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Appendix 1

List of experts for research instrument
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Experts for research instruments

. Association Professor Dr. Prayoung Pongthongchareon

Assistant Professor Dr. Verapong Saeng-xuto
Dr. Manat Boonprakob

Dr. Numphon Koocharoenpisal

Dr. Sompratana Wongboonnu

Mr. Apidat Singhasanee

Miss. Jarunee Chaichana

Miss Kittaporn Puakanokhirun

Mrs. Sunee Daroontham

Srinakharinwirot University
Chiangmai University
Srinakharinwirot University
Srinakharinwirot University
Srinakharinwirot University
Kaowkeaw zoo

Chiangmai zoo

Chiangmai university
demonstration school
Navamindarajudis Phayap

school
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Appendix 2

Research instruments



A Scientific Attitude Inventory (SAl Il)

Instruction
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There are some statements about science on the next two pages. Some statements

are about the nature of science. Some are about how scientists work. Some of these

statements describe how you might feel about science. You may agree with some of the

statements and you may disagree with other. That is exactly what you are asked to do.

After you have carefully read a statement, decide whether or not you agree with it. If

you agree, decide whether you agree mildly or strongly. If you disagree, decide whether you

disagree mildly or strongly. You may decide that you are uncertain or cannot decide. Then,

mark on the table.

ltems

Strongly
Agree

Mildly
Agree

Undecided

Mildly

Disagree

Strongly

Disagree

1. | would enjoy studying

science.

2. Anything we need to know can

be found out through science.

3. Itis useless to listen to a new
idea unless everybody agrees

with it.

4. Scientists are always interested

in better explanations of things.

5. If one scientist says an idea is
true, all other scientists will

believe it.

6. Only highly trained scientists

can understand science.
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Items

Strongly
Agree

Mildly
Agree

Undecided

Mildly

Disagree

Strongly

Disagree

7. We can always get answers to
our questions by asking a

scientist.

8. Most people are not able to

understand science.

9. Electronics are examples of the

really valuable products of

science.

10. Scientists cannot always find

the answers to their questions.

11. When scientists have a good
explanation, they do not try to

make it better.

12. Most people can understand

science.

13. The search for scientific

knowledge would be boring.

14. Scientific work would be too

hard for me.

15. Scientists discover laws which

tell us exactly what is going on in

nature.

16. Scientific ideas can be

changed.

17. Scientific questions are

answered by observing things.

18. Good scientists are willing to

change their ideas.
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Items

Strongly
Agree

Mildly
Agree

Undecided

Mildly

Disagree

Strongly

Disagree

19. Some questions cannot be

answered by science.

20. A scientist must have a good

imagination to create new ideas.

21. Ideas are the important result

of science.

22. | do not want to be a scientist.

23. People must understand
science because it affects their

lives.

24. A major purpose of science is
to produce new drugs and save

lives.

25. Scientists must report exactly

what they observe.

26. If a scientist cannot answer a

question, another scientist can.

27. | would like to work with other
scientists to solve scientific

problems.

28. Science tries to explain how

things happen.

29. Every citizen should

understand science.

30. | may not make great
discoveries, but working in

science would be fun.
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Items

Strongly
Agree

Mildly
Agree

Undecided

Mildly

Disagree

Strongly

Disagree

30. | may not make great
discoveries, but working in

science would be fun.

31. A major purpose of science is

to help people live better.

32. Scientists should not criticize

each other’s work.

33. The senses are one of the
most important tools a scientist

has.

34. Scientists believe that nothing

is known to be true for sure.

35. Scientific laws have been
proven beyond all possible

doubt.

36. | would like to be a scientist.

37. Scientists do not have enough

time for their families or for fun.

38. Scientific work is useful only

to scientists.

39. Scientists have to study too

much.

40. Working in a science

laboratory would be fun.




Science Attitude Scale for Middle School Students

Instruction
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There are some statements about attitude towards science on the next three pages.

You may agree with some of the statements and you may disagree with other. That is exactly

what you are asked to do.

After you have carefully read a statement, decide whether or not you agree with it. If

you agree, decide whether you agree mildly or strongly. If you disagree, decide whether you

disagree mildly or strongly. You may decide that you are uncertain or cannot decide. Then,

mark on the table.

Items

Strongly
Agree

Agree

Undecided

Disagree

Strongly

Disagree

1. Getting science books from

the library is a drag.

2. | hate to keep records of
science experiments in a

notebook

3. Science films bore me to

death

4. | wish science class lasted

all day.

5. | dislike watching science

specials on television

6. | hate science class

7. Learning science facts is a

drag.

8. Working with science
equipment makes me feel

important
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Items

Strongly
Agree

Agree

Undecided

Disagree

Strongly

Disagree

9. |'would like to join a
science club that meets after

school.

10. Looking trough a
microscope is not my idea of

fun.

11. Knowing science facts

makes me feel good.

12. I don’t mind doing an
experiment several times to

check the answer.

13. | feel like day dreaming

during science class.

14. Sharing science facts that

| know makes me feel great.

15. | hate to study science

out of doors.

16. It's neat to talk to my

parents about science.

17. | like to make science

drawings.

18. | wouldn’t think of
discussing science with

friends.

19. | enjoy using mathematics

in science experiments.

20. | cannot wait until science

class
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Items

Strongly
Agree

Agree

Undecided

Disagree

Strongly

Disagree

21. | wish we didn’t have

science class so often

22. Doing science projects at

home is dumb.

23. Science is one of my

favorite classes.
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The Children’s Attitudes toward the Environment Scale

Instruction

There are some statements about attitude towards the environment on the next five
pages. You may agree with some of the statements and you may disagree with other. That is
exactly what you are asked to do.

After you have carefully read a statement, check the larger box O] if you think you
are a lot like the children described in the statement. Check the smaller box L1, if you belie

that you are only a little like the children described in the statement

1. Some kids like to leave water running

when they brush their teeth. O O

but other kids always turn the water off

while brushing their teeth O O

2. Some kids use both sides of the paper

when they draw or write. | O

but other kids use only one side of

the paper when they draw or write. O O

3. Some kids think we should throw away things ] O

when we're done with them.

but other kids think we should recycle things. O O

4. Some kids think dams on rivers are bad |:| O

because they hurt plants and animals.



but other kids think dams on rivers are good

because they prevent floods.

. Some kids like to bring home plants or bugs

they find outside.

but other kids like to look at plants or bugs outside

but they never bring them home.

. Some kids don't like to make bird feeders or bird houses.

but other kids like to make bird feeders or bird houses.

. Some kids think outdoor lights should be turned off at night

because they use electricity.

but other kids think outdoor lights should be left on at night

because they keep us safer.

. Some kids think people are more important than animals.

but other kids think people and animals are equally important.

. Some kids are concerned about the rain forest.

but other kids aren't concerned about the rain forest.

10. Some kids think we should build more landfills

to hold our garbage.
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but other kids think we should find other ways

to deal with our garbage.

11. Some kids like visiting national parks.

but Other kids don't  like to go to national parks

12. Some kids don't worry about animals becoming extinct.

but Other kids worry about animals becoming extinct.

13. Some kids throw things away when they are done with them.

but Other kids reuse things or give them to other people to use.

14. Some kids think we should use chemicals and fertilizers

in our gardens.

but Other kids think we shouldn't use chemicals

and fertilizers in.

15. Some kids pick up trash and throw it our gardens.

but Other kids don't like to pick up smelly trash.

16. Some kids don't sort trash.

but Other kids sort their trash and recycle it.

152



17. Some kids like to live where there are lots of plants and animals. O

but Other kids like to live where there are lots of people ]

18. Some kids touch or catch wild animals. |:|

but Other kids never touch or catch animals they find outside O

19. Some kids don't like carpool because they don't like being O

crowded in the car.

but Other kids like to carpool even if it is a little crowded. ]
20. Some kids are excited about solar energy. |

but Other kids don't care about solar energy O
21. Some kids believe people should be able to live wherever O

they want.

but Other kids believe that people should be careful not to |

destroy animals' homes.

22. Some kids worry about air pollution. O
but Other kids don't worry about air pollution. O
23. Some kids think we should be able to hunt all wild animals. |

but Other kids think that animals need protection |
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24. Some kids turn off the lights when they leave. ] O
but Other kids leave the lights on. | O
25. Some kids get their parents to drive them places | O

they want to go.

but Other kids ride their bikes or walk when they can. ] O
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A Constructivist Learning Environment Survey

Direction for Students

1. This questionnaire asks you to describe this classroom that you are in right now.
You will be asked how often each practice takes place.

2. There are no ‘right’ or ‘wrong’ answers. Your opinion is what is wanted. Think
about how well each statement describes what this class is like for you.

3. Do not write your name. Your answers are confidential and anonymous.

4. On the next few pages you will find 30 sentences. For each sentence, circle one
number corresponding to your answer.

Draw a circle around

—_

if the practice takes place Almost Never

2. if the practice takes place Seldom

3. if the practice takes place Sometimes

4. if the practice takes place Often

5. if the practice takes place Almost Always

Be sure to give an answer for all questions. If you change your mind about an answer,

just cross it out and circle another.

Sometime Statements in this questionnaire are fairly similar to other statements. Don't’
worry about this. Simply give your opinion about all statements.
5. Please provide details in the box below:

a. School: b. Teacher's Name:

c. Subject: d. Grade Level:

e. Your Sex (please circle): Male or Female

6. Now turn the page and please give an answer for every question
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Items Almost | Seldom | Sometime | Often | Almost
never always

Learning about the world
In this class.....

1. Ilearn about the world 1 2 3 4 5
outside of school.

2. My new learning starts with 1 2 3 4 5
problems about the world out side
of school.

3. |learn how science can be 1 2 3 4 5
part of my out of school life

4. | get better understanding 1 2 3 4 5
of the world outside of school.

5. Illearn interesting things 1 2 3 4 5
about the world outside of school.

6. What | learn has nothing to 1 2 3 4 5
do with my out of school life.
Learning about science
In this class.....

7. |learn that science cannot 1 2 3 4 5
provide perfect answers to
problems.

8. Ilearn that science has 1 2 3 4 5
changed over time.

9. |Ilearn that science is 1 2 3 4 5
influenced by people’s values and
opinions.
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ltems Almost | Seldom | Sometime | Often | Almost
never Always

10. | learn about the different 1 2 3 4 5
sciences used by people in other
cultures.

11. I learn that modern science 1 2 3 4 5
is different from the science of long
ago.

12. | learn that science is about 1 2 3 4 5
creating theories.
Learning to speak out
In this class.....

13. Itis OK for me to ask the 1 2 3 4 5
teacher “ Why do | have to learn
this?’

14. It is OK for me to question 1 2 3 4 5
the way | am being taught.

15. Itis OK for me to complain 1 2 3 4 5
about teaching activities that are
confusing.

16. It is OK for me to complain 1 2 3 4 5
about anything that prevents me
from learning.

17. It is OK for me to express 1 2 3 4 5
my opinion.

18. It is OK for me to speak up 1 2 3 4 5
for my right.
Learning to learn
In this class.....

19. | help the teacher to plan 1 2 3 4 5
what | am going to learn.
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ltems Almost | Seldom | Sometime | Often | Almost
never Always

20. | help the teacher to decide 1 2 3 4 5
how well | am learning.

21. | help the teacher to decide
which activities are best for me. 1 2 3 4 5

22. | help the teacher to decide
how much time | spend on learning 1 2 3 4 5
activities.

23. | help the teacher to decide 1 2 3 4 5
which activities | do.

24. | help the teacher to assess 1 2 3 4 5
my learning.
Learning to communicate
In this class.....

25. | get the chance to talk to 1 2 3 4 5
other students.

26. | talk with other students 1 2 3 4 5
about how to solve problems.

27. | explain my understandings 1 2 3 4 5
to other students.

28. | ask other students to 1 2 3 4 5
explain their thoughts.

29. Other students ask me to 1 2 3 4 5
explain my ideas.

30. Other students explain their 1 2 3 4 5
ideas to me.
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APENDIX 3

A Constructivist Thematic Science Program at Chiangmai zoo
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(A Constructivist Thematic Science Program at Chiangmai Zoo)
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Appendix 4

Sample of unit of learning
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Appendix 5

Picture of learning activities
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Bernoulli force

Situation

Bridge Questions

Reflection
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Food Web

Situation Grouping

Evaluation Reflection
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Velocity

Situation Grouping

Evaluation Reflection

-
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Biodiversity

Situation Grouping

Evaluation Reflection
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Water conservation

Situation Grouping

Evaluation Reflection
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Soil horizontal

Situation Grouping

Bridge Questions

Evaluation Reflection
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Appendix 6

Sample of students’ works
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Portfolio
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