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FO REWORD

The Annual Research Meet iz conceived 1o e a kind of vetreat wivich enables pleasant vet inmtense
academic fnteractions among studeris and faculty Ite objective s 10 creare and mainiain a vigovous collaborative
researeh ambivace al IHIBCSE.

The firet Annpal Research Meer at TIRCSE wae held on February 11-13, 2000, In 201} and 2012, it
wits feled in April: 19-21 April in 2011 and 17-19 Aprif in 2012, As the engagement needed in the ARM was
conflicting with the end of semester submissions in April, the meeting was moved to September 23-25 in 2013, This
year the convenien! dates of 14 1o 16 Ociober 2014 were decided ihrough a polll However, with 15 October being
declaved a poll date for the Vidhan Sabba elecrions of Mabarashira Stare, and the lasi minuie preparations for the
TIRCSE Revicw, the ARM has been moved a month away . It will be held from November 12 10 14, 20114,

ARM features presentavions and ialks &y Pl D, studenis in theiv 2nd Year ompards. It is organised by the
first vear studenis. As the firs vear studenis this vear hawve no experience of the prograsmme, the ARM organising
commitice inchided a couple afvenior siudenms as wel
The event is arganised in the fotlowing way:

" After the event dates are finalised, and important dates in the vun up ro the event ave announced, stiudents fivst
submil absivacis io indicate inteni (o present,

Saon afier, presenters suggess facully discussanss for iheiv presentation, and iniliaie a dialogne with discussans
io schedile theiv submission,

ALl presenters mmsi send iheiv final abstracis well in time io be included in the absiract booklet,

™ Preseriers arvange 1o provide a drafi paper/ write-up io theiv discussants well in advance. This wrile-up may be
& drafi of & vesearch publication (o leading iowaras a publicaiion). In same cases studeris who have vecenily
piblished vesearch may present that work. It may ale be work-in-progress, indicating clearly what aspects of
anifysis or discussions are yet (o be completed.,

= The studernt s wiite-up is vead by the discussant before the presentation, and commenis and suggesiions are given
by the discussant afler the siudent s presentalion,

Continued....



The event can and should evolve in formar, fncluding scheduling, primarvily rough the active
engagement of the vescarch siudents, and other member: of the vesearch community at IIBCSE.

I ihank the ARM Coordinating Commiitiee, Deborab Duwita, Dugra Prasad, Stephen Phifip,
Subbayan Kabin Kanchan Mishra, and the sentor studente, Shikba Inkker and Prajakr Pande for envhusiostically
mecting the challenges of organising the event. That 11 vecearch studerie will be presenting at ARM 2014, even
though some feli bighly pressured by other commitmenis, is an indication ihal the event is valued by the siudenis. The
ARM Coordinasing Committee membere and I ave grateful 1o all the siudenie and other academic and scientific
members for their cooperation,

A big “ihank vou" 10 all eur colleagues who have supporied the event and helped o bring seriomsness

and vigowr to vesearch at HIBCSE. Laok fovward ro ARM 2014, the academic festival for the students and of the
students af IIBCSE.

Chicra Natarajan

Dean, IIBCSE Faculty
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Action based analysis of students’ strategies

Coming [rom my broader rescaxch intercst of vmderstanding siudenis’
conception of arca measurcinent, here 1 am reporting an experimental - study
investigaling how manipulation of physical objccts improve students’ vnderstanding of
arca. Students had 1o solve two arca tasks, and then answer some questions about the way
they solved the problems. Participants were ramdomly assigned 1o onc of owe groups: an
cxperimental group that did a manipulation wask (similar (0 tangram} belore atiempting
the arca wask, and a concrol group that got a general knowledge questionmaire belore the
arca task. Jeenath Rahaman

Three ypes of daca were collected, data on student actions (based on
video), scll-reports of siratcgics vsed (based on interviews), and eye-movement data

{[rom an eyc-tracker), Here | reporc an analysis of the video data and interview data, as Coordinator; Sanjay
well as an analysis of the eye-tracker data. In the video data analysis, stratcgies were Chandrasckharan

identilicd based on siudents’ actions. The sirategics idemilicd rom this analysis were
compared against scll-reported strategics. lor (he eye-uracker data, eye-movement
Lrajectorics across the task were analysed.,

Criide : K Subramaniam
Discussani:K Subramaniam

Both the video and the eye movement analysis shows clear diflexences & ] Ramadas
between the groups in wrms of the process of solving the problem. Further, the eye
tracker data showed details of strategics that wexe not available in dhe video analysis, but Contact:

were reporiled by studenis,

1 diseuss implications of this result for the weaching/learning of arca, and
[uture studies that are planned e more clearly understand the way physical manipulation
of objccts support the understanding of arca.

jeeni.12345@gmail.com

quwm‘ds— arca-measurcmoent, nmnipulatinn, student's strategy, cyc-movement
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Question generation by students in science
classrooms

The importance of students’ questions has been recognised by science
cducators, however, very few studics have been conducted o look ar studens’ questions
in situations, where they have complete antonomy o come vp with questions, Lo
nderstand chis, we conducted an open-beginninged wcaching workshop with middle
school students, 1n the workshop students came vp with their own questions — vpon
observing a plant with varicgated leaves (a varicty of bhendi (Laliparit uliacevn}) and
later wried o answer their questions by developing methods of investigation, The

Gurin Singh

workshop was divided into five paris: (i} question generation by students, (i) listing and :

<SHop . pacts: (i} q Ben " by (i) 5 Grriide: Karen Haydock
sorting of questions, (i) developing a method of investization Lo answer a chosen _ )
question, (iv) carrying out the investigation and (v) sharing work with other students, Co-Grride: K K Mishra

In this study, we are presenting our analyses of question gencration by the
students in situations where the discourse is indtiated by students vmder a context
provided by the weacher. Teachers intentionally kept quite initially, so that the students
could have more avtonomy and, hopelully come up with questions on their own. Data
sources are in form of andio and video recordings; rescarcher's notes, students’ writings
and semi-stiructured interviews of students, Two important observations ¢inerged [rom
the study, one that students tended o make statements initially rather (than ask
questions, and sccond that students’ questions changed from  information Lo
investigatory Lype as they designed and caxried out investigations, Contact:

gurinderphysics@gmail.com

Keywords : open-beginninged, variegated leaves, students' questions, student initiation
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Building theory on ableism & disability oppression

Ablcism is a nerwork of beliefs and practices that constructs and projects a
particnlar kind of body as the normal, specics-typical and therefore essenrial and tully
human. In school mathemarics, the eurriculum is presented, ranghr and even defined in
rerms of the visual which is from the point of view of sighted individuals, This ableist
practice shapes the structurc of mathematics education which in rarn shapes practice,

I argue that mathemaries is not inherently visual bur being ranght and
defined in rerms of the visual, is ableist {(and thuos, oppressive) and an outcome of a lack of Rossi D'Souza
understanding of mathcmarics. In some cascs its also the desire ro maintain an oppressive
status que.

Research in education focusing on disability is dominated by a liberal {and
insrnmental} approach which works rowards maintaining the normative {ablcist)
structure by presenting mathemaries as narurally visual, The rescarch ourcomes being
humanitarian rather than humanist work as charitable donations or tokens of false
gencrosity for remporarily overcoming an ableist hurdle. It works ncither rowards
cnabling students to be autonomous learncrs nor rowards cmpowering them ro rransform
the world. Assuming an individual modecl of disabiliry, it constructs a visually impaired
individual as deficient and reinforces a disabled consciousness when s’he engages with
mathcematics and denics the stadenr the cxperience of construction and ownership of
mathematical knowledge. Through my ficld observations, 1 arguc for an cxpanded Contact:
undcrstanding of mathematics not just for social justice but also for justice rowards the
discipline of mathematics.

Sﬁpﬁ'}"‘ﬂfjﬂ?‘: K Subramaniam

Discussant: Karen Haydock

rossi@hbcse.tifr.res.in

Keywords- ableism, marh cducation, disability, social justice
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Understanding the age/class appropriateness. of the
students to internalize the various phases of
inquiry effectively]

Tnquiry, the widcly acceptol mode of learning scicnee, is recommended by NCE, There
is natignwide wrge to implement this pursuit of scienee education in the schools all over, Tf scienee
classrpom continues te provide information, facts and dehinitiony, the technigues of memarization
alone would be nurtured, The real scicnee would soun lese its appeal amongst the students, What
could be the alternative such that the students can be trained to think like scientists? Inguiry based
learning (TBL) provides an answer, TRL furnishes them a chance to develop their own understanding Suj ath_a Var ﬂ,d‘ﬂ,l' ‘El,j an
of the infriguing ﬂ'li'ﬂgﬁ around them, To make a mark in the ficld of scientific rescarch and
development, the cuvrent rote methods have te take a back seatbringing forth the TBL as the effective
way of dealing science. Diseussant: G Nagarjuna

Although inguiry offers compelling opportunitics for scienee learning, data gathering,
analysis, inferpretation, and communication are all challenging tasks that are made more difficult by
the need for content-arca knowledge (Gardner and Poavy).Age of students could also be ong of the
factors pusing impedance in suceessful implementation of TBL. The rescarch question is, what is the
appropriate age to infroduce the strands of experimental inguiry? The present study aims to
investigate the age appropriatencess for introducing the steands ot inguiry,

Students of class 6th, 7th, Sth of a CBSE Scheol and a State Boavd School in Punc
were involved in this study, The different inguiry strands namcely, observing minute details, vaising
infteresting  questions, identitying the corrclating factors and  constructing  hypothesis, were
introduced te the students through classroom discussion, This was followed by a demo of
activitics/experiments that were carcfully designed ta trigger different strands of inguiry, Tollowing
this, asscssment tasks were given, The presentation would highlight the inguiry triggers and class Contact:
wise response of the students to the inguivy task assessment, sujsvarada@gmail.com

Keywords : inquiry, classroom learning
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Implementation of “KOHA: Free apen source Library
Management software” in HBCSE library from November 2014

Library and Information centres are expericncing a huge ramsition [rom
printed o digical collection. This has led 1o many changes in the wraditional libraxy practices
as well as role of library and information prolessionals whe Dcilitale aceess 1o and
disscmination of information,

The HBCSE library and information personnel are actively exploring new
ways of optimizing access (o clectromic resources, HBCSE library has taken the initiative Lo D.D. Pednckar
shilt rom (he commercial library management system “Librarian 5.6” 10 the open source
soltware “KOHA™, which is based on intcrnational open stamdards, KOHA satisfics all the
[unctional requirements of a libraxy management systetn, 1t is a [ree open source soliware
and docs notl need any indtial cost like other commereial soliwares, KOHA provides a [ull
[unctional Online Public Access Catalog (OPAC) which has various [catures that allow:
*Users aceounts on OPAC
*Scarch of the library catalogue rom any site
*Keyword and advanced scarching
*Virtual shelfbrowser
*Access o personal aceoun information
*Make purchasc suggestions
*Making private or public lists of specilic collections

Off all the T11°R eentres and the main campus, HBCSE is the st institute Lo
move its libraxy [unctions 1o KOHA open source libravy management seliwaxe, The
presentation will highlight the features of KOHA and the new version of OPAC,

HBCSE, TIFR

Keywords : library, free software

HBCSE ARM 2014




My Experiences about 25th AABE

Conference

Many national and inrernational academic associations are plaving a crucial role in
providing a platform ro the reachers, cducators, rescarchers, environmentalists, policy
makers & administrators, for sharing best practices and cxperiences, These

associations are also helping to creare awareness among reachers and smadents about Narendra
varions social, environmental and global issucs, Since 2009, T am associated with the
Asian Association for Biology Education i.c. AATE, The first AABE confercnce was Deshmukh
organised in 1966 at Manila, Philippincs and its main office is at Philippincs.

This year the 25" AABE conferenee was organised by University of HBCSE. TIFR

Malava, Knala Lumpur, Malaysia, from Oct. 13-16, 2014, The main theme of the
conference was “Biology Education and Research in a Changing Plance”,

More than 250 participants from various countries participared in this
conference. Apart from Key note addresses by eminent biologists, there were oral and
poster presentations, workshops for reachers and excursion rour for conference
participants. In this conference Executive Committee has decided that 266h AARE
will be organized at Goa, India. A detailed report of 25th AABE and papers (Why do
school students’ have misconceptions about life processes and Use of technology in
classroom for implementing remedial madule to overcome school students’
misconceptions) presented by me will be discussed during the presentation.

Keywords : AABE, conference, experience

HBCSE ARM 2014




Analysing Links in Concept Maps : A Conceptnal
Change Approach

Conceprual change has been widely and significantly srudied as a
paradigm for scicnee learning in scienec education rescarch, Largely influenced by
the history of science, conceptual change research has branched into several
specific kinds, These inclade addition, deletion, cnrichment, re-structuring,

progressive differenriation, subsumption, fragmentation, gradual, puncruarcd Meena Kharatmal
modecl, re-organizing, re-classifving, categorical shift, cte. During the course of

cognitive development, learning rakes place by changes in knowledge soructure or Meutor: Prol, Chitra Natarajan
cognitive structure, Conceprual change depicts the changes in the soructure of Bisenssant: Prof, Jayashree
knowledge, the basic clements of knowledge being concepts {(nodes) and relarions Ramadas

{links). Much of the focus so far has been on the change in the concepts per se.
Howecver, switching the focus frem concepts to links, the present study highlighes
changc in links, and its varions characteristics.

The work presented focuses on mapping of school biology rextbook,
cxperts' textbooks, and students’ biology knowledge in the form of propositions Contact:
comprising of concepts and relarions. The propositions are validated for mecena@hbcse.tifr.res.in
scmantically accurate linking words. The re-represented text indicates changes
occurring in the linking words that can be categorized as categorical shift, re-
organization, dclction, coalescence, and differentiation.

Keywords : conceplual change, concept mapping, linking words, biology education
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younget generation (o conform o the norms and maintain the status-quo or o question the
logic of the existing systetn and participate in the transformation of the world 1o a more equal ITimanshu Srivastava
by some science educationists like Aikenhead, Hodson, Santos and others as well who have Prof. Sugra Chunawala
adopted a humanistic appreach toward science education, These scholars advocate [or

and just space. Realizing the extent of social divide and injusiice prevailing in socicty,
inculcating ‘eritical scientilic literacy’ and prepare students [or waking socio-political action,

Explurmg the ecology economy discourse in high school science
Contemporary socio-political context is characierized by neoliberal cconomic
[orees, numerous [orms of incquality, continuous denial of justice o poor and other
marginalized scetion of socicty, the state-corporace alliance and so on, There has been and
there is a parallel culture of dissent and continuous siruggele lor rights as well, Education in
cducationists like Paule Lriere and Henry Giroux have argued for transfommative education, Discussants:
The paper begins with an analysis of imporian( policy documents in education Lo undexstand

this context can play an important role. 1c can be wsed cither as an instrument 1o socialize
The study 1 present here is motivated by these arguments, Similar concerns have been raised Prof. Chitra Natarajan
what perspective these docvments hold on the concerns raised above, 1n order 1o understand

how these concerns have been realized in sceondary science curricwlum, the nature of
discourse around development, envivonment and its relationship with science and technology
is discussed at length, This analysis is based on the data colleeted during my Geldwork in
which | interacted with theee science weachers, obscrved (heir classes and analysed relevant
chapters rom their textbooks, The analytical ramework draws [rom the literature on
environmental pelitics, particularly the debates around the ccology-ccomomy conllict, the

idea of balance in nature, sustainable development and struciural issues like indwstrial Contact:
capitalism, srihim@hbcse.tifr.res.in

Keywords : iranslormative education, critical scientific literacy, socio-scientilic issues,

science and developament, ceology ceconomy, secondary scicnce curriculum HBCSE ARM 2014
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Investigating Teachers’ Engagement with Mathematical Practices
A Study of Mathematics Teachers’ Problem Selving

‘This paper repots on an analysis of tcachers’ cogrement in a problem-solving workshop. The
study, which is part of a laxger study designed with an intent to investigate tcachers’ use of mathematical practices
in relation to teuchinr mathcmatics, rCports marratives of tcachcrsii) conurement in a mathematical practice,
namely, “making and using special cases”, during a problem—solving warkshap.

Many cducators have studicd the problem of teacher knowledge since Shulmaniii) argucd for the
specialized content knowledge for tcaching. Bescarchers have been attempting to clicie what constitutes the
knowledge required to teach mathcmatics, by analysing knowledge demunds, in teaching with understanding and
in other works of tuaching {hke plunnin.g, uv‘aluati.ng, cte ). ﬁlthﬂugh, some idcas of what constitutes km:-wlcdgc

for tcaching mathcmatics docs cxist, almost no understanding is available of what practices of doing mathcmatics ShWEtﬂ ShﬂPﬂd Nalk

arc needed to teach refonm mathematics (iii}. : : o
Ball and Bass(iv) report that teachers often miss mathematical opportunitics in the class as they Sﬂffﬂi{ﬁﬂ Sﬂdﬁ HBC\SE

lack mathematical sensibilitics and km:-wl{:dgc of fundumental mathematical practices. [n this stud:_.r, trarhers are TI F R \ Mf;‘médi

exposed to certain mathemartical practices nsed in solving problems. The muther contends that, teachers’ -

unL:l.g{:munt in particular, focuses :tm wsing the practicc dii:‘fg'u.rluntl}r at different stages of the problem solving. Dﬂ-ﬁ'ﬂfﬂ?"ﬁf bﬂl{dfﬂf, Slf;fi't?{'?!

Morcover, cven though, tcachers did not reach for the answer, as what is understood tradifionally, they gf Edufdg ion { f}gff:ﬁ'ﬁf‘,{}a

considered the problem beingr solved once they guim:d inﬁight ineo liow the soluton would Took like, The si.tud}? T W p .

indicates that, dning,muthf:muti(:ﬁ, in the way it is sugg{:s.ttd in the reform, roquires supportive tonls such as (]ffwz{,‘,éjgﬁﬂ, Mffh?gﬁ%

knowledge of mathematical practices, as it cnables cxploring mathematics in the problem rather just its { pi ‘;' |

Solution.

1} T'otal 34 partici pants, prospective mathematics teachers worked in groups of 3-6. ) .

ii) Shulman, L. 5. (1987). Knowledpge and teaching: IPoundations of the new refonn. Harvard cducational review, Disenssant: Chitra

57(1), 1-23. Natarajan

iii} Naik (2014). Investigating teachers’ mathematical thinking: Fxamining the role of mathemutical knowledge
and practices. Dissertation proposal. C .
iv) Ball, 3. L., 8 Baasz, H. (2002). Toward a practice=based theory of mathematical knowledge for teaching. In ontact:

Proceedings of the 2002 annual meeting of the Canadian Mathematies Education S[u(]y Gl‘(}up l::pp. 3-14}. S]lWCtﬂ@thS c_ﬂﬁ-_m_in

Keywords- mathematics reaching, student understanding, reaching practices
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Using Activity Theory to Investigate and

Assess Student Drawing in Learning Science

Building upon the work of Richard Duschl & Drew Gitomer (2014)
and Margaret Brooks (2002), I have investigated how formative assessment of
student construction of 2-dimentional visual representations can be used in
learning science. Using an activity theory framework {Wolt-Michacl Roth ct al, Karen Hayd{}ck
2009}, 1 will present an cxample of how micro-analysis of student drawing can be _ _

. S : : Faculty Member,
used to understand the cognitive basis of learning that may occur in the process of

drawing,” HBCSE, TIFR

References:

*Richard A. Duschl & Dyew H. Gitomer (2014),S1rategics and Challenges 1o Changing
the Focws of Asscssment and Instruction in Scicnce Classrooms EDUCATIONAL
ASSESSMENT, 4(1), 37-73

*Margaretr Brooks (2002}, Dvawing 1o Learn, Unpublished PhDithesis, University of
Alberia, Canada

*Woll-Michael Roth, Yew-Jin Lee and Pei-Ling Hsu (2009) A ol [or changing the
world: possibilities of cultvral-historical activity theory o reinvigorale science
education, Studies in Scicnce Education 45(2}, 131-167. Contact:

lcaren@hbecese.tifr.res.in

Keywords : visual representation,, student drawing, learning science
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Characterising teaching practice withia
focus on student's thinking: A Case Study

Teaching is a complex activity and understanding reaching practice
poscs several challenges ro rescarchers, Characterising reaching practice has been
done through interviews with reachers {Ma, 1999) and asking reachers to respond
to questions around elassroom reaching and stadents' thinking (Hill, Schilling, & .
Ball, 2011 ; Philip & Sowder, 2004). More recently, there has been a focus on Shikha Takker
student's mathemarical thinking ro premote reacher learning (CGI and work on
student cases). However, in many programs, reachers are considered ro be the
implementers of the research-based knowledge on smudents’ thinking. In the
current stady we arc attempring ro characterise reacher's practice through in sitn
obscrvations of reaching and identifying artefacts from the site to organisc reacher Discrissant: Sugra Chunawala
learning. In this presentation, I will discuss the process of development of a coding
scheme to analyse data from classroom observations, collected at the beginning
phasc of my rescarch., Further, I will present preliminary observations about
patrerns in reaching and insights it offered ro support the planning of the next
phasc of working on crearing a learning environment for reachers,

Sﬁpﬁ'rﬂfmr: K Subramaniam

Contact:
shilkha4268@gmail.com

Keywords- mathematics reaching, student understanding, reaching practices
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A Proposal to Extend Concept Mapping to
Concept Lattices for Representing Biology

Textbook biology knowledge is being represented as triples using
concept maps. These tn'plt:s can be extended to create concept lattices b}r
representing objects and attributes in relation. By focusing on the nature of
semantic relations, concept neighbourhood lattices c¢an be generated for
dependencies, associations, By representing the changes in the attributes of objects Meena Kharatmal
in time, concept lattices of d}'namic propositions can be generated. As the
knowledge base for the study is textbook biology, this research on using concept
lattices in school, cnﬂege biulugy education can be further develupecl with fucusi_ng

on teaching learning, cognitive assessment.

The presentation will vaide an overview of the Summer School on —
“Mtthﬂdﬂlug}’ of Task Design — How to Create Exercises for Leaming", held in
Tt:c.!lni:t:che Uni:versitiit, Dresden, (.;r:rrnan}r. lThe summel: s::hnullwas targeted on Contact:
deﬁlgnmg lt!al'llll'lg taslis, and creating exerciseys for lt:arl]_ll'lg. I will tallk about the
Pmpusal and share some t:xpt:rit:nc:t:s of the snmmer schuul, and the P]acr:.

meena@hbcse.tifr.res.in

Keywords : concept mapping, concept lattice, biology cducation, knowledge representation,

sumnmey school HBCSE ARM 2014




Chalopede: a multi-legged walking mechanism -bow do Mechanical
Enginecring students learn when tﬁey Fresld, EIPP.:‘?}FI"HE theoretical de.ifgn ﬁnﬂwfedge.

Chalopede is a term coined o describe a load-carrying trailed vehicle which wses
multi-joinicd legs instcad of wheels, o wraverse umeven surlaces. 1t is a multi-legeed walking
structure expected o carry a cerain payload.

T'he rescarch motivation was 1o vnderstand the process by which engineering students
apply their theoretical and formal design knowledge in a Project-based learning sitwation. The plan
was (o work with and obscrve a team of final year mechanical engincering students, who worked on
designing and prototyping (his machine as part of their intexnship with the Homi Bhabha Cenire
[or Science Education., Ram Rao

The Chalopede project derived inspiration from the wind-propelled kinetic sculproxes
innovated by Dutch artist-engincer: ‘Theo Jansen of Ypenberg, the Netherlands. One possibilicy [or
the 2%n-legoed passive walker was 1o experiment with crank-based leg linkages similar 1o Theo
Jansen’s Suramdbecst 1n the fivst phase, the studenis were 1o prodwee a wailed vehicle capable of
carrying a 50 kg, payload, vsing Theo Jansen's erank-bascd leg linkages, over werrain oo rough for
wheeled velicles.

T'he objective was 1o moniter design changes, throwgh the evolution of the project
and the learning that ¢nsued. The project weam was studicd in the Preliminary Swage, Middle Sage
and End Stage of the projeet. The siudy examined their initial knowledge and intra-curricular and
extra—curricvlar, sources of knowledge. Changes in design and radonale [or those changes were
studicd, as was the evolution of the mode of representation of the design.

A case study approach was wsed. The work of the students, including their evolving
design was studied in (heee snapshets during the construction and design of Chalopede. 1t was
planned o evalvate student leaming dwough the project by having weckly discussions with the
students and assessing progress of the protolypes, wking photographs and conducting semi-
structured interviews, with the intent of eliciting a documentary of progress and learning.,

Sﬂp.‘:’?’f»’fm r: Nagarjuna G

Contact:
ramraosaheb@gmail.com

Keywords- problem-based learning, engincering, chalopede
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Chat Studio: learning arithmeticin
social-virtual environment

Virtual chat room in a rechnology aided classroom allows student to
communicate in writing, which aids their literacy skills, as well as helps sitnate
themsclves in a social environment. In virtual chat rooms, when ‘one student
writces, the content is immediately available to cveryonce, In other words, it is part

of stadents’ memory to which other stadents have access, We call it shared mental Rafikh Shaikh

Spacc.

Docs shared mental space plays any role in learning? To cxplore this
question we have designed an cxperiment with a contrel group and an Gride: G Nagarjuna
cxperimental group and chose arithmetic as a ropic. Both groups work with
applications designed for them, Control group engage with an activitey where
students have o play number game with computer and experimental group engage
with an activity where a stadent has ro play with other srudents. Both activity
record students’ performance on daily basis in computer logs.

42 stmdents {15 female and 27-.male) from a Marathi medium
Government school in Mumbai are participating in our on-going study. Present
talk will be about current status of the same.

Contact:
rafikh.sk@gmail.com

Keywords : arithmetic, ICT, communication
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How does representational competence develop?
Explorations using a fully controllable interface
and eye-tracking

Representational competence {RC), defined as “the ability to
simultancously process and integrare multiple external representations {(MERs) in

a domain”, is a marker of cxpertisc in scicnee and engincering, However, the Adisi KOTHIYALiaf, Rwitajic
!-t! o h - d l ® l_h-! bﬂr d rt d ‘p'.[:l t r 1 [] MA!UMDA.R&HT_,‘I, PT#fd&FPMDE!Eﬂ_-',

cognitive mechanisms underlying this ability and its development in learners, is Harshis AGARWALI, Saniey
poorly understood. In this papcer, we report a fully manipualable interface, designed CHANDRASEKHARANS!
to help school smudents develop RC, and a pilot eye and mouse tracking srudy, s Inver-disciplinary program in

E * * . r -’ Frorar i ¥ P -
which sought to develop a detailed understanding of how students interacted with ‘g‘“ o wnd Techology, 1T

. N . . v ooty

our interface. We developed an analysis methodology ftor cye and mouse tracking 5 HBr;L{i?. TIEn
data that characterizes the interaction process in analytical rerms, and ol HT-Rosvhes
operationalizes the process of MER integration. We present preliminary results of a) BIT5-Pilani

applying our analysis methodology ro student data obtained in our pilot study, Piseussans: K Subramaniam

Contact:
aditi.kothiyal@iitb.ac.in

Kevwords: multiple external representations, representational competence, distribuced

cognition, cmbodicd cognition, cquations, graphs
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Categorization of multiple external representations by chemistry
undergrads: an eye-tracking study

Multiple cxternal representations (MERs) are crueial in the learning and practice of
chemistey, Representational competence (RC), the ability to simultancously process, integrate and
transformn between MERs, marks expertise in chemistry, Student dilliculGes in learning chemistry are
often attiibuted to problems in simultancously processing and integrating MERs, such as cquations,
rraphs, reaction mechanising, and molecwlar structures. Jolmstone's model of three thinking levels
deseribes three dillerent levels of representations in chemistry (syinbolic cquations, molecular models
and reacton phenomena). Supplementing this model with Baddeley’s model of working memory, —
Jolmstone attributes student dillicultics to the way the thinking levels interact with the imited capacty of Praja]{t Pande,
Inanan working memaory, Explanations, [or student dillicultics and cxpert-novice dillerences, inspired by
Jolmstone's accounts, range [rom problems with working memory (students have less working memory

Supervisor: Sanjay

skills), context and practice (students lack cxposure to these} and conceptual wonderstanding (students Chandrasckharan
have superficial understanding). In contrast to this classical information processing [ramework, our

approach sccks to woderstand the cognitive mechanisms underlying the processing of MERs, wsing Diiveussant: Arvind
rocent cognitive theorics such as distributed and cinbodied cognition. In this paper, we repost the gaee Jamakhandi

patterns and grouping strategics ol six chemistry undergrads, during an MER categorization task. The
students were presented with 3D molecular animations (depicting only molecular level reaction
dynatnics, without symbaels and text), graphs, chemical cquations and videos ol certun chieaical
reactons, and were asked to cateporize the given MERs, Eye-tracking was wsed to obtain ne-grained
data about students’ guee and eye movement patterns while they viewed these representations. C(}ntact:
Students have dilliculties in chemieally relating anitnations to other representations such e hb ifir .

as graphs and cquations. They tend to focus on surlace [eatures, and ignore any cucs relating to dyonanics prajakip@hbcsc.tifr.res.in
of the reactions, in both static (such as graph) and dynamic (such as animation} MERs. Integvating

molecular dynamics with cquations and graphs requires gpencrating dvnatodc leatures wsing static

cquations and graphs. Imagination of dynamics, and the cognitive mechamising uoderlying such

inagination, scem critical to RC in chemistry.

Kevavords: representational competence {RC), multiple external representations (MERs),

chemistry education, molecular animations, calcgorization, cye-tracking

HBCSE ARM 2014




Exploring attitudes of students, parents
and teachers towards inclusive education

Artitudes towards inclusive education have becn recognised as impartant sinee these
can be a bavrier to cqual cducation of people in India (UNFSCO, 20100 Studics have shown thae
pusitive attituddes of teachers affect inclusion (Changpinit, ct, al, 2007), and that inclusive education
develops positive attitudes in teachers towards inclusion (Rewusen, Shoho & Barker, 2001 and e
Subban & Sharma, 2006). This study aims at understanding attitudes of students, parents, teachers S
and principals tuwards the “inclusion” of students with disabilitics (SWD)in regularclasses, A-Tnlt Shﬂfﬂlﬂ.

For this purpose, a scale was adapted bascd on the Artitude Towards Tnclusive
Fducation Scale developed by Wilerenski's (ATTES, 1993). This adapted scale was used to colloer
responses from ¥ Principals, 97 teachers, 166 parents and 522 students from 10 difterent schools, HBCSE, TTFK
Further, qualitative infervicews of 3 tecachers, 3 students, and 2 parvents weve conducted te explore
thoirattitudes to inclusion in classrooms,

With respect te inclusion of S¥WTY in regular classes, all the categorics of participants
wire positive tewards inclusion of students with physical disabilitics in regular elasses, Pavents ancd
teachers weve negative te the inclusion of students with sensery disabilities, related to vision, speech
and hearing, Significant differences were found ameng students from diffevent types of schouls
namely special, inclusive and general (students from inelusive schools having significantly more
positive attitudes as comparcd o others). This finding is in accord with Olaleye ct al. (2012),
Sigmificant differences were also found in the attitudes of tcachers with experienee of teaching 5WID
{who weve more positive towards inclusien of SWTD) as compared to teachers without experienee of
teaching SWT). Teachers also emphasised the need for additional support in managing classes with
SWI. The availability of such support in classrooms would benefit both students and teachers, The Contact:
presentation will include details of the findings of the quantitative as well as qualitative stualy

Keywords : students with disabilities, inclusion, attitudes
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Visuospatial Learning in School Science

Rescarch in science cducation has developed over the last 50 vears as
a highly interdisciplinary enrerprisc, at the same time richly connccted with the
practice of science as well as of education. I will illuserate rescarch at the Homi
Bhabha Centre for Scicnce Education using the example of visuospatial learning
and reasoning in school science. Visuospatial challenges for thinking occur at very
large and very small scales. Elementary astronomy and DNA structnre are two
such vastly different domains of school scicnee where, surprisingly at first sight,
similar cognitive issucs arc scen to occur and similar pedagogical tools arc found
ctfective, Iwill give a broad overview of these results,

Jayashree Ramadas

Prefessor of seivnce cduvation drd
Canatre Diiveetor of the
HECSE T TFR fnelia. She by an
Rescarch in scicnce cducation is nceded in order to provide a M.Se. in Physics fram the Indian

reasonced basis for designing science education: be it new curricula, rextbooks, lab { "-‘“; tiese of I f‘f'*'-'**-’”f*"’”ﬁfl}* Nareprer,
courses or reaching methods. This research requires one ro have a background in F’Jf"_ﬁ" __m”j._”? J':f;r; L,‘.r'_i; ;‘T;I;j
basic scicnee, with an inrerest to explore cognitive and socio-cultural issues in ducation from s
cducation. Illuscraring such rescarch as above, 1 will broach the possibility of Discavizens: Sanjay
"scienee education” as a carcer option for younyg scientists, Chandrasckharan

Contact: jréahbese.tifr.res.in

Keywords : science education, research, visuospatial learning
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