of 52.22, standard deviation 9.29 and variance 
86.24. Findings showed in Table 2 indicates that the 
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highest proportion (57.75 percent) of the respondents 
had medium effectiveness, while 24.60 percent had low 
effectiveness and only 17.65 percent had high 
effectiveness. More than four-fifths (82.35 percent) of 
the farmers had medium and low attitudinal 
effectiveness. By the agricultural television 
programmes farmers were influenced moderately in 
attitudinal effectiveness. Behavioral effectiveness is the 
final stage of effectiveness. Normally farmers can be 
informed too many new idea regarding sustainable 
agriculture through television. The computed 
behavioral effectiveness scores of the farmers ranged 
from 30 to 65 against the possible range 0 to 75. The 
mean, standard deviation and variance were 50.12, 6.37 
and 40.55 respectively. Table 2 indicates that 70.05 
percent farmers had shown their nod towards medium 
effectiveness while 21.39 percent shown low 
effectiveness and only 8.56 percent shown high 
effectiveness. Data also revealed that majority (91.44 
percent) of the respondents had low or medium 
effectiveness. 

Overall effectiveness of TV programme 
Effectiveness in total is the aggregate of the four scales 
namely cognitive, emotional, attitudinal and behavioral. 
The four scales can separately measure the level of 
effectiveness. But if it computed in a single table it can 
depict the partial picture of the exact scenarios. Because 
although there were a limited behavioral effect shown 
in the separate discussion but in totality the degree of 
effectiveness can be more positive because of the high 
cognitive, emotional and attitudinal effectiveness. 
Albeit is important because of the lack of effectiveness 
measuring any other tool. The computed total 
effectiveness scores of the farmers ranged from 130 to 
281 against the possible range 0 to 300. The mean, 
standard deviation and variance were 207.72, 29.46 and 
865.76 respectively. Based on the effectiveness of 
agricultural television programmes scores, farmers were 
classified into three categories viz. low effectiveness 
(up to 180), medium effectiveness (181-230) and high 
effectiveness (above 230). The distribution of farmers 
based on their total effectiveness scores has been shown 
in Table 3. 

Table 3 Distribution of the farmers according to their 
overall effectiveness 

Categories (scores) Farmers Mean 

± 

SD 
Number Percent 

Low effectiveness (up to 180) 

Medium effectiveness (181-230) 

High effectiveness (>230) 

26 

128 

33 

13.90 

68.45 

17.65 

207.72 

± 

29.46 

Total 187 100 Max- 281, 

Min- 130 

Range- 151 

Findings showed in Table 3 indicates that the highest 
proportion (68.45 percent) of the respondents had 
medium effectiveness, while 13.90 percent had low 
effectiveness and only 17.65 percent had high 
effectiveness. More than four-fifths (82.35 percent) of 
the farmers had medium and low effectiveness. By the 
agricultural television programmes farmers were 
influenced moderately.  

Characteristics of the farmers 
The distribution of farmers based on their 
characteristics has been shown in Table 4. The result 
indicated that maximum farmers (58.29 percent) were 
middle aged category in this study area. More than half 
of the respondents (54.01 percent) had secondary 
education compared to 24.06 percent having primary 
education and 0.53 percent could sign only. On the 
other hand, illiterate and above secondary level of 
educated farmers were same at the number, they were 
10.70 percent. Highest proportions (62.03 percent) of 
the family were medium in size while 33.16 percent 
family was small and only 4.81 percent family were 
large in size. About one-thirds (28.34 percent) of the 
farmers did not have any training experience while 9.09 
percent had low and 13.90 percent had high training 
experience. More than half (57.22 percent) farmers had 
low mass media exposure while 35.83 percent had 
medium and only 6.95 percent farmers had high mass 
media exposure.  

Highest proportion (43.85) of the farmers had the 
experience of medium crop supervision whereas 39.57 
percent respondents answered high level of supervision 
of crop production and 16.58 percent had low 
experience of supervision of crop production. Majority 
(49.20 percent) proportion of the farmers had medium 
sustainable agricultural knowledge while 28.34 percent 
had low sustainable agricultural knowledge and only 
22.46 percent had high sustainable agricultural 
knowledge. More than two-thirds of the total 
respondents were possessed small farm while 31.55 
percent had medium farm, 1.07 percent had marginal 
farm and no farmers had large farm in the research area. 
It was found that low income category (46 percent) was 
highest in the study area. Highest (37.43 percent) 
proportion of the farmers was medium cosmopolite, 
30.48 percent were low cosmopolite and 32.09 percent 
were high cosmopolite. Majority (44.92 percent) of the 
farmers had medium innovativeness compared to 29.41 
percent had high innovativeness and 25.67 percent had 
low innovativeness. Highest percentage (54.01 percent) 
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of farmers had moderately positive attitude toward 
sustainable agriculture while 25.67 percent had highly 
positive attitude toward sustainable agriculture and 
20.32 percent had slightly positive attitude toward 
sustainable agriculture. Large portion (64.17 percent) of 
farmers had moderately positive attitude toward 
television while 28.34 percent had highly positive 
attitude toward television and only 7.49 percent had 

slightly positive attitude toward television. It was found 
that 59.90 percent of farmers had medium risk 
orientation while 24.06 percent had low risk orientation 
and only 16.04 percent had high risk orientation in 
agricultural works. Highest proportion (66.31 percent) 
of the farmers had medium aspiration compared to 
18.18 percent low and 15.51 percent high aspired. 

Table 4 Farmer’s characteristic profile  

Characteristics Measuring 
unit 

Observed 
value 

Categories No % Mean 
± 

SD 
 
Age 

 
Year 

 
27-90 

Young 40 21.39 43.36 
± 

8.59 
Middle 109 58.29 
Old 38 20.32 

 
 
Education 

 
Scores 

 
0.00-16 

Illiterate 20 10.70 6.95 
± 

3.62 
Sign only 1 0.53 
Primary 45 24.06 
Secondary 101 54.01 
>Secondary 20 10.70 

 
Family size 

 
Scores 

 
2-11 

Small 62 33.16 5.44 
± 

1.74 
Medium 116 62.03 
Large 9 4.81 

 
 
Training 

 
Scores 

 
00-18 

No 53 28.34 6.02 
± 

4.61 
Low 17 9.09 
Medium 91 48.67 
High 26 13.90 

 
Mass media exposure 

 
Scores 

 
2-16 

Low 107 57.22 6.41 
± 

3.22 
Medium 67 35.83 
High 13 6.95 

Supervision of crop production  
Scores 

 
10-45 

Low 31 16.58 29.05 
± 

6.83 
Medium 82 43.85 
High 74 39.57 

Sustainable agricultural knowledge  
Scores 

 
20-48 

Low 53 28.34 34.00 
± 

6.57 
Medium 92 49.20 
High 42 22.46 

 
Farm size 

 
Hectare 

 
0.19-0.82 

Marginal 2 1.07 0.86 
± 

0.43 
Small 126 67.38 
Medium 59 31.55 
Large 00 00 

 
Annual income 

 
Scores 

 
20-320 

Very low 28 14.97 120.94 
± 

62.60 
Low 86 46.00 
Medium 52 27.81 
High 21 11.22 

 
Cosmopoliteness 

 
Scores 

 
5-19 

Low 57 30.48 11.01 
± 

3.52 
Medium 70 37.43 
High 60 32.09 

Innovativeness Scores  
17-45 

Low 48 25.67 31.45 
± 

6.67 
Medium 84 44.92 
High 55 29.41 

Attitude toward Sustainable 
agriculture 

 
Scores 

 
18-46 

Slight 38 20.32 35.67 
± 

4.73 
Moderate 101 54.01 
High 48 25.67 

Attitude toward television  
Scores 

 
20-46 

Slight 14 7.49 32.13 
± 

6.15 
Moderate 120 64.17 
High 53 28.34 

 
Risk orientation 

 
Scores 

 
8-44 

Low 45 24.06 29.89 
± 

5.06 
Medium 112 59.90 
High 30 16.04 

 
Aspiration 

 
Scores 

 
7-39 

Low 34 18.18 27.92 
± Medium 124 66.31 
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High 29 15.51 4.53 

 
Relationship between the effectiveness of TV 
prograamme for sustainable agricultural development 
and selected characteristics of the farmers 

Coefficient of correlation was computed in order to 
explore the relationships between the effectiveness of 
television programme for sustainable agricultural 
development and selected characteristics of the farmers 
has been presented in Table 5. 

Table 5 Coefficient of correlation between the selected 
characteristics of farmers and the effectiveness of TV 
programmes for sustainable agricultural development 

Dependent 
variable 

Independent 
variables 

Computed 
‘r’ values 

Tabe of ‘r’ at 
185 df 

0.05 0.01 
 
 
 
 
 
 
 
Effectiveness 
of television 
programme 
for 
sustainable 
agricultural 
development 

Age -0.188٭  
 
 
 
 
 
 
 
 
 
 

0.144 

 
 
 
 
 
 
 
 
 
 
 

0.140 

Education 0.637٭٭ 
Family size -0.128NS 

Training 
experience 

 ٭٭0.602

Mass media 
exposure 

 ٭٭0.216

Supervision of 
crop production 

0.128NS 

Knowledge 
about 
sustainable 
agriculture 

 ٭٭0.660

Farm size 0.137NS 

Annual income 0.301٭٭ 
Cosmopoliteness 0.527٭٭ 
Innovativeness 0.731٭٭ 
Attitude towards 
agriculture 

 ٭٭0.508

Attitude towards 
television 

 ٭٭0.287

Risk orientation 0.60NS 

Aspiration 0.88NS 

 ,Correlation is significant at 0.01 level of probability (2-tailed) =٭٭

 Correlation is significant at 0.05 level of probability (2-tailed), NS =٭

= Non-significant 

Pearson correlation test depicted that out of 15 
variables, age, education, training exposure, mass 
media exposure, knowledge about sustainable 
agriculture, annual income, cosmopoliteness, attitude 
towards agriculture and attitude towards television had 
significant relationship with the effectiveness of TV 
programmes for sustainable agricultural development. It 
was found that age had negative relationship that means 
effectiveness increased from old to young TV viewer 
farmers. Education upgrades individuals at all aspects. 
It facilitates individual to gain adequate knowledge and 
thus increase their level of understanding, consequently 
broadened their outlook and horizon of knowledge is 
expanded which boost the effectiveness. The results 

indicated that the training had immense influence on 
increasing effectiveness of TV programmes. Similarly, 
mass media exposure like TV viewer easily motivated 
to adopt new technology and play a significant role on 
effectiveness. There was significant and positive 
relationship between knowledge about sustainable 
agriculture and effectiveness of TV programmes by the 
TV viewer farmers, which indicate that with the 
increase of knowledge on sustainable agriculture of the 
TV viewer, their effectiveness also increases. If annual 
incomes of the TV viewer farmers increase then their 
effectiveness of TV programmes will also increases. 
The findings indicate that with the increase of 
cosmopoliteness of the TV viewer, the increase of the 
effectiveness also increases. Innovative nature of the 
TV viewer farmers are more curious about various 
agricultural technologies which they watch on TV and 
adopt them accordingly. That is why high effectiveness 
was found from high innovative nature farmers. 
Attitude organizes the mental alertness to response for 
positive or negative attitude of an object. So, high 
effectiveness comes from the increasing of positive 
attitude towards agriculture and television by the 
watcher. The variables named family size, supervision 
of crop production, farm size, risk orientation and 
aspiration was not found significant relationship with 
the effectiveness of TV programmes for sustainable 
agricultural development.   

Conclusion 
Television can be used as an important communication 
media in the rural areas for dissemination information 
to the rural peoples. It telecasts agricultural 
programmes besides its other events. This topic 
provides different types of information in relation 
agriculture for sustainable development. From the 
preceding discussion, medium effectiveness was the 
highest proportion in case of every aspect of 
effectiveness. Overall findings indicate that more than 
four-fifths of the farmers had medium and low 
effectiveness that means by the agricultural television 
programmes farmers were influenced moderately. An 
attempt needs to be taken to organize useful scientific 
agricultural programmes in relation to sustainable 
development giving due to the nature of topics, 
farmers’ needs and interests, farmers’ availability of 
time and farmers’ problems in matters of watching 
television.   Also should be made by the government 
and nongovernment organizations to arrange some 
training programme for increasing literacy rate, mass 
media exposure, knowledge, cosmopoliteness, 
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innovativeness and attitude of the television viewer 
farmers for increasing their effectiveness. Further study 
needs to be undertaken from other districts of 
Bangladesh to draw definite conclusion.  
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Abstract: Phytoplankton is a micro-organism which acts as a natural source of foods for fish and other aquatic organisms in the water. It is not 
only as primary producer in food chain but also one of the parameters for fertility level of the water. This study was conducted to determine the 
abundance of phytoplankton in Ramsagardighi, Dinajpur, Bangladesh. The study was carried out from May 2011 to March 2012. Result showed 
that the study area pertained a total of 48 species of phytoplankton belonging to 36 genera among which Chlorophyceae was dominant group with 
13 genera and 15 species. The dominancy and abundance of phytoplankton is followed by Cyanophyceae  with 10 genera and 10 species and 
Bacillariophyceae with 6 genera and 10 species and Euglenophyceae with 3genera and 9 species and Dinophyceae with 3 genera and 3 species as 
well as Xanthophyceae with 1 genera and 1species. The phytoplanktonic peak was recorded in the month of July, 2011 and the least one was 
observed during the month of March, 2012. 
 

Keywords:  Checklist, abundance, phytoplankton, Ramsagardighi, Dinajpur, Bangladesh 
 

mvivsk : dvB‡UvcvsUb n‡jv GKRvZxq AbyRxe, hv cvwb‡Z we`¨gvb gvQ I Abvb¨ RjR Rx‡ei Lv‡`¨i  cÖvK…wZK Drm wnmv‡e KvR K‡i| GwU †KejgvÎ Lv`¨ 
Rvj‡K cÖv_wgK Drcv`KB bq eis cvwbi De©iZv kw³i e„w×iI cwigvcK| GB Aa¨qbwU w`bvRcyi †Rjvi ivgmvMi w`Nx‡Z we`¨gvb dvB‡UvcvsU‡bi cÖvP~h©Zv wbY©q 
Kivi Rb¨ Kiv n‡q‡Q| GB Aa¨qbwU †g, 2011 †_‡K gvP©,2012 ch©šÍ Kiv nq| AÎ M‡elYvi djvd‡j †`Lv hvq †h, ivgmvMi w`Nx‡Z me©‡gvU 36wU M‡Yi 48 
cÖRvZxi dvB‡UvcvsUb i‡q‡Q| Zvi g‡a¨ †K¬v‡ivdvBwm `‡ji cÖfve me‡P‡q †ekx, hvi 13wU M‡Yi 15wU cÖRvwZ we`¨gvb| Zvic‡i mvqv‡bvdvBwmi Ae¯’vb, †mLv‡b 

১0wU M‡Yi 10wU cÖRvwZ i‡q‡Q| e¨vwmjv‡ivdvBwmi 6wU MY I 10wU cÖRvwZ i‡q‡Q|Zvi c‡i BD‡M‡bvdvBwm I Wvqv‡bvdvBwmi Ae¯’vb G‡`i h_vµ‡g 3wU MY I 
9wU cÖRvwZ Ges 3wU MY I 3wU cÖRvwZ we`¨gvb| 1wU MY I 1wU cÖRvwZ wewkó R¨v‡š’vdvBwmi cÖvP~h©Zv me‡P‡q Kg| Avi RyjvB 2011 mv‡j me‡P‡q †ekx I gvP©, 
2012 mv‡j me‡P‡q Kg dvB‡UvcvsU‡bi Dcw¯’wZ j¶¨ Kiv hvq| 

 

 

Introduction  
Bangladesh is a land of aquatic ecosystem which is 
surrounded with different kinds of ponds, rivers, canals, 
lakes, haors, baors and ditches (Akonda 1989) where 
the aquaculture is a profitable business. These aquatic 
environments support various communities of living 
organisms which constituted the biotic load of a pond. 
Among which planktons are the vital constituents. 
Plankton is the heterogeneous assemblage of minute 
organisms which occur in the natural water and float 
about by the wave action and movement of water (Moss 
1982). Plankton designates the community of pelagic 
organisms, composed of various groups, which are in 
suspension in water and hence restricted mobility, often 
less than that of the water which carried (Declince 
1992). Plankton is divided into phytoplankton or 
photosynthetic organisms and zooplankton or 
heterotrophic organisms. Phytoplankton encountered in 
the water body reflects the average ecological condition 
and therefore, they may be used as indicator of water 
quality (Bhatt et al. 1999; Saha et al. 2000). Beside, 
phytoplankton are very suitable organisms for the 
determination of the impact of toxic substances on the 
aquatic environment because any effect on the lower 
level of the food chain will also have consequence on 
the higher level (Joubert 1980). Phytoplankton was 
used for assessing the degree of pollution or as 
indicator of water pollution of different water bodies 
(Trivedy 1986; Sudhaker et al. 1994). Dwivedi and 

Pandey (2002) observed that the distribution and 
population density of phytoplankton species depend 
upon the physico-chemical parameters of the 
environment. The abundance of phytoplankton in the 
waters can be seen on the basis of their abundance 
influenced by several environmental parameters and 
their physiological characteristics. It will be changed at 
various levels as a response to the changes in physical, 
chemical and biological environmental conditions. 
Abundance assessment of phytoplankton in water body 
is necessary. Because phytoplankton is the key 
indicator for the aquaculture pond as a natural food for 
fishes. Therefore, Mathew (1975) reported the 
abundance of phytoplankton as 74 genera in 
Govindgarh lake. Sreenivasan (1966) listed 12 forms of 
phytoplankton from India. Harron and Zaman (1974) 
recorded 194 species of phytoplankton.  Phytoplankton 
is natural food for various fishes and shrimps inhabiting 
first producer level in energy flows. It, as primary 
producer in the water, is also one of the life sources for 
all animals. Phytoplankton is dissolved oxygen 
producer in the water as well. In food chain, 
phytoplankton is eaten by herbivores (such as 
zooplankton) which will also be eaten by larger 
carnivores (fish and others) and etc. Study of plankton 
is a very useful tool for the assessment of water quality 
in any type of water body, and also it contributes to an 
understanding of the basic nature and general economy 
of the concerned habitats. Phytoplankton has been 
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termed as the real grass of the water affording foods for 
fishes and zooplanktons. Abundance of phytoplanktons 
in a water body indicates that whether the 
supplementary feed is necessary to supply in the 
corresponding fish ponds or not. And thus the 
abundance of phytoplankton may reduce the cost of 
aquaculture. The objectives of the present study are to 
find out the abundance of phytoplankton in 
Ramsagardighi, Dinajpur, Bangladesh. Because 
Ramsagardighi is one of the greatest historical ponds of 
Bangladesh. But there is a little work has been done on 
the study of phytoplanktonic population. Therefore, the 
present study was designated to assess the abundance of 
phytoplankton as fish foods along with some important 
physico-chemical parameters in Ramsagardighi, 
Dinajpur, Bangladesh to reduce the cost of aquaculture 
and make the aquaculture profitable. 

Materials and methods  
Ramsagardighi is located at Tajpur village, in Dinajpur 
district, Bangladesh. This reservoir is mainly used for 
domestic work and aquaculture. The only zooplankton 
samples were collected twice in month between 7 am to 
8 am by using plankton net of 64μ mesh size for a 
period of 11 months from May, 2011 to March, 2012. 
The collected samples were kept in plastic bottles 
containing 4% formaldehyde. Phytoplankton 
identification is done by following systematic keys of 
Edmondson (1992) and Battish (1992). Main characters 
were considered for identification as lorica, corona and 
type of trophi for rotifers; antennules, postabdomen, 
number and arrangement of spines, location of lateral 
setae and rostrum for cladocera; antennules, antenna, 
caudal setae, and endopodite for copepoda and antenna, 
valve shape and setae for ostracods. Population density 
was quantified by Drop count method of Lackey 
(1938). The materials such as centigrade mercury 
thermometer (range 0-120°C), a rope, digital pH meter, 
pipette, stopper bottle, conical flax, reagent bottle and a 
diary etc were used for the determination of physico-
chemical parameters of water of the study area. The 

methods used to test different parameters are described 
below:  
Water quality measurement 
Sampling at the study area was carried out fortnightly 
from May 2011 to March 2012. Water samples were 
collected from the depth of 20-30 cm below the surface 
and also from the bottom. Physical data of the study 
area were recorded immediately. Water temperature 
was taken by using a centigrade mercury thermometer 
with a range of 0° to 120°C at the time of sampling. 
The bottom temperature of water was recorded by 
descending the thermometer until reaching to the 
bottom. The Dissolved Oxygen (mg/L) was estimated 
by using the Winkler’s Method (APHA, 1976). 
Manganese sulphate, sulfuric acid, starch solution and 
sodium thiosulfate were used as reagents for the 
determination of dissolved oxygen. A sample of 300-
mL glass Biological Oxygen Demand (BOD) stopper 
bottle brim was filled with sample water which 
carefully added to 2mL of manganese sulphate so that 
no bubble can be introduced. Finally, the sample was 
titrated with sodium thiosulfate up to pale straw color. 
Next 2 ml of starch solution was added, which imparted 
blue color to the solution. Thus the titration indicated 
the culminating point of the experiment and the data 
were recorded. PH refers to the amount of hydrogen 
ions in a solution, which was determined by using a 
digital pH meter (Model HI, Hanna 96107). Free CO2 

(mg/l) was determined by titration of the water sample 
with NaOH solution (sodium hydroxide) using 
Phenolphthalein as an indicator (Welch, 1948). The test 
was done immediately after collecting the sample. 

Results and discussion 
A total of 48 species of phytoplankton belonging to 36 
genera were recorded from the study area that is 
mentioned in Table 5 and 6. The physico-chemical 
properties of the water like water temperature (WT), 
pH, free carbon dioxide (fCO2) and total dissolved 
oxygen (DO) of the study area werementioned in the 
Table 1. 

 

Table 1 Monthly average fluctuation of water temperature, pH, free carbon dioxide and total dissolved oxygen in 
Ramshagar dighi, Dinajpur, Bangladesh from May, 2011 to March, 2012. 

Parameters   Months Mean±SD 

2011  2012 

May June July Aug Sept Oct Nov Dec Jan  Feb Mar 

WT 29.1 28.3 28.5 27.1 28.5 27.7 23.8 17.5 15.6 20.7 24.6 24.6±4.76 

pH 7.3 6.9 7.9 8.2 7.8 7.1 7.7 7.2 7.9 8.1 8.3 7.7±0.48 

freeCO2 2.2 1.8 0.0 0.0 1.2 0.0 0.7 2.2 0.0 0.0 1.3 0.85±0.92 

DO 4.9 5.8 4.2 3.9 4.4 5.6 5.1 4.3 4.5 4.1 4.4 4.6 ±0.6 
 

SD, Standard Deviation 
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The highest phytoplankton density was observed in the 
month of July and the lowest one was recorded in the 
month of March as well as the maximum and minimum 
abundance groups were recorded as Chlorophyceae and 
Xanthophyceae during the study period of 11 months 
from May, 2011 to March, 2012 (Table 2, 3 and 4, and 
Fig.1) 

Table 2 Monthly fluctuation of Phytoplanktons (units/1) in the 
study area of the Ramshagar from May, 2011 to March, 2012. 
Year Month Phytoplankton 

 
 
 
 

2011 

May 7855 
June 13200 
July 18500 

August 17665 
September 16975 

October 15594 
November 13225 
December 6460 

 
2012 

January 5935 
February 4370 
March 3950 

Mean ±SD  11248±5625.011 
 

Table 3 Abundance of phytoplankton in Ramsagardighi 
from May, 2011 to October, 2011. 
 

Months    Phytoplankton Abundace 
(Unit/l) 

Abundance 
(Unit/l) % 

 
 
 

May    

Chlorophyceae 3215 40.93 
Cyanophyceae 2205 28.07 
Bacillariophyceae 1293 16.46 
Euglenophyceae 641 8.16 
Dinophyceae 309 3.93 
Xanthophyceae 192 2.44 

 
 
 

June 
 
 

Chlorophyceae 5493 41.6 
Cyanophyceae 3751 28.41 
Bacillariophyceae 1962 14.86 
Euglenophyceae 1271 9.63 
Dinophyceae 509 3.85 
Xanthophyceae 214 1.62 

 
 
 

July 

Chlorophyceae 7067 38.2 
Cyanophyceae 5031 27.2 
Bacillariophyceae 2505 13.5 
Euglenophyceae 1751 9.46 
Dinophyceae 1204 6.5 
Xanthophyceae 942 5.09 

      
    
    

Aug  

Chlorophyceae 6947 39.32 
Cyanophyceae 5029 28.67 
Bacillariophyceae 2321 13.14 
Euglenophyceae 1707 9.66 
Dinophyceae 1102 6.23 
Xanthophyceae 559 3.16 

 
 
 
Sept 

Chlorophyceae 6081 35.82 
Cyanophyceae 4944 29.15 
Bacillariophyceae 2505 14.75 
Euglenophyceae 1683 9.91 
Dinophyceae 1013 5.96 
Xanthophyceae 749 4.41 

 
 
 

Oct 

Chlorophyceae 6021 38.61 
Cyanophyceae 4572 29.32 
Bacillariophyceae 2380 15.26 
Euglenophyceae 1507 9.66 
Dinophyceae 805 5.16 
Xanthophyceae 309 1.98 

Table 4 Abundance of phytoplankton in Ramsagardighi 
from, November, 2011 to March, 2012. 

Months     Phytoplankton Abundance 
(Unit/l) 

Abundance 
(Unit/l) 

 
 
 

Nov 

Chlorophyceae 5286 39.97 
Cyanophyceae 3801 28.74 
Bacillariophyceae 1890 14.29 
Euglenophyceae 1303 9.85 
Dinophyceae 598 4.52 
Xanthophyceae 347 2.62 

 
 
 

Dec 
 
 

Chlorophyceae 1898 29.38 
Cyanophyceae 1408 21.79 
Bacillariophyceae 1187 18.37 
Euglenophyceae 827 12.8 
Dinophyceae 703 10.88 
Xanthophyceae 437 6.76 

 
 
 

Jan 

Chlorophyceae 1707 28.76 
Cyanophyceae 1315 22.15 
Bacillariophyceae 1023 17.23 
Euglenophyceae 874 22.21 
Dinophyceae 601 10.12 
Xanthophyceae 415 7 

 
 
 

Feb 

Chlorophyceae 1603 36.68 
Cyanophyceae 1211 27.71 
Bacillariophyceae 718 16.4 
Euglenophyceae 502 11.48 
Dinophyceae 223 5.1 
Xanthophyceae 113 2.58 

 
 
 
Mar  

Chlorophyceae 1404 35.54 
Cyanophyceae 1101 27.87 
Bacillariophyceae 712 18.02 
Euglenophyceae 297 7.52 
Dinophyceae 243 6.15 
Xanthophyceae 193 4.88 
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Fig. 1 Abundance of Phytoplanktons (units/1) in Ramshagardight 

during the study period of May, 2011 to March 2012. 

Chlorophycea 
Chlorophyceae was a dominant group of 
phytoplanktons by 15 species belonging to 13 genera of 
the study area of Ramsagardighi, Dinajpur, Bangladesh 
(Table 5). The generic diversity of Chlorophyceae has 
more dominancy than those of others. Welch (1948) 
stated that this dominance of Chlorophyceae might be 
due to lower temperatures and high DO contents. 
Raymond (1937) opined that the green algae prefer 
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water with higher concentrations of DO. Vyas and 
Kumar (1968) added that high nutrients and increase in 
water temperature appeared to be congenial for growth 
of Chlorophyceae. The role of temperature in the 
growth and development of the green algae has been 
emphasized by many workers from time to time (Singh 
et al., 1980). According to Singh et al. (1980) high air 
or water temperature along with bright sunshine was 
important factors in the productivity of green algae. 
Khondker and Parveen (1988) observed more 
abundance of Chlorophyceae durng monsoon months, 
which is in conformity with the present findings. 

Cyanophyceae 
Cyanophyceae was represented by 10 species belonging 
to 10 genera showing dominancy in the present study 
area. Blue green algae were represented as the second 
dominant group (Table 5). Gonapati (1940) reported the 
absence of Cyanophyceae bloom in water with high 
organic contents. Vyas and Kumar (1968) noticed 
abundant growth of blue green algae under nutrient rich 
conditions. The presence of Microcystis sp. in the study 
area is indicative of a eutrophic or highly productive 
nature of the water body, which is supported by 
Sreenivasan (1964). 

Table 5 A checklist of phytoplankton (genera/species) 
prevailing in Ramshagardighi, Dinajpur, Bangladesh 
during the investigation period of May 2011 to March 
2012. 

Serial no. Genera/Species 

1. 

2. 

3.      

4. 

5. 

6. 

7. 

8.               Chlorophyceae 

9. 

10. 

11. 

12.  

13. 

14. 

15 

Tetraodon verrucossum 

Chlorella vulgaris 

Chodetella longesita 

Pediastrum simplex 

Ulothrix gonata 

Ulothrix cylindricum 

Oedogonium sp. 

Closterium sp. 

Euastrum sp. 

Cosmarium sp. 

Xanthidium mammillosum 

Spirogyra sp. 

Tetrastrum sp. 

Microspora sp. 

Volvox carteri 

Chroococus sp. 

Microsystis sp. 

Aphanocapsa sp. 

Oscillatoria sp. 

Nostoc corneum 

Anabaena sp. 

Cylindrospermum indicum 

Rivularia sp. 

Lyngbya sp. 

Alusira sp. 
 

Bacillariophyceae  
In the present study, Bacillariophyceae was represented 
by 6 genera with 10 species. It was the third dominant 
group of phytoplanktons in the study area (Table 6). 
Naz (1999) observed the minimum abundance of 
Bacillariophyceae during the summer months which 
supported the present study. This abundance may be 
due to the temperature and some other physic chemical 
properties of water of the study area.  Kant and Anand 
(1978) suggested that high temperature favoured the 
growth of Bacillariophyceae. Pearsall (1930) opined 
that rain wash accelerated the growth of diatoms which 
is in conformity with the present results. George (1961) 
and Zafar (1964) observed that the poor diatom 
populations were due to deficiency of silica in water 
along with moderate pH (7.5-8.1) favoured the growth 
of diatoms. The dominant species to this groupwere 
Navicula, Pinnularia which indicated the waterbody as 
more productive or eutrophic. 

Euglenophyceae 
The class, Euglenophyceae represented mainly by 
Euglena, Phacus and Trachelononus with total of 
9species and 3 genera exhibiting lower abundance in 
the study area of Ramsagardighi (Table 6). George 
(1966) recorded the abundance of Euglenophyceae and 
Hutchinson (1957) reported that this group as a whole 
is facultative by heterotrophic nutrition, and was 
generally abundant in water that was rich in organic 
matter. This abundance in the present study may be due 
to the variation in PH value and some other physico-
chemical properties of water. George (1964) observed 
that high pH value promotes the growth of the 
phytoplankton. It was supported that the pH value 
favoured the growth of phytoplankton as observed by 
Gonzalves and Joshi (1946). 

Dinophyceae 
Three genera and 3 species of Dinophyceae were 
reported in the present study area of Ramsagardighi 
with less abundance among the phytoplankton 
population (Table 6). Anjana (1998) showed the 
abundance of the phytoplanktons and its correlation 
with the physico-chemical properties of water.   This 
abundance may be due to the variations in water 
parameters. Munawar (1974) reported that dissolved 
oxygen and pH had the impact on the abundance of 
phytoplanktons. Verma and Mohanty (1995) showed 
that the density of phytoplankton was dependent on 
different abiotic factors either directly or indirectly. 

Xanthophyceae 
Xanthophyceae, as lowest dominant group among the 
phytoplanktons is represented by one genus with one 
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species only and occurred sporadically (Table 6). Rao 
(1953) reported the abundance of Xanthophyceae which 
had much more abundancy in winter than in spring 
months, and was frequently noticed in acidic ponds. 
 

Table 6 A checklist of phytoplankton (genera/species) 
prevailing in Ramsagardighi, Dinajpur, Bangladesh during 
the investigation period of May 2011 to March 2012. 

Serial no. Genera/Species 
1. Navicula sp. 
2. Melosira granulate 
3. M. variance 
4. Bacillariophyceae Synedra acus 
5. S. ulna 
6. Pinnularia radiosa 
7. P. tabellaria 
8. P. virdis 
9. Amphicampa eruca 
10. Cymbella sp. 
1. Euglena acus 
2. Euglena spirogyra 
3. Euglena rostifera 
4. Euglena sp. 
5. Euglenophyceae Phacus obulus 
6. Phacus longicauda 
7. Phacus sp. 
8. Trachelomonas hispida 
9. Trachelomonas sp. 
1. Gonyaulax apiculata 
2. Dinophyceae Glenodinium sp. 
3. Peridium sp. 
1. Xanthophyceae    Ophiocytium capitatum 

Our results are in close conformity with those reported 
above. However, more comprehensive works are to be 
solicited. 

Conclusion 
The abundance of phytoplankton indicated that 
Ramsagardighi was considerably productive. The 
abundance of phytoplankton population showed that 
natural foods for fishes were available in the study area 
where suitable and cost effective aquaculture could be 
solicited. 
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