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Message of the Director General

The present Teacher’s Instructional Manual will provide excellent guidance to
teachers on the teaching approaches they, should adopt in teaching their subjects.

This Teacher’s Instructional Manual is provided to you in order to provide you
with guidance on how you should organize your classroom activities so that they are
student-centered. The organization of the classroom learning-teaching process based on
the student-centered approach is not a new experience to ejther the Sri Lankan classroom
or to the teacher. Nevertheless, the student-centered learning-teaching methodology has
been provided a novel character through this new approach.

Not only does the present Teacher’s Instructional Manual provide the direction
necessary in planning lessons to ensure student participation but it also judiciously builds
up the environment required for the purpose.

The basis of the guidance inherent in the Teacher’s Instructional Manual is the
philosophy that the teacher should be rather a transformer of knowledge than a mere
transmitter of knowledge. As such, the activities here help transform the student into a
learner who seeks knowledge and thereby generates new knowledge. Therefore, teachers
are expected to direct and stimulate students to discover new knowledge through
exploration.

It is believed that the underlying philosophy as well as the activities described in
this Teacher’s Instructional Manual will stimulate the teacher to break away from the
shackles of traditional teaching methodologies and think. It is necessary that our teachers
focus on new approaches and teaching methods. The new millennium has seen the birth
and creation of an immense range of new knowledge.. Therefore, there is a need to break
away from traditional methods and concentrate on planning new activities of one’s own.

What is expected through the information included in a Teacher’s Instructional
Manual of this nature is to direct the teacher to higher approaches while providing
him/her with the basic instructions that he/she could employ in his’her teaching tasks. It
is expected that teachers will make a study of this Teacher’s Instructional Manusal with
that objective in view and utilize the know how in the classroom. As such, what is
mainly expected through an endeavour of this nature is to raise the efficiency and quality
of the classroom learning-teaching process.

I would like to thank the subject specialists of the National Institute of Education
as well as external resource persons who contributed of their time and expertise in the
preparation of this Teacher’s Instructional Manual.

Professor Lal Perera
Director General
National Institute of Education



Preface

The first curriculum reform for the millennium implemented with the aim of preparing a
powerful basis for a new Sri Lanka anticipates a visible transformation on of the teacher’s role.
The three main sections below are included in the Teacher Instruction Manual prepared with the
objective of providing the teacher with the necessary support in this regard.

. Detailed Syllabus
. Activity Continuum that helps in the implementation of the syllablis _
- Instruments for the extension of the learning teaching process.

Teachers have been provided the opportunity of understanding several basic matters
that have been taken into consideration in the preparation of the curriculum for the detailed
syllabus extending beyond subject topics and sub - topics. Competency levels that correspond
to subject competency have been included in this section that commences with an introduction to
the factors and subject aims that formed the basis of the new syllabus. One special features of
this section is that, while the knowledge - base determined under competency level each student
needs to develop has been introduced as the subject content the multiple learning and teaching
methods employed in transmitting this section to the student has also been taken into

consideration in determining the time frame with respect to each competency level.

The final part of the detailed syllabus presented under the heading “School Policy and
Programs” need to be studied very carefully and understood by every instructional leader. This
section provides school managers a range of valuable instructions to assist them in the allocation
for teaching, subject - teaching assigning functions to teachers, implementing co-curricular
activities as well as supervision of the teacher’s task. The second section of the Teacher
Instruction Manual has been prepared with the objective of providing teachers with clear
understanding of the proposed learning- teaching methodology. This section commences with
the introduction of the methods of planing activities under competency- based education as well
as the change in the teacher’s role, Although the activity continuum necessary for the
implementation of the curriculum has been introduced next, the implementation of the proposed
activity in the very same manner is not expected of teachers. The teacher should endeavor to
make use of his/ her creative, as well as critical thinking abilities and adapt these activities ina

manner that suits ones class, best. Although instructions have been provided on the constitution



of groups in keeping with the facets of the problems subject to exploration, the teacher is
expected to take an intelligent decision on the number of groups based on number of students in

the class.

Time has been allocated for activities to ensure achievement of the relevant competency
levels. Therefore, teachers may have to exceed the 40-minute period. While each activity has
been provided adequate time for the actualization of each competency level, the teacher 1s
expected to make use of single or double periods in the time table and breakdown these

activities, as suitable inimplementing them.

For the success of the procedure it is essential that every time an activity commenced the
previousday is carried over to the following day, thata brief summary of the part of the activity
completed the previous day is presented to the class. Similarly, this decision will provide the
school community with the opportunity of involving students in effective learning where teachers

obtain leave of absence.

The final item in this section is a list of quality inputs necessary for the maintenance of the
quality of subject learning and teaching, when taken as a whole. As such, the teacher has a choice
of ordering out the necessary learning-teaching materials in time and having them on hard.

Included in the third part of the teacher Instruction Manual under the title

«A ssessment and evaluation” are a number of important hints to ensure that the expected

results of the exercise are realized.

This section has been so structured as to introduce matters related to the assessment and
evaluation that should take place under each activity, extension of the learning and teaching that
takes place based on activity groups and the nature of the questions that might be expected in
general examinations. It must be pointed out that the primary responsibility of the teachers is to \
Identify instances where assessment and evaluation can be implemented in the course of each
activity and to carry out this task successfully on the basis of common criteria. The set of
instruments prepared with a range of activities as the objective for the purpose of extending
learning and teaching provide students with the opportunity of involvementsin continuous learning
outside the recommended classroom sessions. While it is the task of the teacher to regularly
examine the learning students receive, based on these instruments, and encourage them, arriving
at a correct decision regarding the final results of the activities and communicating that decision to
the relevant parties is expected of the teacher. It is essential that a visible change takes place in
general examinations for the success of the learning-teaching process. The national Institute of

Education, with the assistance of the Sri Lanka Department of Examinations, has introduced
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several prototype questions for educational levels that terminate with these examinations. Since
this change in examination question papers has been suggested in order to direct students to learn
through practice and experience, instead of resorting to mechanical approaches like memorizing
or answering model question papers, the education of school students and parents about this

change should commence at the beginning itself.

All teachers should realize that various activities can be developed for the achievement
of any particular competency level. Accordingly, they should be prepared for more successful
teaching through the use of better approaches, exploration, as well as instruments for the

extension of learning and teaching.

The present Teacher Instruction Manual will give teachers right throughout the country
the courage to effect a visible change in the teacher’s role and prevent their becoming inactive in
the presence of new approaches. Similarly, we expect to award certificates and provide
numerous development opportunities to teachers who go beyond the activities to involve
themselves in the innovation of novel creations. What teachers have to order in to become
eligible to the awards is to improve these activities, using their creative thinking, and present
them. Learning-teaching plans prepared in this manner outside the basic activity plan, should be
forwarded to Assistant Director General (Curriculum Development), Science and Technology
faculty, National Institute of Education, Sri Lanka. Selection of those entitled to a wards will be
made subsequent to the study of these activities by the relevant subject committees.

We have endeavoured in this manner, to bring learning-teaching assessment and
evaluation on to the same platform through new methodologies. According to this, teachers will
be provided substantial latitude to meaningfully handle the learning-teaching process,
school-based assessment. as well as assignment of home-work. It is our firm conviction that the
school system of Sri Lanka will, make maximum use of this aid and depart from orthodox
learning-teaching approaches to enhance the thinking abilities, social abilities as well as the
individual abilities of the sons and daughters of the country.

Dr. Indira Lilamani Ginige

Assistant Director General (Curriculum Development),
Faculty of Science and Technology,

National Institute of Education,

Sri Lanka.



Message of the Commissioner General of the
Educational Publications

The government provides free textbooks for all the students in Sri Lanka with
the objective of providing education for all. By compiling Teacher’s Instructional
Manuals parallel to the Textbooks, it is expected to have a qualitative development in
the Learning - Teaching process.

Tt is the teacher who paves the way for the students to explore knowledge both
in the classroom and beyond. Moreover, the teacher is the pilot who leads the students
to achieve the competency levels expected in the syllabus. Assisting you to fulfil the
aforesaid duty is the intention of compiling a Teacher’s Instructional Manual. The
responsibility of transmitting the Learning-Teaching process more effectively to the
student population by reading and practicing the guidelines of this manual is conferred
on you. You who are sensitive to that responsibility will undoubtedly be a precious
resource.

You shoulder the responsibility of providing perfect citizens who have
knowledge, attitudes, skills and competencies as well as strong social and intra-personal
skills to the society. My expectation is that you will be able to build up a future
generation who can face the challenges of the present world. I strongly believe that
this manual will assist you to strengthen your ability to make that expectation a success.

W.M.N.J.Pushpakumara
Commissioner General

Educational Publications Department
“Isurupaya”

Battaramulla

12.11.2009
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Introduction
Basis for School Science Curriculum Reform

Previous curriculum reform, aimed at teaching Science at secondary level through the subjects,
Environmental Studies for grade 6 and Science & Technology for grades 7-11, faced
following drawbacks.
e Lackofadequate opportunities for the students to acquire internationally accepted
‘Science process skills.
¢ Omission of some essential basic scientific concepts in the course which hindered
systematic development of scientific concepts.
o Fewer opportunities provided for students to engage in a learning- teaching process
which enables proper comprehension of scientific concepts.
Furthermore, the following factors that prevailed in the school Science curriculum have also
contributed to the decline in the quality of Science.
e Environment related activities subject at primary level has not contributed to
comprehension of basic scientific concepts as expected.
s Deviation of the learning-teaching process from practical situations towards transmission
of knowledge through text books.
¢ Examination oriented learning-teaching process resulting in students being diverted from
exploration based learning towards mechanical learning.
Basically, the prime objective of the new curriculum reform is to alleviate these shortcomings
and to minimize the curriculum gap between GC.E. (O/L) and G.C.E. (A/L) as well. In order
to achieve this objective, measures should be taken to avoid the separation of theoretical
aspects from practical activities in Science.
Present curriculum reform is expected to introduce a new approach to provide opportunity to
amalgamate theoretical aspects and practical activities.
New methodology is unique as the science curriculum has been developed according to the
following distinctive features:
¢ Competency based
e Activity oriented
o Student centered _
Science subject is introduced as a common Science curriculum for grades 6-9. and as a
subject curriculum for grades 10-13. However, in the science curriculum for grades 10-11
the three main subjects of Physics, Chemistry and Biology are presented as three modules
with equal weight for the G.C.E. (O/L) examination.



Science syllabi for grades 6-9 has been developed as a spiral curriculum based on the broad
themes given below.

¢ Observing the environment

® Organisms and life processes

e Matter, their properties and interactions

e Earth and space

o Energy, force and work
The new curriculum reform consists of a set of competencies and competency levels , a
continuum of activities together with a set of activities which provide opportunities to extend
the learning-teaching process beyond the classroom environment.



Course Objectives for Grade 6 - 11 Science

On completion of this course, the student will be able to;

o develop scientific concepts and principles systematically through a joyful learning
environment.

¢ develop competencies related to problem solving by using processes in science
and scientific method appropriately.

o develop competencies pertaining to managing environmental resources intelligently by
understanding the potential of such resources.

e develop competencies related to the usage of scientific knowledge to lead a
physically and mentally healthy life.

e develop competencies pertaining to becoming a successful individual who will
contribute to the development of the nation in collaboration, engage in further
studies and undertake challenging job prospects in the future.

o develop competencies related to understanding the scientific basis of the natural
phenomena and the universe.

e useappropriate technology to maintain efficiency and effectiveness at an optimum
level in utilizing energy and force.

e develop competencies related to evaluation of day to day life experiences and
information acquired through media by employing scientific criteria with a back
ground of limitations and dynamic nature of science.




Descriptive Syllabus



SCIENCE SYLLABUS - GRADE 6

First Term
Competencies & Content Time
Competency Levels (minutes)
1.0 Observes the environment
as a scientist.
1.1 Observes components of |® Scientific observations 120
the environment. o Sense organs that assist observations
o Instruments required to obtain
observations
o Components of the environment
¢ Things
o Events
1.2 Observes to identify things | e Natural/artificial 120
inthe environment. o Living/non-living
« Material/non-material (energy)
1.3 Observes to identify e Kinds of phenomena 120
phenomena in the e Recurrent/non-recurrent
environment. o Autogenic/non-autogenic
o Related to biotic environment/related to
abiotic environment
2.0 Examines components in
the environment
quantitatively.
5 1 Uses measurementsof | Lengthasabasic physical quantity 120
length to describe objects |* Units and sub-units of measuring length
in the environment. » Arbitrary
e Standard
o Instruments and strategies of measuring length
2.2 Uses measurements of o Mass as a basic physical quantity 120
mass to describe materials |e Units and sub-units of measuring mass
in the environment where e Arbitrary
appropriate. o Standard
o Instruments and strategies of measuring mass
2.3 Uses measurements o Time as a basic physical quantity 120
of time to describe o Units and sub-units of measuring time
phenomena in the e Arbitrary
environment where ¢ Standard
appropriate. o Instruments and strategies of measuring time




Competencies & Time
Competency Levels Contents (minutes)
2.4 Uses measurements of o Temperature as a basic physical quantity 120
temperature to describe o Standard units of measuring temperature
phenomena in the o Instruments and strategies of measuring
environment appropriately. temperature
o Temperature measurements related to
environment
o Change of state
o Body temperatures of animals and plants
3.0 Investigates animal
diversity.
3.1 Investigates similarities | Need to identify diversity among 120
and dissimilaritiesamong | organisms
organisms. o Characteristics common to organisms
o Characteristics common to plants
o Characteristics common to animals
o Differences between plants and animals
3.2 Investigates animal diversity | » Types of animals according to the 120
inrelation to the environment they live in
environment they live in. » Aquatic
o Terrestrial
o Tree living(arboreal)
e Soil
e Animal diversity based on the environment
they live in
3.3 Investigates animal o External characteristics that favour diversity 120
diversity inrelationto their | amonganimals.
external characteristics. o Colour
o Shape
e Symmetry
e Appendages
» Animal diversity based on external
characteristics
3.4 Investigates animal o Groups of animals in relation to their type of | 120
diversity in relation to their fiod
type of food. bl pbinnane
o Carnivore
¢ Omnivore

» Animal diversity based on the type of food
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Competencies &
Competency Levels

Contents

Time

(minutes)

3.5 Investigates animal diversity
in relation to locomotion

o Animal groups based on locomotion
¢ Locomotion possible
o Locomotion not possible (sedentary)
o Methods of locomotion among animals
o Flying
o Creeping
o Walking
® Swnnmmg
« Animal diversity based on methods of
locomotion

120

3.6 Classifies animals using
suitable criteria and
methods

o Criteria for classification
o External features
¢ Environment they live
o Typeof locomotion
o Nature of feeding
e Clasification based on dichotomous key

120

Second Term

4.0 Investigates plant diversity.
4.1 Investigates plant diversity
in relation to morphological
features <

¢ Morphological features in plants
e Stems
¢ Roots
o Leaves
o Flowers
e Fruits
e Seeds
e Plant diversity based on morphological
features

120

4.2 Investigates plant diversity
inrelation to habitat

o Types of plants in relation to habitat
e Mangroves
o Hydrophytes
e Seashore
e Xerophytes
o Epiphytes
e Plant diversity based on habitat

120

4.3 Classifies plants using
suitable criteria and
methods

e Criteria for classification
= morphological features
= habitat
e (Classification based on dichotomous key

120




Competencies & Contents Time
Competency Levels (minutes)
5.0 Makes investigations to
identify the nature of the
earth and space. .
5.1 Investigates phenomena in ¢ Concept of apparent motion 120
relationto motion ofthesun | ® Apparent motion of the sun and related
and the moon. phenomena
e Apparent motion of the moon and
related phenomena
e Lunar phases
¢ Solar eclipse and lunar eclipse
5.2 Investigates to identify the e Basic components of the earth 120
structure ofthe earth o Hydrosphere
o Atmosphere
o Lithosphere
e Distribution and characteristics of the
components
5.3 Investigates to identify the ¢ Criteria that describe hydrosphere 120
nature of hydrosphere o Physical states of water
¢ Sources of water

¢ Marine (ocean/sea/lagoon)

e Fresh water (rain/rivers/springs /tanks/
lakes/reservoirs/ponds/ground water
glaziers)

¢ Modes of precipitation
e Rain
e Mist
e Dew
e Sleet
e Frost
e Snow
5.4 Investigates the existence of | « Hydrological cycle 120

hydrosphere

o Stages (ground water, surface water,
water within organisms, water
vapour, clouds)

e Processes
¢ Evaporation and transpiration
¢ Condensation
o Absorption
« Run offand infiltration




Competencies &
Competency Levels

Contents

Time

(minutes)

5.5 Investigates the contribution
of water for the existence
of organisms.

« Amount of water in plants and its function

o Amount of water in animals and its function
e Soil water and its function

o Atmospheric water vapour and its function

120

5.6 Investigates the utilization
of water in diverse fields
and the consequent impact
on water resources.

e Various fields where water is utilized
o Agriculture
o Industries
o Transportation
¢ Recreation/sports
e Domestic
e Impact on the water resource due to
human activities
o Favourable impacts
o Unfavourable impacts
e Strategies for the prevention of water
pollution

120

5.7 Manages domestic
water consumption.

Per capita water consumption

Domestic water consumption

Instances of waste of domestic water
Instances of pollution of domestic water
Techniques of domestic water conservation

120

Third Term

6.0 Investigates properties
interactions, and uses
of matter.
6.1 Classifies matter in
relation to their physical
properties.

e Properties of matter

Colour

Texture

Lustre

Hardness

Brittleness

Flexibility

Elasticity

Plasticity

Transparency

Conduction of heat

Conduction of electricity

Magnetic properties

riteria for classification

Conductor of heat/insulator of heat
Conductor of electricity/insulator of
electricity
Transparence/translucence/opaque
Ductility/malleability/ brittleness
Elasticity/plasticity

® ® (1® g g 00600 008 & @

120
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Competencies & Cofiteiits Time
Competency Levels (minutes)
6.2 Selects appropriate Type of material for the purpose 120
materials for various e Building materials
' purposes. e Materials in producing textile
¢ Materials in making tools/appliances
o Packing materials
e Materials in making jewellary/ornaments
¢ Materials in making pots and pans
6.3 Investigates the changes Factors that affect the change of properties 120
of properties of matter of matter
¢ Physical factors
e Chemical factors
e Biotic factors
Instances where properties of matter change
e Change of state
¢ Tarnishing of metals
¢ Decaying of organic matter
o Weathering of rocks
6.4 Conducts experiments Essential factors 120
to investigate the factors o Water/water vapour
that affectrusting ofiron. | e Air
6.5 Investigates the factors Effect of alkali, acids and salts 120
that affect the rate of '
rusting.
6.6 Takes measures to o Techniques of control 120
control rusting. e Application of paint ¥
e Immersinginoil and grease coating
o Coating with other metals
7.0 Uses concepts, principles,
and theories related to
energy, work and force
effectively.
7.1 Uses force in day to day| e Concept of force 120
life pursuits. o Pul
e Push

Instances where force is applied

o tomake a stationary object to move
¢ to stop movement of an object

L]
« tochange the speed of an object
¢ tochange the shape of an object

to change the direction of a moving object

10



Competencies & Time

Contents
Competency Levels (minutes)
7.2 Usesenergy tomeet | o Sources of energy 120
human needs. e Sun
e Wind
o Fuel
o Nuclear energy
o Potential energy of water
o Electro-chemical cells
« Instances where energy sources are being used.
7.3 Investigates energy o Energy transformation 120
transformations e Kineticenergy —p  electrical energy
e [Electricalenergy —p  kinetic energy
o Electricalenergy —p  thermal energy
o Chemicalenergy —p  electrical energy
e Chemicalenergy —p  thermal energy
e Electricalenergy —p  lightenergy
o Lightenergy —p electrical energy
7.4 Constructs simple e Simple instruments based on energy conversions| 19
instruments using
energy conversions.
8.0 Exhibits preparedness
for the management of
natural disasters and
related risk situations.
8.1 Investigates natural o Natural disasters faced by Sri Lanka 120
disasters that Sri Lanka| e Floods
is subjected to and the . Emughts
R e Landslides
related scientific back o Cyclones
ground. e Thunderbolts
e Tsunami

¢ Scientific basis of natural disasters

8.2 Makes contributions | o Simple instruments to detect weather changes | 120

as a scientist to o Forecasting with regard to weather data
minimize the effect of

natural disasters.
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School Policies and Programmes

According to the proposed curriculum reform five periods have been allocated to teach
Science for the grades 6-9 and six periods for grades 10 and 11 .

The learning-teaching process has been designed on an activity based approach.

The expected learning-teaching methodology will be in accordance with the transformation
role of the teacher. Activities designed on 5-E model have been provided through the
Teacher Instruction Manual in order to implement the transformation role at classroom
evel.

The prescribed time to conduct one activity at class room level will be more than one
period. Therefore, it is emphasized that the Sectional heads and school management

to should take in to account the importance of allocating two adjacent periods for the

successful implementation of activities at classroom level.

Itis a crucial factor that there should be excellent planning at grade level for the

successful implementation of activities. It is wise to organize the activities with the

participation of all the teachers who teach science in parallel classes of a particular grade

level.

Principals/Sectional Heads are expected to provide instructional leadership to the

teachers on developing plans to identify and obtain the necessary quality inputs and utilizing

them before the commencement of each term.

Some activities in particular need specific experimental setups and printed materials. It is

therefore advisable to prepare and maintain a reserve of these materials with the

participation of teachers in the parallel classes of a particular grade level to maintain learn
ing-teaching process efficiently.

* According to the new approach, students are not engaged in separate theory and
practical sessions . It is expected to establish concepts, principles and theories through
hands on practical experiences by way of proposed activities.

Laboratory equipment as well as improvised and adapted setups are needed to carryout
proposed activities. School management is responsible in providing such services and
assistance within the school and from outside resources.

As a measure of recognition of the articles that students prepare during the course of
proposed activities, it is recommended to organize term end or year end exhibitions. This
will encourage the students on further inventions.

With a view to extend learning beyond the activities done at classroom level and to highlight
the students” special abilities, it is expected to involve students in co-curricular activities
such as debates, wall newspapers, magazines, school science societies, science days,

science exhibitions ete.

12



Teaching - Learning Process
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Introduction

In deciding upon the learning teaching methodology relevant to the co urse, attention has been
paid to the planning of learning-teaching activities so as to facilitate building up of student
competencies based on exploration. In preparing for competency-based education, in this manner,

an obvious change in the role of the teacher is expected.

The transmission role practiced in our classroom from way back and the more recently introduced
transaction role is evident in the classroom even in the present day. When taking the deterioration
of the thinking skills, personal skills and social skills of school leavers into consideration, it needs
no effort to understand that there is a need for the development of the learning-teaching
methodology and how it should be effected.

In the transmission role while the teacher is considered an individual who knows everything, his
task has become that of considering the student as one who does not know anything and of
transmitting knowledge to him. This learning-teaching process that takes the guise of lectures is
restricted only to the flow of knowledge from the teacher to the student, does not make an
adequate contribution either to the stimulation of student thinking or to the development of his
personal and social skills.

The dialogue initiated by the teachers within the class is the initial stage of the transaction role
apart from the ideas that flow from the teacher to the class and from the class to the teacher.
These dialogues get gradually transformed into discussions as a result of the student-student
interaction that takes place subsequently. The teacher is continuously involved in the task of
questioning in order to take the student from the known to the unknown, from the simple to the
complex and from the concrete to the abstract.

While, in competency-based education, student tasks occupy a powerful position, the teacher
occupies the position of a resource person who mediates in order to provide every student in the
class with at least the competency proximate to each relevant competency. For this purpose the
basic functions the teacher is expected to perform include planning of a learning environment
consisting of the materials and other facilities necessary for learnin g. close observation of how
students learn, identification of student abilities and inabilities and the promotion of student learning
through feed back and provision of feed forward as well as the preparation of instruments of
assessment for the extension of learning beyond the classroom. The teacher’s role based eventually
upon the tasks above is called the transformation role.

14



The series of activities that can be used in the implementation of the descriptive curriculum introduced
in the first part of this course guide, has been included in its second part. Each of these activities
has been developed so as to contain a minimum of three steps. It is expected to get the student
involved in the learning process through the first step of the activities. As such, this step is called
the “Engagement” step. As an introduction to this step, the teacher assumes the Transaction role
and engages in a dialogue with the students. Later, along with the transformation of this dialogue
to a discussion the students engage in exploration and are provided the opportunity to recall the
pre-knowledge related to the basic competency they should develop and to acquire a hint regarding
the future of the activity. The teacher possesses a host of strategies that can be used in these
exchanges of ideas. Some of the devices at the disposal of the teacher for the exchange of these
ideas are questioning/stimulants like pictures, newspaper advertisements and flash cards/use of
puzzles or case studies/dialogues, role play, poems, songs and demonstrations, video tapes or
audio tapes. In summary, the first step of the activities is implemented with the objective of
actualizing the three objectives below. ‘

Winning over of the attention of the class.

Providing the students with the opportunity for students’ recall of the necessary pre-

knowledge.

Introducing the elements of the explanation the students are expected to be directed

to under the second step of the activity.
It is with the objective of providing the students with the opportunity of Exploration that the
second step of the activity has been planned. Students base their exploration on a special leaflet
prepared for the purpose. The teacher has to plan this explanation to enable the students to
engage in cooperative learning through the exploration of various aspects of the problem, in
groups. Some of the most important qualities of this step are involvement in the conscious group
discussions and the use of the resource materials provided. As a result of involvement in group
activities through a long period of time, student will acquire the ability to develop a number of
skills like self-discipline, listening to others, working cooperatively with others, helping them,
management of time, obtain creations of high quality, honesty etc. In directing students to
exploration, while the teacher should avoid taking decisions regarding leadership, he should build
up the background necessary to surface. Accordingly, the students will have the privilege of
taking on leadership when opportune, based on hidden abilities.

During the 3" step of the activity, every group will get the opportunity of presenting the results of
its exploration for the enlightenment of the others. What the teacher has to do here is to encourage
students to group presentations. It would be effective if students are directed so as to ensure that
every member is given responsibility in the planning of the presentation. An important quality of

15



this step, related to the explanation of student findings, is the creation of the opportunity for the
voice of students to be heard in the classroom where, commonly the voice of the teacher had
dominated.

After the explanation of the findings in the third step of the activities, students should be directed
to elaboration. Each group is given the opportunity to provide constructive suggestions on its
findings first, and subsequently, members of other groups are given this opportunity. Anyway the
final review is the responsibility of the teacher. The teacher is expected to touch on all the important

points relevant to the students’ exploration.

The main responsibility of the teacher in this learning teaching process is to monitor continuously,
whether the classroom learning-teaching process is implemented successfully, as expected. While
assessment and evaluation should be made use of for this purpose, the teacher is provided the
opportunity, through planned activities, in the learning {eachjng process itself. The teacher is given
the opportunity for assessment while the students are involved in exploration during the second
stage of the activity and for evaluation when the students are involved in explanation and expansion
during the third stage. A detailed inquiry into assessment and evaluation will be provided later on
in this document.

The teacher is provided direction on the transformation role by the learning —teaching methodology
described so far. While priority is given to group exploration here, the teacher is also afforded the
opportunity for transaction, discussion and short lectures. While there is room for transaction
and discussion, the teacher may also give a short lecture, under review, in the final stage. In the
development of the learning-teaching methodology related to this curriculum, the first to be
introduced under the curriculum reforms for the new millennium, the attention paid to the important
features relevant to the transmission as well as the transaction roles of the teacher, apart froni the

transformation role, is a special feature of this methodology.
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Quality Inputs

(Grade 6) First Term

Permanent Equipment, chemicals and other equipment

Hand lenses

Bunsen burners
Tripod stand
Scissors

Forceps

Test tube holders
Burette holders
Thermometer holders
Thermometers

e Ordinary

e (linical

Pan balance

Kitchen balance
Triple beam balanace
Spring balance

Sets of weights
Baking powder
Ropes

17

Stop watches

Compasses

Meter rulers

Measuring tape

Hacksaw blades

Clocks ( including digital )
NaHCO, (Baking Soda)
Binoculars

Forks, spades and rakes
Pins

Thread

Twine

Bucket wire

Washing powder

NaCl (Table salt)
Beakers and Glass rods

Demy sheets and marker pens



[Campetency 1.0

Observes the environment as a scientist. j

Competency level 1.1 -
Activity 1.1
Time

Quality inputs

Teaching-learning process :
Step 1.1.1

Step 1.1.2

Observes the content of the environment.

Let's identify the environment through observation.
120 minutes '

Instructions to prepare the black cloth bag given in
annexe 1.1.1

Two copies of instructions for exploration given in
annexe 1.1.2

Hand lenses, foreceps, binoculars, spades, meter rulers,
thermometers.

Demy sheets and marker pens.

Ask few students to observe the black bag.
Instruct them to identify the contents in the bag and
report.

Lead a discussion to highlight the following points.

That,

e different senses are being used to identify various
things in the environment.

o things inthe black bag have been identified by senses
of hearing , smell and touch.

e various things can be identified in day to day life by
looking and tasting as well.

e investigating the environment using different senses with
special attention is called observation.

e instruments like thermometers, binoculars, meter
rulers, hand lenses etc, are used for precise and
detailed observations.

(15 minutes)
Divide the class into two groups.
Provide the groups with instruments and copies of

- instructions for exploration.

Direct the groups to suitable places /nature trail in the

school premises.

Prepare them to present their findings to the whole class.
(60 minutes)

18




Step

115

Get each group to present their findings to the class.

Give the first opportunity to the respective group to

elaborate on the presentation.

Get other groups to propose constructive suggestions.
Elaborate highlighting the following points.

That,

things in the environment can be named as materials
or objects.

things which occur in the environment can be named
as phenomena.

collection of information is essential in learning or
problem solving.

careful observation is essential for collecting
information.

we make observations by vision, hearing, smell, taste
and touch.

eye, ear, nose, tongue and skin are the organs which
help to make observations.

organs which help to make observations are called
sense organs.

there are limitations in observations perceived by
sense organs.

instruments have been devised to observe things
which are beyond the scope of our sense organs.
observation is the most important step in the scientific
process.

observation has led to many scientific discoveries.

(45 minutes)

Criteria for assessment and evaluation

Explains what is meant by an observation.

Appreciates the importance of observation in scientific studies.

Uses instruments to make precise observations.

Collects information using correct methodologies.

Acts on environment in a sensitive way.
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Annexe 1.1.1
Instructions to prepare the black cloth bag
Aflexible piece of rubber tubing, metal bottle caps, piece of velvet cloth, piece of sand paper,
piece of cloth dipped in garlic extract and other appropriate materials are put inside a black
cloth bag and sealed so as not to be seen from outside.
Annexe 1.1.2
Instructions for group exploration
e Focus your attention to the topic assigned to your group given below.
o Things found in the environment
¢ Events occuring in the environment
o Use the instruments appropriately in order to make observations on the topic assigned to
you.
e Proceed to the places assigned in the school premises.
e Observe the environment meticulously and record the information.

o Be prepared for a creative presentation on your findings to the class.
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[Competency 1.0

Observes the environment as a scientist.

Competency level 1.2
Activity 1.2

Time
Quality inputs

Teaching-learning process :

Step 1.2.1
Step 1.22
Step 1.2.3

Observes to identify things in the environment.
Let's identify and classify things in the environment through

observation.

120 minutes

A picture of 'Our Environment' given in annexe 1.2.1
Three copies of instructions for exploration given in
annexe 1.2.2

Hand lenses, pieces of wooden sticks and binoculars.

Demy sheets and marker pens.

Display the picture to the class.

Inquire what students can observe assuming that they
are in the environment illustrated by the picture.

Lead a discussion to highlight the following points.

That,

e the environment illustrated by the picture is familiar to
us.

e natural resources as well as man-made things are in
the picture.

o things inthe environment can be identified as living/
non-living objects.

e there are warmth, light, sound etc, as well, in the

environment, which we can sense.

(15 minutes)
Divide the class into three groups.
Provide the groups with copies of instructions for
exploration, instruments demy sheets and marker pens.
Assign the tasks and engage the groups in exploration.
Prepare them to present their findings to the class.

(60 minutes)
Get each group to present their findings to the class.
Give the first opportunity to the respective group to
elaborate on the presentation.
Get other groups to propose constructive suggestions.
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e Elaborate highlighting the following points.

That,

e things which are not created by man are called
natural.

o things which are created by man are called artificial.

e things which have common characteristics such as

growth, reproduction, death etc, are named as living.

o things which do not have common characteristics
such as growth, reproduction, death etc, are named
asnon-living.

o things which occupy some space in the environment are
named as materials (substances).

¢ most of the substances can be identified by the sense
oftouch.

e sound, hight, heat etc, do not occupy space in the
environment.

o things which do not occupy space in the environment
are named as energy.

o forms of energy in the environment is essential in day
to day activities.

(45 minutes)

Criteria for assessment and evaluation

Names and describes things that are found in the environment.

Accepts the importance of perceiving things which belongs to different classes in the
environmert,

Classifies things in the environment according to the criteria provided..

Presents information attractively.

Explores the environment in an environment friendly manner.
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Annex e 1.2.1

'Our Environment’
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Annexe 1.2.2

Instructions for group exploration
Some of the characteristics that could be used to classify things in the environment are as
follows;
e natural/artificial
o living/non-living
o material/energy
Focus your attention to the topic assigned to your group.
Lead a discussion to identify the criteria for classification that has to be considered.
Proceed to the respective locations in the school premises directed by the teacher.
Classify things that you find in the school premises according to the characteristics.

Be prepared for a creative presentation on your findings to the class.
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(Competency 1.0 : Observes the environment as a scientist. )

Competency level 1.3 : Observes to identify phenomena in the environment.
Activity 1.3 : Let's observe things which occur in the environment.
Time ¢+ 120 minutes

Quality inputs : e A copy ofthe poem given in annexel.3.1

o Three copies of instructions for exploration given in
annexe 1.3.2
e Hand lenses, binoculars and thermometers.
e Demy sheets and marker pens.
Teaching-learning process :
Step 1.3.1 + e Let the students to listen to the poem attentively.
¢ Inquire phenomena contained in the poem.
e Lead adiscussion to highlight the following points.
That,

e there are various phenomena in the environment.

¢ some of the phenomena are included in the poem.

e phenomena in the environment can be classified using
various criteria.

» phenomena in the environment can be observed by
listening, seeing and feeling.

(15 minutes)

Step 1.3.2 : o Divide the class into three groups.
e Provide the groups with copies of instructions for
exploration, instruments demy sheets and marker pens.
o Assign the tasks and engage the groups in exploration.
e Prepare them to present their findings to the class.
(60 minutes)
Step 1.3.3 : o Geteach group to present their findings to the class.
o Give the first opportunity to the respective group to
elaborate on the presentation.
e Getother groups to propose constructive suggestions.
o Elaborate highlighting the following points.
That,
¢ phenomena which are repeated are named as
recurrent phenomena.
o some of the recurrent phenomena are ringing of the
school bell, sunrise and suneset, blooming 'erabadu’
flowers in the new year season, formation of ocean

waves etc,
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- named as non-autogenic.

phenomena which are not repeated are named as
non-recurrent phenomena.
some non-recurrent phenomena are withering of a

flower, death of an animal, exploding a cracker etc.
phenomena which occur spontaneously are named as
autogenic. :

some autogenic phenomena are blooming of flowers,
falling of rain, flowing of a river etc.

phenomena which do not occur spontaneously are

some non-autogenic phenomena are throwing a
stone, rotating a fan, cutting down a tree etc,

some of the phenomena are associated with the biotic
environment.

some phenomena associated with the biotic
environment are giving birth to a young, producing
fruits, death etc.

some of the phenomena are associated with the
abiotic environment.

some phenomena associated with the abiotic
environment are cracking of earth during dry weather,
lightning, operating a robot machine etc.

a particular phenomenon can be classified using
various criteria.

phenomena can be adopted to day to day life pursuits

by examining them using various criteria.

(45 minutes)

Criteria for assessment and evaluation

e Names and describes various phenomena in the environment.

Accepts that one should be curious about the phenomena in the environment.
Observes phenomena in the environment correctly.
Reports information accurately.

Acts with a sense of unity.
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Annex 1.3.1
The Poem

The warmth of the sun
Tickles the bees and the butterflies
"Hurry up on your rounds
The pretty flowers awiat you
With nectar and pollen
With the rising sun
The glistening dew drops vanish
A morning is bright-It's a new day."

Annex 1.3.2
Instructions for group exploration
The ways of grouping phenomena are as follows;
¢ phenomena which are repeated phenomena which are not repeated

(recurrent) (non-recurrent)

e phenomena which occur spontaneously phenomena which do not occur spontaneously

(autogenic) (non-autogenic)
e phenomena associated with the phenomena associated with the
biotic environment. abiotic environment.

Focus your attention to the type of grouping assigned to you from the above.
Proceed to the respective locations in the school premises directed by the teacher.
Report the phenomena together with the location in which you observed.

Be prepared for a creative presentation on your findings to the cl