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FROM THE BOARD

In 2011 the Honourable Chief Minister Smt. Mamata Banerjee constituted the Expert Committee
on School Education of West Bengal . The Committee was entrusted upon to devel op the curricula,
syllabi and textbooks at the school level of West Bengal. The Committeetherefore had devel oped
school textbooks from Pre-Primary level, Class| to Class Vi1 based on the recommendations
of National Curriculum Framework (NCF) 2005 and Right to Education (RTE) Act 2009. In
2016 the new curriculum and syllabus of Life Science and Environment for Class X cameinto
effect and textbooks were developed accordingly. However, certain questions evoke in our
minds: (i) How will the competencies of the learners be modified, refined or improved in Class
X?(ii) How far can thelearners establish themselves as citizens with values and responsibilities
at theend of Class X?(iii)How far can the learners go beyond the limits of academic disciplines
to apply knowledgeintheir social life? Andin trying to find suitable answersto these questions
the Expert Committee devel oped the framework of the Constructivist methodol ogy for knowledge
construction.

Following the recommendations of Samagra ShikshaAbhiyan (SSA), the Govt. of West Bengal
has arranged an orientation programme of Life Science and Environment for Class X on the
method of learning and evaluation. This ‘ Training Module’ has been developed for the said
orientation programme.

The Hon’'ble Minister in Charge for Education, Dr. Partha Chatterjee, has enriched uswith his
views and comments. We express our sincerest gratitude to him.

We hope that the orientation programme will be successful and have a lasting effect in the
teaching-learning process of the future.

Kakgorimtry Gomgoby

July, 2020 President
7712, Park Street, West Bengal Board
Kolkata- 700 016 o

Secondary Education






PREFACE

The Honourable Chief Minister Smt. Mamata Banerjee constituted the Expert Committee on
School Education of West Bengal in 2011. The Committee was given theresponsibility to review,
reconsider and reconstitute all the aspects of the school curricula, syllabi and textbooks. The
new curricula, syllabi and textbooks were developed based on the recommendations of the
Expert Committee.

The school textbooks for al classes, from Pre-Primary level to Class VIII, were developed
following the guidelines of NCF 2005 and RTE Act 2009. The textbooks for Class X were
developed based on the new curriculum and syllabus.

Following the recommendations of Samagra ShikshaAbhiyan (SSA), the Govt. of West Bengal
has organized an orientation programme on the method of learning and evaluation of Life Science
and Environment for Class X. This‘ Training Modul€e' has been devel oped for the said orientation
programme.

The Hon'ble Minister in Charge for Education, Dr. Partha Chatterjee, has enriched us with his
views and comments. We express our gratitude to him.

The State level Teachers' orientation programme on the methodol ogy of |earning and eval uation
has been planned and executed in assistance with School Education Department, Govt. of West
Bengal, West Bengal Board of Secondary Education and Samagra ShikshaAbhiyan (SSA). Itis
hoped that the‘ Training Modul €', devel oped on behalf of School Education Department, Govt.
of West Bengal, West Bengal Board of Secondary Education and Samagra Shiksha Abhiyan
(SSA), will help in the effectiveimplementation of the methodology of |earning and eval uation.

July, 2020 Charman
NiveditaBhavan, Expert Committee

5th Foor, Bidhannagar, School Education Department
Kolkata- 700091 Govt. of West Bengad
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Samagra ShikshaAbhiyan (SSA)

I ntroduction

TheRight of Children to Freeand Compulsory Education (RTE) Act, 2009, seeksto ensure
that children enjoy the benefits of thethree aspectsof Access, Equity and Quality in school
education acrossthenation. To thiseffect, the Ministry of Human Resource & Development
(MHRD) inlinewiththeproposal of the Union Budget, 2018 -2019 hasinitiated the scheme
of SAMAGRA SHIKSHA ABHIYAN (SSA). The schemetakesaholistic stanceintreating
school education from Pre-Primary to Class X|1 asacontinuum by merging the erstwhile
Sarva ShikshaAbhiyan and RashtriyaMadhyamik ShikshaAbhiyan schemesin one, unified
whole.

Scope of SSA

The Samagra ShikshaAbhiyan (SSA) collatesthe three Schemes of Sarva ShikshaAbhiyan,
RashtriyaMadhyamik ShikshaAbhiyan and Teacher Education.The SSA schemeaimsat
improving school effectivenessmeasuredintermsof equa prospectsfor schooling and equitable
learning outcomes. In harmonizing thedifferent and maor effectua factorsof school education,
the SSA scheme providesfor the operational mechanismsand transaction costsat dl levels,
particularly inusing state, district and circlelevel systemsand resources, besidesenvisioning
one comprehensive strategic design for advancement of school education. Theshiftinthe
focusisfrom project objectivesto refining systemsleve performance and schooling outcomes
whichwill betheemphasisof the SSA scheme, dongwith encouraging Statestowardsimproving
quality of education.

Major Objectives of SSA

Theholistic nature of the scheme envisages Universal Access, Equity and Quality, promotion
of Vocational Education, refurbishment of the use of Soft or e-Materialsin schools and
strengthening of Teacher Education.

Themajor objectivesof the schemeare summarized below:

e Provisonof Quality Education and enhancinglear ning outcomesof sudents

Bridging Social and Gender Gapsin School Education

e Ensuring Equity and Inclusion at all levelsof School Education
e Ensuringminimum standar dsin schooling provisions

e Support Sates in implementation of Right of Children to Free and
Compulsory Education (RTE) Act, 2009




Curriculum and Syllabusof ‘Life Science& Environment’ for
ClassX: Afewwords

Objectives of Science Education

What should bethe objective of science education?To find answer to thisquestion we
must try to explore the objective of education. Referring to MahatmaGandhi it can besaid that
true educationiswhat inspiresthe children to manifest their spiritual, cognitiveand physical
powers. Thisobjective encapsul atesthe belief that education holdsinitself the potential to
bring radica changeintheindividual and the society.

To discussthe objective of teaching science, one must first devel op notions about the
nature, method, scope and limitations of science education. Man hasaways observed his
surrounding world with awe and admiration. He hastried to seek meaningful relationship
between variousnatural phenomena. He hastried to makedifferent machinesto get the benefit
of interacting with nature. He has sought the hel p of various concept modelsto understand his
surrounding nature. Thissincereeffort of maniscaled science. Thus, scienceisadynamicand
expanding resource of knowledge enhanced by ever changing new experiences of mankind.
Scienceisknowledge and knowledgeis power. Power engenderswisdom and also leadsto
freedom. So scienceishbasically an effort that brings changesto the society.

Objectives of ‘Life Science and Environment’

Thesgnificanceof naming thesubject as* Life Scienceand Environment’ liesinknowing
about various concepts, principlesand methods of Life Science and finding out from the
environment the application or cause-effect relationship of those concepts, principlesand
methods. Whiledesigning the curriculum of ‘ Life Science and Environment’ care hasbeen
taken to manifest how environment isinextricably connected with various aspectsof Life
Science. Let usnow find out themain objectivesof learning ‘ Life Science & Environment’:

i) Basedonther preliminary ideaof thelivingworld, thelearnerswill be ableto construct
knowledgerelated to different terminol ogies used for different biological phenomena,
principlesand methods.

i) Thiswill leadtothedevelopment of curiogity, interest,valuesand awarenessamong the
learnersabout environment.

i) Thelearnerswill beableto understand and appreciatethe unity regarding the structure,
existenceand growth of organsof living organismsintheliving world rather than their
goparent diversity. They will beabletoidentify the cause-effect relationship of thestructure
andfunctionsof theliving body.

iv) Thelearnerswill befacilitated to develop their clear understanding and va ueson aspects
likeenvironmental conservation, natural resources, roleof community, position of man
and hisinfluenceinthe biosphereetc.



Thelearnerswill beableto deve op abdanced gpproachto Life Scienceand Environment
so that they have the most modern outl ook about the subject.

Thelearnerswill beabletoredizethesocia and economicimplicationsof thetopicsof
‘LifeScience& Environment’ and rel ate thoseto the needs of mankind extensively and
apply thesameindaily life.

Thelearnerswill beableto devel op skillsin observation, questioning and experimentation.
Creativity, innovativenessandintelligencewill bedevelopedinthelearners.

Thelearnerswill beableto develop aworking knowledge of those portionsof Physics,
Chemigry and Mathematicsthat arenecessary for proper understanding andinterpretation
of ‘ Life Scienceand Environment’.

Thelearnerswill demongrated ertnessin eva uating and explaining biologica phenomena
indallylife.
Curriculum of ‘Life Science & Environment’: Main characteristics
Integrated Curriculum

Fromthestageof planning and designing the curriculumand syllabusof ‘ Life Scienceand
Environment’ for classes VI, VII, and V111, environment asatopic hasbeenintroduced
through the integration of other branches of science (such asPhysicsor Life Science.)
Themain policiesadopted in thisrespect are: L earning about the Environment, Learning
through the Environment and L earning for the Environment. While presenting various
topicsinthesyllabusfor classesV1 and Vi1, mainly Learning about the Environment and
L earning through the Environment doctrines have been implemented. However, inthe
syllabusfor class VIl varioustopicsrelated to Learning for the Environment have been
included. Thistrend hasa so beenfollowed inthesyllabusof ‘ Life Scienceand Environment’
for class X. Thesub-themes, * Sengitivity and responsein plants',’ Locomotion asatype
of responseinanimals under thetheme* Control and coordinationinliving organisms' is
indeed atrueillustration of Learning through the Environment. Smilarly thewholetheme
of * Environment, itsresourcesand their conservation’ isrepletewith examplesof Learning
for theEnvironment, namely, awarenessabout environmentd pollution, tresting biodiversity
asan environmental resource & theimportance of itsusein various needs of human
society and varied representations of conservation of biodiversity.

Exploratory activity-based curriculum

Thecurriculumand syllabusof * Life Scienceand Environment’ havebeen sodesigned as
togenerateinlearnersan atitude of investigation, exploration and inquiry. Whilediscussing
thevariousthemesinthecurriculum, it hasbeen suggested that at first aninquiring mindset
isdevelopedinthelearnersthrough examplesfrom daily happeningsand thereby work
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the way towards the main topics of the textbook. Further, active participation of the
learnerswherever necessary will facilitate them in gaining practical experienceonthe
textual topics. Thiswill aso hepthemindeveloping their skillsinthepractical field.

L ear ner-centric approach

Based on thetheory of constructivism, the curriculum and syllabusof ‘ Life Scienceand
Environment’ havebeen so designed that thelearnersarekept at the centre of theteaching-
learning process. Questionsthat ariseinthemind of thelearnersowing to the multifarious
incidents occurring inthe surrounding environment hasled to theintroduction of various
topicsinthe syllabus. Hence variousinstancesof daily life have been presented before
theintroduction of maintopicincludedinthethemes.

Evaluation: an integral part of the curriculum

L earning and eval uation when viewed in thelight of Constructivism emphasizesthat
evaluationisnot thefinal step of teaching; rather itisviewed asacontinuousprocess. In
thisongoing process of teaching-learning, theteachersclosely observethelearnersand
record their significant progressor limitationsand facilitate them accordingly. Based on
thisconcept, the curriculum for class X hasincluded provision for Internal Formative
Evaluation so that eval uation does not get separated from the curriculum. Thelearners
areto beeva uated withinthe classroom keeping pacewith their leve of learning. According
to the concept of Constructivism, evaluation hasanintegral relation to learning progress.
The appropriateimplementation of Internal Formative Evaluation within the classroom
will eventualy do away with thetraditiona concept of eva uation with pen & paper at the
end of theteaching process. Six tools have been mentioned inthisregard. They are:
Survey, Nature Study, Case Study, Creative Writing, Model Making and Open Text
Book Evauation. Thelnternal Formative Evaluation should be conducted withinthe span
of theclassroom. Thereisno need to go beyond the classroom. Thisenablestheteachers
to assesstheadvancement or lacunaof thelearnerseven beforethe summetive eva uation.
So thereis scopefor adopting appropriate measures. Consequently, both theteachers
and thelearnersget ample scopeto befamiliar with different methodol ogies and tools
used for evaluating thelevel of learning or skillsof thelearners.

Development of varied skills

During theframing of the curriculum and syllabusof * Life Scienceand Environment’, the
development of variousskillsof thelearnershave been taken into consideration. The
learnerswill be ableto develop skill in handling microscope by observing permanent
didesof different stagesof plant and animal cell division, permanent didesshowingthe
reproductive processes of some animalsincluded inthe syllabus (e.g. Amoeba, Yeast,
Hydraetc.). The psychomotor skillsof thelearnerswill be developed by drawing and
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labelling picturesrelated to different topicsincluded inthe syllabus (e.g. eye, different
stagesof cell division, reproductive processes of variousorganismsetc.). Thedecision
meaking and problem solving skillsinthelearnerswill be devel oped through discussonon
varioustopicsrelated to the syllabusand solving problemsrelated toit. Theseskillswill
not only help thelearnersto study scienceinfuture, but aso helptheminther daly life.

Use of ICT as a learning aid

Information and Communication Technology (1CT) isan efficaciousmodeof learningin
the present era. It should not betreated asaseparate discipline. Infact, thereisawrong
notionthat only the expertsof Information Technology canteach | CT, and not the subject-
teachers. Thisdefinitely deterseffectiveintegration of ICT with different subjects. It also
debarsthe subject-teachersto develop their interest and skillsin ICT. Thus, ICT should
beviewed asanimportant tool for the successof the curriculum. In theimplementation of
ICT asanintegral component for the success of education therole of the subject-teachers
isirrefutably Sgnificant.

Todevelop aclear conception about varioustopicsincluded in the syllabushelp may be
sought from different educational websites. Practica knowledge about different concepts
related to the morphology of organisms can be devel oped by observing the virtual
dissectionsinthesewebsites. Thereare some comparatively abstract topicsinthesyllabus
(e.g. chromosome, interrel ationship among chromosome, DNA & gene, structureof gene,
cell division, reproduction, heredity etc.) which aredifficult for thelearnersto visuaize
easlly. For thisreason, whilediscussing such topicsif theteacher takeshelp of related
Visua Presentation (e.g. downloaded videosfrom Youtubeor other websites), thelearners
will beableto seewith their own eyesvariouseventsthat areincluded in the syllabus.
Thiswill help thelearnersto devel op correct understanding about thosetopicsand ward
off misconceptions. Thisisbecauseweknow that, * Seeingisbdlieving'.

Using computer software, e.g. Microsoft Powerpoint, atopic can beexplained with ease
with the help of dideshow presentations. However, the teacher ought to be careful on
two areas— i) information, picturesor Powerpoint presentations downloaded from the
websites should be checked for authentication; ii) care should betaken so that copyright
lawsarenot violated for downloading and using information, pictures and Powerpoint
Presentations of thosewebsites.

Theteachers activeroleisdesirablefor using ICT inthe processof learning. Careshould
betaken so that theteachersand thelearners can collectively collaboratein co-creation

and explorationfor successful implementation of the concept of constructivismby theuse
of ICT.



Varied areas of Life Skill development in the curriculum of
‘Life Scienceand Environment’ for Class X

Some ahilitiesare needed to successfully copewith various demands and challenges of
theindividual and society. These abilitiesare nothing but life skills. Life skillsenableusto
trand ate knowledge, attitude and valuesinto actua abilitiesi.e. “what to doand how todoit.”
Lifeskill education isnecessary for holistic development of the human beings. Holistic
development include development of variousphysical, mental and socia abilitiesaswell as
development of cognitiveabilities.

Theabilitiesessentia for becoming acomplete human being can betermed aslifeskills.
Infact, any ability for moving aheadindaily lifeisactudly alifeskill. Lifeskill canbeillustrated
by citing variousexamplesfrom daily life—arranging different booksat the study placein
respect of subjectsso that the required book can befound easily whenever necessary, choosing
appropriatefood for healthy lifestyle, asking suggestionsfrom astranger about goingto a
specific place, boarding aparticular busfor going to aspecific placeetc.

Thelist of essential life skillscan vary in accordance with geographical, social and
cultural environment. But the most important aspect of it isthat when faced with anew
challenge she’heisableto apply her/hisknowledgefor solving thesaid problem; that is, the
urgeand skill to learn something new (Learning to learn). Any lifeskill i.e. ability can be
devel oped through education and practice.

Now thequestionishow arelife skillsto be practised and devel oped? Can these skillsbe
devel oped through the subjects? Devel opment of variouslifeskillsispossblewhilediscussing
different key conceptsinthedassroomincludedin different themesasmentioned inthesyllabus
of ‘LifeScience& Environment’ for ClassX. Itisnecessary totry todeveloplifeskillsinthe
classroom through channelling topi c-based discussionsin specific directions by thetimely and
appropriateinterventionsof theteachers.

Theareasfor discuss on and subsequent development of probablelifeskillsgiveninthe
following table are samplesonly. Other life skillsexcept the onesmentioned in thetable can
alsobedeveloped. Itispossibleto devel op the skill of effectivecommunicationinamost al
theareasfor discusson mentioned inthetable. For thisreasonitisnot mentioned inthetable.

Curriculur Areasfor discussion Development of
area probablelifeskills

1. Control | How doesan organismidentify changeinenvironment? | Critical thinking

and coordi- | How do plant hormoneshelpin plant sengtivity ? Critical thinking,

nationin Problemsolving

Iiving What can happen if hormonesarenot secreted at the | Critical thinking,

organiIsms - desired leve inan organism? Decisonmaking
How do animalsrespond to stimuli ? Critical thinking
Why do organismsmovefrom oneplaceto another ? | Criticd thinking

2. Continuity|What kind of rel ationship existsamong chromosome,  |Critica thinking

of life DNA and gene?




Curriculur Areasfor discussion Development of
area probablelifeskills
What isthesignificanceof acdll entering interphase Criticd thinking,
dageafter divison? Decisonmaking
What can bethe effect of uncontrolled cell divison? Criticd thinking
How do new characteristicsarisein an organism dueto | Critical thinking,
meiosis? Problemsolving
What isthe necessity of producing new plants Criticd thinking,
atificaly? Decisonmaking
What isthesignificance of reproductioninthe Critica thinking
existenceof aspecies?
How do growth occur in plant and animal cells? Critical thinking
3. Heredity |How dodifferent characteristicsget transmittedfrom | Critical thinking,
and common| parentstotheir children? Problemsolving
gendtic AreMendd’slawsof heredity universaly applicable? | Problemsolving
diseases  |What isthenecessity of pre-marital genetic counsalling? | Critical thinking
4. Evolution |HOw do organismschange over time? Critical thinking
and How didtheoriginand gradua development of life Critica thinking
adaptation |occur inthehistory of earth?
How isit possibleto understand that evolution has Criticd thinking
occurred and the processistill going on?
Why behaviour of anorganismissoimportantinthe Problemsolving,
processof evolution? Decisonmaking
How do behaviour of an organism helpinitsadaptation | Critical thinking,
inaspecificenvironment? Problemsolving,
Decisonmaking
5. Environ- | How do human activitiesinfluencenitrogen cycle? Criticd thinking,
ment, its Decisonmaking
resources | How doespollution affect our lives? Critica thinking
and How doesever-increasing popul ation affect Problemsolving,
their environmental balance? Decisonmaking
conse- How dowebenefit from biodiversity inour daily life? | Critical thinking,
rvetion Problemsolving
Wheat isthe necessity of involving common peoplein Critical thinking,
conservation efforts? Decisonmaking
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Misconceptions: Samplesand | dentification

What is misconception

“Thecdlsof animashave plasmaemmabut no cell wal; andthecdllsof plantshaveacell
wall but no plasmdemma.”

“Respiration occursin anima sand photosynthesisoccursin plants’
“Green plantsphotosynthesizein sunlight and respireat night.”
“Egegtionisexcretion.”
(Barrass, 1984)*

Teachersoften comeacrosssuch conceptsasexpressed in theabove mentioned statements
during classroom transactions. Obvioudy,teacherstry to eliminate such misconceptionswith
care.Misconceptionsof thestudentsgiven a thevery outset of thediscussion aremere samples.
They can bevaried. Hence, itisquiterelevant to discuss about possible ways of eliminating
learners misconceptionsinthe purview of science-teachinginIndiaand theworld.

Probing children’s under standing of science concept has been a focus of researchin
science education since the 1980s (Wander see and Mintzes, Sanders 1993, Driver et al.
1994, Garnett et al. 1995). These studies have reveal ed that children possess numerous
ideasthat areinconsistent with scientific knowl edge even after teaching. These children’s
ideas have been denoted by variouster ms such as misconceptions (Fisher, 1983; Lawson
and Thompson 1988), alter native conceptions (Gilbert and Swift, 1985) intuitive belief
(McKloskey, 1983), alternative frameworks (Driver and Easley, 1978), preconceptions
(Anderson & Smith, 1983; Hashweh, 1988), prescientific conceptions (Good, 1991).

(Yip,1998)(Cho,Kahle and Nordland, 1985)3
In other words, theideasthat do not conform with the accepted scientific conceptsare

generdly known asmisconceptions. Bes des, misconceptionsof thelearnersareal soregarded
withdifferent nomenclatures.

L et usnow try to define misconceptions- “ a perception of phenomena occurringin
the real world which is not consistent with scientific explanation of the phenomena”
(Modell et al., 2005)*.

| mportance of identifying misconceptions

Now the questioniswhy inthelearning processisit necessary toidentify and eliminate
misconceptionsof thelearners?

“iveeeee.e.utherelevant concepts held in a student’s cognitive structure are the most
important factor sinfluencing the learning of new content.” (Ausubel, Novak & Hanesian,
1978)°
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Accordingto Ausube’stheory of cognitivelearning, mentioned above, itisimperativeto
identify the existing concepts of the learner to make teaching effective. Then based onthe
learner’ sexisting concept, new conceptsareformed. Researches show that oftentheexisting
conceptsof thelearnersarekey to the success of thelearnersin theclassroom. Itisnoteworthy
that thelearnerscometo the classroom with preconceptionsbased on their previousexperiences.
When these preconceptions do not comply with the accepted scientific notions, wecall them
misconceptions.

Ausubel observed (1963, 1968) that “ Ascertain what the student knows and teach
accordingly” . Inthiscase, Ausubel’s opinion can bemodified to“ Ascertain what the student
misunder stands and teach accordingly” (Fisher & Moody, 2002)°. Thefactis, oftenitis
seen that someareas of the existing concepts of thelearnersdo not comply with the accepted
scientific concepts. And these mi sconceptions deter them from learning new concepts. These
misconceptionsare so deep-rooted inthelearnersthat even specid teaching-learning strategies
adopted for eliminating misconceptions do not encourage the learners to modify their
mi sconceptionsand form new concepts.

Research on student | ear ning suggeststhat student misconceptionsserveasbarriers
to student achievement. These misconceptions are often based on personal experiences
and are difficult to bypass en route to meaningful understanding in any context area
(Gelman& Gallistel, 19867; Wellman, 19908). Even after instruction designed to address
scientific content in an area where misconceptions are held, many students do not
reconstruct their thinking. Only those students able to deconstruct their knowledge and
reconstruct it using critical thinking and logical reasoning appear to have fewer
misconceptions even after high-quality instruction.” (Lawson and Thompson, 1988)°.

Source and nature of misconceptions

Wandersee, Mintzes and Novak (1994)%° had studied over 3000 research papers on
misconceptionsand listed thefollowing main points:

)  Learnersgenerdly cometoforma scienceeducationwithadiverseset of dternative
conceptions concerning natural objectsand events. A majority of scienceteachersarealso
unaware of the existence of these misconceptionsinthelearners .

i)  Misconceptionsof thelearnersareirrespectiveof their age, ability, gender and cultura
boundaries. All over theworld smilar misconceptionsare common among sudentsand common
people.

i)  Many of theinterpretationsof natura phenomenaby the scientistsand philosophers
of previousgenerationsarerather curioudy anal ogousto misconceptions. Thefact that these
naive conceptionsarewidely shared across both space and timeisatributeto their senghility.
Infact, thesearemerelogical inferencesbased onlimited data. Thus, itisclearly evident that
many scientificideasare counterintuitive. Infact, scientific understanding developsthrough
realization of theworkingsof theworld.
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Iv)  Thebasisof misconceptions often liesin multifarious personal experienceslike
observation and perception, peer cultureandlanguage, teacher’ sexplanationsand ingtructiond
materias.

V)  Sometimes misconceptionsare such that they cannot be eliminated by theformal
teaching strategies. Adviceslike*thisisawrong concept’ or ‘ thisconcept iserroneousfor this
reason’ hardly deviate the studentsfrom their naive concepts. Strong evidences haveto be
presented beforethem for eliminating such conceptua dilemma

vi)  Theproblem sometimesbecomescritica whentheteacher hersdf/himsdlf subscribe
to the same misconceptions. Thereason isthat the common people, and even the scientists
also do not alwaysemploy scientific method intheir everyday effort to make sense of the
world. Besides, dl personsdo not havethe meansor scopeto accessthe accumulated wisdom
of every field. So peopletry to reach the best solution through their limited knowledge. Hence
misconceptionsarise.

vii) Unintended |earning outcomes develop due to the conflict between the prior
knowledge of thelearnersand the knowledge presented in formal instruction. Infact, often
teachers say that “ | told them, they heard me, therefore they know it.” But the teachers
scarcely realize the need to assess the proper devel opment of knowledge of thelearners.
Thus, the misconceptionsgrow without the knowledge of theteachers.

viii) For theconceptud changeof thelearnerstheingructiona approach hasto becarefully
chosen sothat it will hel p to supplant the deep-rooted misconceptions of thelearnerswiththe
scientifically acogpted concept. Effective srategiesfor conceptud changeareat theheart of inquiry-
based scienceteaching and congtructivist learning. (Fisher & Moody,2002)°

Types of misconceptions
Themisconceptionsthat develop informal science education areof threetypes:
)  Thestudentscometo theclasswith someinformal ideasdeveloped from different
experiencesof daily life.
i) Incompleteor improper viewsdeve oped by thelearnersduring classroomingtruction.
i) Erroneous concepts propagated by teachersaswell asby textbooks.
(Yip, Din-Yan,1998)?

Samples of misconceptionsin respect of the curriculum of ‘Life Science
and Environment’ for class X

Whilegoing through the different topicsof the curriculum of * Life Scienceand Environment’
for class X, misconceptionsmay devel op among thelearners. Samplesof such misconceptions
aregiven here. Teachersare perhgpsfamiliar with someof these misconceptions. It istherefore
expected that the teachers getting conversant with these type of misconceptionswouldtry to
eliminatethem from thelearnersduring classroom transaction.
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I dentification of misconceptionsin the classroom

Misconceptionsdeter thelearning process. Hence, identification of misconceptionsina
vaidand reliablemanner isabsol utdly important. Inthissectionwewill discussabout Diagnostic
Testsfor identifying misconceptions.

Diagnostic Tests

Hammer (1996)*" used an ana ogy to rel ate between aresearcher whoisinvolvedinthe
research of knowledge construction of anindividua and aphysician who diagnosesdisease.
According to him adoctor, who hasknowledge of oneor two diseases, will have only oneor
two avenues open to diagnose adisease, despite having as much technol ogical support as
possible. If thediagnosisof thediseaseisperfect, thetreatment will be effective. However, if
thediagnosisiserroneocusnot only will thetreatment beineffective but also harmful. Fromthis
analogy it istherefore evident that science education research related to concept devel opment
anditsmethod isextremely important inidentifying misconceptionsinavaid and reliableway.

Now let ustry to define diagnostic test - Diagnostic Tests are assessment toolswhich
are concerned with the persistent or recurring learning difficultiesthat are | eft unsolved
and arethe causes of learning difficulties (Gronlund, 1981)%. In other words, adiagnostic
test reved sthe gap between what wewant the learnersto know and what thelearnersactually
learn.

Types of Diagnostic Test

Diagnostic can be of varioustypes. For example—

(i) Interview (v) Concept map
(i) Open-ended test (vi) Wordassociation
(iii) Multiple-choicetest (vii) Drawing

(iv) Multiple-tiertest (viii) Essay

(Gurel & Eryllmaz, 2015 ¥
Wewill discussabout two typesof Diagnostic Test—M ultiple-choice Test and Concept
M ap.
Multiple-choice Tests

In the Multiple-choice Diagnostic Test there are four optionsfor every question and one of
them isacorrect answer. In away these questions are like the common Multiple Choice
Questions (MCQ) used in any examination. But there are some basic differences. In both
cases, thewrong options are called distractors. However, the distractors of the Multiple-

choiceDiagnostic Test have certain festures:
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e Thedistractorsarebased on extensiveresearches.

e Thedidractorsarecreated suchthat they arein syncwiththelearner’sown language
and choice of vocabulary.
e Thedidractorsareusedtodiagnoseaspecificlevel of conceptual understanding of
thelearners.
e Thedidractorshdptoundersandwherethelearnersarefindingit difficult to understand.
(D’ Avanzo, 2008 *°
Theremark of David Treagust*! on theimportance of the Diagnostic Multiple-choice
Testsisworth noting: The devel opment of multiple-choice tests on students’ misconceptions

makes a val uabl e contribution to the body of work in misconceptionsresearch, assistsin
the process of hel ping Science teachersmorereadily use the findings of research in their

classrooms.

4 N
Concept Inventory

Whenidentification of thelearners aternative concepts or misconceptionsisrequired,
aConcept Inventory isformed with al therelated questions of the Diagnostic Test; e.g.
Concept Inventory of Natural Selection developed by Anderson et a. (2002)%.

Concept inventories are research-based instruments that measure students
conceptual under standing of topics for which students share common alter native
conceptions (also called “ misconceptions’ ) and faulty reasoning.

(D’ Avanzo, 2008)%

. S

Diagnostic Multiple-choice Test : Samples
A. Sampleof Diagnostic Multiple-choice Test

Bacillusthuringiensis(Bt) bacteriaproduceanatural insecticide. Widespread use of Bt
haslead to Bt resistance among insects. Why isthisoccurring?

a Individua insectsthat have mutations providing resistanceto Bt can surviveinthe
presence of Bt. Thesurvivors passthisBt resistanceonto their offspring.

b) Bt-resstantinsectsincreaseinthe population by chance. Thereare so many insects
that some of them areresistant to each type of insecticide.
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©)
d)

Inthe presenceof Bt, individua insectsevolveto become Bt resistant.
Natural selection causesinsectsto generate genes providing resistanceto Bt.

Answer [Thespecific misconception identified by the' Digtractor’ isalsomentioned]

a)
b)

0)
d)

correct

Misconception: Evolutionary theory impliesthat lifeevolved (and continuesto evolve)
randomly, or by chance

Misconception: Individua organismscan evolveduringasinglelifespan
Misconception: Environmental challenges cause advantageous mutetions.
(University of California Museum of Paleontology, Berkeley, 2011)*

B. Sampleof two-tier Diagnostic M ultiple-choice Test

1

N

Thetrait, curly hair, isdominant to straight hair. If weuse“C” to represent the
dominant alele(gene) for curly hair and“c” for therecessveallele, would aperson
with genotype Cc havecurly hair?

a. Yes b. Noc. Don’'t know

Reason for the above

The person needsto have CCfor curly hair.
Thedominant dlele CisexpressedinaCc condition.
The person may or may not havecurly hair.
Therecessivealeecisexpressed.

Answer @ 1. a

2.b)
(Tsui & Treagust, 2010)*
Concept Map

What is a concept map

L et usstart with the definition given by Joseph D. Novak, thefounder of the Concept map.

Concept maps are visual representation of knowledge and are most often used to
depict the connections between different conceptsvia directional arrowslinked to action

verbs.

(Novak, 1998)%
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A concept map showing key featur esof Concept M ap

(Novak & Canas, 2008)%

Concept map isbasicaly avisua representation of knowledge. Concept mapsare used
tointerpret theinter-relationship of different concepts. Infact, concept maps expressthe
conceptsin an organized manner. In the above diagram Novak hasexplained thefeaturesand
componentsof concept map with the hel p of aconcept map. Now |et usidentify the components

Concept Maps
| ~——help to
reprasant answer\‘ “Focus
v Question(s)"
Organized needed to —
Knowledge answer

of aconcept map.

A small section of the abovegiven concept mapisprovided
here. Thecomponentsof the concept map canbeexplained
using theadjacent figure.

(i) * Concept Maps , * Organized knowledge’ and * Focus

question(s)’ arethree concepts. These conceptsare kept in boxesor circles.

(i) The word ‘represent’ is used to portray the relationship between the two
concepts,’ Concept Maps' and ‘ Organized knowledge’ . Theword ‘ represent” is
termed as linking word/linking phrase. The directional arrows connect the two
concepts by the linking word/linking phrase.

(i)

‘Concept Mapsrepresent Organized Knowledge' — this statement isknown as
proposition. If thetwo conceptsare properly joined with alinking word/linking
phrase, ameaningful statement can be derived whichisknown asproposition.
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(iv) Inthediagram, the concept ‘ Concept Maps' further joinswith other conceptsby
other linking word/linking phraseto form different propositions. For example-
‘Concept Maps help to answer Focus Question(s)’.

(v) Thereisanother component inaconcept map - Focus Question. Concept map has

the genesisin Focus question. A concept map is formed to find the answer of
Focus questions. In the concept map of Novak & Canas

ﬁﬁ.’?&_ (2008) given on the previous page the Focus Question
"o was‘ What isthe purpose of concept mapping? .

(vi) In aconcept map a number of directional arrows
emerge from a concept to join other concepts. Each of
thesearrowsindicatesdifferent relations.

(vii) The concept map hasaclear hierarchy - thegenera
concepts or inclusive concepts lie at the top and the
concepts subordinate to the general concept are arranged
below it.

........ the concepts are represented in a hierarchical
fashion with the most inclusive, most general concepts
at the top and the more specific, less general concepts
(Nehm, RH. & Young R. 2008)"  arranged hierarchically below.”

(Novak & Canas, 2008)%

Use of Concept Maps

In 1972 Joseph D. Novak formed * Concept Map’ asapart of the research project of
Corndl Universty. He used Concept Map mainly to understand how theknowledge of science
changesamong the children. (Novak & Musonda, 1991)#

Studentsinvolved in research under Novak gradually realized that concept mapisnot
only useful for olbservation of knowledgecongructionin children, but isaso hel pful for developing
childreninto better learners. Novak redlized that using concept map thelearnerswill learn how
tolearn meaningfully. Consequently, in 1984 the book, Lear ning how to learn was published
by Novak & Gowin®.

L ater on concept map was used for observing not just the child but also to observe
meaningful learning of any learner undergoing alearning process. In other words, concept map
was started to be used to assesswhat the student islearning and to what extent. The teachers
al so use concept map to present the different topicsin an organized and integrated manner as
part of theinstructional design.

What the student isleaning and to what extent —by trying to know thisfrom concept map
thefurther usage of concept map evolved. What wewanted to teach them and what they had
actually learnt —identifying the difference between the two iswhat the concept map isnow
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usedfor. Inother words, concept mapsarenow started to be used toidentify themisconceptions/
incomplete concepts. Bes des, concept mapsare used during and al so at the end of thelearning
processfor eva uation purposes. In other words, it ispossibleto find out how much of atopic the
learnershave understood by asking thelearnersto devel op aconcept map on thetopic. Some
usesof concept mapsaregiven in thetable below, albeit there are other uses of concept maps.

Some of the common educational usesof concept mapping

Use Description

Refer ences

of learning

Studiesof learning | A tool for theidentification of student Novak & Symington,
knowledge and understanding inthe course| 1982; Novak, 1998

inthecourseof learning

A method of identifying misconceptions Kinchin, 2000, 2001

didogue

Teachingpractice | A method of promoting teacher-student Kinchin, 2003

meaningful ways

Lessonplanning A meansof prescribing contentin Kinchin& Alias,

2005; Martin, 1994

Assessment Quantifying underganding

Edmondson, 2000
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(Nehm, R.H. & Young R. 2008)“

(Hay, D . B, 2007)*

| dentification of misconceptions
using Concept Maps

Some misconceptions regarding
Hormonescan beidentified with the
hel p of the concept map given here.
However thescientifically accepted
concepts in this regard are as
follows:

i) Testesarenotindispensblefor the
secretion of Testosterone and
ovariesarenot absolutely necessary
for the secretion of Estrogen.

i1) Thetestes can secrete Estrogen.
Theovariesand adrenal glands(in
malesand females) can aso secrete
Testosterone.

i) Besdes, reference of sex (maeor femae) in thediscussion on steroid hormonesisbaffling
because Testosteroneor Estrogen hasnon-sexud physiologicd rolebothinthemaesandfemaes.
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10.

11.

12.
13.

14.

15.

16.
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Classroom I nstructional Design

“The pur pose of any design activity isto devise optimal meansto achieve desired ends.
(CharlesReigeluth, 1983)*

Two important areas are to be noted for making instructional design of atopic —the
present level of conceptua understanding of thelearnersand the expected learning outcomes,
i.e. what the students are expected to know at the end of alearning process.

Smith and Ragan (2005) have defined Instructional design as ‘the systematic and
reflective process of translating principles of learning and instruction into plans for
instructional materials, activities, information resources and evaluation ™.

(Smith & Ragan, 2005)?

Fromtheabovedefinition of Instructiona designitisevident that planningisrequiredfor
the phases between the present level of conceptual understanding and achievement of the
expected learning outcomes. Hence, themain principlesof teaching andlearning areof paramount
importance while planning for these phases. It isalsoimportant to identify theinformation/
materids, activitiesetc. that hel p in achieving expected |eaning outcomes of thelearners. Here
information/materia impliestext materidsfacilitating learning, audio-visua materias(pictures,
video, animation, multimediapresentation etc.), webste, e-learning materia setc.

Accordingto“first principlesof instruction” (2002, 2013) of David Merrill thefollowing
principlesaremostimportant in planning teaching-learning srategies. In hisopinionthelearning
process progresseswhen thefollowing main principlesareimplemented in redity —

e learnersareengagedin solving real-world problems;

e exigting knowledgeisactivated asfoundation for new knowledge;

e new knowledgeisdemonstrated to thelearner;

e new knowledgeisapplied by thelearner;

e new knowledgeisintegratedinto thelearner’sworld.

(Merril, 2002)3
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Classroom Instructional Design : Sample 1

Unit: Continuity of life
Sub-unit: Cell division and cell cycle(Mitosis)

Expected lear ning outcomes
Thelearnerswill beableto:

e  mentiontheimportanceof cdl divisoninliving organisms.

e discussthefeaturesof different phasesof mitosisinanimal and plant cells.
e drawdiagramsof different phasesof mitosisinanimal and plant cells.

e mentionthedifferenceof mitosisinanimal and plant cells.

Key concepts

(i) Twogeneticaly identical daughter cellsareformed from aparent cell inmitosis.

(ii) Asaresult of mitosis, organismsgrow and aso the new daughter cellsreplacethe
dead onesinthe body where necessary.

(iii) Mitoticcell division helpsunicellular eukaryotesin asexual reproduction and for
multicelular eukaryotesit helpsingrowth.

(iv) Therearefour phasesof Karyokinesisor nuclear division—Prophase, M etaphase,
Anaphaseand Telophase.

(v) Intheinitia stage of mitosisdueto changeintheinternal arrangement of acell,
spindleisformed, which bringsthe chromosomesto theequatorid planeof acell in
the metaphase stage.

(vi) IntheAnaphasestage, thetwo chromatids of each chromosome moveto the opposite
polesof thecell.

(vii) Inthe Telophase stagetwo daughter nuclel areformed.
(viii) Thenin Cytokinesisor cytoplasmic division stage, the parent cell’ scytoplasmand
cell organdlesaredivided in between thetwo daughter cells.
Background for theteachers

Mitosisisawonderful processwhich can beeasily observed. In order to understand the
process easily we have broken the process into discrete phases. However, it should be
remembered that mitosisisadynamic and continuous process, and not aset of discrete steps.
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In 1882 German anatomist Walther Flemming invented akind of dyewhich helpedto
observethe behaviour of chromosomesduring mitotic process. Flemming thenfelt that inthe
intermediate stage between onecell divisionto another cell division, thecell increasesinsize
only. But now we know the minute detail s of theimportant events associated with thisstage,
i.e. Interphase stage.

Each eukaryotic chromosomeiscomposed of aDNA molecule. InthisDNA molecule
therearethousands of genes. Besides, therearevarious protein mol eculeswhich are connected
with DNA. These proteinshel p to maintain the chromosome structure and also to control the
activitiesof thegene. Thiscomplex structure, known aschromeatin, ismoreor lesscomposed
of 40% DNA and 60% protein. That is, chromosomeis composed of chromatin whichis
actualy acomplex structure of DNA and protein.

Asthecdll preparesto divide, itschromatin coil sup to form distinct chromosomeswhich
can be seen under acompound microscope. Now the questionis, why isit necessary for the
chromosometo coil up and form acompact structure? This can be explained through an
ana ogy. Supposeweare moving out from one houseto another. Webringinall our belongings
and arrangethem in small boxes. Asaresult, al the necessary thingsarearranged in small
boxes. Hence, nothing islost and everything can be easily transported from one placeto
another. Similarly, before entering the processof cell division, acell arrangesitsDNA ina
compact manageabl e package, so that arranging the chromosomesi.e.

DNA inthetwo daughter cellsafter thecell divisonishassefree.

The photomicrograph given hereisof aplant cell just beforethe
cdl divison. Inthepictureeach of thepurplethreadisactualy
anindividual chromosome consisting of asingle DNA

moleculetightly wrapped around proteins.

:
Thechromosomesof aEukaryotic

A plant cell from African Blood Lily just

before cell division under compound cell areduplicated before g
microscope (565X) (Taylor et al.,2018)° they condense and s crrsss I %
the cell divides. gy <

Replication of DNA moleculesoccur in each chromosome. [

New protein molecules are synthesized and they attach

themselves with DNA. These phenomena occur in the %33
interphase stage of the cell cycle. In this phase each 23
chromosomeis composed of two of itsown copy. These

copiesare known assister chromatidswhich arejoined

together along their length by proteins. The sister 5 i
chromatidsaremost closdly attached to each other inthe g g

Centromeferegion- Chromosome duplication
(Taylor et al.,2018)°
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Present level of conceptual under standing of the students
Thelearnersareableto:

e namethecdlular organdlesparticipatingincell divisonand describether structure.
e discussthestructure of chromosome.
e mentiontheeventsoccurringin different stagesof thecell cycle.

Photomicrograph of different stages of mitotic cell division in African Blood Lily. The chromosomes are
stained blue and the microtubules are stained red. Pictures of different stages of mitotic cell division in
animal cells are provided below the photomicrographs. (Mason et al.,2011)®
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Processand activity

a) Guidingstudent inquiry

Teacher’sactivity

Students activity

(i) Students may be involved in some activitiesto incite
inquisitivenessor questionsinthem. For example, how isit
possibleto get two chalksfrom one?

(i) Studentsmay break the
chalk into two parts.

(i) A very important conceptua change may bebroughtin
thelearnerswith the help of thisactivity. Asaresult of cell
divison not only the number of cellsincrease(i.e. fromone
cell totwo), the daughter cellsbecome smaller in sizethan
theparental cdll. So only divison of cellsisnot enough. The
daughter cellswill haveto belikethe parent cell by growing
ingze. Thatis, thestudentswill redizetheimportanceof the
I nterphase stage. I n this casethe question can be asked —of
thetwo new piecesof chalk that areformed, arethey like
thefirst one?1f not, why?

Using theanal ogy of breaking the chalk into two parts,we
can explainthenecessity of thegrowth of thedaughter cells.
Thelearnerscan be once morereminded that interphaseis
not astage of rest, but in all thethree stages of Interphase
the cell isquite active and grows. Theword ‘gap’ inthe
namesof G,,G, i.e. Gap,, Gap, stage of interphase, isitsalf
amisnomer.

(i) Thestudentsmay say that
the two broken pieces of
chak aresmallerinsizethan
theoriginal one. Obviously
thequestionmay ariseinthe
sudentsthat likewisea sothe
daughter cdlsaresmdler than
the parental cell. Then how
and when do they grow?

b) Explore Extend and Integrate

Teacher’sactivity

Sudents activity

() Thedifferent stagesof mitotic cell divisonisabstract to
thestudents. Soit isbetter to show didesof different stages
under amicroscope and explain the characteristic features
of those stages. If using a microscope is a problem, the
photomicrograph of different stages can aso be shown.
Observing thereal picturesof mitosiswill help thestudents
to develop their concept easily. Besides, pictures of the
different stagesof mitotic cell division canasobeshownto

(i) Watch the slide/
photomicrograph or pictureof
different stagesof mitotic cell
division under amicroscope
and draw themimmediately.
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Teacher’sactivity

Sudents activity

themand if necessary some videos can be downloaded from
www.youtube.com or other websites. Thiswill help the
studentsto devel op the concept of dynamism of cdll division.
They will also understand that dividing cell divisioninto
discrete stagesisonly for understanding the processeasily
andthat itisactually adynamic and continuous process
goingoninal multi-cellular organisms.

(i) The students may betold to record the characteristic
features of each stage by observing the slides/
photomicrographs/pictures. Theteacher will beintheroleof
afacilitator. If required, thestudentscan beengaged in groups
for identification of the characteristic features.

(ii) Thestudentswill identify
the characteristic features of
different stagesof mitotic cell
divisonandwritethemdown.

(iii) If thelearning process starts by observing the slides/
photomicrographs/ picturesof different stages of mitosisof
plant cell, then the students can betold to explain mitotic
division of animal cell by observing the slides/
photomicrographg picturesof anima cell mitosis. Here, the
teacher will surely clarify thedifferencesbetweenthemitotic
divisoninplantandanimd cells.

(iii) Watching the slides/
photomicrographs/ picturesof
different stagesof mitotic cell
division of animal cell, the
sudentswill beabletoexplain
mitoticcdl divisoninanimas
to their teacher or peers.

(iv) Theteacher may ask them that the heart musclesdiedue
to heart attack or thebrain cellsdiein case of stroke. Hence,
thereisapermanent damage of those body parts. Inliving
organismsthecell divisiongoeson continuoudy. Thenwhy
can't thebrain cellsor the heart musclesberepaired?

(iv) The students may take
thehelp of the concept of cell
cycleto answer thequestion.
Theteacher may helpthemin
thisactivity. Every second 1
million cdll divisonsoccur to
maintain 100trillioncellsin
the human body. Somecells
divideonceaday whileother
cells do not divide so
frequently. Again, somecells
likethematured musclecdlls
or nervecellsdo not divide
at all. For this reason, a
damageinthemusclecellsof
theheart and nervecellscan
never berepaired.




Evaluation

Fill intheblank boxesinthe concept map givenbelow .

M |1;OSS \\\}\’é
Comprisesof § O

&g
[Nudeardivison | [Cytoplasmicdivison| & N\

istermed as istermed\as
sta15|\/vith OCCU(r;II In S;i ma  occursinplant
cel by
| | isfollowed |
— IS __| by
characteriz
by isfoll | ed by
isfollow
whichresultsin whichresultsin
s | |
characterized
oy ]
isfollowed by
« s ]
characterized
y ]
isfollowed by
%arafljeriz; (Itisvery easy to find out whether aconcept is)
by properly developed or any misconception is

created in the students by using Diagnostic
Questions or Concept Maps for evaluation

| purpose )
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Classroom Instructional Design : Sample 2

Unit: Evolution and Adaptation

Sub-unit: Theory of Biological Evolution (Darwin’stheory)

Expected lear ning outcomes

Thelearnerswill beableto:

e explainthemeaning of theword‘evolution’.

e discussthemainfeaturesof Darwin’stheory with suitable examples.

e explaintheimportanceof variationinthe processof evolution.

Key Concepts

()

Darwin proposed that natural selection isthat processthrough which new speciesarise
from pre-existing species. This theory stands on three observations and two

deductions—
Observation 1

Observation 2

Deduction 1

Observation 3

Deduction 2

: Individua swithin apopulation produce on average more offspring

than are needed to replace themsel ves.

: Thenumber of individualsin apopulation remain approximately

constant.

. Many individudsfail tosurviveor reproduce. Thereisa'‘ strugglefor

existence’ withinapopulation.

. Vaiaionexigswithindl populations. That is, al organismsof agpecies

arenot identical inregardsto their characteristic features. Variations
can beobserved inthem.

. Inthe‘strugglefor existence’ thoseindividuasshowing variations

best adapted to their environment have a' reproductive advantage’
and produce more offspring than lesswell-adapted organisms.

Deduction 2 offersahypothesis called * Natural Selection’which provides amechanism
accounting for evolution. In Darwin’sown words—Asmany moreindividual sof each species
are born than can possibly survive, and as, consequently, thereisa frequently recurring
strugglefor existence, it followsthat any being, if it vary however slightly in any manner
profitable to itself, under the complex and sometimes varying conditions of life, will
have a better chance of surviving and thus be naturally selected. Fromthe strong principle
of inheritance, any selected variety will tend to propagate its new and modified form.
(Darwin, 1859)’
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Background for theteachers

CharlesDarwinwasbornin 1809 at Shrewsbury of Western England. Hisfather wasan
affluent physician. From hischildhood he had adeep fascination for nature. Hewasalso a
keen student of nature. He had apenchant for collecting different typesof insects. At theage
of 16, hewas sent to Edinburgh University by hisfather to study medicine, thereby following
thefootstepsof hisfather and grandfather. It wasthetimebeforetheinvention of anesthesa His
sensitivemind did not respond to study medical science. Darwin later took admissioninthe
Christ College of Cambridgeto study Theology. While studying in Christ College he attended
classeson Biology and Geology owing to hisdeepinterest in natural science. During hisstay in
Cambridge, Darwin became very close to Robert Henslow, a professor of Botany. Inthe
summer of 1831, Darwin attained great experiencein Geology whiledoing field work with
Adam Sedgewick. Inthat year shortly after getting hisBA degree, dueto therecommendation
of Professor Henslow, Darwin was
appointed as the ‘gentleman
companion’ of Captain FitzRoy of
HMSBeagle ashipinvolvedinsurvey.
The global voyage (mainly in the
southern hemisphere) wasoriginaly
scheduled for two yearsbut was|ater
extended to five years. In this long
voyage Darwin had the scope to
observe and collect various types of
organismswhich were quite different from the onesfound in hiscountry England.

HMS Beagle-9d Tr@l@ie (Phelan,2013)8

Inthevoyage Darwin had with him Charles Lyell’sbook, Principlesof Geology. Lyell
wasan ardent follower of JamesHutton’ stheory. Hutton viewed that therocksareformedin
earth by erosion and upliftment inacontinuousand cyclica way.

Being afollower of thistheory, Darwin believed that all the major geological changesof the
earth are the effect of avery slow process. So the earth is certainly quite old. In hislong
voyage adong with the observation of different geological specimens, he collected samplesof
different living organismsandfossils. Asfor example, inthe eastern coast of SouthAmericahe
found apart of afoss| of Glyptodon, an armadillo-likeanimal whosesizewasthat of asmall
modern-day car. He also found fossils of Mylodon (giant ground sloth). The length of the
smallest onewasamost 3 metres. Accepting that theearthisvery old, he started to think that
theliving organismshad sufficient time on earth for descent with modification. In that case,
the animals of the present erawere definitely the descendents of some extinct animalswho
wereto beseenonly infossilized forms. Thus, the speciesare not constant and fixed, rather
they changewithtime.
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Darwin read the book on the prospective effects of human reproductive potential, An
Essay onthe Principlesof Population (1798) by Thomas Malthus, arenowned economist.
He now applied thistheory on other organisms. He was amazed to find that the number of
organismsinapopulation remainsmoreor lessthe same,

Darwin collected massive dataand compared them cautiously. Herealized that inan
enormous competitive situation, avariation which helpsan organismto survivein aspecific
environment alsoincreasesitsreproductive ability and raisesthe possibility of leaving behind
fertileoffspring. Andit isdifficult for organismsto leave behind offspring in adverse situation.

In 1836 Darwin returned to England. By 1839 theseinformation hel ped himto devel op
histheory of Evolution based on ‘ Natural Selection’. But he did not disclose hisdiscovery
then. Meanwhile, anaturaist called Alfred Russdll Wallacetravelled around placeslike South
America, Malay etc. for avery long time and had also read Malthus. Like Darwin, hetoo
cametotheconclusion of * Natural Selection’.

In 1858, Wallace sent a 20 page articleto Darwin. Consequently, in July 1858 at the
Linnean Society of L.ondon two research paperswereread. A year later, in November 1859,
Darwin published hisbook On the Origin of Species by means of Natural Selection. All the
printed copies (1250) were sold on the day of publication.

Present level of conceptual under standing of thestudents
Thelearnersareableto:

e explanthemeaning of evolution.

e discusshow lifeoriginated.

e describetheexperiment of Miller and Urey.

e  mentionthemajor eventsof evolution.

(Processand Activity

a) Guidingstudentinquiry

Teacher’sactivity Sudents activity

(i) Theteacher will briefly present thestory of Darwin'svoyage| () Thelearnerswiill listentothe

withthehelp of amap. Shelhemay takethehelp of avideo or | VOyage of Darwin carefully,
animation, if required. ask relevant questions on it

and observe the route of the
voyage onthemap.
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Teacher’sactivity

Sudents activity

(ii) Theteacher may provide somehintsby revealing some
information that helped Darwin to devel op the Theory of
Evolution. Inthisrespect, someexamplesof biogeography
that he observed may be mentioned to the students.

Whileobserving theanima sin South America, Darwin could
not help but compare with his familiar animals. In the
] grasslands of South America he found
' Patagonian hareinstead of rabbit. Hence, the
f .‘__ question arosein him— did the Patagonian
- hare resemble a rabbit because they both
. were adapted to similar environment
(grasdands)? Sinceboththeanimaseat grass,
~remain hidden behind bushes& shrubsand
patagonian hare Usetheir long hind legsto moveabout. The

legs and ears of the pummms
Patagonian hare are long but the face & X
resemblesaguineapigwhichisasoan
inhabitant of SouthAmerica Whiletrying
to find out the reason behind this _' .
superficid resemblance, Darwinthought g
that the Patagonian hareand guineapig = :
might have acommon descent.

Whiletravelling southward along the eastern coast of South
America, Darwin saw Greater Rhea(an ostrich-likebird) in

thenorth. But in the south he saw L esser Rhea. Hecameto |

the conclusion that related species could be modified
according to environmental differences(i.e. northern and
southern latitudes).

Appart fromthis, thetortoisesandfinchesof differentidands

of Galapagosarchipelago may aso be mentioned.

(i Thelearnerswill become
familiar withthethoughtsand
ideas of Darwin so that they
can easily understand
Darwin’sobservation and the
inferencesreatedtoit. Hence,
they can aso understand the
rationale behind Natural
Sdlection.
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b) Explore, Extend and I ntegrate

Teacher’sactivity

Sudents activity

() Theteacher mentionsthe observationsof Darwin aong
with examplesto the students. The students may be asked
to explainthedecisonthat they havereached based onthose

() Thelearnerslistentothe
observationsof Darwinand
try todraw conclusions; i.e.

observations. try to understand thelogic

behind Darwin’sinferences.

(ii) Theteacher citessome new examplesthat are connected
with Darwin’s observations. Relevent case study can be
presented, if required.

(il) Thelearnerswill seethe
application of thetheory of
Natural Selectioninred life.

Case Study :

Some speciesof clover devel oped amutation that caused the
poison cyanidetoformintheplant’scells. Thisgavetheclover
abitter taste, making it lesslikely to be eaten. However, when
the temperature drops below freezing, some cells rupture,
releasing the cyanideinto the plant’ stissuesand killing the plant.
In warm climates, natural selection acted in favour of the
cyanide-producing clover, but where the winters are cold,
non-cyanide clover was favoured. Each kind exists almost
exclusvely ineachclimatearea.

Clover

(Purves, Sadava, Orians & Heller, 2003)°

Sudents activity

(iii) Thestudentswill beable
toredizethe advancement of
variousbranchesof science
withthe passageof time. The
integrated form of different
branches of sciencewill be
clear tothem.

Teacher’sactivity

(iii) Theteacher may present examplesof thegpplication
of knowledge of different branchesof sciencein thetheory
of evolution beforethe students.
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Evaluation

Diagnostic questions:

1. Achef spraysantimicrobia cleaner on her counter top. At thefirst, thebacteriapopulation
declinessignificantly. However, even though she continuesto spray infollowing weeks,
thenumber of bacteriabeginsto increase again. Why did thishappen?

@

()

©

(d)

Answer:

@
()
©
(d)

Some bacteria had traits that allowed them to survive theinitial antimicrobial
application. They produced offspring aso carrying thosetraits.

After theagpplication of antimicrobid spray, thebacterianeeded to adapt by developing
antimicrobial spray-resstant traits.

Theantimicrobid compound caused amutationfor resstancetoit. Thistraitincreased
inthepopulation over time.

Thebacteriathat tried hardest to becomeresistant |eft more offspring, who were
asoresstant.

[Thespecific misconception identified by the‘Distractor’ isalso mentioned]
correct

Misconception: Evolution/natural selection givesorganisms/specieswhat they need.
Misconception: Environmentd challenges cause advantageous mutations.

Misconception: Evolution/natural selectioninvolvesawill, effort, or intent onthe
part of the organi sm/species.

2. Agivenplant populationispollinated exclusively by aparticular bee. A wet spring leads
to adiseasethat wipesout al of thebeesintheplant’shabitat. What isthelikely outcome
for thisplant population?

@
(b)

©
(d)

A mutationwill arisswhichwill alow the plantsto be pollinated by other insects.

Becausethey need to changetheir pollinators, someplant individual swill adapt to
be pollinated by other insects.

Thisplant populationwill dieoff.

Enough variation exists within the plant population to alow it to adapt to any
environmenta chdlenge,
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Answer: [Thespecific misconception identified by the‘Distractor’ isalso mentioned|]

10.

(@ Misconception: Environmenta challenges cause advantageous mutations.

(b) Misconception: Evolution/natura selection givesorganisms/specieswhat they need.
Individua organismscan evolveduringasinglelifespan.

(¢) correct

(d) Misconception: Speciescan evolvethetraitsnecessary for surviva and reproduction
no matter what.

(University of California Museum of Paleontology, Berkeley, 2011)*°
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| nter nal For mative Evaluation

Guidelines for Implementation

The WBBSE in consultation with the Expert Committee hasissued acircular mentioning
theframework for evaluation procedurein respect of therevised curriculaand syllabi being
followedinadl affiliated schoolsof WBBSE from January 2016. On further recommendation
of the Expert Committee, the WBBSE isnow issuing thefollowing guidelinesfor smooth
implementation of the Internal Formative Evaluation programme for Class-X intheacademic
sessonin2016:

Incaseof Interna Formative Eval uation, thefollowing six modalitiesareto befollowed:

1. Survey Report, 2. Nature Study, 3. Case Study, 4. Creative Writing, 5. Model
Making, 6. Open Text Book Evauation.

Out of these six optionsnoted above, any threeareto be chosen in an academicyear vis-
avisInternal Formative Evaluationin each of the seven subjects. Therefore, eachterm
will haveonemodality in relation to aparticular subject. Subject teacher(s) are expected
to corrdlatethemodalitiesof Interna Formative Eva uationwith thelearning competencies
of the concerned subjects. Marksobtained in thethird Internal Formative Eva uation will
be considered asthe marksfor thelnternal Formative Eval uation of Madhyamik Pariksha

1. Thisprogrammeof Internd Formative Evauation (IFE) should beconsidered asanintegra
part of teaching-learning processfor enhancement of learning.

2. ThelFE programme should be carried out in the classroom scenario in astress-free
manner before the respective summeative eva uationsfor eachterm.

3. Theassessment techniquesshould beintegrated with the classroom processesand should
focus on enhancement of understanding and application of knowledge.

4. Duringimplementation of thel FE, innovativeteaching-learning processes are expected
toemerge. Whileplanning for such processes, the diverse needsand capacitiesof students
should betaken care of and school should ensurethat studentsare ableto participateand
derive benefit.

5. Theteachersin respective subjectsin each school will decidethe natureand difficulty
level of the activitiesto be carried out under the banner of Survey, Nature Study, Case
Study, Creative Writing, Model Making and Open Textbook Evaluation in astudent-

52



friendly manner according to the needs of the students of the school and accordingly
design such I FE programme. However, some exemplar activitiesfor different subjects
for IFE are provided herewith.

6. Itwill beexpected that the assessment will bedoneonthebasisof innovative approaches
adopted by the students and not necessarily on the accuracy of the end-results.

7. Thewrittenrecordsof activitiescarried out inthe classroom for | FE, duly endorsed and
assessed by the subject -teacher and signed by the guardian will be preserved by each
student until completion of Class-X and will haveto be produced at the school for any
futurerequirement.

8. A studentwill beexpected to demongtrate her/hisabilitiesin thefollowing manner during
theinnovative teaching-learning processes adopted for | FE:

®  Describing acase/event/phenomenon/situation/picturein her/hisownlanguage.

® Exploring further acase/event/phenomenon/situation/picture and producing new
examples, dternative explanations, new vocabulary in conformity with therespective
discipline.
Providing innovative opinionsand suggestionsin conformity withthediscipline.

® Elaboratingtheclues, ideas, dia ogues, conversationsetc.

®  Suggesting innovativeapproach for presentation of aconcept andin problem-solving
inconformity withthediscipline.

® Drawing conclusions, making inferences, and taking decisionsin respect of acase/
event/phenomenorv/situationin conformity withthediscipline.

® Creating something new on her/ hisown.
Tools for Internal Formative Evaluation : A Brief Note
1. Survey:

Theterm sur vey isoften used to mean collect and interpret information to demonstrate the
achievement or otherwise of well-defined goal (s) or specified objective(s). Asapart of the
Internal Formative Evaluation, the goalsor objectivesare those expected learning outcomes
specifiedin each subject domain. A survey focuseson factua information and hel pssurveyors,
who are studentsin the present context, to reinforce their learning under the able monitoring
provided by teachers.

2. Casestudy:
Casestudiesare storiesor contexts. They present realistic, complex, and contextually rich
situationsand often involve adilemma, conflict, or problem that students are expected to
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analyze/solve by applying their acquired learning skills. It providesanin-depth look into a
subject/context of study (the case), aswell asitsrelated contextua conditions. A case study
involvesanintensive study of alearning unit and inspires studentsto examine as condition,
Stuation, or value of the given context.

3. Naturestudy:

“Nature study, asaprocess, isseeing thethingsthat onelooksat, and the drawing of proper
conclusionsfromwhat onesees’. Naturestudy involvesobservation of plants, animals, natura
phenomena, and human activitiesasamode of learning. Nature study attemptsto reconcile
scientificinvestigation with spiritual, persona experiencesgained frominteraction/study with
theworld/contextsthat studentslivein or areaware of.

4. Mode making:

A model connotesapattern, ideal, reproduction or draft of things (increased, reduced or in
actua size). “ Apart fromrea thingsmodel scan a so be mental constructions’. Modd making
isalogical next step inthethinking processfor many ideas. It hel ps studentsto concretize
abstract and complex concepts/ideas through hands-on experience. A model may beatwo-
dimensiond or three-dimens onal representation of concepts/ideas. Modd making provides
scopefor reinforcement of critical and creativethinking skillsaswell asthe problem-solving
and decisonmaking skills.

5. Creativewriting:

Creativewriting invol veswritten expression that draws on creative and critical thinkingto
convey meaning. Cregtivewriting focuses upon |earning competenciesin thesubject domains,
whileharnessingthe CCT skills. It providesscope or sudentsto gpply multiplelearning srategies
vis-a-visdemonstrating clarity of conceptsand their application underlined by aesthetic
gppreciation of valuejudgements.

6. Open Text Book Evaluation:

OTBE impliesan application of theory tored lifesituations. It isbased upon the principlethat
thewholeobjectiveof learningisnot about congtant divery. Theremust beeffectivetransaction
oflearning, not just content in the classroom. Therefore, OTBE not only reinforceslearning
competencies, but also provides scopefor transferencelearning skills. Itinspires studentsto
usearange of strategiesincluding accurate decoding to read for meaning, to describe, select
or retrieveinformation, eventsor ideasfromtextsand to deduce, infer or interpret information,
eventsor ideasfromtexts.
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Some samplesof I nternal For mative Evaluation of
‘LifeScienceand Environment’

e Survey

Topic : Sound Pollution in daily life : Source and influence

Theme 5 : Environment, its resources and their conservation (Sub-theme :
Environmental pollution)

Timerequired : Oneperiod
Expected lear ning outcomes
Thelearnerswill beableto:
(1) identify the soundsthat may cause sound pollution.
(i) identify thesourcesof sound pollutioninalocality.
(iii) explaintheinfluenceof sound pollution over humansand other animals.
(iv) discusstheneed to adopt specific measuresfor preventing sound pollution.
(v) takeactiveroleto create awarenessfor preventing sound pollution.
Instruction for the students

Conduct asurvey on sound pollutioninyour locality with 5 of your classmateswhilesitting
insidethe classroom. The survey should include sources (eg. transport, factory etc.) of high
intensity sounds, the effects of sound pollution on human body (eg. ear, heart), the effects of
sound pollution on animal s, and the necessary stepsto reduce sound pollution. Discussin
groups and express your opinion about the necessity for adhering to thelegal restrictions
imposed onfire-crackersand itseffect on human heal th.

Teacher'srole
() Todividestudentsinto groupsof six and alocateduties.

(i) Toexplaintheguestionsstudents should ask one another withinthe survey, aswell
asciteexamplequestions.

(i) Toassessthestudents work at the end of theclass.
Sudents activities
Part | (GroupActivity)
e Collection of data, exchange of opinionsand formation of viewsregarding sound
pollution.
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Part Il (Individual Activity)

Studentsshould writedown intheir copiesthe collected information, opinion and analysesand
submit them to theteacher.

Criteria for Evaluation

To assessthe extent to which each student has been abl e to acquire the expected learning
outcomes.

e Nature Study
Topic: Theimpact of air pollution in daily life

Theme5: Environment, itsresour cesand their conservation (Sub-theme: Environmental
pallution)

Timerequired : Oneperiod

Expected lear ning outcomes

Thelearnerswill beableto:
(i) identify theimpact of air pollutionindaily life.
(i) identify the possiblecausesof air pollution.

(iii) explainthenecessity of measuresundertakenfor preventing air pollution and apply
thesameindally life.

(iv) takeactiveroleto create awarenessto prevent air pollution.
Instruction for the students

Write about the causes of air pollutioninyour locality and a so the probableimpact of such
pollution on the health and well-being of people.

Teacher'srole
() Toexplanthework tostudentsand cite certain examples pertaining to theinfluence
of air pallution indally life.
(i) Toassessthestudents work after class.
Sudents' activities
Part | (GroupActivity)
e Towriteabout theimpact of air pollutioninthe students locality
e Towriteabout thepossiblecausesof air pollutioninthelocality.

Part Il (Individual Activity)

Opinion, anaysis, and inferenceto bewritteninacopy and submitted to the teacher.
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Criteriafor Evaluation

To assessthe extent to which each student has been abl e to acquire the expected learning
outcomes.

e Case Study

Topic : Thalassemia and Genetic Counselling
Theme3: Heredity and common genetic diseases (Sub-theme: Somecommon genetic
diseases)
Timerequired : Twoperiods
Expected lear ning outcomes
Thelearnerswill beableto:
() identify thalassemiaasagenetic disease.
(i) explainhow thaassemiacan betransmitted from one generation to another.
(iii) discusstheimportanceof bloodtest inthalassemia.
(iv) explaintheimportanceof genetic counsdllingin prevention of thalassemia
(v) takeactiveroleto create awarenessfor prevention of thalassemia.
Instruction for the students

Read the passage bel ow and solve the problem:

Amulyababu hasfixed hisson Ajay'smarriage . One day during discussion Ratanbabu
said to conduct blood test of hisson before marriage. Amulyababu inquired the reason, since
hissonisnormal and healthy. Ratanbabu explained that the carrier of thalassemiadiseaseis
undetected from outside. If both the nuptial couple havethe diseasethenitincludesachance
of infection of the samein their child. Amulyababu took Ajay to adoctor and the doctor
ingpected him carefully. Then he recommended blood test. Blood test reportsdivulged that
Ajay isathaassemiacarrier. Thedoctor informed that therewasno causefor darm. Ajay can
gothrough ahealthy and normal life. The doctor added that Amulyababu had doneajudicious
thing by going for medica consultation beforethewedl ock, for thal assemiaisagenetic disease.
Thismeansthat the child born from parentsboth carrying thisdisease hasachance of having
thesamediasease. If Ajay'swifeisalso athalassemiacarrier thentheir child will havea25 %
probability of suffering from thalassemia. For thisreason, blood testsof Ajay'swifea so need
to be conducted.

You haveread the story. Now answer the questionsgiven below :

() Why isit necessary to conduct blood test for thal assemiabefore marriage?

(i) If twothalassemiacarriersmarry cantheir off spring havethalassemia?Write your
opinion about the same.

(i) What arethe symptomsof thalassemia?
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Teacher'srole

@

(i)
(ii)
i)

V)
(Vi)

Toraisevariousissuesrel ated to diseasesand society.
To bring forth atopic related to the syllabus.
To discuss about various examples of genetic diseases.

To present aproblem related to the sel ected topi ¢ to the students and ask them to
solvethe problem.

Todividestudentsinto group and explaintheir work.
To assessthe students work.

Students activities

0
(ii)
(i)

To carefully read the presented matter.
To discussthe problemwith other group members.

To reflect upon asol utionto the problem through discussion and noting it downin
individua copy.

Criteria for Evaluation

To assessthe extent to which each student has been abl e to acquire the expected learning
outcomes.

e Creative Writing
Topic:

Adaptation of Cactus and Camel in arid and desert region

Theme4: Evolution and adaptation (Subtheme: Survival strategies-adaptation)

Timerequired : Oneperiod

Expected lear ning outcomes

Thelearnerswill beableto:

list someplantsand animalsliving in desert and arid region.
identify the problemsof the organismsliving in arid and desert region. (eg. cactus
and camdl).

explaintheinter-relationshi p between the adaptive characteristics of theorganisms
livinginarid and desert region (eg. cactusand came!).

explain how cactusadaptsto adverse environmenta conditionsfor along period of
time.

mention the adaptive characteristics of cactusleaves.
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(vi) explainhow acamel adaptsto adverse environmental conditionsfor along period
of timeby drinking lessor no water.

(vii) mention theadaptive characteristicsof the camel asrelated toitstolerance of water
loss

Instruction for the students
"The adaptation of camel and cactusin arid and desert region" — expressyour thoughtson
thistopic.
Teacher'srole
() Toinformthestudentsof how muchthey should write.
(i) Todiscusswiththe studentsregarding thetopicsto beincludedin their writing if
necessary.
(i) To assessthestudents work.

Students activities

() Todiscussther writing assgnmentswith theteacher and other students.

(i) Tomakeanoutlineof thetopicsto beincluded in their writing before starting to
write.

(i) Toexpressone'sopinioninaccordancewiththeabove.

Criteria for Evaluation
To assessthe extent to which each student has been abl e to acquire the expected learning
outcomes.

e Mode Making

Topic : Drawing labelled diagrams of different stages of animal or
plant cell mitosis

Theme2: Continuity of life(Sub-theme: Cell division and cell cycle)

Timerequired : Twoperiods
Expected lear ning outcomes
Thelearnerswill beableto:

() identify thecharacteristicsof variousstagesof mitosisin plant and animal cells.

(i) explantheinter-relationship between different sagesof plant and animd cdll mitogs.

(iii) show thecharacteristicsof thestagesof plant and animal cell mitosiswiththehelp of
alabelled diagram.

(iv) createmodesby usngreadily availablematerids.
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I nstruction for the student

Draw alabelled diagram or makeamodel of ananimal or aplant cell mitosis.
Teacher'srole
() Toexplainhow todiagrammatically represent thevarious stagesof animal or plant
cdl mitosis
(i) Toacquaint thestudentswiththerulesof labelling adiagram.
(i) Toassessthelabelled diagramsin the students copies.
(iv) Toassessthemodelsconstructed by the students.

Sudents activities

() Todraw diagramsof variousstagesof anima or plant cell mitos's.
(i) Toproperly label thediagramsof various stagesof animal or plant cell mitosis.
(i) Tomakeamode onvariousstagesof animd or plant cell mitosis.

Criteriafor Evaluation

To assessthe extent to which each student has been abl e to acquire the expected learning
outcomes.

e Open Textbook Evaluation

Topic: Working for long hours at the computer and eye problems

Theme1: Control and coordination in living or ganisms (Sub-theme: Responseand
physical coordination in animals— Nervoussystem)

Timerequired : Twoperiods
Expected lear ning outcomes
Thelearnerswill beableto:

(i) explaintheimportanceof ciliary musclesinaccommodation of eye.

(i) identify thevisua problemsthat arisefromworking long hoursat the compuiter.

(iii) identify physical complicationsother than eye problemswhich arisefromworking
long hoursat the computer.

(iv) apply theacquired knowledgereated to the processof accommodation of eye.

(v) discusshow totake care of the eyewhileworking for long hours at the computer
and apply thesameinred life.

Instruction for the students

Read the passage bel ow and answer thefollowing questions.

Computer isabooninthetwenty-first century. Thereisno doubt about the overwhelmly
nature of thisinvention. Nowadaysit ishardly possibleto complete any work without the help
of computer. But the nectar of thisboon has a so been accompanied by acurse. Duetolong
hours spent before the computer the normal functionings of the eye are getting hampered.
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Along with computers, tabl ets and smartphones are adding to the complication. If onedoes
not immediately take preventive steps, theeye may givevariousproblemsin near future.
Eyespecidigtsaretdling usthat during thetimethat isspent beforeacomputer, theciliary
musclesof the eyeare exercised themost. Asaresult, these musclesget exhausted. Thereare
many who take abreak from the computer only to read magazinesor to glancethrough the
mobiles. Thereforethese musclesget no opportunity torelax. Asaresult, theeyesget extremey
stressed. Thisleadsto variousproblemsof theeye. Complicationsof theeye areaccompanied
by neck pain, back pain and other symptoms. — FromaNewspaper Report

() How dotheciliary muscleshelpinaccommodation of eyes?

(i) What eyeproblemscan arisefrom working at the computer for long hours?

(i) What measures can betaken to avoid the eye problemsthat arise from working
long hoursat the computer?

(iv) Why do symptoms such as neck pain, back pain and other symptoms arise after
working long hoursat the computer?What means can beavailed to get relief from
these symptoms?

Teacher'srole

() Tocollect aparagraph regarding working at the computer for long hoursand eye
problems.If necessary to create a paragraph related to this. The teacher should
keep inmind that the paragraph selected should bear relevanceto thetopicsincluded
inthesyllabus.

(i) Todesign such questionsbearing relevanceto the syllabuswhich would influence
the studentsto think onthetopic.

(i) Toassesstheanswersto the questionsasgiven by the students.
Sudents' activities
() Tostudy attentively the paragraph regarding working long hoursat the computer

and eye problems.

(i) Tobeabletoidentify therelation between the content of the paragraph regarding
working for long hoursat the computer and eye problemswith therelevant portion
of thesyllabus.

(i) Towritedowntheanswersto thegiven questionsintheir individua copies.
Criteria for Evaluation

To assessthe extent to which each student has been abl e to acquire the expected learning
outcomes.

Marksobtained inthethird I nternal For mative Evaluation will beconsider ed asthe
mar ksobtained in I nter nal For mative Evaluation in theM adhyamik Examination.
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| nter nal For mative Evaluation of ‘Life Scienceand
Environment’: Additional Samples

e Survey
Topic: Observable variations in humans
Theme3: Heredity and common genetic diseases (Sub-theme: Her edity)

Timerequired: Oneperiod
Expected lear ning outcomes
Thelearnerswill beableto:
() explanthemeaningof variation.
(i) mentionthereasonsfor variation.
(iii) identify different observablevariation of humans.
Instruction for the students

Discusswith 5-10 of your classmatesin the classroom and makealist of different observable
variationsof humans. You cantry tofind thefollowing variations—

(1) freeand attached earlobe (ii) roller and normal tongue (iii) straight hairlineand widow’s
peak (iv) cleft and non-cleft chin (v) dimpled and non-dimpled cheek (vi) hand clasping /
thumb crossing and (vii) hitchhiker’sthumb. You can also enlist other observablevariations
besidesthegivenones.

W E]  Kmlan

‘”-. straight hairline and widow's peak

roller and normal tongue
\
. ‘

hand clasping/thumb crossing

attached and free earlobe

cleft and non-cleft chin

dimpled and non-dimpled cheek

iz

hitchhiker’s thumb
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Teacher’srole

() Todividetheclassintogroupsof 5-10 studentsand specifying thetopic of discussion.

(i) Toexplandifferent observablevariationsof humanswith thehel p of demonstration/
pictures.

(i) Toshow thelearnershow to enlist observablevariations.

(iv) Toassessthelearners scripts.

Sudents activities
Part-1 (Group Activity)

e Collection of data, exchange of opinionsand formation of viewsregarding observable
pollution.

Part-11 (Individual Activity)

Studentsshould writedown intheir copiesthe collected information, opinion and analysesand
submit them to theteacher.

Criteriafor Evaluation

To assessthe extent to which each student has been abl e to acquire the expected learning
outcomes.

e Nature Study

Topic: Locomotion of plants

Themel: Control and coordination inliving or ganisms(Sub-theme: Sensitivity and
responsein plants)

Time: Oneperiod
Expected lear ning outcomes
Thelearnerswill beableto:
() mentionfromred lifeexperienceof thelocomotion of plants.
(i) identify thelocomotion of plantsasa manifestation of plant responsetoastimulus.
(iii) classfy thedifferent typeslocomotion of plants.
(iv) identify plantsrelated with different typesof locomotion of plants.
Instruction for the students:
Makeatableof different typesof plant locomotionthat you have seen. Writethe name of the
plant, very short description of locomotion and type of locomotion.
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Teacher’srole

() Toexplaintothestudentswhat they haveto do, what will bethedifferent columnsof
thetable, what istowritteninthose columnsandif required to heptheminidentifing
theplants.

(i) Toassessthelearners scripts.
Sudents activities
Part-1 (Group Activity)

() Toenlistdifferent typesof plantlocomotion.

(i) Togivevery short description of different typesof plant locomotion.
Part-11 (Individual Activity)

Studentsshould writedown intheir copiesthe collected information, opinion and analysesand
submit them to theteacher.

Criteriafor Evaluation

To assessthe extent to which each student has been abl e to acquire the expected learning
outcomes.

e Case Study
Topic: Diabetes (Diabetes mellitus)

Themel: Control and Coordination in livingorganisms(Sub-theme: Responseand
chemical coordination in animals- Hor mones)

Timerequired: Oneperiod
Expected lear ning outcomes
Thelearnerswill beableto:
() explaintheimportanceof hormoneaschemica coordinator in human body.
(i) reatered lifeexampleof digbetesmdlituswiththeroleof insulin hormonein human
body.
(iii) identify thesiteof secretioninsulin hormone human body.
(iv) explaintheroleof insulinhormonein human body.
Instruction for the students
Read thefollowing passage and solvethe problem:

Alokebabu hasbeen suffering for sometime. He needsto relieve himself frequently. He
fedsthirsty dl thetime. Hedoesn't degpwel. Often hewakesup at night torelievehimsdf. Al
through the day hefeelshungry. Every now and then he can feel the pangsof hunger. Fatigue
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hasamost got over him. Initialy he overlooked thisproblem. Thiscontinued for amonth until
hiswife Kaberidebi took him to adoctor. The doctor listened to his problems patiently. He
examined him. Healso advised him someblood tests. L ooking at histest reportsthe doctor
told Alokebabu that hisblood sugar level ishigher than thenormal. He advised himto do
regular exerciseand walking. Hea so advised him to have somerestrictionsin hisfood habits.

After reading the story answer the following questions.
() WhatisAlokebabu suffering from?
(i)  Whichhormoneisresponsiblefor hisdisease?
(i) From where doesthishormone secretein human body?
(iv) What istheroleof thishormonein human body?
Teacher’srole
() Topresenttodifferent diseaserelated problemsin socid life.
(i) Topresent atopicrelated with the syllabus.
(i) Todiscussvariousexamplesrelated with excessor less secretion of hormone.

(iv) Topresent aproblem related to thetopic to the studentsand tell themto solvethe
problem.

(v) Todividethestudentsinto groupsand instruct them about what they haveto do.
(vi) Toassessthestudents activities.
Sudents' activities
() Toreadthetopic presented by theteacher.
(i) Todiscussabout thetopic with other students of the group.
(iii)  Tothink about the solution of the problem by discussing ingroupsand writing it down.
Criteria for Evaluation

To assessthe extent to which each student has been abl e to acquire the expected learning
outcomes.

e CreativeWriting
Topic: Importance of Biodiversity in daily life

Themeb5: Environment, its resources and their conservation (Sub-theme:
Biodiver sity and conser vation)

Timerequired: Oneperiod
Expected learning outcomes

Thelearnerswill beableto:
(i) explainthemeaning of theword*biodiversity’.
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(i) mentionvariousexamplesof biodiversity.

(iii) appreciatetheimportance of conservation of biodiversity.

(iv) takeactiveroleto create awarenessregarding conservation of biodiversity.
Instruction for the students
“Importanceof biodiversity indaily life” — write your own opinion onthistopic.
Teacher’srole

() Toinstruct the studentshow muchthey havetowrite.

(i) Todiscusswiththestudentsabout themainissuesof their topic.

(i) Toassessthestudents activities.
Sudents activities

() Toparticipateindiscussionwith peersand teacher onthetopic.

(i) Tomakearough draft of thesalient pointsto bewritten.

(i) Towritethefinal draft based onthesalient points.
Criteria for Evaluation

To assessthe extent to which each student has been abl e to acquire the expected learning
outcomes.

e Mode making
Topic: Accommodation and modification of the shape of lens of the eye

Themel: Control and Coordination in living or ganisms (Sub-theme: Response
and physical coor dination in animals- Nervous System)

Timerequired: Oneperiod
Expected lear ning outcomes
Thelearnerswill beableto:
(i) explainthemeaning of theterm *accommodation’.
(i) describethelensof different shapesrequired to see near and distant objects.

(iii) explainthechangein shapeof thelensfor looking at near and distant object withthe
help of alabelled diagram.

Instruction for the students
Withthehelp of alinediagram and alabelled diagram show how the shape of lensgradually
changes dueto accommodation whilelooking at near and distant objects.
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Teacher’srole
() Toexplainthemeaning of theword ‘ accommodation’ if required.
(i) Toshow how thelinediagram of accommodation can be drawn.
(i) Toacquaint the studentswith therulesof labelling adiagram.
(iv) Toassessthelinediagram prepared by the students.
(iv) Toassessthelabelled diagram prepared by the students.
Sudents' activities

() Todraw alinediagram showing the gradual change of shape of thelensdueto
accommodation.

(i) Todraw alabelled diagram of thegradua change of shapeof thelenstolook at near
and distant objects.

Criteriafor Evaluation

To assessthe extent to which each student has been abl e to acquire the expected learning
outcomes.

e Open Textbook Evaluation

Topic: Role of PBR in conservation of biodiversity

Chapter 5:  Environment, its resources and their conservation (Sub-theme:
Biodiver sity and conser vation)

Timerequired: Oneperiod
Expected lear ning outcomes
Thelearnerswill beableto:
(i) explainthemeaning of theword*biodiversity’.
(i) explaintheimportanceof biodiversity.
(iii) appreciatetheroleof PBRintheconservation of biodiversty.
(iv) takeactiveroleto create awarenessabout PBR inthe conservation of biodiversity.
Instruction for the students
Read the passage given and answer the questionsthat follow:

Not only Rat snakes, Striped K eelbacks, Checkered K eelbacks but al so poi sonous snakes
like Indian Spectacled Cobra, Indian Monocled Cobra, Russell’ sViper, Banded Krait aretill
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found there. Besides sparrows, mynas and crows other birdslike Black-hooded orioles,
Drongos, Doves, Common tailor birds, Treepies, Coppersmith barbets, Oriental magpie-
robins, White-breasted waterhens or Greater coucalsstill chirp there. Onemight also find
Indianrollersinthe‘Banabitan’ if ghetriessincerely. At night one might also find Eurasian
eagle-owls, barn-owlsand bats. Such aplaceisnot avillagefar from the hustleand bustle of
K olkatabut these animal s can befound at the heart of Bidhannagar. Thisinformation hasbeen
obtained fromasurvey on biodiversity of Bidhannagar whichwascarried out by theteachers
and students of Bidhannagar Government College.

Once Bidhannagar wasamarshy land. Inthelast few decadesthe nature and biodiversity of
Bidhannagar has been changed dueto the effect of planned urbanization. However, even
today such animalsor treeswhich are generally not observed in Kolkatabut can be found
specidly in‘ Banabitan’ and Dattabad areas. Anirban Ray, ascientist of West Bengd Biodiversity
Board says, “ Fromthe survey it can be seen that treeslike Neem, Belleric myrobalan, Indian
gooseberry, Kurchi, Arjun, Bakul, Bastard teak (Palash) or Jamun can befound in large
numbersa ong theroadsand inthe parks. Thebiodiversity of Central Park isstill wonderful.
TheIndian Spectacled Cobracan befound inthelocality of Dattabad, smilarly theexistence
of Common Krait isrecorded in ‘Banabitan’. A document has been prepared under the
leadership of Ramaparasad Bhattacharya. Survey reved sthat thebirdslike Brahminy starlings,
Asian pied starlings, Black kites, Eurasian eagle-owls, Barn-owls, Robins, White-breasted
waterhens, Bee-eaters, Kingfishers, Woodpeckers can still be seenin Bidhannagar.

However, the Chairman of Biodiversity Board, Ashok Kanti Sanya said, ‘ Two organisations
haveworked onthebiodiversity of Bidhannagar. Besides Bidhannagar Government College,
aNGO aso presented a survey based report. But we cannot consider them as Peoples
Biodiversity Register (PBR). A document isto be considered asPBR as per the Biodiversity
Actonly if it getsthe consent from the Biodiversity M anagement Committee (BMC) formed at
theBlock or Municipdity level.” Hesad, athough the BM C wasformed in Bidhannagar afew
yearsagoyet itisnon-functional.

Afew yearsago under theleadership of former Director of Geological Survey of India, Ashish
Ghosh agroup of teachers, researchers and students devel oped adocument based on the
survey conducted onthebiodiversity of Kolkata. But that document was not recognised asthe
BMC wasnot formed in Kolkata. Ashok Kanti remarked that some scientists observed that
some endeavoursfor conservation may betaken even on the basisof thisreport.

According to Board sources, BM C has been formed acrossthe statein 368 blocksand the
Municipal areas. Formation of another 100 BMCsarein process. 86 BMCshaveformed
their PBRwhichincludesMunicipditieslikeKayani, Haldia, Madhyamgram, Gobardanga,
Joynagar-M gl pur, Medinipur and Darjeding. Apart fromthebiodiversty of Banabitan, Saltlake,
thesatdllite-town haswidediversity of anima and plants.

— Daily newspaper
68



() Whatistheneedfor conservation of biodiversity?
(i) Mentiontheroleof PBRintheconservation of biodiversity inanarea.

(iii) 1f youhavetoformthe PBR of your locality, what arethemaintopicsto beincluded
inthedocument?

(iv) Howwill you utilizethe PBR of your locality in the conservation of biodiversity?
Teacher’srole

() Tocollectthearticleon biodiversity and PBR of Bidhannagar. If required, asmilar
articlemay bewritten. But the content of the paragraph should match the syllabus.

(i) Toset suchquestionsrelated to the syllabusthat make the studentsthink.
(i) Toassesstheanswersof the students.

) www.wbb.nic.in/pbr.html
(i) nbaindia.org/upl oaded/pdf/PBR%620Format%62020213.pdf |
Sudents' activities
() Toreadcarefully thearticleonthebiodiversity and PBR of Bidhannagar.

(i) Toreatethethemeof thearticleonthebiodiversity and PBR of Bidhannagar with
that of thetopicsincluded inthesyllabus.

(i) Towritetheanswersintheir copies.
Criteria for Evaluation

To assessthe extent to which each student has been abl e to acquire the expected learning
outcomes.

69



Summative Evaluation

Life Scienceand Environment
Class X
Syllabus —

Control and Coordinationin living organisms
Continuity of life
Heredity and some common genetic diseases

Evolution and adaptation

a b~ 0D P

Environment, itsresour cesand their conservation

First Summative Evaluation: 40 Month of evaluation : April
Internal Formative Evaluation : 10

1. Control and Coordination in living organisms

2. Continuity of life—a) Cell division and cell cycle

Second Summative Evaluation : 40 Month of evaluation : August
Internal Formative Evaluation : 10

2. Continuity of life— b) Reproduction
c) Sexual reproduction in flowering plants
d) Growth and development

3. Heredity and some common genetic diseases

4. Evolution and adaptation

Third Summative Evaluation: 90 Month of evaluation : December

I nternal For mative Evaluation : 10

5. Environment, itsresourcesand their conser vation

N.B. Along with thistheme, 4 themes from the first and second summative evaluation

are to be included.
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Somediscussionson typeof questions

Necessary thingsto be noted for framing different type of questions
Multiple Choice Question (M CQ)

Therearemainly two partsinan MCQ: the stem and the options. Only oneof the options
should be absolutely correct whiletherest of the options should beincorrect. There
should be at |east four options. Certain features hasto be bornein mind to framethe
stem-part of the question:

() Themagor part of theinformation hasto beincluded in the stem so that the options
arestated withminimumwords. Itisnecessary to satethemainthemeof thequestion
inthestem portion.

Thelanguage of the stem should be ssmple and unambiguous so that the learners
haveno difficulty in understanding theinstruction.

Care should betaken in the use of wordsin the stem. Thewordsused in the stem
should befrom the known vocabulary of thelearners.

Itisbetter not to use negativewordsin the stem.
Thingstobenoted for framing options:

(i)
(i)

i)
¢

¢

0]

(i)
(ii)

)
)
(i)

Inevery MCQ there should befour options. Apart from the correct option, the
other threeoptionsarecalled ‘ Distractors .

There should be only one correct option among thefour options.

Each of the options should beindependent. There should not beany overlapping
intheoptions.

Thefour optionsi.e. one correct option and three distractors should have
similarity inrespect of length, complexity and useof language.

‘All the optionsgiven aboveare correct’ or ‘ None of the above optionsare
correct’— such sentences should not be used asan option.

Thecorrect optionsof various questions should be arranged at random. That
is,ifinaquestion (a) isthecorrect option, thenitisdesirablethat in the subsequent
questionsthe correct optionis(b), (c) or (d).

Thingstobenoted for usingdistractors:

0)

(i)
(ii)
i)

It should be bornein mind that the distractors should be apparently logical.

The common errors and misconceptions of the learners may be given as
distractors.

Sentencesthat are absol utely wrong should not be given asoptions.

Correct sentence but which isnot the correct answer to the question —itis
desirableto usesuch distractors.
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Very Short Answer typequestions(VSA)
4 Oneword answer or answer in asentence

Certainthingsareto bekept in mind for framing thesetype of questions:

() Theuseof languageinasentence ought to be assimpleand unambiguousas
possible so that thelearners do not have any difficulty in understanding the
question.

(i) Thequestionsshould be such that the answerswould be short and precise.
Fillintheblanks
Certainthingsareto bekept in mind for framing thesetype of questions:

() Theuseof languageinasentence ought to be assimpleand unambiguousas
possible so that thelearners do not have any difficulty in understanding the
guestion.

(i) It should be noted that only oneword should fill up each blank.
| dentifying correct or incorrect sentence:
Certainthingsareto bekept in mind for framing thesetype of questions:

() Theuseof languageinasentence ought to be assimpleand unambiguousas
possible so that thelearners do not have any difficulty in understanding the
guestion.

(i) Extremely complicated andlong sentences should be avoided.

(iii) Itisbetter not to present more than oneideain asentence.

Match thecolumns

Certainthingsareto bekept in mind for framing thesetype of questions:

() Anawardof 1 mark should beprovided for every correct relationship.

(i) Thenumber of itemsincluded in column B should beat |east onein excessof
theitemsincolumnA.

(i) TheitemsincludedincolumnA and B should beasbrief aspossible.
(iv) Two columnsshould beinone page.

Short Answer typequestions(SA)
Certainthingsareto bekept in mind for framing these type of questions:
() Theuseof languageinasentence ought to beassmpleand unambiguousaspossible

so that thelearnersdo not have any difficulty in understanding the question.

(i) Questionsshould be suchthat the answers should bein two or three sentences.
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LongAnswer typequestions(LA)
Certainthingsareto bekept in mind for framing these type of questions:

() Theuseof languageinasentence ought to beassmpleand unambiguousaspossible
so that thelearnersdo not have any difficulty in understanding the question.

(i) Inthistypeof questionthe markscanbein5, 3+2, 2+3. Theanswer of 2 marks
guestion should beintwo/three sentences. Theanswer of 3 marksquestion should
beinthree/five sentences. Theanswer of 5 marksquestion should bein seven/ten
sentences.

Variety of questionsbased on the proposed blueprint

MCQ and Very Short Answer type questions

Questions can be set on thefollowing items:

() Factors (viii) Findthe odd one out

(i) Characteristics (iX) Identifyingthecorrect pair

(i) Processmethod, structurd | (x)  Identifying the correct picture sequence
componentsof body, mention| (xi)  Writingthecorrect logical sequence
thenameof organ/organdle | (xii) Variousapplicationsof Biology

function (xiii) Egtablishinginterrelationship (e.g. between
(iv) Occurrence event and structure, between structure and
(v) Functions functionetc.)
(vi) Sgnificance (xiv) Examples
(vii) Useof terminologiesrelated

toBiology

Short Answer typequestionsand LongAnswer typequestions
Questions can be set on thefollowing topics:

() Characteridtics (iX) Examples

(i)  Occurrence (X)  Andytica question

(i)  Function (xi) Drawingdiagrams

(v) Rde (xii) Questionsrelatedtodiagrams

(v) Sgnificance (xiii) Diagramandyss

(vi) Difference/comparison (Xiv) Identification

(vii) Determinationof cause-effect (xv) Makinglinediagramandasking
relationship questionsonit

(viii) Explanation
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Sample Questions Based on Revised Bloom’s Taxonomy

Sl. | Cognitive Action Curricular Type of Specific
no. domain verb areas guestions guestions
(Themes)
1. |Remembeing| Match Controland | MCQ | Thecorrect pairis —
coordina (@ Adrend - Thyroxine
tioninliving (b) Pancreas- Glucagon
organisms (¢) Pituitary - Insulin
(d) Testes-ADH
2. Remembeing| Rdae Continuity MCQ Thephaseof mitotic
of life divisonwhere
chromaosomal movement
isobservedis—
(@ Metaphase
(b) Anaphase
(o) Cytokiness
(d) Prophase
3. |Underganding| Extend Control and SA How isartificia Auxinused
coordination inagriculture?
inliving
organisms
4.  |Underganding Infer Heredity and SA Why isit necessary to go
Somecommon for genetic counsdlling for
genetic preventing thalassemia?
diseases
5. Applying Apply Heredityand | MCQ | Theprobability of having
ome norma sonfromnorma
common father and colour blind
genetic mother is—
diseases @ 0%
(b) 25%
(0 50%
(d) 100%
6. Andyzing Andyze | Evolutionand LA [Explain the structure of
) heart of different verte-
adaptation brates as an evidence of

biologicd evolution.

77




SampleQuestion Papers
Life Science and Environment
First Summative Evaluation
Class Ten
Time: 1 hour 30 minutes
Full Marks 40

Group ‘A’

Writetheanswer in complete sentenceby choosing the correct answer for each
question with respectiveserial number. 1x8=8

11

12

13

14

15

16

17

Thestem of aplant bend towardslight - it istermed asstem’s—

(& Hydrotropic movement (b) Phototropic movement

() Photonastic movement (d) Seasmonastic movement
Thehormonewhich control sthe growth and secretion of thyroid glandis—

(@ ACTH (b) TSH

() GH (d) ADH

You have observed that in astage of mitotic cell division the chromosomesare
arranged intheequatorial planeat the centre of acell. Thenameof thestageis—

(& Prophase (b) Metaphase

(9 Anagphase (d) Teophase

The portion of the brain that control sthe balance of the body is—
(@ Cerébrum (b) Thdamus

() Cerebdlum (d) Hypothdamus

Thecell organelle associated with protein synthesis of acell is—
(& Ribosome (b) Centrosome

() Mitochondria (d) Microtubule

Thenameof the*V’ -shaped musclelocated on two sidesof thevertebral column of
fishis—

(& Pectoraisminor (b) Myotome

(c) Pectordismagor (d) Coracobrachidis
Thename of the stagein cell cyclewhen DNA synthesisoccursis—
@ G, (b) G,

© G, @d S
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1.8 Thenameof apart of eyethat functionsasarefractivemediumis—

(@ Rdina (b) Iris
(¢ Cornea (d) Choroid
Group ‘B’
2. Answer 9questionsout of 11 given below asinstructed. 1x9=9

Fill intheblankswith proper wordsin thefollowing sentences(any two) :  1x2=2
2.1 Thedefect of visonassociated with thelensof human eyebecoming opagueis .
2.2 Nucleolusreappearsin stage of mitotic cell division.

2.3 Three-layered membrane covering thehuman brainistermed as .

Decidewhether thefollowing statementsaretrueor false (any two) : 1x2=2
2.4 Nervecdlscannot divideasthe centrosomeremaininactive.

2.5 Testesisanexocrinegland.

2.6 Nucleotideiscomposed of deoxyribose sugar and nitrogenous base.

M atch thewor dsin Column-A with thosewhich aremost appropriatein Column-B
and rewritethecorrect pair mentioningtheserial no. of both thecolumns: 1x3=3

Column - A Column - B
2.7 Chromosoma movement (@ Auwin
2.8 Nodeof Ranvier (b) Telophase
2.9 Controlstropic movement (o) Axon
(d) Anaphase
Answer inasingleword or in asinglesentence: 1x2=2

2.10 Amongthefollowingfour termsoneincludesthecther three. Findit out and writeit:
Prophase, M etaphase, Karyokinesis, Telophase.
2.11 Which plant hormoneisresponsiblefor breaking bud and seed dormancy ?
Group‘C’
3. Answer any 4 questionsin 2-3 sentencesout of 6 questionsgiven below :

2x4=8

3.1 Mentiontwo functionsof adrenalin asemergency hormone.

3.2 Writetworolesof skeletal musclesin humanlocomotion.

3.3 Writetwo differences between tropic and nastic movement.

3.4 Writetworolesof auxininagriculture.

3.5 Didgtinguish between mitossand meiosiscel| division based onthefollowing festures
asdirected:

e Siteof occurrence
e Natureof chromosomal divison
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3.6 How doescytokinesisoccurinmitoticcel divisoninanimas?

Group ‘D’

Write the 3 questions or their alternatives given below. The mark alloted for
each question is5 (thedivision of marksiseither 3+2,2+3or 5) : 5x3=15
4.1 Draw aneat diagramof anidea neuron and label thefollowing parts: 3+2=5

(& Dendron (b) Schwanncell

() Axontermind (d) Axdemma

OR
Draw anest diagram of vertica section of human eyeand label thefollowing parts:
3+2=5
(@ Conjunctiva (b) Cornea
(0 Lens (d) Reina

(FOR SIGHTLESSCANDIDATESONLY)
4.1(A) Mentiontwo structural characteristicsof cell body of Neurone. Mention three

structura characteristicsof axon. 2+3=5
OR
Write onefunctionfor each of thefollowing partsof human eye: 1x5=5
(@ Cornea (b) Choroid
(© Lens (d) Retina
(e lris
4 .2 Whatistheimportance of accommodationindaily life? How accommodation occurs
whilelooking at distant objects? 2+ 3=5
OR
Writeabout any three motivating factors behind locomotion with examples. Write
about theroleof feathersinbird flight. 3+2=5

4.3 Writetwo significancesof cell divison. How doesamitosiscell divisonoccur ?

2+3=5

OR
Writethree characteristics of the Prophase stage of mitosis. What arethe problems
faced whenthe control of cell cycleisdestroyed? 3+2=5
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Life Science and Environment
Second Summative Evaluation

Class Ten
Time: 1 hour 30 minutes
Full Marks 40
Group ‘A’
Writetheanswer in complete sentence by choosingthe correct answer for each
question with respectiveserial number. 1x9=9
1.1 Theorganismwhichreproducesby buddingis—
(& Spirogyra (b) Plasmodium
(0 Panaia (d) Hydra
1.2 Changein DNA structureistermed as—
(& Evdution (b) Adaptation
(© Mutation (d) Heredity
1.3 RBCof camel is—

14

15

16

17

(@ Oval andnon-nucleated (b) Ova and nucleated
(¢) Roundandnon-nucleated  (d) Roundand nucleated

The person who provided experimental proof regarding creation of organic matter
frominorganic matter is—

(& Hadane (b) Sydney Fox

() Oparin (d) Miller & Urey

Themetal that accumulatesin the body of thal assemiapatientsis—
@ Iron (b) Copper

(0 Lead (d) Cdcdum

Wingsof bat and flippers of whal e represent the example of —

(@ Vedigid organ (b) Homologousorgan

() Anaogousorgan (d) Smilarorgan

Theprobability of anormal son bornto ahaemophiliac father and normal mother
is—

@ 7% (b) 50%

(0 100% (d) 25%
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1.8 Theplant which propagate vegetatively by offsetis—
(@ Water hyacinth (b) Sweet potato

(© Ginger (d) Bryophyllum

1.9 The phase of human development when secondary sexual characteristics are
expressed under theinfluence of hormonesis—

(@ Childhood (b) Adolescence
(©) Adulthood (d) Senescence
Group ‘B’
2.  Answer 6 questionsout of 9 given below asinstructed. 1x6=6

Fill intheblankswith proper wordsin thefollowing sentences(anyone) :  1x1=1

2.1 Theshoot of improved quality that isselected for graftingistermed as

2.2 Thegeneresponsiblefor colour blindnessispresent inhuman chromosome.
Decidewhether thefollowing statementsaretrueor false(anyone) : 1x1=1

2.3 Lungsarepresentinall vertebratesintheir embryonic stage.
2.4 Whiteflower of peaisan exampleof dominant trait.

M atch thewor dsin Column-A with thosewhich aremog appr opriatein Column-B and
rewritethecorrect pair mentioningtheserial no. of boththecolumns(any two) : - 1x2=2

Column - A Column - B
2.5 Amoeba (@ Lamarck
2.6 Modification of leavesof cactus (b) Dawin
tothorns
2.7 Theory of Natural Selection (0 Hsson
(d) Preventionof transpiration

Answer inasingleword or in asingle sentence: 1x2=2

2.8 Apair of rlated termsisgiven below. Onthebasisof therdationshipinthefirst pair
writethe suitableword in the gap of second pair.

Sexual reproduction : Gamete :: Asexual reproduction :

2.9 How many autosomesare present in human sperm?
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Group‘C’

Answer any 5 questionsin 2-3 sentences out of 8 questionsgiven below :

3.1
3.2

3.3
3.4
3.5

3.6
3.7

2x5=10
Write one advantage and one disadvantage of self-pollination.

What werethe phenotypic and genotypic ratiosof Mendd’smonohybrid and dihybrid
Cross?

How anew plant isproduced through cutting ?
Mention the adaptive significance of swim bladder of fish.

Show with the hel p of acheckerboard the percentage of hybrid tall peaplant to be
produced from across between two hybrid tall peaplant.

Writetwo examplesof observablevariationsin humans.
Writethedifferencesbetween convergent and divergent evolution.

3.8 What arethemain featuresof Lamarck’slaw of ‘ Useand Disuse' ?
Group ‘D’
Write the 3 questions or their alternatives given below. The mark alloted for
each question is5 (thedivision of marksiseither 3+2,2+3or 5) : 5x3=15
4.1 How sex determination happens in humans? Explain dominant and recessive
characteristicswith examples. 3+2=5
OR

4.2

4.3

Show with the help of a checkerboard the type of genotypesto be foundinF,
generation of across between apureblack (BB) & rough (RR) haired guineapig

witha purewhite (BB) & smooth (rr) haired guineapig. 5

Explainwiththehelp of aschematic diagram how aternation of generation occursin

fern. 5
OR

How mi cropropagation ensuresrapid propagation of desired varieties of plants?
Writethename of aplant whichispollinated by air and another whichispollinated
by water. 3+2=5

Explainwhy *strugglefor existence’ occurs. How doesinheritance of acquired
charactershappen according to Lamarck? 3+2=5

OR

How do and ogousorgans serve asan evidencefor thetheory of biological evolution?
Writethenamesof two vestigial organsin humans. 3+2=5

83



Life Science and Environment
Third Summative Evaluation

Class Ten
Time: 3 hours 15 minutes
Full Marks 90
Group ‘A’

Writetheanswer in complete sentence by choosing thecorrect answer for each
question with respective serial number. 1x15=15
1.1 Ontouchingthelesfletsof aplant you observethat thelesfletsfoldinwards. Thisis—

(8 Sesmonasty (b) Chemonasty

() Photonasty (d) Thermonasty

1.2 Thehormonewhose decreased secretion causes decreased reabsorption of water
inrend tubulesis—

(@ ACTH (b) ADH
(c0 STH (d) FSH

1.3 Thearrangement that represent the correct nervous pathway is—
(@ Stimulus— Effector — Nerve centre— Receptor — Response
(b) Stimulus— Effector — Receptor — Nerve centre— Response
(0 Stimulus— Receptor — Nerve centre— Effector — Response
(d) Stimulus— Receptor — Effector — Nerve centre — Response

1.4 Thecdl organdlewhichformsspindleduring mitoticcell divisoninanimasis—
(& Mitochondria (b) Golgi body
() Lysosome (d) Centriole

1.5 Whenapart of thebody of aflat worm, Planariaisfragmented, anew progeny isborn
from each of thefragmented parts. Thenameof thistypeof reproductionis—

(@ Fragmentation (b) Fsson
(0 Budding (d) Regeneration
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1.6 Thegatement whichisnot truefor self pollinationis—

(& noneedof agents
(b) new charactersdo not arisein daughter plant

(¢) pallination occurs between flowersof two plants of same species
(d) flowersaregenerdly dull in colour and odourless

1.7 Theprobability of havinganorma sonborntonormd father and colour blind mother is—
@ 0% (b) 25%
(© 50% (d) 100%

1.8 Thedifferent typeof gametesthat can be produced from apeaplant having agenotype
of YyRrare—

@ YrYy,YRRr (b) YR, YR, Yr,yr

(© Yy,RnyryR (d YR, Yr,yR,Rr
1.9 Autosoma chromosomal disorderis—

(& Haemophilia (b) Colour blindness

(¢ Thdassmia (d) Nightblindness

1.10 The characteristic feature of homologousorganis—
(@ differentinoriginbut asmilarinfunction
(b) dmilarinoriginbut differentinfunction
(o) differentinoriginand structure
(d) pointstoconvergent evolution
1.11 Honeybees perform aset of manoeuvresthat resembleafigure 8, when—
(@ itfindsasuitable placeto build ashelter
(b) itdiscoversanenemy
(c) itfindsfood
(d) itwantsto reproduce
1.12 Theorgan of Rohufishwhereretiamirabiliaisfoundis—
(@ Swimbladder (b) Airsc
(© Lungs (d) Gils
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1.13 Theprocessby which nitrogenous compoundsof the soil are broken down, nitrogen
isfreed and returned to the environment istermed as—

(@ Nitrification (b) Denitrification

(¢) Nitrogenfixation (d) Ammonification
1.14 Theconditionwhen aga bloomisformedis—

(& whengreenhousegasesincrease

(b) when SPM increases

(c) duetoeutrophication

(d) duetoanincreaseof arseniclevel of water

1.15 Theendeavour that first started in theArabari Forest of West Midnaporedistrict to
conservebiodiversity is—

(@ Cryopreservation (b) JFM
() Zoo Garden (d) Botanical Garden
Group ‘B’
Answer 21 questionsout of 26 given below asinstructed. 1x21=21

Fill intheblankswith proper wor dsin thefollowing sentences(any five) :  1x5=5

2.1 Theenzymehaving the capacity to destroy germspresent intearsis
2.2 Movablejointscontain fluid.

2.3 Separation of chromosomesoccursinMeiosisl.

2.4 Thespecific part of chromosomewhereageneislocatedistermed as
2.5 Leavesof cactusaremodified to thornsto prevent

2.6 isaBiosphere Reserve of West Bengadl.

Decidewhether thefollowing statementsaretrueor false (any five) : 1x5=5

2.7 Cytokinin hormonepreventslatera bud growthin plants.

2.8 Inmeosiscel divisonthechromosomenumber of adaughter cell ishalf that of the
parental cell.

2.9 Themother hasthemainrolein determining sex of human child.

2.10 Of thefour following topicsthreetopicsare part of asingletopic. Find out that
topicand write.

Prophase, M etaphase, Karyokinesi s, Telophase.
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2.11 Two of the 34 globally identified biodiversity hotspotsarelocatedin India

2.12 Typhoidisadisease caused by water pollution.
Match thewor dsin Column-A with thosewhich aremos appropriatein Coumn-B and
rewritethecorrect pair mentioningtheserial no. of both thecolumns(anyfive): 1x5=5

Column - A Column - B
2.13 Auxin (@ Haploid
2.14 Somatic cdl of humans (b) Biologicd magnification
2.15 Microtubule (¢) Incompletedominance
2.16 Four O’ Clock flower (d) Pneumatophore
2.17 Sundri (e) Diploid
2.18 DDT f Spinde

(@ Parthenocarpy

Answer inasingleword or in asingle sentence (any six) : 1x6=6

3.

2.19 Learningtowalk by achild—what typeof reflex actionisthis?

2.20 Mentiontheroleof tail fininswimming of fish.

2.21 Writethenameof oneanimal cell which doesnot undergo mitotic cell division.

2.22 Inbetween stock and scionwhich oneisof improved quality?

2.23 Choosetheodd oneandwriteit: Tall stem of peaplant, Purpleflower of peaplant,
Green colour of peaseed, Round shape of peaseed.

2.24 A pair of related termsisgiven below. Onthebasisof therelationshipinthefirst
pair writethe suitableword in the gap of second pair.

Eohippus: Oldest ancestor of horse: : Modern horse
2.25 Writethenameonefree-living microbe associated with nitrogen fixation.
2.26 What aretheeffectsof sound pollution on humans?

Group‘C’

Answer any 12 questionsin 2-3 sentencesout of 17 questionsgiven below :
2x12=24

3.1 Mentiontheroleof Auxin hormonein controlling tropic movement.
3.2 Writethereason behind Goitre and one of itssymptoms.
3.3 Mentiontheproblem of Hyperopiaand the necessary corrective measures.

3.4 Mentionthetypeof bone-joint present in elbow and writetherole of that kind of
bone-joint in moving the associated organ.

3.5 How doesgenerelateto chromosome?
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3.6 Distinguish between mitosisof plant and animal cell based onthefollowing features
asdirected:

e Formationof spindlefibre
® Processof cytokinesis
3.7 How doesanew plant develop from the zygote after fertilization inflowering plants?
3.8 Explainhybridization withthehelp of anexample.
3.9 Satethelaw of independent assortment rel ated to heredity.
3.10 What arethe main problems associ ated with thal assemia?

3.11 How doesthepresenceof vestigid organsin different organismsprovideevidence
for biologicd evolution?

3.12 Mentiontwo adaptivefeaturesof camel to withstand extremewater |0ss.
3.13 Writetwo examplesfeaturing the problem solving ability of chimpanzees.

3.14 How doesthe environment get affected dueto various human activitiesleading to
disruption of nitrogen baanceintheenvironment ?

3.15 Mentiontheharmful effectsof acid rain on monumentsand soil.

3.16 Writehow do globa warming & climate changeand introduction of exotic species
bring about lossof biodiversity.

3.17 Mentiontheroleof environmenta pollutionin causing diseaseslike asthmaand
bronchitis.
Group ‘D’

Write the 3 questions or their alternatives given below. Sightless candidates
havetoanswer question no. 4.1 (A) instead of question no. 4.1. Themark alloted
for each question is5 (thedivision of marksiseither 3+2, 2+3or 5): 5x6=30

4.1 Draw aneat diagram of Metaphase stage of mitotic cell divisoninanimal cell and

label thefollowing parts: 3+2=5
@ Chromatid (b) Polarregion
(© Centromere (d) Chromosomd fibre
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OR

Draw aneat diagram of chromosome and |abel thefollowing parts: 3+2=5
(8 Chromatid (b) Primary congtriction
(c) Secondary condtriction (d) Telomere

(FOR SIGHTLESSCANDIDATESONLY)

4.1 (A) Writethree characteristic features of prophase stage and two characteristic features

of metaphase stage of mitotic cell divisioninanima cells. 3+2=5
OR
Writethenamesof five structural partsof anideal eukaryotic chromosome. 5
4.2 Explain how new charactersarisein an organism dueto crossing over. Mention one
advantage and one disadvantage of crosspollination. 3+2=5
OR

Number of parents, production of gametes and dependence on mitosis or meiosis -
based on thesethreefeaturesdistingui sh between asexud and sexud reproduction. Mention
how an organism growsinthecell enlargement and cell differentiation phasesof growth.

3+2=5
4.3 Mentionthreereasonsbehind Mendel’ ssuccessin hybridization experiments. Explain
how Mendel performed cross pollinationin peaplant. 3+2=5

OR

Explainwith an example how incompl ete dominance provides evidencefor deviation of
Mendd’slawsof heredity. Show with an example how aheterozygous organism can be
produced. 3+2=5

4.4 Increaseinsize, reduction of latera digitsandincreaseinlength & thicknessof thethird
digit —based on these three features explain how thefossil history of horse provides
support for thetheory of biologica evolution. 5

OR

How doesanew speciesarise by natural selection?How will you explainevolutionin
referenceto the presence of tail-like structurein most vertebrateembryos?  3+2=5

4.5 How doesnitrogen fixation occur in the atmosphere? Mention any two environmental
problemsof the Sundarbans. 3+2=5
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4.6

OR

Mention the significance of biodiversity with respect to production of drugs& medicines,
mai ntenance of ecological balance and economic importance. Explain how PBR can
createapositiveimpact intheconservation of biodiversity of alocality. 3+2=5

Mention how ever-increas ng popul ation castsan adverse effect on ecosystem, agricultura
land and fresh water. Mention two causes of sound pollution. 3+2=5

OR

Mention two characteristic features of National Park and name one National Park of
West Benga. Mention the conservation effortsfor Red Pandaand aso mentionwherein

Indiathe conservation effortsare being implemented. 3+2=5
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