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Conclusion and implications 357

teachers and conducting the activities in the workshops. However, these
workshops and sessions may have also provided data on how the interactions

between the novice teachers may support their development.

The last limitation arises from the local context in which the study was conducted.
The present study was conducted in the Hong Kong context where teachers in
general teach with little lesson preparation or planning and adhere very closely to
the contents in the textbook. The development of the student-teachers or the
beginning teachers contrasted sharply with the current practice. In this case, the
results of the study can only be generalised for this particular kind of teaching
context and may not be applicable to other places when the teaching culture is
different, for example where teachers in general have more interactions with the

pupils or tend to prepare more activities or group work for their pupils.

10.5 Suggestions for further study

A number of possible studies can be pursued based on the findings of the present

study. These include:

Studies can be conducted to identify how actions within teacher education are
mediating the learning of the student-teachers and socializing them into the

culture of teachers in general.

Possible ways of collaboration between the teacher education institute and the
primary schools could be drawn up. Studies can then be set to evaluate the

effectiveness of the attempts in facilitating the contextualization of the learning.

Teachers in the same school need to be encouraged to have more interactions and
sharing about their teaching. In-service teacher development programmes that
aims to stimulate teachers to share the materials and ideas and to discuss about

their teaching can be investigated.
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Appendix A
Interview questions

Appendix Al Interview questions for student-teachers before or at the start
of the Curriculum Studies module

Professional
1. What do you think is or are the important things that pupils should learn in their
science lessons? (What are your primary concerns about the teaching of science?)

2. Is science more, or less, or equally important for primary children as other subjects like
English, mathematics, etc.?

3. What do you think science is? How would this view of science influence your
teaching? What is the role of the teacher in science teaching?

4. With reference to science teaching, what are the steps in your lesson preparation?

5. When you teach science, what are the most common strategies that you would employ?
What are the reasons or principles for choosing these strategies?

6. Do you think that pupils have some preconceptions in science before they go to the
science lessons? What would you do if you found out that pupils have such
preconceptions?

Personal

1. Does the present 2PC course have any influence on your science teaching? What are
the influences?

2. Can you describe your past experience in learning science? (Have the teachers who
have taught you before had any influence on your teaching? What are the influences? OR
Does your experience as a student have any influence on your teaching? What are the
influences?)

3. How do you feel about having to teach science topics in General Studies?
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Appendix A2 Interview questions for student-teachers after the Curriculum
Studies module and before the teaching practice

Professional Development:

1. What do you think is or are the important things that pupils should learn in their
science lessons? (What are your primary concerns about the teaching of science?)
Have your views changed? If so how and why?

2. Is science more, or less or equally important for primary children as other subjects like
English, mathematics, etc.? Have your views changed? If so how and why?

3. With reference to science teaching, what are the steps in your lesson preparation?

4. When you teach science, what are the most common strategies that you employ?

What are the principles in choosing those strategies? (Or What do you remember about
the strategies that we have covered in the module? What do you think about their
applicability in your situation?)

5. How do you feel about studying the Curriculum Studies module? Has the module had
any influence on your science teaching? What are the influences?

Personal Development:
1. How do you view yourself learning to teach science?

2. How do you feel about having to teach science topics with a constructivist view of
learning?

Social Development:
What does it mean to you to be a teacher of science?
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Appendix A3 Interview schedule for student-teachers after the teaching
practice

Professional Development:

1. Have your primary concerns about the teaching of science, and your view of what
the most important things that pupils should learn in their science lessons are,
changed? If yes, in what way?

2. Is science more, or less or equally important for primary children as other subjects
like English, mathematics, etc.? Have your views changed? If so how and why?

3. How actually did you go about teaching science topics in the teaching practice?
Discuss: the preparation, the activities you employed, the principles behind them,
classroom management, assessing pupils’ learning and if there are any really successful
lessons that you remember.
(The above questions will reveal how the student-teachers teach science e.g. the way
they use the textbook, if they ask pupils to read about a topic, how they use worksheets
and experiments, etc. This will show if the student-teachers take into account pupils’
thinking when teaching.)

4. What significant events occurred during the teaching practice (this period) that
influenced your practice in teaching and learning science at the primary level?

Personal Development:
1. How do you feel about being a science teacher?

2. How do you view yourself learning to teach science?
3. Has the teaching practice had any influence on your confidence to teach science?
What are the influences? How do you feel about having to teach science topics with a

constructivist view of learning?

Social Development:
1. How would you describe your relationship with your pupils?

2. How would you describe your relationship with other teachers and the school
principal? (How does this compare with the time of student-teaching?)

3. In your view, what does it mean to be a teacher of science?
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Appendix A4 Interview questions for beginning teachers three months after
beginning teaching

Professional Development

1. What do you think is or are the important things that pupils should learn in their
science lessons?

2. How would you compare science with other subjects like English and mathematics,
etc.?

3. With reference to science teaching, what are the steps in your lesson preparation?

4. When you teach science, what are some common strategies that you would
employ? What are the reasons or principles for choosing these strategies?

5. To what extent were you thinking of a constructivist view of learning during the
lesson? Did the curriculum studies module have any influence on your present
science teaching? What are the influences?

6. How would you compare the teaching now with your teaching as a student teacher?
What are the main differences?

7. What significant events occurred during this period, or what are the factors that
influenced your views of teaching and learning science at primary level? What are
the implications on your practice of teaching science?

8. Do you have any suggestions on how to support the teaching of beginning
teachers? What support did you receive? What additional support would have been
helpful to you?

9. Did you reflect on your teaching? What was it like? What help would you like to
enable you to do more?

10. What feedback did you receive? What additional feedback would have been
helpful to you?

Personal Development
1. How do you feel about having to teach science topics in General Studies?

2. How do you perceive your future development in teaching science, in terms of
teaching skills and confidence?

Social Development
1. What does it mean to be a science teacher in school? Has your view changed?
What is influencing the way you see this?

2. Are you the same sort of GS teacher as other teachers in the school?

3. What do you see as the role of the teacher in students’ learning science?
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Appendix AS Interview questions for beginning teachers during the
implementation of the resource pack or after the lesson observations

Professional Development
1. How do you feel about the lesson you have just conducted?

2. What were your intentions in the planning and have they been achieved in the
lesson?

3. How differently have you taught compared to other science lessons?
4. What are the ways that you have used to stimulate pupils to think?
5. What are the ways that you have helped pupils apply their new ideas?

6. How did you go about finding out pupils’ ideas? Having found their ideas what
did you do next?

7. What do you think about the pupils’ learning in the lesson? Has better learning
occurred?

Social Development

1. Did you discuss with your colleagues or peers the use of the materials in the
resource pack? What were the discussions about?

Personal Development

How do you feel about using the materials designed in the package?
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Appendix A6 Interview questions for beginning teachers after using the
beginning teaching resource pack

Professional Development
1. Can you describe how you have used the resource pack?
2. What do you think are the strengths and weaknesses of the resource pack?

3. Has the use of the resource pack influenced the way that you look at what is most
important in science learning?

4. Has and will the use of the resource pack influence your choice of teaching
strategy? What are the influences and why?

5. What are the influencing factors that may affect the implementation of the
materials in the resource pack?

6. Do you have any suggestions on how to improve the resource pack or support the
teaching of beginning teachers?

7. What is your view of teaching in general? How do you think children learn best?
How has your view changed compared with before your graduation?

Personal Development

1. Does the resource pack have any influence on your confidence in science teaching?
What are the influences?

2. How would you perceive your future direction in teaching science, in terms of
teaching skills and confidence in using the resource pack?

Social Development

1. Did you discuss with your colleagues or peers the use of the materials in the
resource pack? What were the discussions about?

2. What were the reactions of the pupils towards the activities suggested in the

resource pack? How would these influence your teaching and confidence?

*Qther questions to be included as arising from the teacher’s journals, pupils’ work
and the questionnaire findings.
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Appendix B
Journal forms

Appendix B1 Journal forms before the implementation of the resource pack

Part I

Try to recall the three most impressive science lessons

in the General Studies subject and write down:

1) the theme of the lesson, the preparation before the
lesson, and your consideration of the teaching
method,

11) what happened in the lesson and what activities
were conducted

111) your feelings after the lesson.
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The theme of the lesson:

Preparation before the lesson:
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The teaching method

Pupils’ responses
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Your feelings after the lesson

(Are you satisfied with your teaching? Do you think
the pupils learnt effectively? Did you attempt to use
the interactive approach or try to find out pupils’
preconceptions? What kind of support would you like
to have?)
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Appendix B2 Journal forms after the implementation of the resource pack

Part I

Recall the six most impressive lessons since you

implemented the materials in the resource pack, and

write down:

1) how you implemented the materials in the
resource pack:

i1)  what happened in the lesson, what were the
activities, how did the pupils respond, and what
questions were raised;

iil)  how did you respond to the pupils’ questions?

iv) Do you think that the activities can stimulate
pupils to think, and how do they stimulate the
pupils to think?

V) Do you think that the lesson is successful?
What is the reason for the success or the
failure?

vi)  What would you do if you teach the same topic
again?

vii)  What kind of support would you like to have?
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Part 11
Topic: Date: Class:

(1) The implementation of the materials in the resource
pack:

(i) what happened in the lesson and what were the
activities
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(1) Pupils’ responses

(1v)  What questions did the pupils raise?

(v) Do you think that the activities can stimulate the
pupils to think? How?
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(vi) Do you think that the lesson was successful or
not? What is the reason for its success or failure?

(vil)) What would you do if you teach the same topic
again?

(viii)) What kind of support would you like to have?
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Appendix C
Questionnaires

Appendix C1 The student-teacher background questionnaire
Student-teacher Background

Below are some questions about you and it would be helpful for us in analysing
the data. Please circle the appropriate number beside the answer.

1. Sex 1. Male

2. Female
2. The subject that you studied in Form 7 1. Arts

2. Science

3. Before you entered the present programme, did you have any full-time working
experience? 1. Yes

2. No

4. Before you entered the present programme, did you have any full-time teaching
experience? 1. Yes
2.No

5. The number of credit points that you studied on science academic studies and
science curriculum studies:

1. Academic studies

2. Science curriculum studies

6. Did you teach science-related topics in the General Studies in the teaching
practice?

1. Yes

2.No
7. Is teaching the first choice for your career?

1. Yes

2.No
8. Do you regard teaching as your life-long career?

1. Yes

2. No
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9. Did your enthusiasm to teach change in this teacher education programme?
1. Yes
2.No

10. Did you find teaching a suitable choice for you?
1. Yes
2.No

11. Can you give five reasons for choosing teaching as your career?

1. The most important reason is:
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Appendix C2 Science Teacher Efficacy Beliefs questionnaire

Please indicate the degree to which you agree or disagree with each statement
below by circling the appropriate letters to the right of each statement. Please
consider each in the context of primary teaching in Hong Kong in relation to the
teaching of General Studies.

5 = strongly agree

4 = agree
3 = uncertain
2 = disagree

1 = strongly disagree

1. When a student does better than usual, it is often | 5 4 3 2
because the teacher exerted a little extra effort in getting
pupils to think.

2. I am continually finding better ways to teach science- | 5 4 3 2
related topics.

3. Even when I try very hard, I do not teach science-related | 5 4 3 2
topics as well as I do most topics.

4. When the grades of students improve, it is often due to | 5 4 3 2
their teacher having found a more effective teaching

approach.

5. I know the steps necessary to teach science-related |5 4 3 2
concepts effectively.

6. I am not very effective in monitoring science |5 4 3 2
experiments.

7. If students are underachieving, it is most likely due to | 5 4 3 2
ineffective science teaching.

8. I generally teach science-related topics ineffectively. S 4 3 2

9. The inadequacy of a student’s science background can | 5 4 3 2
be overcome by good teaching.

10. The low achievement of some students cannot | 5 4 3 2
generally be blamed on their teachers.
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11. When a low-achieving child progresses in science, it is
usually due to extra attention given by the teacher.

12. T understand science concepts well enough to be
effective in teaching science topics at primary level.

13. Increased effort in science teaching produces little
change in some students’ achievement.

14. The teacher is generally responsible for the
achievement of students.

15. Students’ achievement is directly related to their
teacher’s effectiveness in science teaching.

16. If parents comment that their child is having more
interest in science at school, it is probably due to the
performance of the child’s teacher.

17. 1 find it difficult to explain to students why science
experiments work.

18. I am typically able to answer students’ science
questions.

19. I wonder if I have the necessary skills to teach science-
related topics.

20. Effectiveness in science teaching has little influence on
the achievement of students with low motivation.

21. Given a choice, I would not invite the principal to
evaluate my science teaching.

22. When a student has difficulty understanding a science
concept, I am usually at a loss as to how to help the student
understand it better.

23. When teaching science-related topics, I usually
welcome student questions.

24. 1 do not know what to do to get students engaged with
science.
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25. Even teachers with good science teaching abilities |5 4 3 2
cannot help some kids to learn science.
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Appendix C3 The science teaching questionnaire

1. When you are teaching science-related topics in General Studies, how often do
you employ the following teaching activities?

5 =In every lesson
2 = very rarely

4 = quite often 3 = sometimes

1 = never

0 = not applicable

a. teacher led discussion a |5 4 3 2 1
b. teacher demonstration b |5 4 3 2 1
c. teacher explanation of a science c |5 4 3 2 1
concept

d. teacher explanation of the text d |5 4 3 2 1
e. teacher initiated investigations e |5 4 3 2 1
f. pupils discussing in small groups f |5 4 3 2 1
g. pupils discussing as a class g |5 4 3 2 1
h. pupils copying notes from the h |5 4 3 2 1
blackboard

1. pupils completing worksheets i 5 4 3 2 1
J- teacher checking worksheets with the | j 5 4 3 2 1
pupils

k. pupils completing workbooks k |5 4 3 2 1
1. teacher checking workbooks with the 1 5 4 3 2 1
pupils

m. test m |5 4 3 2 1
n. pupils doing library research n |5 4 3 2 1

o o

o oo oo

o
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2. How much do you agree with the following statements?
5 = Strongly agree 4 = agree 3 = no opinion
2 = disagree 1 = strongly disagree

a. My previous learning experience in secondary and primary
school science the has strongly influenced my teaching

b. Pupils can obtain first hand experience about their
environment in learning science

c. I will minimise science experiments because they are
difficult to arrange

d. IT'can’t teach pupils a concept until they have developed to a
level where they are ready for it.

e. My job as a science teacher is to pass on to pupils some of
the knowledge which is available relating to the natural
world.

f. I should structure lessons and experiments carefully so that
pupils can discover for themselves how the world works.

g. It’s no good just letting pupils discuss their ideas among
themselves. They tend to focus on the unimportant and the
irrelevant.

h. Science is a logical, ordered and exact discipline. There is,
therefore, no place for personal opinions in the teaching of
science.

i. I should try to provide pupils with activities and
experiences which they can make sense of in their own terms.
J- There should be much less emphasis on teaching facts. In
my science teaching, I should concentrate on developing
pupils’ understanding of the processes of science and on
developing their skills in science.

k. Pupils hold very few ideas about scientific phenomena
prior to formal science teaching.

1. Most people (including my pupils) do have their own ideas
about how things happen. If these ideas work for them, then I
should take such ideas seriously.

m. I should provide pupils with good structured explanations
of the text and workbooks for each topic, something they can
revise at home and learn.
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3. You have taught a topic on air to a class of primary 4 pupils. At the end of the
topic, you find out that your pupils think that:
e air is weightless

e water droplets that condense on the surface of a can of soft drink come from
the inside of the can.

What would you do in the next lesson? A list of possible teaching activities is

given below:

A. Devise situations, e.g. experiments, to challenge pupils’ incorrect ideas of
properties of air, composition of air and condensation.

B. Reteach the topic with different examples.

C. Reteach the topic, using pupils’ wrong ideas as a starting point.

D. Proceed with the next topic because the class did as well as you expected them

to do on a difficult topic.

Summarize the topic, giving main points and definitions.

F. Repeat experiments which show the weight of air and that air contains
moisture.

G. Create a new test to investigate pupils’ ideas further, before deciding what to
do next.

H. Ask pupils to re-read the textbook.

I. Do experiments in which pupils discover the properties and composition of
air.

t

J. Give extra homework questions from the workbook as drill exercises in
revising the properties and the composition of air.
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Rank order the activities from “most important” to “least important” and indicate

those you regard as essential (ES), as helpful (HP) (but not essential) and as
serving little purpose (LP).

Degree of importance | Activity No. | Circle the appropriate category

Most important ES HP LP
ES HP LP
ES np LP
ES HP LP
ES HP LP
ES HP LP
ES HP LP
ES HP LP
ES HP LP

Least Important ES HP LP

Write a paragraph explaining reasons for your choice above.
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Appendix C4 The post teaching practice questionnaire

Circle the appropriate number

1.0n the whole, do you think that your teaching experience this year has helped to
increase your confidence in teaching?

(1) Yes (2) No

2.Did you teach science topics in this teaching practice period?
(1) Yes (2) No

3.Your confidence to teach science topics in comparison with other topics in
General Studies is:

(1) greater (2) similar (3) less

4.Your confidence to teach science topics in comparison with teaching Chinese is:
(1) greater (2) similar (3) less

5.Your confidence to teach science topics in comparison with teaching
mathematics is:
(1) greater (2) similar (3) less

6. Rate the difficult of the following problems in teaching science:

5 means having great difficulty 1 means having slight difficulty
0 means no difficulty

a. understanding pupils’ preconceptions 543210
b. having sufficient science academic knowledge 543210
c. conducting activities 543210
d. conducting experiments 543210
e. classroom management 543210

f. stimulating pupils to think. 543210
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Appendix C5 The beginning teaching questionnaire

Circle the appropriate number

1. On the whole, do you think that your teaching experience this year has helped
to increase your confidence in teaching?

(1) Yes (2) No

2. Your confidence to teach science topics in comparison with other topics in
General Studies is:

(1) greater (2) similar (3) less

3. Your confidence to teach science topics in comparison with teaching Chinese
is:

(1) greater (2) similar (3) less
4. Your confidence to teach science topics in comparison with teaching
Mathematics is:
(1) greater (2) similar (3) less

5. Rate the difficulty of the following problems in teaching science:

5 means having great difficulty 1 means having slight difficulty
0 means no difficulty

g. understanding pupils’ preconceptions 543210
h. having sufficient science academic knowledge 543210
i. conducting activities 543210
j. conducting experiments 543210
k. classroom management 543210

1. stimulating pupils to think. 543210



Appendix

383

Appendix D

Sample of materials from
the Curriculum Studies Module

Below is an exemplary teaching schedule designed based on a constructivist view

of learning.
(Used in Session 2)

Primary Four, Age 10

Topic : Air (20 periods in the time-table of the primary school)

Composition of Air

Possible preconceptions
Burning requires air, may
not know specifically about
Oxygen consumption.
Burning gives out smoke,
black soot, not know about
Carbon Dioxide production.
Pupils think that air is made
up of one substance.

View oxygen necessary for
burning but not regard it as
a reacting substance.

Air contains moisture
Pupils may not
where the water condensed
on the can comes from.

realise

Changes in concepts
Oxygen in air supports
burning.

Burning produces Carbon
Dioxide.

Cutting off Oxygen stops
burning.

(application: putting out a
fire)

Activity or Experiment

1. To focus on or elicit
preconcepts.

Cover burning candle with
glass.

What will happen? Why?
How will the flame change?
2. Bumning candle
trough of water.
glass over candle.
Consumption of Oxygen.

in a
Invert

3. Lime water test for
carbon dioxide.

4. Fire extinguisher.

5. Condensation of water
droplets on a can of soft
drink.

Properties of Air I: no smell, no taste, exists everywhere, gas state
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Possible preconceptions

1. Magnifying, magic glass
Draw or represent: nothing
in a flask

Continuous vs particulate
model

If half of the air is taken
out, what will be left?
Continuous top
CTvV

Continuous Expanded CE
Particulate top vacuum PTV
Particulate Expanded PE

vacuum

Pupils less sure that air was
contained inside a sealed
vessel.

Associate the presence of
air only with the sensation
felt when it moved.

Not aware that air possesses
material, think that air has
transient  character like

‘thoughts’.

Implications:

a. How to help pupils
visualise air filling up all
empty space in between
objects and therefore cannot
be partial vacuum model?

b. How to help pupils
visualise similarities
between gas and liquid and
differences between them?

Changes in concepts
Continuous (C) (-

Particulate (P) OC
CTV v 77
PTV .
(@)
PE
OO

See similarity between
invisible/ unfamiliar gas
behaves like visible /
familiar liquid through
further experiments.

see difference

Activity or Experiment
Continuous model

1. Immersing a model
“house” into water, analogy
that air fills up all “empty”
space (also with sugar cube
or a piece of brick)

2. See cigarette smoke in a
bottle.

3. Difference in weight by
same volume of air and
water.

4. Different compressibility
of air and water.
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Properties of air II: Air
Occupies space and has
weight

Not taking up space,
weightless  or  not
having mass.

Because gas tends to
rise of float.

“Gas is light” notion
common in years 9 and
10.

Air has negative weight.
“Float around” rather
than “press down”.
Some pupils associate
pressure of air with
gravity.

air taking up space
weight of air

1. Moving air is wind --
using fan

Show that air takes up space
-- plastic bag and balloon

2. Invert glass experiments.

3. What weight can a bag of
air uphold?

-

4. Predict the weight of a
cup of soda water before
and after bubbles have
escaped from it.

5. Weight of air

balance = of  uninflated
balloons vs inflated
balloons
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Air and organisms

Possible preconceptions
Increased tendency with
age to identify carbon
dioxide and oxygen
rather than only air.

Air is not used by plants
or plants and animals
use air in opposite
ways.

Breathing or respiration
taken to be
synonymous.

Pupils know that air is
necessary  for life,
limited idea of what
happens to inhaled air.

Changes in concepts

Which organisms breath?

a man/ a flower/ a leaf/
seaweed/ a grasshopper/ a
fish

- plant vs animal

- land vs water habitat

- different types of animals
or Which will die in
enclosed container? Why?

Breathing
Man

Animal - land, water

Plant - land, water

Activity or Experiment

1. Experience of buying
goldfish

2. Hydrilla when dark gives

out bubbles of carbon
dioxide - bicarbonate
indicator

Breathing: breathe on a
mirror, or on hands

Air and Plants

Possible preconception

Disbelief that plants’
growth or increase in
mass is due to
incorporation of matter
in the form of gas
because of difficulties
in accepting that gas is
a substance.

Believe that plants do
not respire at all or they
respire only in the dark.
48% of 12-14 years old
thought that gas used in
photosynthesis  enters
the plant through the
roots or stem.

Changes in concepts
Do plants eat at all?
How do plants eat?

Plants take in oxygen
Photosynthesis

Take in Carbon Dioxide
under light and produce

Oxygen

Dark, take in Oxygen and
give out Carbon Dioxide

Activity or Experiment
Hydrilla gives out bubbles
of Oxygen in the light, test
with relight glowing splint.
Starch test for leaves under
light and dark conditions.
Leaf uses carbon dioxide --
put a leaf in a test tube with
bicarbonate indicator.
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Air and our Living

Chemical change, focus
attention on one of the
participating or reacting
materials, regard one
material as the cause of
an observed change.

1. Rusting: compare
different metals; conditions
under which rusting occurs.
Nail placed at different
places inside the house.

2. Air pollution: place
vaseline card indoor and
outdoor.
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Appendix E
Sample of materials from the resource pack
on the topic ‘“heat”
Outline of the topic “heat” from the resource pack
Suggested Number of periods: 15
Content Prior Key Concepts Activities
Understandings
Heat and Feeling hotness from|The sun, burning  [What do you think
Temperature electrical appliances. things and some will produce heat?
Pupils need to know |electrical appliances |What is meant by
what temperature  |can produce heat.  {temperature?

represents — the
degree of hotness.

Skin can tell hotness
and coldness but it is
not accurate.

Experience of using |We use a How do we measure
a clinical thermometer to the temperature?
thermometer. Have |measure the - using a finger
seen readings of temperature - usinga .
temperature in accurately. thermometer.
weather reports.
Expansion and What is meant by  |When temperature is |What is meant by
Contraction expand or high, things will expansion?
expansion? expand. What is meant by
What does contract |When temperature is (contraction?
or contraction low, things will
means? contract.
The word expansion [Thermometers are  |Applying the idea of
means getting bigger made based on this |expansion and
or longer. idea of contraction |contraction.
Contraction means |and expansion.
getting smaller or  |Other application of
shorter. this idea is found in
building roads,

pedestrian cross-
overs and railways.

The transfer of heat

Knowledge of what
is metal and non-
metals.

Heat is transferred
from one end of the
object to another.

The transfer of heat
from one end of the
metal rod to another.

Experience that
metals “feels” hotter
compared with non-
metals at high
temperatures.

Metal is a good
conductor of heat
and other materials
like plastics are poor
conductors of heat.

The transfer of heat
in rods made of
glass, plastic, wood
and metal.

Household utensils
are designed based
on this idea of good
and poor conductors.

Applying the idea of
good and poor
conductors of heat.
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Activity 1 Producing heat

This part helps pupils to realise that there are a number of ways of producing heat.
Pupils may have known about various sources of heat production e.g. the sun, fire,
by burning something. Knowing that something is hot is different from being to
tell how the heat is produced. Burning, electricity and friction are actually
methods or means of heat production. The worksheet addresses the question of
how heat is produced rather than just stating which are the objects that are hot.
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Worksheet

Colour red in the picture the parts that produce heat.

A light bulb A heater with an electrical filament A candle

/

~_ = i\
=

An electrical water kettle The Sun Rubbing the hands

How do you think heat is produced?

Can you suggest other ways of producing heat?
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Having coloured the parts that produce heat, the teacher should discuss with the
pupils how they think the coloured part can produce heat. The above examples
will suggest that electricity and burning produce heat. The teacher can then ask
the pupils to suggest other possible ways of producing heat e.g. by friction and
eating. Actually, metabolism or, to the pupils, eating is also a way of producing
heat.

This part is trying to get pupils to realise that we have met temperature readings in
our daily life. The worksheet may be done at home and pupils are asked to record
the temperature of the day for the week.
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Worksheet

The temperature of this week is:

Monday

Tuesday

Wednes
day

Thurs
day

Friday

Saturday

Sunday

Temp
era
ture

How
do
you
feel?

%)
%)

©

©

OIOL"

Choose one day to record your body temperature:

My body temperature is

. I'am/ am not feeling well.
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The teacher can then discuss with the pupils about the temperature of the week

and whether it feels cold or hot with different temperatures. The pupils will also
note their own body temperature.

Measuring temperature therefore means measuring the degree of hotness or

coldness. The teacher can ask the pupils to feel the temperature of a cup of water
and tell whether it is hot or cold.
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Worksheet

Put your finger into the cup and tell your classmate how hot the cup of water is.
Ask another classmate to feel the water and tell the group how hot it is.

Now put your finger into a cup of ice water and put it into the cup of tap water.
How does it feel? Why?

The icy water is and the tap water is

Put another finger into the cup of warm water and put it into the tap water again.
How does it feel? Why?

The warm water is and the tap water is

Why does the same cup of tap water give you different feelings of hotness?

How can we tell the temperature of the cup of tap water?
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Activity 2 Measuring temperatures

The teacher can start the discussion by referring to the experience of measuring
their body temperature. The pupils have used the clinical thermometer and the
teacher can ask them to give a description of how to use it. The teacher can also
give other examples of thermometers like the one that is used for recording room
temperature. Then the activity is about how to use the thermometer.
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Worksheet

Can you read the temperatures in the picture?

A cup of cold soft drink A cup of hot soup

The temperature of water in the bath tub A cup of tea
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