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ABSTRACT

Technology had a long history that started withdiseovery of cutting stones and the art of makaads from it till
the invention of smart technologies. Over this lpegod technology had evolved from stones and Inteés to digital and
electronic tools. Along with its evolution, it h&idnsformed the manner in which people work andkhToday we apply
digitalized and electronic form of technologiesaimost everything we do like for communicationpsortation, gaining
information, writing, working at home or at the iof and in many more tasks that we perform. It b evaded the
boundaries of school and influenced the mode attieg; the pen and paper are replaced by iPod awhlis, printed books
are being digitalized into eBooks and conventiahasroom replaced by Animation to make pace \wildigitalized world.
The rationale behind this paper is to unfold thstdwical evolution of Educational Technology adraxe the development
of Animation to understand its concept, to cull kgipossible uses in a biology classroom and vevig effects on teaching-
learning of biology.

This paper highlighted the great output of teacherd students in biology with the use of animatioteaching-
learning of biology. Basically, this paper focusetthat researches which describe the role of tlimation in the biological
concepts. Animation supports teaching by enablingimedia use of technology, versatility in exphegscontent promote
flexibility, aid in instructional preparation andnéance learner’s interaction and participation ihet biology classroom,
all these factors make teaching effective. The awvga efficiency of the teaching of biology will bbtearning among
students by enhancing attention and increase riglenénhancing motivation, developing ICTs skillgproving conceptual

understanding of the biological concept.
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INTRODUCTION

Technology has altered the look and functionallythef society. The world is becoming digitalized dayday.
This digitalization and electronic mode of commauaicn had evaded the boundaries of school andenfled the mode of
teaching. Today, the pen and paper are replacéBdun/and stylus, printed books are being digitalizeo e-Books and
conventional classroom placed by the use of tedgicdl tools to make pace with the digitized woflithe following paper

traced the evolution of Animation, its scope, affda of the biology teaching and learning.
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Concept of Animation

Animations are the most known kind of pictorialrfta. The animation is the rapid display of a seqe@iictures
on the computer screen the word ‘animation’ is\detifrom the Latin word ‘anima’, meaning "life" &soul." Thus, an
animation is the act of bringing something to (iBalakenship). According to Baek and Layne aninmat#“the process of
generating a series of frames containing an objeabjects so that each frame appears as an ateddtthe previous frame
in order to show motion”.

In a general sense, the term ‘animation’ can refany display element that changes its attribotes time. Taken
this broadly, examples such as words that fly acthe screen or objects that vibrate, blink or geatheir color would be
regarded as ‘animation’. But animation in a stricense can be interpreted as “a pictorial disfilay changes its structure
or other properties over time and which triggeesglkrception of continuous change” (Schotz &Lowe).

Gonzales proposed a broader definition of animad®ta series of varying images presented dynalyiaetording
to the user action in the ways that help the usgretceive a continuous change over time and dp\e&lmore appropriate
mental model of the task”.

Betrancourt and Tversky define “Animation refersatty application, which generates series of frapeethat each
frame appears as an alternative for the previoasaod where the sequence of frames is determittest &y the designer or

the user”.

Biology

Science is a broad field that includes MathemaRBtsysics, Chemistry, Computer Science, Biology ldnthe
Science. The two Greek words 'Bio’ meaning lifaddlogos’ standing for study, when joined give therd biology. It
is therefore, a systematic study of living objettsovers all aspects of living creatures theicwcence, nutrition, health,

reproduction, and inheritance. (Das, J.C,1985)

Animation in Biology

Certain process in biology like cell biology, RNMAlgmerase, transcription, translation, moleculatdgy, protein
synthesis, osmosis, diffusion, an anatomy of théybdissection, circulatory system, other maybeeha\certain problem
with the teaching-learning by traditional methodl ameate many confusions about the above conceiptedbiology. For
the promotion of the better teaching-learning @& Hiology much innovative method used by the teachine to time.
The traditional methods of biological teaching hawaed important but some time these are lesstaféeim the promotion
of biological knowledge. Present scenario of edooais the era of technology to promote learningnfputer-assisted
programme is the new innovative approach to thensific knowledge and encounter with the many peoid related to the

scientific subject like chemistry, physics, andbiyy. Biology is basically the study of the livitigngs and life process of the
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living animals. By the nature biology also is aeseie which has some specific quality and charatierather than another
subject. In biology, many time teachers feel falur understand of the biological concept to thieshts and realize the need
for some effective teaching-learning material fa@ improvement of the biological knowledge. “Animdtoncept facilitated
better condition to the teaching and the learnifhthe biology” (Black, 2005; Whang, Tversky& Morais, 2007). In order
to enable students to learn better, their advan@ttal process skills have to be developed. Inratioeds, the skills needed
in order to create a solution for problems andrndar comprehension instead of memorizing have tgiben to students.
Various authors have been involved in major prgj@dined at developing top quality animations fertdaching-learning of
biological events and process. In spite of incraaaivailability of animations, particularly as paftextbook packages, there
has been little research into the value of animatigersus static illustrations in science teachirge animation programs
that have been used vary in their difficulty torfeas well as in the time and cost of producingretions, but each has its
own value. McClean et al. (2005) are part of a odingm (The World Wide Web Instructional Committ@eNorth Dakota
State University) that was formed to develop "higlality animations" for the teaching of the celtlanolecular biology.
Animation as a distinctive technological tool canused to enhance the overall process of commigriciat pedagogy. Its
effectiveness is mainly determined by how the isgedated to the basic elements of communicatienaddressed while
preparing and presenting animation instructionatenia. According to the ‘bottom-up’ model of anititam comprehension,
“the comprehension is primarily a process of enegdhe information in the external display” so thmproving the display

necessarily improves the understanding (Hegarty&Kri

Effect of Animation on Teaching-Learning of Biology

Substantiating the use of Animation as a tool efrirctional preparation, instruction delivery arsdaalearning
tool, it is evident that Animation certainly has @aige over other educational technologies exigtedching activity in the
education and training process has an importaet irobresenting permanent information to studdntrder to enable
students to learn better, their advanced mentalgsoskills have to be developed. In other wotdsskills needed in order
to create a solution for problems and learn by aetmpnsion instead of memorizing have to be givestudents. Therefore,
effective science education has to be providectwal. Accordingly, in science education teachimg $kills for reaching
information is much more important to provide thaitable information is much more important to [o®/the available

information to students (Black, 2005; Tversky, & iMlson, 2007; Aksoy, 2012).

Delivery of Content

A chief feature of Animation is the ‘interactivityith the content’. As illustrated in the earliecten, the various
animated software come loaded with many interadidgds that aid in the manipulation of the contefithe biology in
numerous ways. “Animations as moving illustratederials are used more often at schools to depichahyc changes over
time and location and illustrate phenomena or cptscthat might be difficult to visualize” (Mayer Bloreno, 2002; Ruiz,

Cook, & Levinson, 2009). In traditional teachingitggs it is difficult to describe the movementebéctrons in an electric
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system or chemical reactions between substancesp@er animation is highly effective in the demoasbn of processes
that cannot be viewed naturally or that are diffitd demonstrate in the classroom or even in &midatory (Fleming,
Hart, & Savage, 2000). On the basis of the abowdies, we can say that animation promotes delieérgontent in the
teaching-learning of biology.

Promotes Flexibility

One of the most promising is the animation basadhlag environment. “Animation is a dynamic repregagon
that can be used to make a change and complexgsexexplicit to the learner” (Schnotz, & Lowe, 2D®Beries studies
have shown that “learning in computer-based anonatenvironments enhanced the understanding oflearapncepts and
systems compared with traditional learning envirenta that concentrate on verbal explanations” (F2884; Rieber, 1991,

Tversky, Bauer-Morrison, & Betrancourt, 2002).

Support Transfer of Knowledge

Transfer of knowledge is one of the key componehtsigher order thinking skills. More general compats of
higher order thinking skills include raising quesis, making comparisons, resolving non-algorithamd complex problems,
coping with disagreement, identification of hiddessumptions and planning scientific experimentshéZa&Dori, 2003,
Zohar, 2004). Animations may be relatively moresefiive for those with low prior knowledge, becaitshows the motion
in a mechanical system explicitly, and do not mthe learner’s ability to infer motion from statliagrams. Earlier study
findings showed that integrating animated conc8paifi POP) into learning process significantly sased the ability to

transfer scientific and technological knowledgesl@mentary school’s students (Rosen, Y.2009).

Enhance Learner’s Interaction and Participation in Classroom

Interaction is the main part of the effective tdagHearning of any subjects. With the help of mation, students
express their problem to the teachers. Both reBesscand educational practitioners have believatl ahimation would
facilitate learning. In traditional classroom settlpe instructor often uses ‘chalk and talk’ mettodteaching. Usually,
learner’s attention in the traditional classroondifected by the explanation of the instructor #meltext or static diagram
written on the blackboard. When students see & ste@tgram in the classroom, they may have to nfignémimate it to
understand how the system works. Whereas, if ti@y the same course content in the animated foey therely have to

perceive it as it (Tversky, & Morrison 2007; Niats&995, Hall, 2012; Mayer & Moreno, 2002).
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Enhance Attention

Attention is the most crucial to teaching-learnafgoiology at every level of the education systenour country.
“Animation aids in attracting the attention of flearners through its multimedia effects as mentddii€versky& Morrison,
2002). In an experimental study by Sanger, BreemgsHynek (2001) One can animation enhance stuslattntion about
diffusion and osmosis in biology, it was found thtatdents in the experimental group were more @ieractively involved,
asking questions and making connections with whey have learned before, whereas students in theot@roup were
less attentive and create many confusions abowtaheept of the osmosis and diffusion. Like otheservation founded by

Aksoy (2012) in their also experimental study digcthat students with the animation were captivate

Increase Retention

Animations also enhance the retention of informatiy providing the new way of teaching-learninggiltes the
more senses involvement in the learning by whi¢bntéon level increase and learning become moectfie. (K. Abdul
Gafoor& C. Shemi2007). Study of the GokhanAksho¥1{) related to “the effectiveness of the animatiothe science

analyze the use of animation in the scientific @malso increase the retention ability of the shis (7 grade)”.

Improving Conceptual Understanding

Conceptual understanding is the important partngf tgpe of learning. In the learning of the bioloaji concept,
the understanding has own respect and play an tengomole in the promotion of the biology learnihganimation with
instructional learning delivered material of anycept makes more beneficial for the students (Mirtéa, 2007). In another
study, students who viewed “animations illustratthg molecular processes of diffusion and osmosieess likely to
exhibit misconceptions and were less likely to hamthropomorphic views of matter” (Sanger et alDDO0 Similarly, in
biology, students who viewed an animation cell Hesatored significantly higher on the subsequemnt thase who did not

view it (Stith 2004).

Enhance Motivation

Use of animations has a significant effect in té&agiearning of the abstract topics of science twhnology
courses. Use of animations together with teachiathods and techniques and having the studentsebcparticipate in the
process ensure the provision of effective and iefiiceducation. Studies have pointed out that uaimmation in the lesson
helps to increase learning motivation. It make§dalifty understood problems easily understanda®iedents explained the
necessity and feasibility of the animation “sucdicteing is more interesting and engaging, animdtg&lps to understand the

topic easily and clearly (Soika, K., Reiska, P., &bér, R., 2010, Moreno et al., 2001).
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Increase Curiosity

When we talk about the curiosity with respect ® ¢lducation technology we consider the argumertss Kf Mitra
that “the education technology which developedcimgosity in students about learning.” on the asslpf this comment we
conclude that animation also a technology whialssisd in the many educational subjects like biolatpgmistry, language
education and other also. “Animation as learnirggancrease the curiosity in the students in gaerling of the scientific

concept including biological concept also” (BarAkhkar, &Dori, 2011).

Academic Achievement

Animation technique enables higher academic achiemt in comparison to traditional teaching methisdas line
with the results of the previously conducted stedfeailich, Kesner, &Hofstein, 2009; Sanger, Brisan, &Hynek, 2001).

So that teachers can apply in teaching for theatistoncept and also learners enable to understand

Pros and Cons of Animation Technology for Biology

Reflecting the use and effect of Animation, certaémefits of this technology can be concluded fiotdg)y teaching

and learning. These are following:

It supports the versatility in expressing biologjicantent (Nakhleh, 1992).
» Helps the teacher to the delivery of content iretiective way.

» Helps in the gaining and sustaining student’s &ttapretention and motivation that foster positatétudes towards

their learning.
* Improve conceptual understanding among learnerstabe typical topic of biology.

» Helps teachers in explaining the abstract and cexngbncepts of Biology through visual interactivifizevin, Anglin
& Carney, 1987; Weiss, 2002).

« Enable teachers to adopt ICTs Skills. (Nimavathi@@adevan2001).

» It provides the better condition to the conventlahassroom and gives the better outcome of thehieg and learning.
(Tversky, & Morrison 2007)

* Help the learners to visualize something which the’'seen easily in the real world (Ainsworth, 2008

* It provides a valuable way to communicate dynacooplex sequences of biological events more effelstithan text
or a conventional method. (Stith, 2004; McCleaalgt2005; O’ Day, 2006).
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Limitation of Animation in Biology

Every education technology apart from aiding tleekéng-learning process will have some drawback @viically
reflecting at use and effect of the Animation,deling shortcomings have emerged, listed below:

» Replacing the conventional teaching method wittathienation in some cases it can even hold backirétian improve
teaching. (Campbell et al., 2005).

» Use of any technology has importance and traceaut special training for its use so it may evempnaomote learning

depending on how they are used (Mayer &Moreno, 2002
» Availability of too much information can be confogito the learner (Levy, 2002) and is difficultgi@asp.
» There should be special technological tools foruse of animation in biology.

 If the teacher overemphasized the animation tecdigydle., the focus is more on the technology thaithe lesson
itself, it will distract the learners. (Smith, ét2905).

« The animated concept is many time costly effediiwgeaching and learning.

SUGGESTIONS

It would not be wrong to say that Animation has pla¢ential to revolutionize the way teachers tea€lquoted by

the

» The use of animation in biology is simple and deaisrequire any traditional things. Animations héweee character-
istics. These are the pictures, display of cema@wvements and simulation (Weiss, Knowlton, & Marris2002). So

there is a need of the basic knowledge of the aiomareation for any particular biological concept
» Ateacher must also pay attention to the amounbofent they are choosing should be accordingetdetrner ability.

» The use of animation in the biology also influenbydmany other technical, like availability of efecity, technical

staff and situation so there. So there should ¢peoal arrangement of basic condition for technisal u

» Sometime Animation creates disturbance among stiifdiie making of animation is not according todstnt’s ability

so teachers should be always kept in mind it.

* In the above discussion, we concluded that animatiostly effective in enhance motivation, delivedfycontent,
increase attention, improving conceptual understepdncrease curiosity in the biology. So animatalso used by

the teachers in other subject likes language, ksci@nce, Math.

» There should be provided additional managemenilitfiesifor the use of animation in education likevarkshop for

the teacher and updated software.
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CONCLUSIONS

In the era of education technology, it's a compelieed to provide technological teaching and legrim biology to
the teachers and the students of this digitalizeddy As this not only leads to the developmenta¥f skills but also provides
continuity with their global environment. Animatitias emerged as a promising instruction tool thakdtimpact on biology
through digital convergence. The use of the Anioratechnique in biology support to expression,ifidixy engagement of
content that could be controlled by use has a npadiitive effect on the biology (teaching & learniras evident from the
researchers and reviews across the globe. Animatipports the teaching of biology by enabling vidisain expressing
content, promote motivation, promote flexibilityahsfer of knowledge and enhance learner’s interaeind participation
in biology classrooms, all these factors makesogiplteaching effectively. The improved efficiendyteaching will boost
biology learning among students by enhancing attenincrease retention, increase curiosity, enimgnmotivation, improve
conceptual understanding of biology. The Animatechnology is relatively new to the Indian contexktich is basically a
form of pictorial presentation, has become the rpomtinent feature of technology-based learningrenments. Animation
refers to simulated motion pictures showing the ement of drawn objects. Educational animation &safithe most elegant
tools for presenting materials for learners. Igm#icance in helping learners to understand amaeraber information has
greatly increased since the advent of powerful lgicgaoriented computers. It may be very usefulléarning about some
topics in the natural sciences, where educatiomalating and preparing materials convenient forreey can reduce the

time required in class and increase the efficiesfaye educational process.
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