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ABSTRACT

Science is a systematic and broad field of knovdetifit experiments and explores the facts relevariiving and
nonliving which has greater value due to its effiti uses in day to day life practices. It has tedbgical tools and
principles that have the ability to bring out theopperity for the society. Hence, it has attendedignificant and
compulsory position in school education. In thisitext, it is really crucial to prepare competeniesce teachers for the
education system who can efficiently achieve thasgof science education in terms of inculcatintgvant level of
scientific knowledge, understanding, skills, apjliattitude, temper, interest among the learnere @f the strategies to
achieve these objectives is to adopt adequate ceipedagogy. In most of the secondary science eeasducation
curriculum, including Odisha state, it is found tlihough theoretical content related to construstiv, 5 E model, ICON
model, ICT is provided practical activities for dgsng science pedagogy integrating ICT and ICONdetds not
emphasized. Hence, a practical based novice cocosgéent for merging ICT-ICON model to design refdgvacience
pedagogy is proposed in the current paper to malense teacher and teacher educators preparatiorereffectual. The
paper intended to design aim, objectives, courseterd, transactional strategies, evaluation on IGCOSN model

integration based science pedagogy.
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INTRODUCTION

Science is an active, energetic, broad field ofvledge and experience that made people to acquitabke skills and

competencies to adopt the changing world and togdahe world in a favourable direction. Scienca systematic and
broad field of knowledge that experiments and enqddhe facts relevant to living and nonliving whitas greater value
due to its efficient uses in day to day life preesi Not only the individual but also the whole oatand human civilization
have been taking advantages of Science for persomlcollective growth and development. Now-a—d&aence in

school education has attained a significant andpedsory place because of its wide application iydde as well as for

providing vast scope at vocational field. TeachBgence is one of the challenging tasks undertdiethe science
teacher. With this respect the role of sciencehteam the society is crucial as they are havirggheat responsibility to
teach science in an effective way, so that theonatan get competent man power in the field of B®eand Technology.
They need to utilize effective and innovative pestagin science education. In this context, it igllyecrucial to prepare

competent science teachers for the education systemcan efficiently achieves the goals of scieedecation in terms of
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developing relevant level of scientific knowledg@mderstanding, skills, ability, attitude, tempemterest among the
learner. The entry of ICT, mass media and the |gatétlevision into the field of education has addo the roles of the
teacher. Participation of several people in creglarning settings demands newer competenciesacher to take their

help meaningfully.
Rationale

The teacher education Programmes need to providgiviersification in getting specialized for diféet kinds of learning
settings (National Focus Group on Teacher EducdorCurriculum Renewal 2009). Teacher must orgatéarner-
centred, activity-based, participatory learning erignces — play, projects, discussion, dialogusgeniation, visits and
learn to reflect on their own practice (NCFTE 2000hin-Chung Tsai (2001) emphasized science teadhirmgigh the
Interpretation construction design model and istrirction to internet based activities. One of strategies to achieve
these objectives is to adopt adequate science pggatCT—Pedagogy integration emerged as a novelesty to teacher
education. Teacher must know how to use these &ffdstively and efficiently, teachers need visiafishe technologies’
potential, opportunities to apply them, trainingldnst-in-time support, any time to experiment. Ythlen can teachers be
informed and confident in their use of new techg@s. Teaching is becoming one of the most chaittepgrofessions in
our society where knowledge is expanding rapidlg emuch of it is available to students as well alers at the same
time. As new concepts of learning have evolvedchees are expected to facilitate learning and niekeeaningful to
individual learners rather than just to provide Wiexige and skills. Modern developments of innovatechnologies have
provided new possibilities to teaching professidng, at the same time have placed more demandsaahérs to learn
how to use these new technologies in their teachiihgse challenges ask teachers to continuoushimghemselves and
acquire new knowledge and skills while maintainihgir jobs. Research indicates that ICT can chahgevay teachers
teach and that it is especially useful in suppgrtimore student-centered approaches to instructidniradeveloping the
higher order skills and promoting collaborativeiwties. ICT can be used as a core or a complemgmtgeans to the
teacher training process. Using ICT as a partaing methods and promote teachers’ ICT—pedageiggiation in the
classroom by demonstrating examples and allowisgugdisions among teachers throughout the wholérgaprocess is a
method. Participants of the training are askedctoaly use ICT to learn about ICT skills and deyelCT-integrated
pedagogies. These training strategies seem to [y@oged by previous research that argues that ¢éesdre likely to
benefit by actively experiencing ICT skills as arlger. Thus, many researches support the traininigtegration of ICT
and pedagogy strategy for effective teacher edmtatio remove the difficulties and obstacles inesce teacher
education, and make it more advanced, teacher exfuzzn implement training on skills and stratedies can be adopted
by science teacher while integrating ICT and bimsceé pedagogy in genuine classroom situation. Tieerappropriate use
of ICT for Science teacher education it is impartéom the teacher education system to give adedoasé&c knowledge
about tools and techniques in ICT. After that shideshould be trained for applying their ICT knoside, understanding
and skills in science pedagogy. As compared toitioadl pedagogy, pedagogy integrated with ICT lgweater
significance as it creates more dynamic teachimagniag situation. This combined form is more actigellaborative,
creative, integrative, and evaluative than theiti@athl pedagogy. After providing training on tHeebretical and practical
knowledge of ICT and pedagogy it would be easytlier science teacher to integrate ICT and sciendadegy. But it
could not be fruitful unless they identify the teo$trategies, steps and process of combining botddition to that, they
need to identify the means and tools that can Hedpteacher to combine ICT and science Pedagogydst of the

| NAAS Rating: 3.10 — Articles can be senteditor@impactjournals.us |




Designing ICT-ICON Model Integration based ScienBedagogy: A Course Content 41
Proposal for Science Teacher Education at Secondaeyel

secondary science teacher education curriculunudime) Odisha state it is found that though theoa¢ttontent related to
constructivism, 5 E model, ICON model, ICT is piedl, practical activities for designing sciencegugd)y integrating
ICT and ICON model is not emphasized. Hence, atipedased novice course content for merging ICIIN model to

design relevant science pedagogy is proposed inctimeent paper to make science teacher and teasdherators

preparation more proficient.

ICTs stand for information and communication tedbgies and are defined, for the purposes of thiwigw as a
“diverse set of technological tools and resourcesduto communicate, and to create, disseminateg, stmd manage
information.” These technologies include computeh® Internet, broadcasting technologies (radio television), and
telephony. ICT is an umbrella term that includeg aommunication device or application, encompassauio, television,
cellular phones, smart phone, Tab, computer andonethardware and software, satellite systems andns as well as the
various services and applications associated wi#mnf such as videoconferencing and distance lepriiformation and
communication technologies in education deal whih tise of Information and Communication Technobdl€Ts) within
educational technology. ICT covers any product thdt store, retrieve, manipulate, transmit or tigeeinformation
electronically in a digital form, for example, paemal computers, digital television, email. So, lI§Eoncerned with the storage,
retrieval, manipulation, transmission or receipdigital data. Importantly, it is also concernedhvthe way these different uses
can work with each other. The internet offers djmecollaboration tools that are useful for the ecoumication in learning

communities such as email, discussion groups, sti@en sharing, audio conferencing, video confargn

Black and McClintock (1995) framed an interpretatioonstruction design model. This model is based on
constructivist approach to learn. It emphasized tttanbining several other instructional design thes this model
prescribes instruction based on observations andteeting information well. Interpretations (unstandings) based on
observations and background contextual informafidiis model is based on two principles such ast(iyly is the best
description of learning process and (ii) learnihgdd involve authentic tasks, activities and ditugs. According to the
ICON model of learning, construction of knowledgethie actual study and study occurs best in the@maent that has
been established for learning are the conditioneam. The facilitator’s role is only to creatstady support environment.
This model has seven steps such as observati@mpiiatation construction, contextualization, cageitapprenticeship,
collaboration, multiple interpretation, and mulépianifestation. Students can assess by perforautigentic tasks in

authentic environments and situations.

It is beyond doubt to say that ICON model is on¢hef effective strategies to carry out construstiléarning in a science
classroom that promotes collaborative learning remvnent. Using ICT mediated tools and techniquetCi@N model
based science pedagogy can facilitate teachingifeaprocess at secondary level. In this conceisiéssential to explore
what should be the course component of ICT-ICON ehdihsed course structure relevant for science goegaat
secondary level? How to integrate ICON model basetstructivist learning using various ICT basedd@md techniques

in science pedagogy?
OBJECTIVES OF THE STUDY
The objective of the study is to

Design ICT-ICON model based course structure relefiea science pedagogy at secondary level.
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Figure 1: Steps of ICON Model.

METHODOLOGY

Both qualitative and quantitative research methogiels were used to conduct the research in thisegbrQualitative
document analysis methodology has been followembtmluct the study. B.Ed. syllabus of SCERT, Odisi@af- 2005 and
NCFTE 2009 documents were used in document anafysisod.

Descriptive survey method has been followed in gshely where science teacher educators were invezdie
regarding ICT-ICON model based course structuevegit for science pedagogy at secondary level.

Sample

Twenty science teacher educators working in vargaeondary teacher education organisations of @dighne selected as
sample for the study using purposive sampling tegien

Tool

Self developed structured interview schedule has hilised for the collection of data with respeziCT—ICON model

based course structure relevant for science pegagogecondary level. The interview schedule costdi0 open ended
questions on the basis of needs, aims, objecti@grse content, ICT based tools, curriculum trammsacstrategies,

assessment and evaluation of course content asawelliggestions for creating ICT-ICON model basease structure
relevant for science pedagogy at secondary level.
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RESULTS AND DISCUSSIONS

Data collected through qualitative document analpsocess was analyzed using inductive and de@uniathod whereas
responses collected from 20 science teacher edsaaitstate through interview schedule were andlygeantitatively in
terms of percentage. On the basis of maximum pegenof responses to each category of intervievedide course
content with respect to ICT-ICON model based s@gmedagogy for secondary level has been prepared.

Table 1: Responses of Science Teacher EducatorsiwRespect to
Preparation of ICT-ICON Model based Science Pedaggg

Serial No. Criteria of Interview Percentage of Response

1 Title of Course Content 80%

2 Target Group 75%

3 Aims 65%

4 Objectives 60%

5 Concepts of Course content] 85%

6 Tools and techniques of ICT| 70%

7 Transactional strategies 75%

8 Assessment and Evaluation 80%

9 Suggestions 90%

Details of ICT-ICON Model based Course Content foiScience Teachers and Teacher Educators

On the basis ddcience teacher educators one course contentegrameéd model of ICT-ICON has been prepared reigrri
various documents such as NCF 2005, NCFTE-2009statd B.Ed. syllabus prepared by TE& SCERT, Od{&d.5).
The details of course content for science teachetideacher educators can be specified as follows:

» Course content Title: Designing ICT-ICON Model based Science Pedagogy
» Target Group: Science teachers, Science teacher educators
* Aim: To make science learning easy, joyful, effectivechool level.

» Objectives: After going through this course student teachadstaacher educators will be able to

» Define the ICT-ICON model based science pedagogy.

Differentiate ICT approach and ICON model approtxcteach science.

« Integrate tools of ICT and steps of ICON modeldfiective science teaching.
» Design ICT-ICON based modules to teach science.

« Frame lesson plans on ICT-ICON based science pgglago

* Make science learning interesting and resourcefdljayful.

« Create science learning constructivist and activéged.
Concept of Course Content
Concepts of Course content for ICT-ICON model basgéehce pedagogy are:

* Need, importance of ICT-ICON model based scienciagegy
* Meaning, nature and characteristics of Integra@B-HCON model based science pedagogy

* Types of tools and techniques for integrated ICT3INCmodel based science pedagogy
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Lesson planning, activities, resources and rokeathers in ICT-ICON model based science pedagogy

Merits and challenges of ICT-ICON model based sEeedagogy

Tools and Techniques to Integrate in ICT-ICON Modelbased Science Pedagogy

Movie: Using movies related to evolution, Biotechnologyoning, agriculture, microbiology, physiology,
astronomy, chemical science inside classroom combiwith science pedagogy. Students can observe the
activities of scientists, themes of science in thevie and build some understanding in concernednsei

concepts.

Virtual Field trips: Unreal, internet assisted visit to plant and aitioell, different physiological system, forest,

evolution, journey to the centre of atom, planettesn can be organized.

Animation: Using cartoons and animation related to differbranches science and related to concepts like
pollution, different physical, chemical, biologicaractical experiments.

Internet Learning Resourcedor teaching learning of various concepts of soéetike magnetism, electricity,

bioscience, chemicals, atoms and their structure et

Software PackagesComputer assisted learning packages on scienceextofor teaching equation, solving

difficult problems in science, biological context.
Simulationspackages to make learner simulated to learn difteconcepts through ICT.
Teleconferencing techniquet® make students interlinked with other subjectegtgfor clearing their doubts.

Online Gamesfor learning concepts like evolution, pollution anther concepts in bioscience, knowing the

formulae of chemicals, solving problems in physics.
Power Point Presentatioffior systematic presentation on science concegtesatically.
Radio, Televisiomprogrammes on wild life, animal and plants, engiiteg concepts, mechanics, chemistry.

Video Visualization and graphical representation of thbst#act Concept like electromagnetism, anatomy,
physiology, chemistry.

Electronically Journal, Report, Referencem teaching and learning in science.
Saved MS Word and MS Excel Fileglated to science teaching.
Online classrooncan be utilized for teaching learning beyond ttesstoom.

E mail, Video conferencing and Audio conferencintinks the learner with science resource person and

community.

Transactional Strategies for using Tools of ICT inCON Science Pedagogy

The teachers should be provided with training oatsgies, steps, precautions to integrate tool€dfwith ICON science

pedagogy in a systematic manner. The science teaahebe oriented for implementing following stgigs to integrate

ICT and ICON model in Science pedagogy.
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Planning and Preparation for Integration

Science teachers need to be aware of proper wahaoiiing for the integrating ICT and ICON scieneglgpgogy. For this
purpose, the teacher educator can teach studeatg hbw to plan and prepare for integration prooshgh include
selecting the topic, identifying the teaching paimid instructional objectives selecting the toolnirICT, designing the
lesson as well as activity, constructing activioyni containing tasks for students for performinfedent activities,
planning for organizing the physical (equipmentd dmuman resources (staff, helper, students, atyfhoevaluation

guestions etc.
Formulating Objectives

The designed lesson must contain instructional abibjes related to the cognitive, affective, psycloton dimension.
Teacher must set objectives for making student &blenow, understand, apply and develop skillsanaerned scientific

context at the end of ICON lesson combined with.ICT
Implementing the Constructive Approach and Method & Teaching

Selecting and using constructivist approaches tinolCON model strategies play a very significanterdor
presenting the ICT mediated science content tsthdents. The teacher educator must give instnud¢tiche student

teacher on how to
Instructional Methods
The following instructional methods can be utilizZedmplement this course content. Those are &a/st

* Lectures

* Seminar

* Conference, Discussion, Debate, co curricular #igts/

e Conducting Case Studies

* Projects

» Orientation course for in-service teachers

* Organizing Work shops

» Conducting Research Activities

* Showing movies, documentaries, Power point prefienta

*  Supply of books, magazines

e Continuous illustration and frequent examples st plan

» Creating adequate attitude, confidence, behavamirgf teacher through continuous inspiration
» Frequent orientation by college, university as vasliguest lecturers/professors, ICT experts

» Training on use of Educational Technology

» Creation of favourable attitude, views, appreciaod interest the teachers

+ Commencement of practice teaching class relevamgvelopment of skills to impart ICT-ICON modeldoience

teaching

Impact Factor(JCC): 4.8397 — This article can bewnloaded fromwww.impactjournals.us




[ 46 Srutirupa Panda

Organization and Management

It is the responsibility of the science teachercadior to instruct the student teacher about howergmanize physical and
human resources for effective teaching learningugh ICT. Training on handling and administratif@gjT | equipments,
operating computer, software, T.V., CD, projectoranaging students in ICT laboratory, probing gquestnanaging
student’s response, organizing discussion amordgsts, clearing doubts and queries of studentsidtbeuprovided. The
teacher educator should instruct student teacherntbonake science students arrive at the conclusmhdiscover as well
as construct knowledge, solve problems in a sydiemagical way and thereby provide meaningfulriéag experience

to the students.
Evaluation in ICT-ICON Model based Lesson Plan

Teacher educator must suggest students on framvialgiagion question that would be asked at the entCd—ICON
Model mediated science lesson. Student teacher alestto construct questions based on the know)edggerstanding,

application and skill objectives appropriate foifI@ediated science teaching.
Assessmentnd Evaluation of Course Content

Frequent evaluation of each student teacher'sidétjtview, and behaviour towards ICT-ICON model inmgsdone. Both
by formative, summative, diagnostic way of evaloatcan be done to assess students. Designing r@nsetivities to
enhance ICT-ICON model based science pedagogybeusiganized.

Evaluation strategy may include

* Assigning Lesson Plan

* Project work

* Sessional work

* School based activities

» Practical work of teaching
* Viva

*  Written test

»  Exhibiting modules of teaching.
SUGGESTIONS

Teacher educator must train teachers how to usse tteols to integrate ICT and ICON model based gegh in a
systematic manner in classroom situation by tegcfaliowing principles of activity, collaboratiolyeativity, integration,

evaluation approaches.

» Activity should be determined by the learner indteteacher.
»  Shifting rigid classroom to flexible joyful envirament.

» Small group activities instead of whole class nstion.

» Pace must be determined by the learner rathertéaaher.

*  Working in team must be encouraged instead of iddal.
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e Shift from homologous group to heterogeneous group.

» Creation of cooperative environment supporting eztblr rather than every one for himself/herself.

* Reproductive learning to productive learning.

* Providing encouragement on finding solution to m@eblem instead of applying known solution to peshl

* Integrating theory and practice.

« Emphasizing relation within science subject likedgience, chemistry, physics, and inter relatiothvather
subjects like mathematics, geography, etc.

» Creating thematic environment rather than discgdibased.

* Employing teams of teachers.

»  Shift from teacher directed to student directedwatéon.

* Giving more emphasis on Diagnostic evaluation thammative evaluation.
CONCLUSIONS

Science is an organized and ordered way of inwatitig and understanding the world which is esskytmactical in

nature. Though this approach of integration of ICCGN pedagogy seems unique and interesting it isfre@ from

different problems and hurdles such as absencempetent science teacher educator who have sowwléaige both in
the field of ICT and science Education, non avdlitgbof ICT laboratory equipped with computer, énhet connection,
software, staffs. In addition to this, many teachducation institutions are lacking adequate coems#ent, syllabus,
curriculum, learning resources on integrated ICTGINCpedagogy approach in science teacher educdimsolve these
problems the Teacher Education system has to pl@anize and implement several pre- service as aglh-service
programmes in association with competent humansiphly financial resources related to ICT medistei@nce Teacher
Education to get significant success in prepariffiegcgve, competent science Teachers for the cguktowever, Science
learning can be made more interesting, investigatwnd fruitful by merging both ICT and ICON modiel.this regard it

can be suggested that science teachers of secautargls must utilize ICON model merged with ICT.
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