Kasetsart J. (Soc. Sei) 26 : 133 - 145 (2005) Anwasenaad (Famn TR 26 ¢ 133 - 145 (25483

AN as5INTIRve DI NSMans YN
g’J o =5 = ci
FUNFINANBILN 5
Grade 11 Students Understandings About the Nature of
Science

ooy 1 a
#3un fooga! wgwa ganma® woz a3l DImNa’

Sirinapa Kijkuakul, Naruemon Yutakom and Arunee Engkagul

ABSTRACT

The purpose of this qualitative research was to examine twelve selected Grade 11 students’
understanding of the nature of science using semi-structured interviews. The students included six boys and
six girls. The nature of science ideas investigated included the concepts that science was subject to change,
science demanded evidence and science was a complex social activity. Findings indicated that participants
understood that scientific knowledge had undergone several changes through time because scientists had
developed different ideas and methods to produce new knowledge and theories. Scientists carried out
expetiments to search for scientific evidences. However, the students, in particular low biology achievement
students, rarely realized the importance of the cooperation between scientists and people in society in the
development of science.
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Table 1 Background of the swdents selected as participants in the study.

Scheol Students Gender Age Religion Achievement in Biology
A 501 Male 17 Buddhist Moderate
A S02 Male 16 Buddhist Low
A S03 Female 16 Buddhist High
A S04 Female 16 Buddhist Moderate
B 505 Male 18 Buddhist High
B 506 Male 16 Buddhist High
B 507 Female i6 Islamist High
B S08 Female 16 Buddhist High
C 509 Male 16 Buddhist Moderate
C 510 Male 16 Buddhist Low
C S11 Female 17 Buddhist Muoderate
C §12 Female i6 Buddhist Moderate
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Table 2

Questions used for semi-structured interview,

The nature of science ideas

Key questions

1. Scientific ideas are subject to change.
2. Science demands evidence.
3. Science is a complex social activity.

Why bad the scientific ideas been changed?
Why did the scientists need to do the experiments?
How had the scientific knowledge been developed?
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Table 3
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Student conceptions about the nature of science.

Student
code

Student conceptions of the nature of science

Why had the scientific
tdeas been changed?

Why did the scientists
need to do the experiments?

How had the scientific
knowledge come about?

Siwa
(S0

Preecha
(502)

Pranee
{503)

Sripen
(304)

Pornchai

(503

Chaow

(806)

Umpomn
(507)

Yina
(808

“...with different methods
they could produce new
theories...”

“...they used different
processes...so they
concluded differently.”

“Scientific knowledge
didn’t change because

they had been proved
conclusively.”

“maybe their concepts

had changed...they wanted
to find out more knowledge,
new knowledge.”

“...knowledge accurnulated
from research and
experience of teaching
science urged them to try
new experiments using
new methods which

might produce new
findings, new knowledge.”
“In the past, scientists
might have poor quality
equipment and might
indicate the results without
experiments...”

“_because of the
accumulated experiences
and inquisitive nature of
human beings together
with scientific habits.”
“...they adapted old
concepts for present
utilization.”

“..to construct a new theory
...to provide supporting

how things came about...”
..o prove how it
happened. The expectation
was to find answers to

the questions."

“...they wanted to observe
and then described what
they didn’t understand...”

“ o prove their ideas,
their hypotheses...”

“..to uncover the hidden
truth unknown by others
to provide support...”

4 R
...to obtain a more
. ”
concrete conclusion.

111 -
..to answer their
questions through
. kE]
experiments.

“ .to find out about
something that could
be compared by others,
If these agreed with
their ideas, a new
theory could be
constructed...”

“...they used the knowledge
...techniques...and practice to
get the principle...”

“They catried cut experiments
to find out what they wanted
to know...after which they
would use to construct a
theory...”

“First was observation, second
Was proposing a theory.”

“...they gathered the
information from the works
of other scientists and tried to
sel new experiments to verify
the results.”

“...they used different types of
experiments and different
techniques...”

“...they observed, questioned,
experimented and searched
for new knowledge to discuss
ideas of the others...”

“...they thought, observed,
experimented and were aware
of their questioning

“...they questioned and then
tested... The results needed
critique by others .
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“ .to find the answers to
the questions linking in
their mind.”

“If they didn't do the
experiment, they wouldn’t
be able to produce new
knowledge, new theories...,
so they did either to
discover new theories or
to become famous,”

*...to obtain more precise
and deeper knowledge

141

“They might cooperate with
others. The information was
then noted for us...”

“..from the experimental results
obtained, they tested the
existing theories, verifying
and modifying systematically
until they were certain that
the theories were correct.”

“_from the experiments and
research findings, they

for application in everyday

Somsuk “The nature kept changing,
(809) s0 scientists discovered
new knowledge... Any
knowledge that could
explain the present nature
wouldn’t be changed.“
Jamras “New ideas had been
(S10) developed, [because] the
scientists wanted to
remove old theories or
to modify them to
confirm their ideas.
Vari “...because the scientists
(S11) had curiosity...”
life.”
Puchree “..newer and better
(812) theories caused rejection

of older ones. The
scientists always
wanted to construct

[13
Because they wanted to
find out more..., to answer

collected the information
available and set up laws and
theories ...
“...experimentation had brought
about the discovery of new

the questions they encountered, more precise theories but
to search for new knowledge
and to prove their ideas

research cooperation among
scientists might not be

new theories... relevant.”
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