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A ATS
HTRCE

O3 (Women’s Dialect) | I (SICE TR Fgal 77, fAced ©ra7
TR g TG ST T AT GF R | (T2 O G5 ToT A2
5 Fee" 1 @2 ST @ AT [Torw qfower, T FA TE
2 (ox [{foa wfoye fofee 271 Laura Mulvey 1975 e ‘Male
Gaze Theory'd = G | A& FqO 42 Theory ©Ie/T #9 &P
0 IRt 2 QT2 1 93 e[ [ Xored [31foe biRem i< #iver
forez, Farer (IR, (o ST TR 8 el SIGATIET FTOIT
O 8 ORI BN, T ey ORIF [Afv@ FH 9oeT «qr F0R | FIOr
forerzg FiorF O ©IF TN, TS (RO FAOrORl AeZe,
@FOF T[T PO WS FE 6w Sl wqgfere I, Jer
BCTIAICEE PIOTOIA] SO Zfeal @ Fcd wifece Teger | T
foicers ST 31 @ e | IO G A5 Fia PrOrSr ¢
SIRAIT T4 fAeE FIFCIAT IZGPE FHAE ST 47T K |

I et o, T ¢ qeNiael, e sk sl

ofit

TS T &bfeTe SAF GF e S 2& ARG A (Women's Dialect) | TRIF ST
tofd 27 O AT SRBA (AF2 | @ Tl O (&7 3799 | AT S SR ACENBF AT
AL | g @3 SrEreleR f[ivw Siefere 4 | Preean e epfre sRitm qEE

BY %/d;ya Jowmal Volume -1V, Issue-I, July 2022 7



NCZET TS

Qi @3 T SRt [Wiife 2 | @3 SR Nt w[E IR [feger | e wfia
FeIF ©F @ SIEE W1y ey IR fers e fog Afemee oo (eiE A8l =e |

KIS

2o AT @ REFeIre | 92t RTeReslt @ Qemes Saael “afors 9= F1 AR |
Tl v e [ifey oied 43 8 7Es Q39 AR (ST TR |

faremet
.

T @ SR O GF® e W R e Aol IS FA O A ¥F AN fverE-
Sl | AACS ARG SRBE OF Fog SR Tl 763 | 99 oy v 5y Sefs, feeam
I O W0 A FET (A Sem | TR efel@ w1 «ite o Anifes ¢ wasifgs Sivac
G3R ©OF efeers (ql AR SI7 &= S | Women’s Dialect In Bengali (1928) I3CS FFIR
(19 JCCRT-“Even from the earliest days in the history of mankind, women have a special
environment of their own. Men and women have different spheres of occupation. This is true of

every country and of every people.........

But though the languages of modern civilized peoples have no sex dialect proper, yet almost all
of them preserve some characteristic idioms which are entirely, or almost entirely, confined to

womenfolk .....

The origin of the different sex dialects or idioms lies in different psychologies of man and

2
woman.

e ) TSI SR e ST @l T T <66 oo Aifera foer, seweae foger
oot secad ey | @fb 979 @), Fie ¢ s ffaed w1fey | ¥) aMe IETE AN S
(I 2T At sjzeea et @13, fog R shia siere afrs =it 1919 SASEIT | 93
o) TR 8 SR FTreEF SRew & o (SRR NHPFS! (/TS |

W3 J3re ol TIT ST Fooft g4 vRtag FATFS TE FE0RT-
F) TN O AR SIE G W (@ TR (conservative) €2 &5 (archaic) |

) T SR T ToRI e g 2its oo 68 T2 *1% A1 7, WrewAq (A
V2 T | YT N K19 ST @* SRR (more emotional) |

) T OE AN GFo (A5 T e e * o E (Euphemism) | T
SR LT GFOT (AT AT NG (AMRIBT ATF AME T OIF ST IfeTe 3 |
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q) WK SR FACHRIGRE (superstitious) | AMS TSI (T2 PAHE (AF AT @R
SR |

8) FIME AR TG SR T S (limited vocabulary) | ST SRR SIHE
TgY Wz f5g FHE O &bl 51 (Old vocabulary) |

5) K SRR ¥ (Pejorative terms), G (smart taunts) @38 $#=RT (saucy ridicule) @
Py AR |

A IREAR #I7 T[FAE CT T4 OIF Foefer A4 bRad T I, U7 (A0F ST
TRIE ORI (Rl Cofd Tk | o retten fog fersreia w1 21, fog wabee!
T “different psychology’ |

3 fog wahrrel tofd &7 [FoIta? ©iF I 212 Language And Woman's Place (1975) Robin
Tolmach Lakoff @¥ I3C® - “I think, that women experience linguistic discrimination in two
ways, in the way they are taught to use language, and in the way general language use treats
them. Both tend, as we shall see, to relegate women to certain subservient functions : that of sex
object, or servant ; and therefore certain lexical items mean one thing applied to men, another
to women, a difference that can not be predicted except with reference to the different roles the

sexes play in society.” ¥

SRS (AR 9o o - e, I O Wfowe! SRRl (@O OAE IARF FE G
fASre, FATe A @R wifeTe 27 (18 STZS Ol ffzge 67 | ©iF FAT Sy &M 9%
g6 w2 1 gy |

% IR ST (A - G5 I TR O TS A ICTTAG T A7 A2 M6 AT
TR S ST feeera @elq fas eI (A0 R | O0d Uit SR (A A ey e
FH T (91T | T SO i ©rae [ fvw | ey, TR e 599 98 Wi e
forcafeeT | weml =rorr A, A 2o GRS A Sl =ote GIfes e wie w2
GIACS Al - FHFAR BTG, TG T A | q=Gre A1 Pzt as, s
R, AN 39, R (AT, FNFA A ST | ARSI o (< IR Fo Joo
I3 A ©fF S TR | [ *ored e e I gama P Fel AfGwia
TS 73 IS AT @A | GSfiag @bfre s e o, o, Wit ¢ R
v face ferr o fsfier 21K o 21 | 49 I29=F A0 S ae e T It Pt sifgs
Laura Malvey S Visual Pleasure And Narrative Cinema 3¢S ‘Male gaze’ N 7T
TR | (A fofy forerere toawy faws 9ft 9% @l S 9TE- “Active Male” 9%
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‘Passive Female’ | RIS (W&, 2@@cad Fg9 fax fomas g R ge | 2 ‘Male gaze’
TGN A1 COfY J0H AR I ST (AHR | A O ey SR fers orans sym w6 | et
AT FRE T T GRS S@EAF ST FEF, (KIS, {1 @ egefen
ANZS ARG | ACETR (AT 2L AT SO (13 [ FR A e, T oj<feifed
TR T R QCo | SF7F qed qed G e Fia I @3 o fogumar o e Fac,
@3 S g @ I |

Q.
<) et Freeza et

P *eFa AP T GICH Sres I Il PIRZ | ©OF Fqe[ @@y, e | [
Ffe! e T A1 -

“1, I = AT

SIS GIferE 9 ¥ feriea |
AT I R *31y G 1w
JifeTeaig FaRe o7 1”0

asfve FI9T et F97 T [T AT subject, G123 & S 7S FAT IE0R, AT FACR
epfere FITHTE | T e O el TeIF T I G (A0F QA G0 ey =42
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WY SRR (AF & “Meq SRS, RofE THGIRTTa TeR TSI T4 befee sigefed
FGIL, FIATCES! T T IR (G12fr (AT AT AR ISR SoCS, TN ARG I Ao
FEA | GIT T A FOR 6 Ryl sfer Fiecea wifkeq |

qr, (@ G5 SHRE T, &feqm, fFE weTF /i | 013 /i dfew{Te 2R RS
«3ifee ST IR | AN G2 AT 7 foquan, oy fog sa eEees
@ T T fofae Trng | Fie! Freed fiew Sfieres A foqaan I7ge TR |
FIEE T XS I T, TS T AL (7730, WG HGewe!, Ay TG
ST, (@ITL I NG 0 IR O Fio! |

et Fretz fofge T0mallS o @2
‘e BRSNS ©g (7 Aiferd et ¥

g o1 45 77, 71 37 [m v o 178
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“ AT FAT IR I © PIE BT ol
(T O R T 2 Bleive f&ee
M (AT TR fHifest, @fesrr
5 0 B0 A ey Brog s el weare
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FART TS fad EIFe TS ‘777 (g 1 ‘[eg 97 @1 FU 02—

“ QAT AN ATCT G2+ H[Z5 GIeICsT
BRI (ST SO Tgfe ArTe
Sfersre / NI / ek BIe (oTT Al
AR AT et
93 7] &y @ |79

BY (('(///(:y(//(wum/ Volume -1V, Issue-I, July 2022 11



NCZET TS

T IR A08 T G 7T @7 F R | AT 73, IWAF IICT G A (7 |
T TFH TR LIS T ARMIF 27 IR AT | Sy AT NS QIO FRe[
O THIRE FACO AT Fio! B1e7 | 51, @oBifg=ta s’ Sl anti-establishment ECH
AT TR

“o TS O TR NCOT N 6
T T, (OIS Nt 9 ARl SRt o
foge e @y 1”7

SFACE MEPTeR fNewA T foel vl e e SiRam OiF IR reeas
(Patriarchy) TSI AN FCACRS |

%) TS AT ISt

! =1t BT M TTeT B TINST (R | O FIST SIE GF6T FIfFe! ST |
C1R Aol Jrape fofy =B FIA-1FEa aFe S[Ea FACE TS FEACR | (@
8 (@WATOR (AT FoFoNg Tl T BTR | dpu8 R » (o ferdten ‘g6’ Ffeilt | @
TS O T (M @ T, O &ife & AeF? g AT e | @y S el
T T T o89 (AF F6 AT OIS (ST OIF AT (73, TSNS ([QUI, FATSAC
SHfEFED | FIAS] (RO SRS (@WIF RPN qBCR RIS =R | e &R’
PRSI A=A~

“fST (TCARCET e SIS S FoTs 901 |
sl SIS STl FHfee (Foa AT
(ST DI AT BT OEPETe TS
SIS FRTS! F'TA 908 PTSIRIEA |

(TR (TR (1 ifees g e
NG (@ GF 2N LRI X | P

O IR I AT / G35 A9 T B | AS© GFF TSR AFICNS Q6] SA@leT
TRITR | Yo ST FeAFIE QTN ST R |

“frfecas Feree e S SIIEm 7t e 21 fofre starea— Ryt 8 “SieRm
(3 | O O (IFA0EE IRSISTAITS AR Q1K FTe! | @IfR FLAgY sRew Fea
Zror edy ffee itz afedqv | @ F&t «Fve @ TFeres® o TQH f[ere eafee | Sie
S T O AR T, IAR 2@ I F FEORA I | ST (FRETR 4Tt s 5 siewas
T TSR A | RFedT 553 AT N &y GG TS FSiB Aol GRey e A
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Impacts of Active Learning on Students’ Academic
Performance at Undergraduate Level Zoology Classes
Dr. S. M. Ali Ashraf

Abstract

Dr. S. M. Ali Ashraf The purpose of the study was to investigate the impacts of
Associate professor active learning on students’ academic performance compared
Department of Zoology to traditional learning. A sample of 30 undergraduate students
SOCHCIRIGERINIEER | 60 the Department of Zoology, Khulna Government Women's
Bt Biagosedy College, Bangladesh was used for the study. The total 30 students

were randomly assigned as experimental group consisting of
fifteen students and the control group from the remaining fifteen
students. Each group was taught separately. The experimental
group was taught by using some of the active learning strategies
while control group was taught by the traditional lecture method
only. The exam score of both groups of students were analyzed
statistically and the results revealed that there was a significant
difference (p<0.05) between the means of the exam score of the
two groups of students. Statistical analyses also revealed that the
experimental group performed better than the control group . A

e-mail : ashrafzoology@gmail.com

survey on students’experiences regarding active learning was done
through a questionnaire questions. In addition, observational data
were recorded from both groups of students to view their responses
in terms of active learning and traditional lecture method.

Keywords
Active learning, traditional learning, academic performance
Introduction

Teaching means bringing of desirable changes in learners.’> This change is not possible
without the application of any suitable method used by the teachers. No method
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becomes effective if it does not suit learners’ needs. As a mode of instruction, the age-
old lecture method is now neglected by educationists due to its inability to promote
students’ cognitive as well as attitudinal goals.!* %! Lecturing is an ancient method of
teaching which students commonly perceive as boring. Not only that, it is devoid of
pleasure and diversity for students. Besides, this method is unable to spark student
incitement, belief, confidence, liveliness and other qualities such as self-regulation.>*
As a result students complete their education without developing skills which is very
important for the success in their professional life. 2% 44

In the lecture method classroom, students feel very shy in asking question to their
teachers and the class room seems to be very lifeless. Students have no opportunity
to share their own ideas with others. Hence in order to minimize the limitations of the
lecturing method, attention has been given globally over the past few decades towards
the approach that promotes active learning. This ensures student attitudes, critical power
of thinking, grades and finally their increased academic performance without which the
social and economic development of a country is difficult to attain.>2"3!

From primary school to university level, active learning is poorly practiced in Bangladesh
except a very few institutions mainly in urban areas.!® There are many factors behind
this. Defective syllabuses, curricula, students number, classroom environment, duration
of class time, teacher’s knowledge of active learning method are important ones.* In
Bangladesh, at undergraduate level Zoology classes teachers teach their students only
by lecture method using “chalk and talk”, textbooks and the like. As a result, students
do not have chances to take part in their learning process. Students keep themselves
mentally absent from class which has negative impacts on their academic attainments.
In contrast, if active learning method is practiced, students have the opportunity to
engage themselves and view their own ideas with their classmates as well as teachers.
It is a two-way process.> 3¢

In active learning, students have the chances to solve their academic problem in the class
independently. This type of learning practice helps learner to build clear understandings
and attainment lasts long in their minds.'> Moreover they enjoy themselves very much

in the classroom and show more interest in the class.

Active learning may take place in different ways such as formative quizzes, role play,
group discussion, study tour, lab work, individual assignment, debate, uses of ICT,
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poster making, presentation and others.*” Students deal with learning content through
the active learning process which can enhance their thinking ability, finally impacting

on their academic performance.!'® 2

Active learning means active participation of students with learning materials in the
classroom through think-pair-share, peer discussion, collaborative work, analysis and
application rather than simply to listen and memorize. Active learning includes not only
group work, asking questions, explanations but includes planning and revision of the
learning process also. Because of this practice, gained knowledge by active learning
becomes permanent whereas in traditional lecture method students forget their achieved

information very shortly.

Active learning is quite opposite to the traditional style of teaching where students
just listen and absorb information offered by the teacher. In active learning student’s
role is considered prime. Kuh ef al., noted that active learning contributes golden
chances for significant academic activities which have positive impacts on retention
and performance.’® According to Mills, active learning foster students thinking more
critically and creatively.>’ It also explores student’s personal mindset, integrity and sense
of honor. Stern put forwarded the definition of active learning as it imparted students
to decide which particular field of education is liked by them for study.*® According
to Prince, active learning involves students’ recall of information significantly.** The
famous education philosopher John Dewey mentioned that learning by doing is active

learning.'*

In active learning students take the chief responsibility and seek help from teachers only
when needed. Active learning methods initiate students to gain something new with
pleasure, improving their writing and speaking skill as well. Active learning method
helps students to think critically.* This method increases individual thinking power and
finally has positive impacts on their academic results. Emphasizing the huge benefits of
active learning in mind, the chief focus of this study is fixed to observe and evaluate the
impacts of active learning process on students’ academic performance at undergraduate
level Zoology Classes in Khulna Government Women'’s College, Bangladesh instead of

the traditional lecturing method.
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Review of Literature

The impacts of active learning methods in classroom management and students’
academic success was studied by Odabasi and Kolburan who found that active learning
helped them to remember the concepts permanently and this method is vital for
their academic success.* Sometimes uses of chart, models, technology etc enhances
students’ academic performance. Pop-Pacurar and Tirla introduced models in biology
classes as strategies of active learning and observed that students’ average final score
has increased by 2.03 points from the initial test whereas it was only 0.93 points who
did not use models.* Model provides information through visual, tactile and auditory
ways. An observation of Marlowe indicated that students’ semester grade improved
who watched video lecture and finished their assignment in class hour in comparison
to those students who did not prevail this opportunity.** Greater students learning and
conceptual understanding in upper division biology class takes place when interactive
participation of students is ensured and effective learning is never possible without
active engagement of students in the learning process.” %

Mahendra et al., emphasized the multicultural activities for better understanding
of classroom learning instead of a single talk-chalk method.** An integration some
strategies of active learning with traditional lecture method in a non major biology
class and obtained significant improvement in conceptual understanding, responses and
grading of students.*® As strategies they used chart, model, journal, diagrams and others
during classroom teaching. The effects of active learning on quality education both
at private and public universities of Bangladesh was studied by Chowdhury and she
pointed out some factors such as shortage of better infrastructure, modern class room
facilities, trained teachers as well as large class size, excessive curricular loads, students
prior experiences about active learning are the major hindrance behind the quality
education.'” She also reported that most of the university teachers in Bangladesh believe
that all students are alike in the class room and their needs are same. This conception is
wrong because each student is unique in thinking, so a single strategy of teaching like
chalk- talk is not enough for all students in the class. From the study, she recommended
the introduction of training programs for junior and senior teachers, redesigning of class
room in a way that will help group discussions and other interactive activities among
the learners. Besides, she emphasized the use of computers, power point, videos and
other reality based computer software to develop students’ higher order of thinking.
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In order to see the impacts of using students’ personal mobile devices and laptops in
higher education, Ghilay and Ghilay carried an experiment at Neri Bloomfield School
of Design and Education , Haifa , Isreal.?’ Sixty seven students took part in the research
and they opined that courses based on mobile phone technology ensured their better

engagement in learning process and improved academic attainment.

Redesigning of courses sometimes has positive effect on learning process. In order
to evaluate the impacts of course redesign on attitudes and performances of students
Armbruster ef al.,* performed an experiment on undergraduate level major and non
major biology students for three successive years (2006-2008). For this, they reorder
the presentation of the course content first, and then introducing active and problem
based learning into every lecture and finally using strategies to ensure a more suitable
environment for student centered learning. Student were taught according to above
mentioned redesigning of course in 2007 and 2008 but in 2006 they were taught with
primitive traditional lecture format only. Students three years performances were grades
and analyzed statistically. Results revealed that attitudes and performances of students
have increased significantly in 2007/2008 than 2006.

Freeman et al., conducted an experiment to see the impacts of traditional versus active
learning on examination score and failure rates of undergraduate college students of
science discipline.'® Their investigation results revealed that student performance in
examination increased by active learning compared with traditional lecturing method.
Average failure rates of students were recorded as near about twenty two percent under

active learning whereas it was thirty four percent under traditional lecture method.

Daniel performed an investigation by adding cooperative and collaborative activities
in an undergraduate introductory biology courses to measure their impacts on students
attendance and performance.'? For this he divided two hundred sixty six students into
two equal groups i.e., each group consisted of one hundred and thirty three students.
Students of one group were allowed ten minutes time to discuss with peers before
the test. The counter group (Control group) was not given the opportunity. A test was
taken by fifty multiple choice questions which were identical for both groups. Results
revealed that students who took part in pre exam group discussion were more confident
and anxiety free in answering the questions whereas students of control group were so

nervous and did several stupid mistakes.
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The effectiveness of active learning method is studied by Slavin who stated that it
motivates goal oriented behavior of learners.* Tynjala found that active learning helps
to produce student better results more effectively than a traditional teacher centered
method.”? The study of Prince advocated that use of active learning facilitates in

improving student performance.*

Deeper learning by active learning approach depends on a number of variables, these
are teacher attitudes ¢, ways of teaching !°, assessment ?, and teacher response also.>
Moreover research revealed that student age, sex, subject discipline are directly
correlated with student learning and achievement.'®! Research also indicates that
relevant course content, teachers’ support and method of teaching are very crucial for
more productive learning.3% 14

The investigation results of the Shah and Irshadullah demonstrated that student
attendance, prior english grades, demographic factors etc are linked behind the
development of academic performance in addition with active learning.* Similar results
were also observed by Mushtaq and Khan who mentioned that proper guidance, family
stress, communication skills are important factors that affects student performance.*

Material and Methods

The investigation was carried out by mixed method as methodology. The quantitative
data for this study were generated by analyzing the document of the students’ exam
score. A survey based on questionnaires was used as instruments to collect students’
opinion as qualitative data. Ten structured questionnaire were developed after doing an
extensive review of literature in order to find the students’ experiences of experimental
group only about active learning. Survey experiment is very important in making a
very precise report and conclusion. The survey experiment also provides significant
information about personal feelings, perceptions, attitudes, opinions, knowledge, etc
of a group of targeted people.* Besides, an observational data were also recorded from
both groups of students on their responses in active and traditional learning.

Sampling

The study was carried out at Khulna Govt. Women’s College , Bangladesh. It is located
in the Khulna district, a southwestern part of the country. Thirty students of third year
(Hons.) of the Zoology Department were the subject of this study who regularly takes
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part in the classes. They were all female students and their aged between 21-22. Two
equal groups were made randomly by the students. One is experimental group and other
is control group. Each group was composed of fifteen students. Each group of students
was instructed blood circulatory system, digestive and hormonal system of human body
separately but the objectives of their course out lines, duration of class time, even text
book were kept same for internal validity. Moreover in order to minimize the teaching
variability both groups of students were taught by the same faculty member. Two
classes per week and six weeks (from first week of April, 2019 to middle of the month
of May, 2019) courses were selected for the study. Duration of each class was sixty
minutes in length. The experimental group was taught by applying strategies of active
learning whereas the classes of control group were taken only by using traditional chalk
and talk method only. Power point, models, chart, cooperative group work, think -pair-
share, debate, quick quizzes, muddiest point etc were used as active learning strategies
for the students of experimental group. At the quit of the courses a test was taken by
same multiple choice questions of twenty marks to compare the grades between the
two groups. Students had been urged to view their experiences on five point Likert
Scale ranging from 5 (strongly agree) to 1 (strongly disagree) about active learning
method. Before conducting the research, ethical issues of quality research as described
in University of Nottingham Malaysia Campus (UNMC) documentation were ensured
and approved by the respective tutor.

Analysis of data

In order to view the impacts of two teaching methods on students’ academic performance,
data were analyzed by descriptive (mean, standard deviation, standard error) and
inferential (independent t-test) statistics at the <0.05 significant level. At the end of the
courses, the academic overall performance of experimental group was compared with
the overall performance of students of control group. Besides, students have viewed
their experiences through answering of questionnaire questions. In order to enhance

validity and reliability, all results of the investigation were triangulated.
Results

Calculated exam score of the two groups of students are provided in Table I. Survey
results of students’ experiences about active learning of experimental group and
observational results on different parameters of classroom activities of both groups of
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students are provided in Table II and Table III respectively.

Table I: Descriptive results of two groups of students.

Group Mean + S.E, N T D.F .Le.vel of
significance
Experimental group
(active learning) 15.46 + .47 *
Control group 30 2.81 28 0.05
(traditional learning) 13.40 + .48

[ S.E.-Standard error; N-Number of Students; T- t-test results; D.F.-Degrees of Freedom]|

The results of the present study revealed that performance of students under traditional

lecture method is not praiseworthy in comparison to the results of active learning method.

Students under traditional lecture method could not achieve higher grades in exam
outcomes. Quantitative data of students’ exam outcomes indicated that a significant
relationship (<0.05) exist between active learning and students’ performance. Students

performed better on content taught by active learning method.

Table II: Students’ experiences about active learning method

Strongly Neither Strongly

Experiences of students Agree | Agree nor | Disagree | .

agree . disagree
Disagree

1. The class with power point, group| 9 6 0 0 0
work, debate and other forms of| (60%) | (40%) - - -
active learning was interesting.

2. The class environment was 8 6 1 0 0
charming and easy to understand| (53%) | (40%) | (7%) - -
in active learning method.

3. Class activities were helpful in| 6 6 2 1 0
building interaction between| (40%) | (40%) | (13%) (7%) -
students and teacher or students
with other students.

4. Active learning method helped you| 6 5 3 1 0
to review the key points of the| (40%) | (33%) | (20%) (7%) -
contents or reach higher order of
thinking.
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. Active learning method helped you| 5 4 3 2 1
to retain course material for a| (33%) | (27%) | (20%) | (13%) | (7%)
long time.

. Active learning method helped you| 6 3 2 2 2
to keep your attention throughout| (40%) | (20%) | (13%) | (13%) | (13%)
the class.
Active learning method helped| 4 5 3 2 1
you to use cent percent class time| (27%) | (33%) | (20%) | (13%) | (7%)
efficiently.
Active learning method helped you| 3 4 4 2 2
to take better notes during lesson. | (20%) | (27%) | (27%) | (13%) | (13%)
In active learning method do| 4 3 3 3 2
teachers value your potential to| (27%) | (20%) | (20%) | (20%) | (13%)
solve your problem?

10. Active learning method is helpful| 5 3 4 2 1

for you to attain better results in| (33%) | (20%) | (27%) | (13%) | (7%)
your examination.

Strongly Agree-5; Agree-4; Neither Agree nor Disagree-3; Disagree-2 and Strongly

Disagree-1

From the table Il itis assumed that active learning method inspire students to participate

in lessons more actively via group work, making interaction with others, reviewing the

key points, keeping attention throughout the class, proper use of valuable time etc. Not

only that this method also helps them to retain the course material permanently and

obtaining better result. In a word the entire class room seems to them very charming

and delightful. So this method may be a very useful tool for classroom management.

Table III: Observational results of experimental group and control group.

Description / No. of . L. . .
T Group o Description of activity / respond
. All students (cent percent) of this
DRl = group attend in the class timely.
Seventy five percent students come
Students’ i ini
g Conirol 15 timely but the remaining twenty
attendance five percent make delay to attend
the class.
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Excellent. Students want o solve a

Class room Experimental 15 problem by interacting each other.
interaction They respect others’ opinion.
Control 15 Very week or no sign of interaction.

Most of the students don’t hesitate
to ask question to their teachers

A very few (one or two) students

Experimental 15

Questioning in the

class room Control 15 ask questions to their teachers
among the fifteen participants.

) Experimental 15 All are exciting to give the answer.
Answering They all feel shy i i

question Control 15 y y in answering

teachers questions

Students feel pleasure to take partin
Experimental 15 group work, debate, presentations

Group work and other collaborative activities.

participation Students d take part |
Control 15 ents do not take part in group
work
Class room Participatory and friendly. Every
environment Experimental 15 student takes the responsibility of
doing things from their own.
(disinterest/ Control 15 Monotonous, boring, disinteresting,
participatory) ontro one way etc.
Discussion

Fayombo showed that a significant positive correlation exist between the application of
active learning strategies and students academic achievement which strongly supports
the outcomes of present study.!” Haberyan gave an explanation of active learning which
creates a student’s affinity toward learning.* By active learning method students have
an opportunity to discuss a thing in different ways with other members of the group
and come to a decision about result on consensus basis that affects their exam grades
positively which supports the results of present investigation. A comparative study
between problem based and lectured based learning of Achuonye on eight hundred and
ten secondary school science students in Nigeria has shown that problem based learning
motivated the male students especially to learn biology more in comparison to lecture
based learning which is in keeping with the results of the present study.'! This high

motivation come from the real life experiences and collaborative nature of problem
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based learning strategy. The significance of problem based learning was reiterated by
Tandogan and Orhan, who stated that enactment of problem based learning positively
affects learner’s intellectual progress and keeps their wrong thought at the reasonable
level >

The effectiveness of active learning was studied by Ganyaupfu who stated that a
combination of teacher centered and student centered approach is the most effective
method which is firmly consistent with the results of present investigation.!” To
determine the potential factors that affects student academic performance, Mushtaq and
Khan carried out an experiment and found that communication, learning facilities and
proper guidance have positive significant effect on student performance and the only
family stress affects negatively the performance of students.*

The effectiveness of team based learning (TBL) versus lecture based learning in
sociology class was evaluated by Killian and Bastes who found that students in TBL
classes obtained higher grades in their final exam than students in lecture based learning
(LBL) classes.?’” The main causes of better performance of students in TBL classes are
students are able to discuss a topic in different ways or brainstorming their ideas with
others or give opinion in small groups which supports the results of present investigation.
In a word, a tem based learning class is enjoyable and appealing. Academic performance
was monitored by Aji and Khan and found that students passing rate in active learning
classes was 61% whereas it was only 40% for the students in traditional class room.> The
high and low performance under active learning and traditional learning respectively
supports the outcomes of students of experimental group (active learning) and control
group (traditional lecture method of learning) of present study. The investigation of Burt
proved that motivation as well as performance of students improves by active learning

through development of self confidence, metacognitive skill, and learning goals.’

A study of Kokabas demonstrated that students attitudes positively improved by
cooperative learning, a sub dimension of active learning.?’ Statistical analysis of the
investigation results of Pimolporn and Darrin demonstrated that use of active learning
approaches positively increases students’ attitudes towards their academic achievement
which is in keeping with the findings of present study .** Active learning of the present
study helps students to construct a better understanding of the concepts more efficiently
and obtain increased grades that is supported by the results of previous studies of
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Armbruster, al et.,* Bonwell & Eison®, Chowdhury '°, Freeman, et al.,'s. Not only
that active learning helps learner to retain acquired knowledge for longer time because
during learning they themselves remain active, performed activities in cooperation with
their peers, try to learn something by doing.

Recommendations

1) Emphasis to be given on teacher professional training especially in pedagogy,
teaching methodology and ICT.

i1) It is important to minimize class size i.e., students-teacher ratio for effective

learning.

iii) Importance to be given on the availability of teaching aids like computer, power
point, projector, microscope, digital board, chart, model, etc without which
implementation of active learning is difficult to carry out.

iv) Importance to be given on the development of warm relationship between teacher
and student.

v) Active learning is poorly practiced in our country. So this method should be
incorporated in syllabuses and curricula of higher education institutions in
Bangladesh.

vi) Before the introduction of active learning, try to convince the students about the
benefits of active learning.

Conclusion

From the present study it is assumed that students engaged in active learning
outperformed their counterpart which supports the superiority of active learning over the
traditional learning method. Moreover questionnaire results indicated that the majority
of the students showed their positive views towards the active learning approaches.
Nevertheless the study may serve as basis for further studies to promote active learning
strategies i.e., student direct engagement with course material, active collaboration, use
of technology etc. Active learning plays an important role in class room management
which ensures high satisfaction to the students in the present investigation. In addition
to students’ academic success, active learning method not only cultivates joyful and

interactive classroom atmosphere but also helps them to recollect and keep obtained
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knowledge permanently in their mind. Active learning method helps to develop students’

metacognitive faculty also. So the active learning method ought to be incorporated in

our educational system as a teaching method.
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On Some Characteristics of the Joint...
1. Notations and Introduction

X, ) .
X, = [X“ J j=1,2,...N(2): Two dimensional normal random vectors,

2j

X

1» j=1,2,..,N(>2): sample observations of the first component of a two- dimensional

independent normal random vector, X,,, j=1,2,..,N(>2): sample observations of the
second component of a two-dimensional independent normal random vector,
X, = Z,X - X, =2 X,,: Mean of components, X = [)’? ]: Vector of sample means,

=1 5

i(X , —X)(X,—X) = 4: The sums of squares and cross product (SSCP) matrix,

J=1

A=(a,;),i=1,2;k=1,2: SSCP matrix is written by its elements,

N - N _ _
where a; :mSi2 :Z(Xij _Xi)Z’ m=N -1, and a, :Z(le _X1)(ij —X,)=mRS,
=1

J=1

X=(o,), i=12; k=1,2: Variance covariance matrix,
2 2 8
where o,, =0, 0,, =0,, 0, = po,c, wWith ¢, >0, o, >0,

£ (1< p<1): The product moment correlation coefficient between X, and X,.

Fisher (1915) derived the distribution of the matrix A in order to study the distribution
of correlation coefficient for a bivariate normal sample. The joint density function (pdf)
of the elements of A can be written by the following :
m-3 2
_ 2\ o _ Ay 4 P, (1.1)
fay,ay,a,)=c (auazz @i ) eXp( “o(1-pHo?  (1-pHoo, Ja
where 2" \ZzL(m/2)L((m—-1)/2)c =(1-p*) "*(c,0,)™",

with @, >0, a,, >0, —/a,,a,, <a,, <ila,a,,, m>2, —1<p<l (Anderson, 2003,
123).

For the estimation of correlation coefficient by modern techniques, we refer to
Ahmed (1992). The joint density function of U =mS} /o] and V =mS; /o;, called
the bivariate chi-square distribution, was derived by Joarder (2007) in the spirit of
Krishnaiah, Hagis and Steinberg (1963) who studied the bivariate chi-distribution. The
product moment correlation coefficient between U and V' can be calculated to be p*. In
case the correlation coefficient p =0, the density function of U and /' becomes that of

the product of two independent chi-square variables each with m degrees of freedom.

In this paper, we derive the joint pdf of sample variances, namely, s?and s? in

BY ((/(///r:y(/(ymlum/ Volume -1V, Issue-I, July 2022 127



M. Hafidz Omar and Anwar H. Joarder

Theorem 3.1. With the help of transformations in the density function, we derive the
joint characteristic function in Theorem 3.2, the marginal distribution of variance,
conditional distribution of variances, moments and some other characteristics of
conditional distribution are discussed in Section 4. Product moments and Shannon
entropy are discussed in Section 5 and Section 6 respectively. Correlation between
sample variances is also derived in section 5. In the special case of p =0, the findings
in the paper matches with the independent case of sample variances. The results in the
paper can be extended to joint distribution of sample variances based on scale mixture
of bivariate normal distributions along Joarder and Ahmed (1996).

2. Some Mathematical Preliminaries
The hypergeometric function | F, (a,,a,, -*,a,;b,,b,, --,b, ;z)is defined by

00 .o k
pﬁ;(al,az,---,a,,;bl,bz,-.-,bq;z):z(‘;)‘k*(“z){“ ("P)*“Z_', @2.1)
k=0 ( 1){k}(b2){k;"'(bq){k; k!

where a,, =a(a+1)---(a+k-1).

The hypergeometric function | F(a;b;z ) is related to generalized Laguerre polynomial
L (x) by the relation

Lff)(z):(nZale](—n;a+1;z) 2.2)
(Abramowitz and Stegun, 1964, #22.5.54, p780). Note that ,F(a,b;z ) can also be
transformed as

F(asb;z)=e* | Fi(b-a;b;z) (23)
(Abramowitz and Stegun, 505; #13.1.27). Also ,F,(a,b;c;z) can be transformed as
JE(a,b;c;z)=(1-z) " ,F(c—a,c—b;c;z) (2.4)

(Gradshtyen and Ryzhik, 1992, 1069). The function ,F (a,b;c;z)is also related to
Jacobi’s polynomial P'“#(z) in the following way:
!
F(n,a+1+f+nia+liz)=——P@P(1-2z). (2.5)
(n + 1){;1)

We will also be using the following descending and ascending factorial of k terms:

a{k}za(a—1)~'((l—k+1), a{0}=1. (2.6)
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ay, =a(a+l)---(a+k-1), ag =1. (2.7)

3. The Joint Density Function of Sample Variances

Considerarandomsampleofsize N representedby X, =(X,,, X,,,---,X ), j=12,---,N

where X, ~N,(4.2), u#=04, 0 5p,) and Z=(o, ), i =1,2,---,p; k =1,2,---,p
is a p X p positive definite matrix. Then v, =i(X,.j X/t~ (i =12,---,p)
with m =N -1, and the joint distribution of U/:U ..U, 1s called a p-variate chi-
square distribution (Krishnaiah, Hagis and Steinberg, 1963). In this section we derive
joint pdf of sample variances S 12 and S 22 , and study some related properties in the
subsequent chapters. Though the joint density function follows from Krishnaiah, Hagis
and Steinberg (1963) or Joarder (2007), we provide direct derivation to provide better

insight.

Theorem 3.1 The joint pdf of §? and §? is given by

fi(s2.s)=| =2 ’ CF Vil ex — i+i
) s s ) A=)y T (m/2) P 2-2p% o o

2 2 2
(3.1)x0F1(ﬂ; SR j
2 2-2p7) o 0;

where m =N -1>2, —1< p <1and the function  F (a;z)1s defined in (2.1).

Proof. Under the transformation 4, = ms?,a,, = ms?,a,, = mrs,s, in (2.1) with Jacobian
J((a,,,a,,,a,,) = (s{,s2,7)) =m’s,s,, the joint pdf f£(s7,s7,r)of S?,S; and R can be
written out, and then the pdf of S?and S; can be written as

i " (l_pz)—m/z - . P
(5,8,)" “exp| ———| L+-2% | |I(s,,s,)
20102] Jreren T s el e )|

1
where I(s,,5,) = J‘(l_rz)ws)/z exp{mp;vlszrjdr
-1 (1_:0 )O-lo-z

Having evaluated the last integral and made some algebraic simplifications, we have
the pdfin (3.1).

fz(sf,s§)=[

It has been checked with MATHEMATICA 5.0 that the function in (3.1) integrates to 1.
Figure 1 in the Appendix shows the bivariate surface of the density function in (3.1) for
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various values of p for m = 5.

Theorem 3.2 The characteristic function of the joint pdf in (3.1) of sample variances
is given by

—m/2
2- 2 2 2 4 2_2 2
¢(t1,t2)=[(1— 2 llj(l— 192 t2j+ 0'022’0 tt, ,
m m m

where —1<p<1 and m >2.

Proof. The characteristic function of the joint pdf of sample variances in (3.1) is given
by #@,.t,) =.|.Vi0_[;oe"("“”2”f(u 2v)dudv . The integral can be evaluated by expanding
oF1(b;2) in the density function f,(s?,s?).

4. Marginal and Conditional Distributions

Theorem 4.1 Let S? and S 22 be sample variances with joint pdf given by (3.1). Then
S?2(i =1,2) has the following pdf:

, m Z2 (Sg)(mfz)/z s’
gi(si): 252 Fl(m/z) CXp 20_21 5 (i=1,2).

Proof. The proof requires the evaluation of the following integral :
g(s)=[ £i(st,53)ds], i=1,2,

0
where f,(s.,s3)is defined in (3.1).

It can be checked that mS’ /o7 [0 ., i=1,2.

Theorem 4.2 Let S 12 and S 22 be two correlated sample variances with joint pdf given
by (3.1). Then the conditional pdf of § ,2 given S 22 = 522 is given by

rte=( = g om (sl
T @20 ) Tmi2) | 20-p)\ 07 o @

‘< F m . (m,0)2s12S22
0° 1 > _ 2\2 2 2 |°
2 2-2p) o0,

where m>2, 1< p<land ,F (a;z)is defined by (2.1).
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Proof. The theorem follows from

2.2 :fz(sf,szz)
fZ(Sl |S2) gz(szz)

where g,(s3)is given by Theorem 4.1

Theorem 4.3 Le S 12 and S 22 be correlated sample variances with joint pdf given by
(3.1). Then the regression function of § 12 given § 22 =S 22 is given by

2

E(512 |522 =S22) =[m(1—,02)+p2\/]o-—1, m>2, —-1<p<l.
m
Proof. The regression function of S; given S; = s3 follows from the definition

E(ST|S; =s)= |5 f(s7 | 57)ds;.

O sy 8

Theorem 4.4 Le S 12 and S 22 be correlated sample variances with joint pdf given by
(3.1). Then the a-th moment of the conditional distribution S 12 given S 22 = sz2 is given
by
—2p%)2 ) T(a+(m/2
E(Sl2u|S22:S22): (2 2,0 )O-l (a (m ))efzIE a+ﬂ’ﬂ’z , (42)
m F(m / 2) 22
where m >2, —1< p<land  F (a;b;z) is defined by (2.1) and (2.3).

Proof. The regression function of S given S; =57 follows from the definition

[oo)
2 2 2 2 20,2 2
E(S™|S; :SZ):IslafZ(Sl |s5)ds ;.
0
The derivation requires evaluation of a gamma integral, and simplification of

hypergeometric function.

Corollary 4.1 Le S 12 and S 22 be correlated sample variances with joint pdf given by
(3.1). Then for any positive integer a, the a-th moment of the conditional distribution

of S given S; has the following representations:

2)\¢ 4 2 k
E(S2|8?=s}) =(%1J ZLZJ(% pzj @2-2p"*(m/2),, . (4.3)

k=0 2
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(m-2)12

o E(S] ] =)= [ j @-20y all ™ (-2), (4.4
m

where —1< p<1, m>2, L'”(x)is the generalized Laguerre Polynomial defined by
(2.2) and z is defined by (2-2p?)c2z = ms?p*.

Proof. By using (2.1) in (2.3), we have

F(a+(m/2);(m/2);z)=¢€ a){k} Z) ’
o (m/2),, k!
which, by virtue of (2.6) and (2.7), can be expressed as
a a{k} Zk
F(a+m/2);(m/2);z)= _a z
(a+(m/2):(m/2):z2) i), &
Since | ¢ =a{k}’
k k!
F (a+(m/2);(m/2);2) Z a)  z s
a m m Z)= = .
k (m/2){k}

Hence by using (4.5) in (4.2), we have (4.3).
Next, by using (2.3) in (4.2), we have

B(57 15 =222 n(an12) (s 2)). =

Putting n =a,a+1=(m /2) in (2.2), we have

(m-2)12 . _F(a+(m/2)) . .
. ( Z)_—a!F(m/2) 1Fl( a;(m/2); Z). 4.7

By using (4.7) in (4.6), we have (4.4).

Corollary 4.2 The second, third and fourth order moments of the conditional pdf of
sample variances are given by

4
o
E(S}|S; =s2)= [/)4\/2 +2(m+2)p2v(l—p2)+m(m+2)(1—p2)2}m—12, (4.8)
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()

sf} = [P6v3 +3m+4)p (- W +3(m+2)(m+4)p*(1-p*) v
(4.9)
em(m+2)(m+4)1=p*) (07 /m)

| (s?)’

s22i| =[P +4(m+6)p (1= p*)’ +6(m +4)(m +6)(1- p*)*?
(4.10)

H4(m +2)(m + 4)(m + 6)p>(1- p*Y viM (1- p2)* | (0 / m)'
respectively where M = m(m+2)(m+4)(m+6) and v=ms, / o;.

Corollary 4.3 The second, third and fourth order corrected moments of the conditional

pdf of sample variances are given by

2

E[{Sl2 = E(Sl2 | Szz)z} |S22} = {2111( = p2)2 + 4p2( = pz)n:; }(0-12 /m)z, 4.11)

2

E{{Sﬁ - (57 1 83)°}) Sj} = 81 - p2)2|:m(1 _ ) 2mng }(le/m)i (4.12)

and

glist — B(s? | 2 | 52 @.13)
= 12(1 - p2)2[4p4v2 + 4(m + 4),02(1 = pz)v + m(m + 4)(1 = p2)2](0'12 /m)4,
respectively where m >2 and —1< p <1.

The moment in (4.11) is the variance of the conditional pdf of variances and is popularly
denoted by Var(S; | S; =s3).

Corollary 4.4 The coefficient of skewness of the conditional distribution of variances

is given by
E[{Sf — E(s? | s2) Sf] i V8l = p2)lmlt - p*)+ 3p%ms? 1 53] (4.14)
[Var(Slz | Szz)]3/2 [m( _ p2)+ 2p2mS22 / 0_22]3/2 .
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If p=0, the coefficient of skewness reduces to ./g/z, which is the coefficient of
skewness for univariate chi-square distribution with m degrees of freedom (See
Johnson, Kotz and Balakrishnan, 1994, 420). If p=0and m increases indefinitely,
then the coefficient of skewness of the conditional distribution would converge, as
expected, to 0.

Corollary 4.5 The coefficient of kurtosis of the conditional distribution of variances is
given by

E[{(S! —E(S; )} 5] 3[40V’ +4(m+4)p* (1= p*)v+m(m+4)(1- p*)’] (4.15)
Var(S; |s;)) 2p*v+m(1-p*)I ’

where v=ms; /o,, —-l<p<l,and m>2. If p=0, the coefficient of kurtosis
reduces to 3+12/m, which is the coefficient of kurtosis for univariate chi-square
distribution with m degrees of freedom (See Johnson, Kotz and Balakrishnan, 1994,
420). If p=0and m increases indefinitely, then the coefficient of kurtosis of the
conditional distribution would converge, as expected, to 3.

5. Product Moments

The following theorem reported in Joarder and Abujiya (2008) and Joarder (2009) has
been expressed in generalized hypergeometric and some other functions in this section.

Theorem 5.1 Let the sample variances S and S; have the joint pdf in (3.1). Then for
a>-m/2,b>-m/2 and —1< p<1, the (a,b)-th product moment of S? and S,
denoted by 1/'(a,b; p) = E(S}°S2"), is given by

oo 3“”’ re 2 D((m/2)+a)T ((m/2)+b) L o,
u(a,b,p)—(mj 0,0, (m/2) 2F1( a,=b;(m/2); p ) (5.1)

Proof. The (a,b)-th product moment /'(a,b; p) = E(S}S;") is given by

, _ 612a622b 2a+b(l_p2)a+b+(m/2) @ (2p)2k F(k+a+(m/2)) L
Hab)== =3 it/ ; QO Tk n12) T (k+b+(m/2))T(k+1)

Since (2z )'\/; =2z !F(z +(1/ 2)) , the above can be written as
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ol 2a+b(1_p2)a+b+(m/2 o ,0 k+a+(m/2))
b; p)=——-2 r_ T(k+b+(m/2)).
H@bP) = i) kz K T(k+(m/2) [(k+b+(m/2) (52)

Then by hypergeometric function (2.1), we have

O-lzao'zzb o+d 2\a+b+(ml2) F(a+(m/2))l"(b+(m/2))
2 ) I*(m/2)

H(a,b;p)=——7=2""(1-
m
X, F (a+(m/2),b+(m/2);(m/2); p*)

which can be transformed to (5.1) by virtue of (2.4).

Corollary 5.1 Let the sample variances S? and S; have the joint pdf given by (3.1).
Then for nonnegative integers @ and b, m > 2 and —1< p <1, we have the following:

(i) 1/ (a,b; p) = ";naz 2‘”b(m/2){b}2( 1" [ j(1+b—k){k}((m+2k)/2){ak} o
(0'20'2) 2k
(i) (a0 p) =" 4“(m/2){a}2( j(1+a—k){k}((m+2k)/2){a_k}p

e e N 0_12‘1 (m/z){a} : (l_a_k){k} 2%
(#17) p'(a, a,P)—(GzzJ ((m 2)/2{“}2(/(] (m/2)_{k} P

where a** and a,, are defined by (2.6) and (2.7) respectively.

N Qs (—a ){k}(_ ){k} ,0
Proof. (i) Since , F,(—a,~b;(m/2); p*) = » —— L
2 kZ; (m/2),, k!

Abramowitz and Stegun, 1972, p561), from Theorem 5.1, we have

F(a+(m/2))F(b+(m/2))Zal(—a){k}(—b){k}p_k
I*(m/2) = m/2)y,, k!

, (See 15.4.1 of

H'(a,b; p)=2""

Further by virtue of (—a),,,I'(a—k+1) = (=" T'(a+1), we have

b

ot T(a+(m/ D)L (b+(m/2))&(a)(b—k+1),T(m/2)
@B = 2 [(m/2)T(m/2) kZ; k) T(m/2)+k)

which is equivalent to (i), since a,,,I'(a) =T'(a +k).
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(ii) Putting a for b in Theorem 5.1, we have
20520 T (a+(m/2
(a a)_o-l ?-2 2a (2 ( ))2
m* “(m/2)

which is the same as what we have in part (ii) of the corollary.

F,(~a,—a;(m/2); p*)

(iii) Putting —a for b in Theorem 5.1, we have

v o0, T(a+(m/2))T(-a+(m/2)) & al(-a—k+1),, p
OGP = T/ T i) & @ RmiDy, K

Since by (2.6), a*'T'(a+1—k)=T(a+1), the above can be written as what we have
in part (iii) of the corollary.

The moments in (ii) and (iii) represent the a-th moment of S’S:and S’/S;
respectively whenever a is a nonnegative integer. The above moments in (i) and (ii)
are represented by Jacobi’s Polynomials in the following corollary:

Corollary 5.2 Let the sample variances Sf and 522 have the joint pdf given by
(3.1). Then for nonnegative integers @ and b, m >2, and —1< p <1, we have the
following:

(i) ' (a,b; p) =

2a__2b
(op) O'z ya+b (m/z){b} (1_pZ)—a—ba!f;((m/l)fl,fa—bf(mlz)) (1_2102)’

N (012022) a 2\-2a ((m/2)-1,-2a—(m/2)) 2
(n),u(a,a;p):74 (m/Z)M(l—p ) “alP, ’ (1-2p7).
Proof. Putting a=n, a+1+B+a=-b, a+1=(m/2), z = p* in (2.5), we have

a!
JF(=a,~b;(m /2); p )——( /2‘) pln/Dmab=miD) () _ 3 52y

Then (i) and (ii) follows from Theorem 5.1.

The corrected product moments of the joint pdf of sample variances can also be
calculated by w(a,b; p) = E[(S? —E(S}))*(S; —E(S3))"] with the help of #'(a,b; p)
. Then one can write out the covariance matrix of bivariate chi-square distribution by
2
2
Var[ ‘5; J 2m, Var(S ) 2&, Var(Szz) 20 , and COV(S2 Sz) L‘z/?’
o, m m m
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which also clearly shows that the correlation between {7 and V is p’.

If p=0in (3.1), Cor(S?,S?)= p* =0,that is, if sample variances are uncorrelated,
it can be checked that 7, (s?,s52) = g,(s?) g,(s2). That is, the joint pdf in (3.1), is an

example that exhibits that uncorrelation of §7 and S implies independence between

them.

6. Shannon Entropy

The Shannon Entropy H(f)for any bivariate density function f (x ,x,) is defined

by H(f)=-E(In (X,,X,)). For the bivariate normal distribution it is given by

H (f ) =In(2zo,0,+/1— p>)+1. In the following theorem we derive the Shannon

entropy for the joint pdf of sample variances.

Theorem 6.1 Let the sample variances s?and S; have the joint pdf of in (3.1). Then

the Shannon entropy H (f) of the distribution is given by

—H(f)=(m=2)[log2+y(m/2)]-In[ 2" T*(m/2)(1- p*)"" |
+E|In F| 2, PSS,
l—p 2 0lo;(2-2p") )|

where y(z) = diln I'(z ) is a digamma function.
z

Proof. From (3.1), the Shannon entropy H (/) = —E(ln f(S7, Szz)) is given by

_H(f):E{ln 7 Dm/ 2=y 2-2p" @

which simplifies to

—H(f)= mT_Z[E(ln S+ E(nS3) |~In[ 2" T(m/2)(1- p*)""* |

+E{ln F[m LSZH
l—p 2°(2-2p)

(575" " S/ +S, m._p'S’S;
T27 @20

(6.1)

Since S > or S has a chi-square distribution with m degrees of freedom, the theorem

is then obvious by virtue of p(g2)- 2 [10g2+y,(m/2)]where v (z)is the digamma

function defined in the theorem.
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7. Conclusion

We have derived some characteristics of joint distribution of variances which will have

applications in the estimation of generalized variance and other inferential methods. It

is also open to extend these results to any other bivariate distribution especially to scale

mixture of bivariate normal distribution which includes bivariate t-distribution.
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Appendix

e)p=0 H)p=0.9

Figure 1. Joint Probability Density Function of Sample Variances for

m=35,0, =1,0,=0.9, and various p values
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Mudy of Nanocrystalzation Kinetis i Fe, Cu Nb i, B, Finemet Type
Alloy by Differential Thermal Analysis and Usmg leferent Models

Pritish Kumar Roy and Dr. Shibendra Shekher Sikder

Abstract

The study of the crystallization processes in the FINEMET type
nanocrystalline amorphous alloy is interesting not only from
the fundamental aspect of establishing reaction mechanism of
crystal nucleation and growth, but also from a technological
point of view. The process and nature of crystallization phase
constitution of nanocrystalline amorphous alloy of composition

e, Cu,NbSi . B, prepared by rapid quenching method is
mvestzgated in the present study. The amorphous nature of the
alloy has been verified by x-ray diffraction (XRD). The differential
thermal analysis (DTA) experiments were performed at different
continuous heating rates of 10, 20, 30, 40 and 50°C/min. Two
different crystalline phases are observed. The crystallization
temperatures, the volume fraction of crystallizations and
enthalpies of two different crystalline phases of the alloy have
been determined from DTA traces. The dependence of on-set
crystallization temperature (Tx) on the heating rate of different
phases have been used for the determination of different
crystallization parameters such as, the activation energy of
crystallization, the order parameter or Avrami exponent (n). The
results of crystallization were discussed on the basis of different
models such as Kissinger's approach and modification for non-
isothermal crystallization of Matusita in addition to Kolmogorov,
Johnson, Mehl, Avrami and Ozawa.

Amorphous, FINEMET, XRD, DTA, a-Fe(Si) phase, Fe,B phase, Activation energy of
crystallization, Avrami exponent.
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1. Introduction

Traditionally, solid state physics has meant crystal physics. Solidity and crystallinity
are considered as synonymous in text on condensed matter physics. Yet one of the most
active fields of solid state research starts from the middle of the last century has been the
study of solids that are not crystals, solids in which the arrangement of atoms lacks the
slightest vestige of long range order. The advances that have been made in the physics
and chemistry of these materials, which are known as amorphous solids or glasses, have

been widely appreciated within research community.

Amorphous soft magnetic alloys are now well accepted and mature materials. At first
the great interest in amorphous metals stems from the reports by Duwez et.all'! on the
preparation and properties of amorphous metallic alloys. Simpson and Brambley™
appear to have been the first to point out that the amorphous alloys are expected to have

no magnetocrystalline anisotropy and should have very low coercivity.

Nanocrystalline soft magnetic materials were first reported in 1988 by Yoshizawa,
Oguma and Yamauchil®!. Exploitation of this novel material in practical applications
started shortly after the discovery and manufactured by Hitachi Co. Ltd. under the
trade name FINEMET™. FINEMET is the first nanocrystalline soft magnetic material
in the world developed by Hitachi Metals, Ltd. The precursor material of FINEMET
is amorphous metal obtained by rapid quenching the molten metal, consisting of Fe,
Si, B and small amounts of Cu and Nb. The originally proposed composition of the

alloy was Fe_, .Cu Nb,Si . B,. By applying proper heat treatment to the alloy at higher

73.5
temperature (around 555°C) than its crystallization temperature of the amorphous state,
this alloy produces homogeneous, ultrafine nanocrystalline grain structure of a-Fe(Si)
with bcec structure having grain diameter approximately 10 nanometer and gain unique
soft magnetic properties®™. Usually on crystallization of amorphous alloys much
larger grains with diameter 0.1-1pum is obtained. The formation of this nanocrystalline
structure is ascribed to the combined condition of Cu and Nb, which both are not soluble
in a-Fe. Hereby Cu is thought to increase the nucleation of a-Fe grains, whereas Nb
lowers its growth rate!®. FINEMET has high saturation magnetic flux density (more
than 1T) comparable to Fe-based metal and high permeability (10000 at 100kHz)
comparable to Co-based amorphous metal. It has the advantages of both Fe-based and

Co-based amorphous metals. Researchers are working on nanocrystalline soft magnetic
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alloys since last around five decades. The interest has been growing day by day in the
synthesis and characterization of FINEMET type nanocrystalline amorphous alloys due
to their excellent performance in electromagnetic noise suppression and contribution to
energy saving. It allows reduction in size and weight of electric and electronic devices.
Magnetically soft materials are needed for the applications of magnetic devices such
as transformer, inductive devices, biomedical applications, space applications and
many more other applications. Nowadays, researchers are thinking that by using the
nanoscience and technology, it is possible to solve many unsolved real life problems

such as the fatal diseases like cancer.

FINEMET is obtained by the proper heat treatment to the amorphous state of the
nanocrystalline alloy. So, study of crystallization kinetics and behavior of this type
of fine metal (FINEMET) is fundamentally important. Differential thermal analysis
(DTA) is a direct and effective technique for analyzing the crystallization kinetics
and stability of the crystalline phase with respect to the crystallization process. In this
technique structural change occurs in the material under heat treatment. These changes
may be due to melting, solidification, dehydration, phase transition from glass to solid,
transition from one crystalline variety to another, destruction of crystalline lattice,
oxidation, decomposition etc. Differential thermal analysis (DTA) has been widely
used in scientific and engineering fields to study clays, soaps, polymers and various
other organic and inorganic materials those, may be solid or liquid. The DTA technique
was first suggested by H. Le Chatelier” in 1887 and was applied to the study of clays
and ceramics. The objectives of these DTA studies, generally speaking, included two
aspects: identifying the characteristic temperature and nature of phase transformations
of the alloy studied, and determining the effect of chemical composition and processing

on phase transformation behavior in the alloy.
2. Experimental

Glassy alloy Fe,, .Cr,Cu Nb.,Si , B, is prepared by melt spinning technique. The melt

71.5
spinning facilities were used at the Centre for Materials Science, National University
of Hanoi, Vietnam. Melt spinning is a widely used production method for rapidly
solidifying materials as well as preparing amorphous metallic ribbons. Amorphous

ribbons with the composition Fe, .Cr,Cu Nb.Si . B were prepared in an arc furnace

71.5
on a water-cooled copper hearth under an atmosphere of pure Argon (Ar). High purity
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(99.9%) source materials were obtained from Johnson Matthey (Alfa Aesar Inc.).

3000 - T
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g
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Angle (20)

Fig. 1 XRD pattern of nanocrystalline amorphous Fe, .Cr,Cu Nb.,Si . B, alloy at room

temperature.

A Philips Model PW 3040 X’ Pert PRO XRD system was employed for studying the
structure of the material. The copper target was used as a source of X-rays with A =
1.5406 A (Cu-K). The scanning angle was in the range of 30°- 90°. Fig. 1 shows the

X-ray diffraction pattern of Fe, .Cr,Cu Nb_Si . B, nanocrystalline amorphous ribbon

71.5
at room temperature. The absence of any sharp structural peak confirms the amorphous

nature of the sample.

Differential Thermal Analyzer (DTA) Shimadzu model TG/TDTA 6300 was used
to measure the thermal manifestation of the phase transformation and to study the
crystallization kinetics under non-isothermal condition. The DTA runs have been taken
at five different heating rates i.e. 10, 20, 30, 40 and 50°C/min on accurately weighed
samples taken in aluminum pan. The temperature range covered in DTA was from room
temperature to 800°C.

3. Results and Discussion

In Fig. 2 DTA trace of as-cast nanocrystalline amorphous Fe, .Cr,Cu Nb_Si , B ribbon

sample recorded in a nitrogen atmosphere with a heating rate of 10°C/min has been
presented.
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Fig. 2 DTA trace of as-cast nanocrystalline amorphous Fe_ Cr,Cu Nb,Si , B alloy.

There are clearly two separated exothermal peaks at Tp]=522°C and Tp2=661°C on
DTA curve, ascribed to the precipitation of bee-Fe(Si) and boride (FeB/Fe,B) phase,
respectively. Fig. 3 represents the DTA traces of as-cast nanocrystalline amorphous
Fe  .Cr,CuNb,Si , B, alloy from room temperature to 800°C with heating rates of 10-
50°C/min at the step of 10°C. In each DTA curve, two exothermic peaks are distinctly
observed; corresponding to two different crystallization events initiated at temperature

T  and T, respectively.

100
SO "Clrm i

B8O - 40 “Chmiin

s0 |- 30 “Clmin
40

20 -

(1] b

Heat flow (a. u,)

200 300 400 500 G600 TOoO
Temperatare (€ )

Fig. 3 Effects of heating rate on DTA trace of as-cast nanocrystalline amorphous
Fe  .Cr,CuNb.Si . B,alloy.
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The on-set crystallization temperature T_has been defined as temperature corresponding
to the intersection of two linear portion adjoining the transition elbow of the DTA trace in
the exothermic direction. The value of on-set crystallization temperatures (T  and T ),
crystallization peak temperatures (Tpl and sz) and crystallization ending or completion
temperatures (T, and T) at different heating rates for the alloy is given in Table-1.

Table-1 Effects of heating rate on 1% and 2" crystallization states of the nanocrystalline
Fe, (Cr,Cu/Nb,Si,; B amorphous alloy.

1% crystallization state 21 crystallization state
Heatmg Onset Peak Ending Temp. | Onset | Peak | Ending Temp. range | (T -T )
rate () in range temp. | temp | temp. »2 ool
. [temp. (T )| temp. | temp.(T) . . (T,-T.) in°C
UC/mm iH oC ! (T ) i[l oC in oC o (Tel-Txl) (TXZ) (Tp2) Ll (Tel) i I;i oCX2
ol in°C in°C 'C °C
10 509 522 560 51 650 | 661 683 33 139
20 516 532 574 58 657 | 672 | 696 39 140
30 518 537 578 60 661 679 | 707 46 142
40 520 544 587 67 665 680 | 709 44 136
50 522 547 600 78 668 | 686 | 713 45 139

Fig. 3 reveals that the crystallization of each phase occurs over a wide range of
temperatures and this temperature range increases with the increase of heating rate for
thel* crystallization state, but a little anomaly is seen in the 2™ crystallization state.
From Table-1 the crystallization temperature range for the 1 crystallization state is 51
to 78°C and for the 2™ crystallization state is 33 to 46°C. Crystallization temperature
range for the 1* crystallization state is always greater than the 2™ crystallization state.
The DTA curves in Fig. 3 show sharp peaks at 522-547°C for the 1% crystallization state
depending on the heating rate from 10°C/min to 50°C/min, which is lower than that
for original FINEMET 540-572°C respectively®! and the replacement of 1% Fe by Cr
of the original FINEMET 542-569°C respectively. Fig. 3 also reveals that the peak
temperature shifts to higher values with the increase of heating rate. In other word,
more heat energy is required for the formation of crystalline phases with increasing
heating rates. Table-1 also shows that the two crystallization events are separated by a
large temperature gap of ~140°C. For FINEMET without Cr i.e. for pure FINEMET the
temperature difference between two events was found ~150°C!'%. The large separation
between two crystallization events is one of the characteristic features of the FINEMET
type alloys, which exhibit easy nanocrystallization'!. From Fig. 3 we can also see that
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the peaks of 2™ crystallization state exhibited with high sharpness than the peaks of 1
crystallization state relating to strong crystallization of boride phase. These results are
fully agreed with those reported in the work of C. Gomez-Polo et.al '],

The crystallization volume fraction (o) at any temperature T is given as o= A /A, where,
A is the total area of exothermic peak between the on-set crystallization temperature T ,
where crystallization just begins and the temperature T, where the crystallization peaks
end i.e. crystallization is completed. A, is the partial area of exothermic peak between
the temperature T _and T . The temperature T is selected between T and T..

The calculated values of volume fraction of crystallization at different heating rates for

the alloy under study are listed in the Table-2.

Table -2 Effects of heating rate on crystallization volume fraction of I* and 2™
crystallization states of the nanocrystalline Fe,, .Cr,Cu Nb,Si , B amorphous alloy.

1™ crystallization state 2" crystallization state
Heating rate | Total peak | Partial peak | Crystallization | Total peak | Partial peak o
O . . . .| Crystallization volume
(B)in "C/min | area(A) in | area(A ) in volume area(A) in| area(A,) in .
A [ . H ; fraction(cr)
mm mm fraction(a) mm mm

10 9.53 2.55 0.27 5.66 1.26 0.22

20 16.98 5.48 0.32 8.90 3.12 0.35

30 15.92 6.01 0.34 13.80 5.19 0.38

40 23.86 10.62 0.45 18.05 8.79 0.49

50 41.38 20.55 0.50 21.98 11.8 0.54

Table-2 along with the Fig. 3 shows that the total peak area increases with the increase
of heating rate for both the crystallization states and for each of the DTA trace, the
area under the first crystallization peak is larger than the area covered by the second
crystallization peak. Table-2 also shows that, the crystallization volume fraction (o)
increases with the increase of heating rate for both the crystallization states. The
dependence of on-set crystallization temperature (T ) on the heating rate (B) is given by
the empirical relation that has been suggested by Lasocka!'*! and has the form:

T, =B, InB+A, (1)

Where, A_and B_are constants. The plots of In() vs T for the 1% and 2" crystallization
states of the alloy is shown in Fig. 4(a) and Fig. 4(b).
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Fig. 4(a) Plot of T,; [K] as a function of Fig. 4(b) Plot of T, [K] as a function of
InB  for o-Fe(Si) phase  of Inf for Fe,B phase of
Fe7175C1‘2Nb3CUISi1375B9 a]loy_ Fe71_5Cr2Nb3Cu1S113_5B9 alloy

The straight lines show the good validity of this relationship for the alloy. The calculated
values of A =764.5K=491.5°C, B =7.81min for the 1* crystallization state and A_
=897.1K=624.1°C, B =11.06 min for the 2" crystallization state. A values depict the
crystallization temperature at a heating rate of 1°C/min while B_values are proportional
to the time taken by the system to reduce its crystallization temperature when its heating
rate is lowered from 10°C/min to 1°C/min.

The kinetics of isothermal crystallization involving nucleation and growth is usually
analyzed using the Kolmogorov-Johnson-Mehl-Avrami (KJIMA) model!'* '], According
to this model, the volume fraction of crystallites ((0<a<1)) is given by!!¢8l:

a(t) = 1- exp {-(kt)""} 2

where, a(t) is the volume fraction crystallized after time t, n is the Avrami exponent that
is associated with the nucleation and growth mechanisms and k is the effective overall
reaction rate, which actually reflects the rate of crystallization in thermally activated
process and usually assigned Arrhenian temperature dependence,

k =k, exp (-E/RT) 3)

Where, E_is the activation energy of crystallization, k; is the pre-exponential factor
or frequency factor, which indicates the number attempts made by nuclei to overcome
the energy barrier during crystallization and R is the gas constant. In the framework of
KJMA model, the kinetic parameters n, k and E_are assumed to be constant during the
crystallization process.
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In non-isothermal crystallization, the existence of a constant heating rate condition
is assumed. The relation between the sample temperature and the heating rate can be
written as

T=T,+pt )

Where, T, is the initial temperature and B is the heating rate. As the temperature
constantly changes with time, k is no longer a constant but varies with time in a more
complicated form and Eq. (2) becomes

a (t) = 1- exp [-{k (T-Ty)/B} ] 6))
After rearranging and taking logarithms of Eq. (5), Ozawal'®-*! obtained
In {-In(1- o)} =nln k (T-T;)) - nln B (6)

According to Eq. (6), a plot of In{— In(1 — &)} versus Inp yield a straight line with slope
equal to n.

Fig. 5(a) and Fig. 5(b) show the variation of In{-In(l — o)} against Inf for the
.1.sCr,Cu Nb.Si . B amorphous alloy. The value of n for the a-Fe(Si)
crystalline phase is 0.60~1 and for the Fe,B crystalline phase is 0.69~1.

nanocrystalline Fe

It is well known that crystallization of nanocrystalline amorphous alloy is associated
with nucleation and growth processes and the extent of crystallization increases with an
increase in temperature. Due to these order parameter (n) changes. Since for the sample

prepared by melt quenching technique, the value of n may be 4, 3, 2 or 1, which can be

-0.2 0.1
0.4 03 f
. y = 0.602x - 2.746 os [ Y=0.691x -2.978
3 0o el
é/ \,__"/—0.7 F
5 08 = o9 f
g 1 S ¢
-1.2 -1.3 F
-1.4 S A
2 3 4 2 25 3 3.5 4
Inp nB
Fig. 5(a) Plot of In{-In(1-a)} as a Fig. 5(b) Plot of In{-In(1-o)} as a
function of Inp for the a-Fe(Si) phase function of Inp for the Fe,B phase of the
of the Fe'/l‘scerbgCul Si13v5B9 al]oy. Fe71A5CI‘2Nb3CUISi13_5B9 a]loy
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related to different crystallization mechanism; n=4 represents volume nucleation, three
dimensional growth; n=3 represents volume nucleation, two dimensional growth; n=2
represents volume nucleation, one dimensional growth; n=1 represents surface, one
dimensional growth from surface to inside®". In our present system of nanocrystalline
Fe  .Cr,Cu Nb_Si B, amorphous alloy, the value of nis equal to 1 for both the crystalline
phase, which represents surface, one dimensional growth from surface to inside.

The interpretation of the experimental crystallization data is given on the basis
of Kissinger’s, modified Ozawa’s and Matusita’s equations for non-isothermal
crystallization. The activation energy (E,) for crystallization can therefore be calculated
by using Kissinger’s equation!??,

In (B/T;) = - E / RT, +C 7)

Where, C is a constant.

94 94
96 [ 96 [
938 | 98 [
. 10 [ 42 a0 f
102 | § 102 |
& -104 | E 104 |
S 106 | 106 f
108 [ -108 |
11 f y=-39.80x +39.04 A1 |y =-39.80x +39.04
TP Y) S B —
1.215 1.235 1.255 1215 1.233 1255
1000/T,; (K 1000/T,; (K1)
Fig. 6(a) Plot of In(B/T,%) as a function Fig. 6(b) Plot of In(B/T,,?) as a function of
of 1000/T; [K'] for the a-Fe(Si) phase 1000/Ty, [K'] for the Fe,B phase of the
Ofthe Fe71VSCI'2Nb3CUISi13_5B9 a.lloy Fe'}lAscerb:z‘,CUlSillSBg alloy

The plots of In(B/ sz) versus 1000/T  for nanocrystalline Fe, .Cr,CuNbSi B,
amorphous alloy are shown in Fig. 6(a) and Fig. 6(b), which come to be straight lines.
The value of E, may be calculated from the slope of each line and it is found for the
a-Fe(Si) crystalline phase is 3.43eV and for the Fe B crystalline phase is 4.92eV.
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The activation energy of crystallization can be obtained from the variation of the
crystallization peak temperature with heating rate by using Ozawa’s?” relation
as:

InB=E./ RTp +D ()
Where, D is a constant.

Fig. 7(a) and Fig. 7(b) show Inp versus 1000/T dependences for the alloy under study,
which come to be linear. The value of E_is calculated from the slope of each line and it
is found for the a-Fe(Si) crystalline phase is 3.57¢V and for the Fe B crystalline phase
is 5.08eV.

4 4 ¢
38 | 38
E ¢ F [
36 £ 36 |
34 — * 34 f )
32 F 32
F (<o} r
% 3 r .El 3 r
2.8 ' 28
26 F 26 E
24 ‘ 24
22 | Y=-4141x+54.42 ¢ b y=-59.01x +6546
2 b 2
1.215 1.235 1.255 1.041 1.051 1.061 1.071
1000/T,, (K1) 1000/T,, (K1)
Fig. 7(a) Plot of Inp as a function of 1000/T Fig. 7(b) Plot of InB as a function of
[K1] for the o-Fe(Si) phase of the 1000/T,, [K1] f01: the Fe,B phase of the
Fe71>5CI‘2N'b3CUISi13_5 Bg a]loy Fe71.scr2Nb3culSll3.5 B9 aIIOY'

The activation energy of crystallization can also be obtained from the variation
of crystallization volume fraction (o) and the crystallization peak temperature with
constant heating rates by using Matusita’s®’! relation as:

In {-In(1-a)}=-n Inf3 -1.052mEc /RTp + constant
-[In {-In(1-ot)}+ n InB] =1.052mEc /RTp — constant )
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Where, m and n are integer or half integer numbers that depend on the growth
mechanism and the dimensionality of the crystal. Usually it is considered m=1, 2 or 3

for one, two, or three dimensional growth of the crystal®¥.

02 |
02 )
= 07 |
% 07 —_
= e -
% :_5_};—1.2 r
=12 =
f‘; o7 |
£ o
v 1.7 F
= 49.94% - 62.87 S22 -
y 24X - y=281.11x - 8§7.02
D PP 3 R AR A
1000/, (K1) 1000/T,; (K)
Fig. 8(a) Plot of -[In-{In(1-o)}+Inp] as a Fig. 8(b) Plot of -[In- {In(1-o)}+np] as
function of 1000/T,; [K] for the o-Fe(Si) a function of 1000/T,, [K'] for the Fe,B
phase of the Fe,, sCr,Nb;Cu,Si,; s B, alloy. phase of the Fe,, sCr,Nb;Cu,Si;; s By alloy.

Fig. 8(a) and Fig. 8(b) show -[In{-In(1-a)}+ n InP] versus IOOO/Tp dependences for the
alloy under study, which come to be linear. The value of E_ is calculated from the slope
of each line and it is found for the o-Fe(Si) crystalline phase is 4.09¢V and for the Fe, B
crystalline phase is 6.65¢V.

The values of the activation energy calculated from Eq. (8)?” are slightly higher than
the values of activation energy calculated from Eq. (7)P2. So it can be considered Eq.
(7) and Eq. (8) are in good agreement with each other. But, the value of the activation

energy calculated from Eq. (9)* is a little bit higher.

The activation energy of the original FINEMET, the replacement of 1% Fe by Cr of the
original FINEMET and the replacement of 2% Fe by Cr of the original FINEMET is

listed in Table-3
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Table-3 Activation energies of original FINEMET and modified FINEMET alloys.

Activation energy

Activation energy of

Model used

FINEMET and modified .S .S for calculating
of 1% crystallization | 2™ crystallization .
FINEMET type alloys . . activation energy of
phase in eV phase in eV .
crystallization phases
.CuNb.Si . B, 325 e Kissinger’s model
,.CrCuNbSi, B, |3.26" 4.87Y Kissinger’s model
. :Cr,Cu Nb,Si 3.43 (present work) |4.92 (present work) |Kissinger’s model

1’{§ 9

1 Cr,Cule,SlH .

3.57 (present work)

5.08 (present work)

Ozawa’s model

Fe . .Cr,CuNb Si B

9

4.09 (present work)

6.65 (present work)

Matusita’s model

The activation energy for formation of 1* crystallization o-Fe(Si) phase of the original
FINEMET is 3.25eV® 22 The activation energy of 1* crystallization phase of modified
FINEMET type alloy Fe_, .Cr,Cu Nb_Si , B, (replacement of 1% Fe by Cr of the original
FINEMET) is 3.26e V™ 22, which is approximately similar to that of original FINEMET.
But the activation energy of crystallization phases of modified FINEMET type alloy
Fe, .Cr,CuNb,Si , B, (replacement of 2% Fe by Cr of the original FINEMET) is
3.43eV?, which is slightly higher than the previously observed tendency. It is also
noticed that the activation energy for first crystallization phase is lower than the second
crystallization phase. This is because, at the early stage of crystallization, a formation
of Cu clusters leads to low activation energy for preferential nucleation however, with

the increase of crystallized volume fraction, the Cu-rich regions gradually run out!*.

Measuring the total area under the exothermic peak, the experimental determination
of crystallization enthalpy released AH_ during crystallization process is evaluated by
using the formula:

AH,=KA /M (10)

Where, K is the constant of the instrument used, M is the mass of the sample and A is the
area under the crystallization peak. Mass of the sample M was taken constant trough out
the DTA experiment. So, from Eq. (10) it shows that, crystallization enthalpy released
AH_ is directly proportional to the area under the crystallization peak. The value of AH_
11sCr,Cu Nb.Si . By
amorphous alloy at different heating rates are shown in Table-2. From Table-2 it is

i.e. the area under the crystallization peak for nanocrystalline Fe

seen that, enthalpy released for both the crystalline states increases with the increase
of heating rate and the enthalpy released in 1* crystallization phase is higher than the
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enthalpy released for 2™ crystallization phase. The release of enthalpy is related to the
metastability of the crystalline phases and the least stable crystalline states are supposed
to have maximum AH '\ From the enthalpy consideration the 1* crystallization phase
is less stable than the 2™ crystallization phase and both the phases have higher stability
at the lower heating rate of the alloy under study.

4. Conclusions

Non-isothermal DTA measurements have been performed from room temperature to
800°C at several heating rates in order to study the kinetics of the nanocrystallization

process of the Fe  .Cr,CuNb,Si, B, amorphous alloy. Replacement of 2% Fe

71.5
by Cr of the original FINEMET was observed to decrease heating rate dependence
crystallization (on-set or peak) temperature with respect to the original FINEMET
and the FINEMET with the replacement of 1% Fe by Cr. Cr additions also
narrowing the interval between crystallization (on-set or peak) temperatures of
the observed crystallization states. A temperature interval of ~140°C between
the two crystallization events is measured. This temperature gap is an indication
of the enhancement of stability of o-Fe(Si) phase against detrimental Fe,B
phase due to a slight substitution of Cr in place of Fe. The nanocrystallization kinetics
is described using the Kolmogorov-Johnson-Mehl-Avrami (KJMA) approach and
values close to 1 were found for the Avrami exponent (n) for both the crystallization
states of the alloy. The n values close to 1 are related to an increase of a diffusion
barrier, suggesting a controlled diffusion process with a nucleation rate close to zero.
The interpretation of the experimental crystallization data is given on the basis of M.
Lasocka’s, Kissinger’s, modified Ozawa’s and Matusita’s equations. By employing
Kissinger’s, Ozawa’s and Matusita’s methods, the activation energy of crystallization
(E,) determined from the heating rate dependence of crystallization temperature.
The activation energy of the primary crystallization of a-Fe(Si) phase is found to be
3.43eV(Kissinger), 3.57eV(Ozawa) and 4.09¢V(Matusita). The results obtained from
Kissinger’s and Ozawa’s models are very close to each other and compatible with the
previous works which indicates that these two models are in good agreement with each
other. The result obtained from Matusita’s equation is a little bit higher. The activation
energy is found to be increased with the increase of replacement amount of Fe by Cr.
The results of crystallization kinetics indicate that the degree of crystallization fits well
with the theory of Kolmogorov-Johnson-Mehl-Avrami (KJMA), Kissinger and Ozawa.
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The Possibility of Participating Honour’s Level Students in
[nsurance Sector as a Part of Financial Inclusion : A Practical Study
Sonjit Shingha

Abstract

The article aims at doing a feasibility study on students of three
educational institutions to include them in insurance sectors as a
partoffinancial inclusion. 15 students from Khulna university, Govt.
Brajalal college and Azam Khan Govt. Commerce College, Khulna
are taken as sample. The study shows that insurance policies are
very rear among the students. Even many students don't have any
idea about insurance. At present, there are no insurance policy of
the students in two institutions. The students are afraid of making
insurance policy because they don t have enough knowledge about
insurance. On the other hand the the insurance compamies don t
pay the claim timely. The fraudulence of the insurance agents and
unavilability of the service in the colleges and universities are
other reasons of their fear. Most of the students are interested in
making policy mainly they want to make student related policy.
If the company becomes interested to include the students in this
sectors then this sectors will be a emerging sectors and that will
help our economic development.

Inclusion, Participation, Nationalization, Amend, Agent

Background of the Study

Bangladesh has a large economic system that has been made up of by different financial

sectors. Insurance sector plays a vital role in this regard. Insurance sector has a great

impact on the financial system in our country. At present there are 83 insurance

156 BY ((/0”17 (4 /onlwﬂ/ Volume -IV, Issue-I, J uly 2022



The Possibility of Participating Honour'’s...

companies in our country. Among them 36 are life insurance and 47 are general
insurance companies. There are two state owned insurance companies. One is Jobon
Bima Corporation and the other is Sadaron Bima Corporation. Actually the private
insurance companies are now the market leader of this sector. Government launched a
programme named financial inclusion that means to include all classes of people in the
financial sectors. In that case Insurance companies have some liabilities. There are about
30 lac students in our countries who are studying different universities and colleges.
Most of them are out of financial sector even they have little or no knowledge about the
financial sector especially insurance sectors. If insurance companies can motivate or
provide various knowledge about the insurance, they will be interested to participate in
the insurance sector. In the report, we will observe whether the students are interested
or not to include themselves the insurance sectors.

Objectives of the Study

The article has been made to show the possibility of students of honours level to
participate in insurance sector as a part of financial inclusion. The article will reveal
the practical feasibility study of introducing insurance policy among the students of
honours level because the data will be collected directly from the students of different

universities or honours level colleges. The main objectives of this article are:

e To make out the knowledge of insurance of the honours level students.

e To explore the ways of motivating them to make a policy.

e To explore the sources of fund for making policy.

e To find out the possibility of including the students in the insurance sector.
Methodology

The article has been written on the primary data. Data have collected directly from the
students of Khulna university, Government Brajalal College, Khulna, and Azam Khan
Government Commerce college, Khulna through questionnaire. Random sampling
method has been applied in this case. Both qualitative, quantitative and graphical
method have been used to prepare the article. Totally 12 questions are prepared to collect
data from the students of Khulna university, Government Brajalal College, Khulna

and Azam Khan Government Commerce college, Khulna. Total 15 students from
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Khulna university, Government Brajalal College, Khulna and Azam Khan Government
Commerce college, Khulna have been taken as sample. Theoretical, numerical and
graphical method has been applied.

1.4 Scope of the Study

This article provides some valuable evaluations, present scenario and the interest of the
students to participate in financial inclusion through insurance that have been collected

from the three famous educational institutions. Here some points are given below:

e Present knowledge of insurance among the students .

e Reasons why they are apart from the insurance.

e The possible ways of motivating them to make policy.

e 9% probability of including them in the insurance sector.

e Finding out the possible ways of including the students in Insurance sectors.

1.5 Limitations of the Study

To prepare an authentic report through primary data is not an easy task. While preparing
the report, many limitations have been encountered. Achieving practical experience in a
short duration is not an easy task for preparing the paper. In preparing this thesis paper,

some problems & limitations have encountered, which are as follows:

+ In many cases, interviewing the students was very difficult.

+» Large scale analysis was not possible due to time constraints & restrictions.
«» Data insufficiency is the main constraint in the development of the paper.
« Time constraints are another important limitation of the thesis paper.

¢ This paper did not include the whole financial position of insurance market in
Bangladesh, actually more focused on inclusion of honours level students in
insurance sector in Bangladesh and its possibility.

Research Gap

Most of the authors studied on the insurance market in Bangladesh and they tried to
analyze the insurance policies for the adults people. But there are very few works on
the inclusion of students in the insurance sectors. For this reason I have tried to work on

the inclusion of students in the insurance sectors.
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Research Design

Goal of the paper: The main goal of my work is to find possibilities of including
the honours level students in insurance sector in Bangladesh and provide some

recommendation regarding this.

Data collection: Primary data has been used to complete the paper. Data have collected
directly from the students of Khulna university, Government Brajalal College, Khulna,
and Azam Khan Government Commerce college, Khulna through questionnaire. Totally
12 questions are prepared to collect data from the students of those institutions. Total
15 students from Khulna university, Government Brajalal College, Khulna and Azam
Khan Government Commerce college, Khulna are taken as sample.

Analysis of the research: The research has been analyzed on the qualitative, quantitative
and graphical analysis.

History of insurance in Bangladesh

After our independence in 1971, Bangladesh Insurance (Nationalization) order-1972 was
imposed and two nationalized insurance companies were set up, one is Sadharon Bima
Corporation and another is Jibon Bima Corporation. on 14 may 1973 a restructuring
was made under the insurance corporation act 1973. In 1973, general insurance business
became the sole responsibility of sadharan Bima corporation and life insurance business
was carried out by Jibon Bima corporation, American Life Insurance Company and
Postal Life Insurance Department until 1994. After amending the insurance company
act of 1973, private sector insurance companies were permitted to establish in
Bangladesh in 1985. The insurance company act was again amended in 1993. But it is
unfortunate that there was no formal act of insurance until 2010 in Bangladesh. In 2010,
Insurance Act- 2010 was passed in the national parliament of Bangladesh. Under this
act, Insurance development and regularity authority were established in Bangladesh. At
present there are 36 life insurance company and 47 non life general insurance company

working in our country.

Present insurance companies in Bangladesh

Life insurance company | Non Life (General) insurance company Total
35( Private)+1 (Govt) 46 ( Private)+ 1 (Govt) 83

Source: Website of IDRA
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Currently total 83 insurances companies are working in our country. Among them 36

life insurance company and 47 non life general insurance company working in our

country.
Life insurance company Non Life (General) insurance company
1. Sonali Life Insurance Company 1. Agrani Insurance Company Ltd.
Limited

2. MetLife Bangladesh (American Life |2. Asia Insurance Ltd.
Insurance Company Ltd).

3. Guardian Life Insurance Limited 3. Asia Pacific Gen Insurance Co. Ltd.

4. Chartered Life Insurance Company |4. Bangladesh Co-operatives Ins. Ltd.
Limited

5. Astha Life Insurance company 5. Bangladesh General Insurance Co.
Limited (a concern of Bangladesh Ltd.

Army welfare Trust).
6. Delta Life Insurance Company Ltd. 6. Bangladesh National Insurance

Co.Ltd.
7. Meghna Life Insurance Company 7. Central Insurance Company Ltd.
Ltd.
8. National Life Insurance Company 8. City General Insurance Company Ltd.
Ltd.
9. Padma Islami Life Insurance 9. Continental Insurance Ltd.
Company Ltd.
10. Popular Life Insurance Company Ltd. | 10. Crystal Insurance Company Ltd.
11. Bengal Islami Life Insurance Ltd. 11. Desh Gen. Insurance Company Ltd.

12. Prime Islami Life Insurance Co. Ltd. |12. Eastern Insurance Company Ltd.

13. Progressive Life Insurance Company | 13. Eastland Insurance Company Ltd.
Ltd.

14. Rupali Life Insurance Company Ltd. |14. Express Insurance Ltd.

15. Sandhani Life Insurance Company 15. Federal Insurance Company Ltd.
Ltd.

16. Sunflower Life Insurance Company | 16. Global Insurance Ltd.
Ltd.

17. Sunlife Insurance Company Ltd. 17. Green Delta Insurance Co. Ltd.

18. Zenith Islami Life Insurance Ltd. 18. Islami Commercial Insurance Co.
Ltd.

19. Mercantile Islami Life Insurance Ltd. | 19. Islami Insurance Bangladesh Ltd.

20. Pragati Life Insurance Ltd. 20. Janata Insurance Company Ltd.

21. Guardian Life Insurance Ltd. 21. Karnaphuli Insurance Company Ltd.
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22. Fareast islami Life Insurance 22. Meghna Insurance Company Ltd.
Company Ltd
23. Best Life Insurance Company Ltd. 23. Mercantile Insurance Company Ltd.

24. Protective Islami Life Insurance Co. |24. Nitol Insurance Company Ltd.
Ltd.

25. Bondhon Life Insurance Co. Ltd. 25. Northern Gen.Insurance Company
Ltd.

26. Sawdesh Life Insurance Co. Ltd. 26. Peoples Insurance Company Ltd.

27. Diamond Life Insurance Co. Ltd. 27. Phonix Insurance Company Ltd.

28. Alpha Islami Life Insurance Ltd. 28. Pioneer Insurance Company Ltd.

29. Trust Islami Life Insurance Co. Ltd. |29. Pragati Insurance Ltd.

30. Jamuna Life Insurance Ltd. 30. Paramount Insurance Company Ltd.

31. Golden Life Insurance Ltd. 31. Prime Insurance Company Ltd.

32. Homeland Life Insurance Company |32. Provati Insurance Company Ltd.
Ltd.

33. Life Insurance Corporation (LIC) of |33. Purabi Gen Insurance Company Ltd.
Bangladesh Ltd.

34. NRB Islami Life Insurance Company |34. Reliance Insurance Limited
Ltd.

35. Baira Life Insurance Company Ltd.  |35. Republic Insurance Company Ltd.

36.Jobon Bima Corporation (Govt) 36. Rupali Insurance Company Ltd.

37. Sonar Bangla Insurance Company
Ltd.

38. South Asia Insurance Company Ltd.

39. Standard Insurance Ltd.

40. Takaful Islami Insurance Ltd.

41. Dhaka Insurance Ltd.

42. Union Insurance Company Ltd.

43. United Insurance Company Ltd.

44. Sena Kalyan Insurance Company Ltd.

45. Sikder Insurance Company Ltd

46. 46. Sonali Life Insurance
Company Ltd

47. Sadharon Bima Corporation
(Govt)

Insurance for Students

Insurance for students is now very important. Actually students can make different

policies to minimize the risks of their life. There are many countries where the student
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insurance is very popular. We know that the insurance for the student is a must in India.
In Our countries some educational institution has started insurance policies for their
students. Recently university of Rajshahi has introduced insurance policies for their
students. Student insurance can be as follow:

Health
Insurance

Life Insurance for Accident
Insurance Students Insurance

Education

Related
Insurance

Knowledge about Insurance

Khulna University | Brajalal College | Azam Khan College
Enough Idea 0% 20% 0%
Little Idea 60% 40% 20%
Very Little idea 40% 20% 40%
No Idea 0% 20% 40%

In the table we see that in Khulna university, students do not have enough knowledge
about insurance, in Brajalal college only 20% students have knowledge about insurance,
and Azam Khan college 0% students have knowledge about insurance. On the other
hand 60% students have little and 40% have very little and 0% students have no idea
about insurance. In Brajalal college 40% students have little knowledge, 20% students
have very little knowledge and 20% students don’t have any idea. In Azam Khan college
20% students have little idea, 40% have very little idea and 40% have no idea about the
insurance.
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80%

60%

M Khulna University

40% B .
m Brajal | College
20% . | —. '~ mAzam Khan College
0% T ‘ 1

Enough idea Little idea Very little idea No idea

In the graph, we see that Khulna university students have more little idea than that
of Brajalal college and Azam Khan commerce college. On the other hand, Khulna
university and Azam Khan College have same little knowlwdge but Brajalal college
has less little knowledge about insurance. The graph indicate that all the students of
Khulna university have some idea about insurance but 20% students of Brajalal college
and 40% students of Azam Khan college have no idea about insurance.

Students having insurance policy

Khulna University | Brajalal College | Azam Khan College
No 100% 100% 60%
Yes 0% 0% 40%
Had a policy 0% 0% 0%
Never Had a policy 0% 0% 0%

The above table shows the students having insurance policy. We see that no student of
Khulna University has any insurance policy. But in Azam Khan college 40% students
have insurance policy. There are some reasons behind this. As Azam Khan is a commerce
college, so they have some idea about the insurance. For this reason 40% students
have insurance policy in Azam Khan College. That indicates that if we can provide the
knowledge of insurance, then the inclusion of students in insurance policy is possible.

150%

100% M Khulna University

M Brajalal College

50%
= Azam Khan College

0%

No Yes Had apolicy  Never had a policy

In the graph we see that maximum students of Khulna University, Brajalal college and
Azam Khan college don’t have any insurance policy. But of the students of Azam Khan
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college, some have insurance policy because they study commerce and know about the
benefit of insurance. This graph indicates the worse condition of insurance policy made
by the students.

Knowledge about the benefit of Insurance

Khulna University | Brajalal College | Azam Khan College
Enough Idea 0% 0% 0%
Little Idea 40% 80% 80%
Very Little idea 40% 0% 20%
No Idea 20% 20% 0%

If the students know the benefits of insurance then they will be interested to open
insurance policy. But it is unfortunate that 0% students of Khulna University, Brajalal
College and Azam Khan College have enough idea about insurance. 40% students from
Khulna university, 80% students from Brajalal college and 80% students from Azam
Khan college have little idea. 40% students from Khulna University, 0% students from
Brajalal College and 20% students from Azam Khan college have very little idea. On
the other hand 40% students from Khulna University, 0% students from Brajalal college

and 20% students from Azam Khan college have no idea.

100%
B Khulna University
50% :
I B Brajalal College
Azam Khan College
" | | m
Enough idea Little idea Very little idea No idea

The graph represents that no students have enough idea about the benefit of insurance.
Some students have little idea and very few have very little idea about the benefit of
insurance. Some students have no idea about the benefit of insurance from the three
famous institutions.
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Reasons for not making policy

Khulna University | Brajalal College | Azam Khan College
No reason 20% 20% 0%
Slightly afraid 0% 40% 80%
Afraid 80% 20% 20%
Very afraid 0% 20% 0%

The question is that why they don’t want to open policy. 20% students from Khulna
University and 20% students from Brajalal college have no reason to make policy but
80% students from Khulna university and 20% students from Brajalal college and 20%
students from Azam Khan college are afraid of making policy. On the other hand, 20%
students from Brajalal college are very afraid of making policy.

100%

B Khulna University
50%
0 Brajalal College
0% __- : : - B Azam Khan College

No reason Slightly afraid Afraid very afraid

The graph indicates that most of the students from three institutions are afraid of making
policy. Some students are afraid and some students are very afraid of making policy.

Reasons for being afraid of making policy

Khulna University | Brajalal College | Azam Khan College
Don’t pay claim 20% 40% 0%
Fraudulence of Agent 40% 20% 20%
Unavailable of 20% 20% 60%
service in root level
No idea 20% 20% 20%

In the table we see that in Khulna university, 20% students say insurance companies
don’t pay claims, in Brajalal college only 40% students say insurance companies don’t
pay claims. On the other hand, 40% students answer about the fraudulence of Agent
from Khulna university and 20% students answer about the fraudulence of Agent from
Brajalal college and 20% students answer about the fraudulence of Agent from Azam
Khan college. Unavailablity of service in root level is answered by 20% from Khulna
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University, 20% from Brajalal college and 60% from Azom khan college. 20% students

have no idea it from three institutions.
80%

60%

B Khulna University

40%
M Brajalal College
20% - .
m Azam Khan College
0% - : -

Don’t pay claim Fraudulence of Agent Unavailable of service in No idea
root level

In the graph, we see that maximum students of Khulna university are on the unavailability
of service in the root level. On the other hand, most of the students from Brajalal college
and Azam khan college say about the fraudulence of Agent. Some students have no
idea about it. Some students from Khulna University and Brajalal college have no idea

about it.

Do you want to make a policy( before my Description about insurance)

Khulna University | Brajalal College | Azam Khan College
Yes 40% 20% 60%
Need approval from parents 20% 40% 0%
Need to think 40% 40% 20%
Never 0% 0% 0%

In the table we see that 40% students from Khulna university, 20% students from
Brajalal college and 60% students from Azam Khan college want to make policy . 20%
students from Khulna University, 40% students from Brajalal college and 60% students
from Azam Khan college need approval from their parents. 40% students from Khulna
University, 40% students from Brajalal College and 20% students from Azam Khan
college need to think to make policy. 0% students say that they don’t want to make
policy.

70%
60%
50%
40% -
30% -
20% -
10% -
0% -

B Khulna University
m Brajalal College
® Azam Khan College
A T 1

Yes Need approval from Need to think never
parent
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In the graph we see that some students want to make policy, some need permission from
their parents and some need to think about it. But no students from three institutions say
that they don’t want to open a insurance policy.

Do you want to make a policy ( after my Description about insurance)

Khulna University | Brajalal College | Azam Khan College
Yes 60% 40% 60%
Need approval from parents 0% 40% 0%
Need to think 40% 20% 40%
Never 0% 20% 0%

After my description, some students became interested to open a policy. Then 60%
students from Khulna university, 40% students from Brajalal college and 60% students
from Azam Khan college want to make policy . 0% students from Khulna University,
40% students from Brajalal college and 0% students from Azam Khan college need
approval from their parents. 40% students from Khulna University, 20% students from
Brajalal college and 40% students from Azam Khan college need to think to make

policy.
80%
60%
0% B Khulna University
20% I L M Brajalal College
0
Azam Khan Coll
0% : ‘ . zam Khan College
Yes Need approval from Need to think never
parent

In the graph, we see that After my description, the % of students who want to open
policy have increased. On the other hand, the % of students need approval from their
parents and need to think has decreased. So it indicates that if we can provide the
knowledge of insurance omong the students of honours level, they will be interested to
open insurance policy.

Types of insurance policy they want to open

Khulna University | Brajalal College | Azam Khan College
Life Insurance 20% 20% 0%
Health Insurance 0% 40% 0%
Education related policy 80% 40% 100%
Other policy 0% 0% 0%
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20% students of Khulna university , 20% students of Brajalal college and 0% students
of Azam Khan college want life insurance. 0% students from Khulna university, 40%
students from Brajalal college and 0% students from Azam Khan college want health
insurance. 80% students from Khulna university, 40% students from Brajalal college

and 100% students from Azam Khan college want education related policy.

150%
100% u Khulna University
B Brajalal College
50% J 8
. Azam Khan College
o N , | , ‘
Life Insurance Health Insurance  Education related policy QOther policy

In the graph we see that maximum students from the three institutions want education
related policy. Some students want life insurance and some want health insurance. This
indicates that the insurance company can introduce the education related policy for the
students.

Sources of premium of the students

Khulna University | Brajalal College | Azam Khan College
From parents 80% 20% 0%
From tuition 20% 60% 80%
Savings from monthly expenses 0% 20% 20%
From scholarship 0% 0% 0%

80% students of Khulna university, 20% students of Brajalal college and 0% students
of Azam Khan college want to pay premium from their parents. 20% students from
Khulna university, 60% students from Brajalal college and 80% students from Azam
Khan college want to pay premium from their tuition. 0% students from Khulna
University, 20% students from Brajalal college and 20% students from Azam Khan
college want to pay premium from their savings of monthly expenses. No student wants

to pay premium from their scholarship.
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100%
80%
60%
40%
20%

0%

B Khulna University

W Brajalal College

= Azam Khan College

From parents From tuition Savings from monthly From scholarship
expenses

In the graph, we see 0% students from Khulna university, 20% students from Brajalal
college and 20% students from Azam Khan college want to pay premium from their
savings of monthly expenses. 80% students of Khulna university, 20% students of
Brajalal college and 0% students of Azam Khan college want to pay premium from their
parents. 20% students from Khulna university, 60% students from Brajalal college and
80% students from Azam Khan college want to pay premium from their tuition fees. 0%
students from Khulna university, 20% students from Brajalal college and 20% students
from Azam Khan college want to pay premium from their savings of monthly expenses.
But no student wants to pay premium from their scholarship.

Findings

» Participation of honours level students in insurance is very alarming.
Students are interested to participate in insurance sector.
Students have very little knowledge about the insurance policy.

Very few companies have student related policy.

YV VYV V V

Fail to pay claim and fraudulence of insurance agent are main obstacles

against the participation of students in insurance sectors.

» Tuition fees and savings from their monthly expenses are the main sources of
premium.

» There is a great possibility of including the students in insurance sector in

Bangladesh.
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Recommendations

1. Government should come forward to taking different steps to include the
students in this sector.

2. Insurance Development and Regulatory Authority (IDRA) should develop
policy guidelines regarding the participation of students in insurance sector.

3. Insurance Development and Regulatory Authority (IDRA) should ease the
process of student- related policy.

4. Insurance companies should arrange some seminar in the university and

honours level college to provide them insurance related knowledge.

5. Insurance companies should arrange annual conference with the students of
the reputed universities and colleges.

6. Universities or colleges should come forward to making group insurance for
the students like Rajshahi University.

7. Fail to pay claim and fraudulence of insurance agent should be stopped.

8. Insurance companies can appoint students from different universities and

honours level colleges who will work to open the students related policy.
Conclusion

Insurance sector plays an important role in developing the economy of a country like
Bangladesh. But this sector has not been developed yet. A large number of students
are out of this sector. But there is a great possibility of including them in this sector to
expand its area. Many students don’t have insurance policy even any knowledge about
insurance. But they are interested to enter into the sector. So our government should
take necessary steps to make the market available for the students of honours level.
Insurance Development and regulatory Authority (IDRA) can develop policy guidelines
regarding inclusion of the honours level students. The guidelines have to be suitable
for both students and the company. Insurance Development and Regulatory Authority
(IDRA) should formulate necessary policy to ease the opening insurance policy and
paying the claim. The claim of the students should be paid within shortest possible time.
The students want to make online policy and they want to deposit premium without any
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middleman or agents. Insurance companies can arrange different seminar, conference
in different Universities and colleges inviting students to gain knowledge and make
insurance policy. If the Insurance Development and Regulatory Authority (IDRA) and
insurance companies can solve the problem and create the consciousness among the
students then it will be possible to include them in the insurance sector.
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Marginalisation of Women on Caste
A Subaltern Study of Chandalika and Draupadi

Sharif Atiquzzaman
Abstract

Sharif Atiquzzaman The marginalized people of Indian society have been neglected
Professor of English and tortured by the dominating section since time immemorial.
Principal The so-called upper-class people labelled them as subhuman
Government Brajalal College untouchables. Although subaltern studies as a critical theory
Khulna, Bangladesh were unknown to Rabindranath Tagore, it will be interesting
SN ZAORWOS | 7o review Chandalika from the post-colonial standpoint. The

musical drama shows plenty of evidence of subalternity. Prakriti,
a low-caste girl, broods over her destiny and curses her mother
for giving her birth to an untouchable family. Dopdi, the central
character in Mahasweta Devi'’s Draupadi also allows us to view
the subaltern identity with the hegemonic structures of the society.
It’s a story about a santhal woman who organised a rebellion
against the local landlords who didn't allow them to fetch water
from their wells for being untouchable. Dopdi, in Devis story,
Draupadi is a revised and demythicised incarnation of the epical
Draupadi. She belongs to a small ethnic group called santhal. In
her reincarnation, she is placed within a contemporary historical
context, where her present status is described as an activist in the
Naxalite movement of the seventies. Mythology is used here as a
source and vehicle of hegemonic control over the marginalized
‘other’. This article would be investigating Tagore'’s Chandalika
and Mahasweta Devi'’s Draupadi from the subaltern standpoint,
and focus on Tagore'’s ideal of humanitarianism and universalism
giving a strong espousal to the Doctrines of Buddha. The paper also
aims at showing how Mahasweta Devi produces a sense of male-
dominated power structure, deconstructive and counter-historical
discourse. Referring to the subaltern theory, it will further explore
postcolonial issues of subjectivity, marginalisation, and identity
formation.
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Objectives

Revisiting, relocating, and reflecting upon the images of female subaltern within the
hegemonic framework of the society are the main objectives along with presenting the

shifting paradigms of women subaltern in these select texts.
Methodology

This paper has been written within the theoretical structures of subaltern studies,
examining and discussing the secondary data collected through books, journals,
websites, etc.

Introduction

Subalternity means position without identity. The term subaltern was first used by
Antonio Gramsci in his Prison Notebooks. It refers to marginalised and lower-class who
were subjugated by the hegemonic sections of society. ‘The history of subaltern social
group is necessarily fragmented and episodic... Subaltern groups are always subject to
the activity of ruling groups even when they rebel and rise up.’! Subaltern studies, as an
interdisciplinary theory emerged in the early eighties and were made popular in post-
colonial discourse by a group of intellectuals like Ranajit Guha, Gayatri Chakravorty
Spivak, Gautam Bhadra, Dipesh Chakrabarty, Gyanendra Pandey, and others. When
Spivak focuses on some of the problems of third-world women in her essay ‘Can the
Subaltern Speak?’ in 1985, the discourse gained momentum. Her opinion about the
subaltern having no history, and females being more deeply in shadow has drawn
attention since then. To her, subaltern women are subjected to operation more than

subaltern men.

The Orthodox Indian society always considered women inferior and this notion is
reflected in many literary texts where women are portrayed as Draupadi, Kunti, and
Sita of the Indian epic. This kind the portrayal throws light on the mechanism of
patriarchy and reveals the attitude of society toward women. ‘Thus humanity is male
and man defines woman, not in herself but in relation to himself; she is not considered

an autonomous being.?
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Rabindranath is famous and criticized as well for his unconventional portrayal of women
characters. A great number of rebellious female characters in his writings challenge the
existing social customs and claim their right and dignity as human beings. Vinodini
(Chokher Bali), Uma (Khata), Mrinal (Stri Patra), Charulata (Nashtanir), Kumudini
(Jogajog), and finally Prakriti (Chandalika) tried to break the shackle of patriarchy. Of
all these female characters, Prakriti is in the most fragile condition as she belongs to the
low-caste community that was treated as untouchable. Tagore was severely criticized
for creating these characters by his fellow critics to provoke women to be unsubmissive,
but he as a humanitarian raised his voice for the right cause.

Rabindranath Tagore was not unaware of the Dalit movement that started in the early
Twentieth century and got momentum in the 1930s when Dr. B R Ambedkar took over
the leadership, but a conflict ensued between Mahatma Gandhi and Ambedkar. He
declared in a meeting, ‘unfortunately, I was born an untouchable Hindu but I will not
die as a Hindu’ and he converted to Navayana Buddhism accompanied by nearly half
a million Dalit after two decades in 1956 and died after two months. It happened 15
years after the death of Rabindranath Tagore though he wrote Chandalika in 1938,
three years before his demise. As Tagore was fully aware of the discrimination and
violence faced constantly by the Dalits, he addressed the problem in an artistic manner
by writing Chandalika. He protested against the age-old struggle of the marginalised
section composing the drama on a Buddhist legend he came across while reading The
Sanskrit Buddhist Literature by Rajendralal Mitra.

According to the story, Ananda, a famous disciple of Buddha being thirsty seeks water
from Prakriti, an untouchable young girl who serves him water from her pitcher after a
few hesitant attempts. She knows that she is deprived of the right to serve water to anyone
for being an untouchable girl, but Ananda teaches her that there is no discrimination
between human beings on the basis of caste and creed. She is the same human being as
he is. Prakriti is moved by his liberal humanitarian attitude and falls in love at first sight.
When her mother comes to know it, she becomes afraid and starts cursing her daughter
for committing a sin. There is a long debate between mother and daughter regarding
social discrimination, deprivation of human rights, untouchability, religion, love, and
social nuances prevalent in society. And Prakriti, the gendered subaltern stands as a

resolute challenge to the issues of untouchability.
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Prakriti, being a daughter of a social outcast, always laments her destiny and curses her
mother for giving her birth in such a lower-caste family. Everywhere she is tortured,
subjugated, and ignored by surrounding people. The neighbours despise her, the hawkers
do not sell their goods to her, and thus, she is deprived of her human rights everywhere.
In this situation, her coincidental meeting with Ananda and her subsequent act of falling
in love with him inspires her to establish her identity as a human being. She starts
believing that she has the right to love and shows desperation to materialise the love.
Her love and reverence for Ananda arouse her self-determination, self-consciousness,
and self-esteem. Finding no way to meet Ananda, she requests her mother to bring him
back with her magical power. Her reluctant mother finally agrees with the stubborn
insistence of Prakriti and successfully drags Ananda before her. But the response of love
she expected in Ananda’s face was absent, giving her a new realisation that Ananda is a
pure soul above all kinds of earthly desire. Prakriti touches her feet seeking forgiveness
and requests her mother to break the magic spell which costs her mother’s life. The play
ends with Ananda uttering blessing words on her.

Legend states that the varnas (colours) sprang from Prajapati, a creator god—in order
of status, the Brahmin (white) from his head, the Kshatriya (red) from his arms, the
Vaishya (yellow) from his thighs, and the shudra (black) from his feet. Shudras, the
fourth and lowest of the traditional caste are practically artisans and labourers. They
are not allowed to perform the upanayana or any spiritual rites. Although there is no
precedent of untouchability in the apex source of class division, it is only with the
interpretation of those hymns the caste system and untouchability took birth. According
to the prevalent discourse of untouchability, they don’t have any right to live rightfully.
It does not matter whether they do good or bad. Belonging to the lower caste, they
have no right to enjoy the equal status of the higher class. Their fate is predestined and
unchangeable. And it is reasserted by Prakriti’s mother as a way to refrain her from
loving Ananda. ‘... you were born a slave. it is the writ of destiny, who can undo it?”*

In Chandalika, Rabindranath Tagore deconstructed a Buddhist legend portraying
Prakriti, a chandal girl as the central character. His aim was to give the girl an illuminated
and spiritual elevation from a subaltern status. Here Ananda, the Buddhist monk is the
elevator, and Prakriti is elevated. When Ananda sought water from her and she declined

to serve water to him for being an untouchable, Ananda affirmed the human value in
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her by saying that both they are human beings and there was no discrimination between
them. Prakriti felt self-elevated and deconstructed all the discourses of untouchability.
She instantly constructed her own identity by refusing to follow the doctrines of her
own religion anymore. She felt a sense of emancipation and said, ‘A religion that insults

is a false religion.”

Tagore portrays the Buddhist monk Ananda as the messenger of God who comes up
with the message of equality to Prakriti. When Prakriti mentions to Anand of her lower
birth, he says, ‘As [ am a human being, so also you are, and all water is clean and holy
that cools our heat and satisfies our thirst.”> Prakriti instantly receives the message and
expresses her joy as if she took a new birth. Though her mother Maya constantly warns
her against the illusive pursuit as she is untouchable, Prakriti tirelessly contradicts the
discourse of untouchability and subalternity. She refuses to accept the myth of caste and

origin. She tells her mother, ‘self-humiliation is a sin, worse than self-murder.’®

Although her love for Ananda is nothing but an earthly desire, her voice is a protest
against the religious hypocrisy prevalent at that time. Prakriti emerges as a feminine
resistance to the so-called caste ideology. Rabindranath’s aim behind writing this play
on the basis of Buddhist scriptures is to reveal the evils of the religious caste system
and untouchability in the Indian social structure. The light infused in her by Ananda
gives her the power to disregard vile practices in the name of religion. Although the
theory of subaltern studies was unknown during Tagore’s time, he wrote the play
only on humanitarian grounds. Chandalika is a powerful critique of Indian society
that deprives the fundamental right of a low section of the Hindu community labeling
them as untouchables. The play is a subaltern protest against upper-class hegemony.
Rabindranath also draws attention to the inner weakness of subaltern people through the
character of Maya who accepts her position as predestined. This subjectivity is not only
externally imposed but also is ingrained in the subaltern mentality. Prakriti’s endeavour
to transcend her externally imposed social status of marginality is at first thwarted by
her mother. Prakriti condemns her mother’s passivity by saying, ‘Fie, fie, Mother, I
tell you again, don’t delude yourself with this self-humiliation—it is false, and a sin.
Plenty of slaves are born of Royal blood, But I am no slave; plenty of Chandals are born
of Brahmin families, what [ am no Chandal.’’ In this dance drama, Tagore focuses on

Prakriti’s struggle, limitations, and possibilities too.
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Mahasweta Devi, in some of her fiction, portrays women’s subjugation on the basis of
caste and class. In her Draupadi, she represents a Santhal tribe woman who fought for
the rights of her community. Both the tribal ‘Dopdi’ and the mythological ‘Draupadi’
of the Mahabharata struggled for their rights snatched by the upper-class hegemony.
Mahasweta intervenes in the mythology which is the vehicle of hegemonic control
of the marginalised people. Mahasweta devi, by using mythology, is showing the
oppression continuing from the days of the Mahabharata to the present times. She, by
deconstructing the mythological figure, portrayed her with vigour and potential. The
passive Draupadi is transformed into an active protester.

Draupadi is a story about Dopdi Mehjen, a woman who belongs to the Santhal tribe of
West Bengal. The landlords do not allow them to fetch water from their wells as they
are untouchables. She along with her husband, Dhulna Majhi, murders wealthy landlord
Surja Sahu and his sons, and usurps their wells, which are the primary source of water
for the villagers. The government attempts to subjugate the tribal rebellion through
kidnapping, murdering, and raping. At first, they murder Dulna and Dopdi is captured
by Senanayak who instructs the army officers to rape her to get information about the
rebel uprising.

Ironically, when the same officer who ordered the soldiers to violate her chastity, insists
that she should come before him wearing a saree, but she refuses and comes naked.
Senanayak asks where her clothes are and the men say she tore them. Dopdi shakes with
laughter and in a terrifying voice emanating from her bleeding lips, asks what the use of
clothes is—they can strip her, but they cannot clothe her again. She spits a bloody gob
on his shirt and says that there isn’t a man that she should be ashamed of. She will not
let anybody put a cloth on her. What more can they do?

The story is an adaptation of the Mahabharata’s grand narrative and royal attributes and
is situated in Champabhumi, a village in West Bengal. The stripping of Draupadi’s cloth
is reconstructed in Devi’s story, subverting the narrative where Draupadi is rescued by
Lord Krishna. Instead, in Devi’s narrative, Dopdi is not rescued, yet she refuses to be a
victim, leaving the armed men terribly afraid.

Dopdi is a woman of strong will as she defied the shame associated with rape and
sexual abuse. Mahasweta’s stories are counter-hegemonic as these reveal the history of
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repression within the mythical narratives. Referring to her re-construction of subaltern
history by deconstructing mythical discourse, Radha Chakravorty writes: ‘One of the
most notable features of Mahasweta Devi’s writings is the visionary, utopia or myth-
making impulse that acts as a counter-balance to her dystopian, ‘forensic’, critical

perspective on the contemporary world.”®

The lives of poor tribes, their revolt, and their sufferings are not mentioned in
mainstream history books. Mahasweta Devi attempts to give them a voice through her
writings because she wants their voices to be heard. Dopdi, in her story Draupadi, is
a deconstructed incarnation of the mythological Draupadi, who belongs to the Santhal
tribe. In her reincarnation, she is placed within contemporary historical contexts where
her ancestry is treated as lower caste. Dopdi is a gendered subaltern. As a woman of the

low economic class, she is subjected to subalternation.

Dopdi is in a situation where she has to act for herself. Physical torture, curse, and
other forms of aggression have always been used to control women’s bodies. Always
the female body is both the object of desire and the subject to control. Dopdi is gang-
raped and brutally tortured all through the night, but she neither expects nor receives
salvation from anyone. She neither wash nor allow the rapists to clothe her body. The
sexual assault of the Mahabharata episode was staged to consolidate power. Mahasweta
Devi’s Dopdi reverses the situation and produces a sense of terror and confusion among
the rapists. No divine agent comes to rescue her. The mythological Draupadi prays
and seeks help from paternal powers in her crisis. Mahasweta’s Dopdi seeks help from

none. She defies the authority and calls them cowards.

Dopdi, a woman of the forest is born and brought up in the lap of nature who symbolises
freedom. On the other hand, Senanayak is a representative of the modern patriarchal
world order. By refusing to carry out the order of Senanayak, Dopdi not only stands
against the state-power but also questions the masculinity of those that violate her
chastity. Thus raising her voice, she effectively breaks Gayatri Chakrabarty Spivak’s
contention in her book Can the Subaltern Speak? Dopdi is a subaltern female character

who can not only speak but also act.
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Conclusion

Tagore’s dance drama denounces the contemptible caste system practiced in the name
of religion in society. Though he has portrayed Prakriti as a rebellious character, he has
not forgotten to show her limitations and impossibilities. The artistic representation of
such a subaltern theme is an attempt by Rabindranath Tagore to draw people’s attention
to the inhumanity and establish equality among human beings. The possibilities of the
subaltern society are essential requirements for nation-building. What Mahasweta Devi
wants by portraying the character of Dopdi is to show the subaltern challenges in the
upper-class hegemonic society. Connecting the theme to the Naxalite movement, she
seeks social change. Once she told,’I want a change in the present social system and
do not believe in mere party politics.’® Thus Draupadi becomes a symbol of resistance.
She represents millions of tribal women who are fighting against religious and state
oppression and they dare to challenge imperialism and patriarchy. Dopdi is marginalized
in more than one way as she lives in constant fear of victimization. But finally, she
stands with her tribal identity and fights for the rights of her whole community.
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