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:,r*,ui',rii[ii"ir,,i"fert;rr,:,,;r;l ,'tr:ii ritllcn, is verv ltarti as et'ery
persoti is ttsing lCT' in e t en' :,vnect cf hislher life.: lt hos beconae
'a 

oarl lttttl t)ai;c! o{ omc's I'if e which in tu; n makes a new lifesryle

fir m,rc'h of tirc pi'perlarioi. In sdclition, this lifusfi'te cioice-is
'chcrnging 

tllg v,'li.,,., of to,wntunic.ittion, cot'tsnnterism, i7formation
gathiriig, interac|ion tf ith ila!'ents and teacher.s. A'ioreover, the

lporlcl i,s'movit;; tot,;ari,!.s *governqnce, e' health, e- education'
e-coii't!ilcrL:e , c-itttni;ing, e-lG-t'ffiertt etc., Witltthe trfiaigantation-
of IC|' irr e c|:rcatitttta! 'recion the tratJitional leaching ond
learrt!ng *re ct1,'ttl'gcrl i:r.to {tfl.line ond virfutti erntironmenl. ICT
c(1n eidoli) ttit'tt t.ritiycrsai'Qccess to ecittcation, helps in

aS tileilt.r! itcn!:h ai ih,: !e*rners. Tlrc latcst tecltno-peclagogt
otlti ttlL\(icr/i it,:ttii:; itt c,lttt.titittnttl researc'lt could be devektpctl

A. Arunachalam, Dr. C. Ramesh

l)ea:'tti:t,...1
Im'*gining; a ",+"itlti,tt,' ;rif'artnatioir ond

cr;tci ;lt:-istr;n i)i.t!\::;'..) lo tia trttinecl irt use of ICT.
in tlti.r i''sirc, i:t'ebr articles ore published clisseminating

titc l!:;tittt.q.s i)f tlic t'cse{irch problems in vuriotts crrects which
tt,il.' ,:rtiightc,r tnc r:oclers. llb do e:;pect )roltr cotnments on the
qtr:t!itlt o.f' ictii'rtct! u,hich 'till help us to grow further
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projb.tsiona! ,l,t-iizlottmert! il',!rc teacher, the delivery qf 
^quality't 

eitchi ng-lcitrni 4s, eqttitt' in etluccrtittn, mare efJ"icient
ctlttc,:ilit-rltt! ,,ri,,'to.,;erre,it, governance etnd" administretion. The

incrt::t,tiirg ttse c{ !ttf r-rtnat.ion ancl Contmttnication Technologies
(lCTi;.1 hirs r;:t,,.ti;rtionizec! ;hc teaching-learning proc:ess in the

2lst cenlur',:.
!n this r.!i,:itrr! eteet iri;!izittg iCT'T,tals e.ffectit'ely in lhe

leirt'\ing-!io,,:i'r,i, i:,rie'-';:; hqs becottte imperative, as the
Ietii',tcr',i- ora rlil1itril-rtariw:s. T!'re teachers must habituslise the

tt s a (.)i tilti I t i tt1 : t il a pr u e n t :t t i o ns, e dtrcat i onal s aftwar e and onl ine

simtr lntions !n lha cltt.gsroont to create an actit'e and
collnborclin2: !t:r,rning <tr.lterie nce for rhe students. By acquiring
lhe vtt,s! i:tiorntolion !hrough ICT resources, leachers slalt
up;iLitctl iit'lircir"filids ctnri rcflecl it in tht:ir leaching. Iltfact, the.

tise a,f Lcarnintl l.'fartcrtrTcnrcnt S),slem (L]|'IS) and educational
soj'li'ore !o tr it,:k .\tu(ienis' progress, gradittg, attendance
Irtrt!;.ing, !e;:,:r'.rn 1:Ionrting itn,l ctnittunic,iiion v'iih studcnts oncl
parcnts-, ha-'e eiormi,rl:; i;npacl on the academic hectlth as well

h1' titanclirrg ortlinc coitr,;,,:s, seminQrs, rtrrcl -,vorkshap's. The-tools

rii,i,iec c1;r!c'.cttcing tind onIine coIIaboration .faciIitate
ct,!!tbor*!:r:c rr,,:cor;i crnd tettching projetts, expunding the
h o r i t yt s o.i c ni n a rn' c t,n e n i o{ 1 s d. i't.. t. li y i rt c o r p o r at i ng l C T t o o.l s

i,11rt !crrcki;iy,, !cctcircrs ciul !1i'epare the students successfully
ii-tr thc digiti! ctLailtnse :; {ti lhe frlture, in their career. Softv'0t"95
su::h rt:: {'itet cr;live Giet'uctr.;, Softtvare, Inslructional Software,
Si tnu Itt! icn, G om itq and llecrea t ional So.f-tv,,ctre prot'i des t ich
a!!crntiiit'c :;r'ttrc'ct-frtr te ,:tching tncl learning. Tlrey enable lhe
sltrclenl:; l(1 (('i1tal'e tcor ttnt! pinbiqs related to sttidy of o sub.f ect

o:; it pro.,,!rlc.t apporltutiti<:'t la lenrn v,hile plq'ing or cngoging
i11 , jr,i r,,' .:,.'.tt(ti,:t'tl,

li-lT !ie,t r:; in cr;:,:tiiitg morc inclusit'e learning
; 1i:., i y it ; 1 1,t.1 i 11 

y ! t'S y1 y ;t1:! 1.!.: y 1, A ! l e r fi fit e .lb r m s Of c o ntmwt i C Ct l i o n,

(.;(;,t'e..):; {(i ,l!'1:i!a! :."t:ttrttt"cc-,; in tu'cle.r tr.t or:commotlcte the stttclents
l' th spe<'i,t/ tec:ls in llte nctlntul classroom. ln a ntishell' ve
nlrtt, :;cr, lC'l' is ct .t;ot,,erfit! tooi which enhonces the teach.ing
ntc'thcLit' l;f'le :;i.:,:tr:i::'u'hich iit lurn itnprrne the outcomes r,tf the
.yitrCcnis. lit'rce !!'tt: tectchers rteed specific professional
,!r;',,slxpyit:-:nt ?t'c:,:'.rtrillilxe.\ in orr.ler lo increase their abili0t to
rrse' !i'T {r;r iclch!uq, -iormatitte laorning ttssessments,
i l cl i.' i rl ti a i i : c d r t -ct ri.t c! il.t n, a cc es s i ng o n l i n e r es cnr r ces, a n d for
J'o.stct'inu .tirr:!t'ni':; inlerctciion ancl colLabot'atiot't. To supporl
latti'ltL'r's, il L:; :i,':;o r::.san!it! .for c'clucation DlLttlagers, supet'vi.sttrs,
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BFFECTIVENESS OF E-CONTENT IN TRIGONOMETRIC
FUNCTIONS ON THE ACHIEVEMENT OF STANDARD XT

STUDENTS

ABSTRACT

The aim of this study was to deterntine the ffictiveness of the MiMa E-content Learning Module
(MMELM) in trigonometric functions on the achievement of standard XI students. The two-group
quasi-experimental design selected 30 students each in the control and experimental groups from Christia,
Matriculation School, Kallukootam, Kanyakumctri District. The investigator developed and utilized the
MMELM in trigonometric functions for standard xl students and the MiMa Achievement Test in Trigonometry
MATD The design and development of the MMELM were based on the ADDIE instructional model. The
experimental group students were given learning experiences on trigonometricfunctions by MMELMJoT a
duration of 30 days. The study results showed lhat the standard xI students in the experimental group
performed better in terms of post-test scores in MATT than their counterparts in the control group. Hence,
the researcher concluded that the MMELM in trigonometricfunctions.for standarcl xl studentts is significantty
effecrivc.

Keywords: Achievement, effectiveness, e-content, Trigonometric functions, module

Introduction

Education is normally thought to be the process of
acquiring knowledge, developing skills, and understanding
cognitive capabilities. people are identified bytheir capacitl,
to learn, communicate, and reason (Bartlett & Burton,
2007). The powerful technological tools provide the
capacity for communication academically and socially. E_
content is one of the most vibrant mediums fbr
communicating befuer in an academic environment. E-content
is digital content transmitted over a compriter network, such
as the Internet. Products available in digital fonn typically
refer to music, information, and images that are available
for download or distribution on electronic media.

Electronic content is an inclusive term that describes
educational technology that suppor-ts leaming and teaching
through electronic or technological means. Luskin (20021
a pioneer of e-content, advocates that the ,'e,' should be
interpreted to mean "exciting. energetic, enthusiastic,
emotional, extended. excellent. and educational,, in addition
to "electronic". This broad interpretation focuses on new
applications and der.eiopments *,hile taking learning and
nredia psychologf into account. parks (2}}Z)suggested

that the "e" should refer to "everything, everyone, engaging,
easy".

Rationale for the study

This study was significant for two major reasons.
Firs! the studywas inspired bythe need to find an altemative
approach to teaching Mathematics to improve students,
performance. It attempted to determine an effective way of
teaching and leaming trigonometic functions. ICT is used
as a mediating tool in the teaching and leaming process.
Secondly, only a few studies have dealtwith evatuating the
qffectiveness ofusing ICT inthe teaching and leaming of
trigonometic flrnctions, although it has often been reported
as a difficult topic for students. Since research on the use of
ICT inthe teaching oftrigonometryin the classroom is
sparse and quite limited, this study addresses that gap.
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1.

Objectives

To find out the ievel of achievernent in trigonometric
functions ofcontrol group standard XI students in their
pre-test scores.

To find out the level of achievement in trigonometric
functions of experimental group standard XI students
in their pre-test scores.

To study the effectiveness of MMELMin trigonometric
functions in the achievement of standard XI students.

final tool ofMAlTconsisted of40
items. The validated test, which has
40 items, is used for the pre-test and
post-test.

Conducting the experiment: The duration ofthe
experiment was 30 days at Christian Matigulation School,
Kallukootam, Kanyakumari Diskict. students were divided
into control and experimental groups after administering,
Cattell's Culture Fair Intelligence Test Scale III. AprerteJ
was conducted for both groups beforg starting the
Experiment. The control group students wefe taught by the
traditional metlrod and the experimental group students using
MMELM. After completingtlre experimen( post_tests were
conducted.

Analysis of Data

Objective l: The level of achievement in
trigonometric functions of control group standard XI
students in their pre-test scores.

Table I
Level of achievement in trigonometric functions

of control group standard XI students in their
pre-test scores

O bjectives
Low Moderate High

N Yo N Yo N o//tt

Kn owled ge lt 36.7 t7 56.7 2 6.7

Un ders tand in g 18 60 11 36.7 I 3.3

A pp lication 28 93.3 I J.J 1 3.3

Achievement in Total 5 16.7 12 40 13 43.3

It is infened from the above table that. 36.75% of
standard XI control group students showed a low level,
56.7% ofthem had moderateand,6.Tyoofthem have high
level of knowledge in their pre-test score. 60.0% of
standard XI control group students showed a low level,
36.7% of thent had moderate, and 3.3yo of them have
high level of understanding in their pre-test score. 93.3%
of standard XI control group students showed low level,
3 .3 % of them had moderate and 3 .3yo of them have high
level of applicatio, in their pre-test scorc. I 6.7o/oofstandard
XI control group students showed low level, 40.0% of
them had moderate, and43.3o/oofthem have high level of

J.

Hypothesis

L There is no significant difference between the control
and experimental group of standard X students in their
post-test mean achievement scores in trigonometric
Fmctions

Nlethodology

The experimental method was used in which the
investigator chose the pre-test-post-test equivalent group
quasi-design for experimentation. The developed design of
MMEL Min trigonometric flurctions is based on the ADDIE
insnuctional model.

Validation of Content: The selected content for the
E-Content Lear-ning Package was given to four experts
belonging to the fields ofEducation and Mathematics for
validation. After scrutiny of the content by the experts,
din-rinutive changes were allowed. Also, the le,gth ofthe
content was minimized. Thr-rs. content validation was
established for the MMELM.

Validation of E-Content: The MMELM in
trigonometric functions was given to three experls, As per
their suggestions, various modifications, deletions, ancl
inclusions were rnade to the e-content learning package.
Again, this package, after elirninating the enors, was shown
to the expefs and the research supervisor for final approval.

Development and Validation of MiMa,s Achievement
Test in Trigonometry (MATT): MAIT was developed and
validated by the investigator and research supervisor in the
year2022. The investigatorhas framed 60 multiple_choice
questions on trigonometry. By the process of itern analysis
with 50 Xll-standard students of VKp Higher Secondary
S chool, Colachel, Kanyakumari Di strict, the diffi culq, level
and discriminative index were identified foreach item. The
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Objective 2: The ler.el of achievement in
trigonometric funct ions o f e xperimental group standard XI
students in their pre-test scores,

Table 2

Level of achievement in trigonometric functions
of experimental group standard XI students

It is inferred from the aboVe tablb that, 26.7% of
standard XI experimental group students showed a low
level,56.70/o ofthem have moderate and 16.7% ofthem
lrave high level of knowledge in their pre-test score. 60,0%

of standard XI experimental group students showed a low
level of 23 3% of them had moderate, and I 6.7 Yo of them
have high level of understanding intheir pre-test score.
56.1o/oof standardX experimental goup students showed

a low level, 30.0% of them had moderate, and 13 3% of
them have high level 9f application in their pre-test score,

26.7Yoof standard)(I experimental Soup students showed

low level, 60.0% ofthem had moderate and I3.3% ofthem
have high-level ofpre-test score intotal.

Hypothesis 1: There is no significant difference
betweencontrol and experimental group students intheir
Post-test mean achievement scores in Trigonometric
Functions.

Table 3

Significant difference between control and
experimental group students in their Post-test mean

achievement scores in trigonometric functions

It is infered from the above tabl
that the calculated P value of post-test
scores is (0.000) and their attainment
in knowledge, understanding, and applicatiolFl6s than
the P value (0.05). Hence the null hypothesis is rejected.
Therefore, there is a significant difference between the
control and experimental groups of standard )fl students in
their post-test mean achievement scores in Trigonometric
Functions. While comparingthe mean scores of standard
XI students of the Experimental group are better than the
XI standard students of the control group students in their
knowledge, undentariding applicatiorq and achievement in total.

Findings and Interpretations
There is a significant difference between the control

and experimental groups of standard XI students in their
post-test mean achievement scores in trigonometric
functions. The meanvalue ofexperimental goup standard
XI students is higherthanthe meanvalue ofcontrol goup
students. This may be due to the fact that e+ontent learning
enhances self-management skills inthe experimental goup,
so they significantly differfromthe control group.

Conclusion

E-content development is at the heart of the teaching-
leaming process. It is the most modem method of instuction
that has attracted the interest of leamers and teachers ofall
kinds of instruction systems. The pertinent utilization of e-
content in the teaching-learningprocess creates a significant
impact onthe leaming ofthe students. Further, the e-content
module onTrigonometric functions createdalot of scope
for self-leaming. The results ofthe study showedthatthere
were signifi cant differences in post-test scores between the
experimental and control graups. Hence, the researcher
concludes that the MMELM in trigonometric fi.rnctions for
standard XI students is significantly effective and a
considerable contribution to the instructional techniques of
teachingMathematics.
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in their pre-test scores

Obiectives
Low Average High

N o//o N o//o N o//o

Knowledge 8 26.7 t7 56.7 5 t6.7

LJncle rs tanding t8 60.0 7 23.3 5 16.7

Application t7 56.7 9 30.0 4 I ).J

Achievement in Total 8 26.7 l8 60.0 4 13.3

O bjectives
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ment:rl

(irou p(N:J0)

C on trol
(iroup
(N:30)

Calcrr
lated t-
v:rl u c

Calcu
lated

pvalue

Re
marks
at 5Yo

levell\Ie a n S.D NIean S.D

Knorvleclge I1.50 0.777 I 1.50 2.81 5.630 0.000+ S

U nderstanding I 1.5i 0 819 8.2 3 2 223 7.628 0.000* s

App lication r0 5l I 525 .r.5 0 -s 02 I t.278 0.000n S

Achievement irr

t rigorronrel ric
firnct ions

i6.57 b9 1t f 1 5.998 10.533 0.000* S
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