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= | YoonheeLee(2011) hair shaft damage from heat and drying time
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Abstract

Effect of Scientific Paper-Based Teaching to
Scientific Inquiry of The Science of Students
. Experiment of Damage of hair according

to the temperature

Kang, sun young
Department of Science Education
The Graduate School

Seoul National University

In this paper, students performed an inquiry experiment which was
based on scientific research papers. And their word and attitude were
observed so that we can know the effect of scientific paper to the
students.

Although inquiry experiment has been emphasized in the science
education, most of inquiry activities consist of manuals which already
describe problems and method minutely and these lead students to
the ’'predictable’ result. Scientists spend a lot of time to think of a
subject for inquiry and set a resonable hypothesis. On the other hand,
it is rare for students to create a hypothesis by themselves and it is
hard to experience the inquiry experiments which real scientists
experiment. Students can learn easily how real scientists think and
experiment through scientific research papers, because these are
composed of scientist’s thoght, process and method of research in a

way of completed form. Scientific research papers not only provide
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background information which can make people understand research,
but also help them to accustom language and society of science.
Paying attention to advantages of scientific research paper, students
searched and read scientific papers in this program so that they could
experience Iindirectly inquiry experiment which real scientists do.
Furthermore, students set the hypothesis by themselves for their
experiments and they performed inquiry experiment and organized
result in the paper form.

These program had been lasted from orientation in April to January
for 10 months, 31 times. And variety subjects of scientific research
paper had been provided but all of them were related to hair. Before
students participated in this program, they wrote down what they
wanted to experiment for inquiry and designed how to they perform.
After they studied scientific papers, they set hypotheses and
experimental methods in the same way. these were used for analysis
information of the effect of the scientific papers. Also, discussion of
students during the inquiry experiment was recorded and analysis. As
a result, there are some effect of scientific papers to students as
follow.

First, the effect of scientific paper to each stage of inquiry
experiment. The experimental hypotheses students set before they
participated in this program were unclear, little worth to start to
experiment and lack of a scientific basis. Moreover, in accordance
with advanced research which showed the hardness of set hypotheses
for students, students had some difficulties to suggest variety
subjects even after they studied scientific papers. However, after they
read scientific papers, they expressed hypotheses with precise and
technical words, and they tried to suggest their hypotheses with

control variables and independent variables. And also these variables
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were not wrote down simply but they were related to each other
having directionality.

When students said their hypotheses, they always considered which
scientific bases support their hypotheses. And they did their best to
search resonable and reliable resources.

Students showed changed attitude when they rewritten experimental
design. First of all, they had wrote concretely and expressed their
though fully. For example, they used specific numbers and
equipments. And they described how they wanted to operate these
equipments. Second, specific variables were presented so that they
knew what they wanted to check when they experimented. Finally,
they considered reproducibility and checked a methodological problem.
When students did their experiment, they concerned about
independent variables and tried to keep control variables under their
control. So they could see the results which were not exactly what
they expected, but closely similar ones. Furthermore, they tried to
increase reliability of the result of experiment and to make
generalizations. They could think of these matters because they
learned that each hair has unique character from papers. To reach
reliability and generalization highly, they experimented various regions
of hairs.

While students organized their thought and expressed the results of
experiments, they rechecked scientific papers to know how scientists
presented theirs. After that, they applied the form of the image and
graph but they didn’t follow uncritically. They developed forms so
that they could emphasize important parts of their results.

Second, the effect of scientific paper to cognizance of scientific
knowledge. Students learned naturally that basing on scientific papers

and using the knowledge from the papers are important. Also, they
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could get knowledges which are various and reliable from the papers.
And they started to think of advanced researches and consider about
relationship between each papers. So they realized that papers do not
exist by them selves, but they influence each other. Moreover, they
said that scientific knowledge is not an eternal truth but they can be
changed or improved or discarded. And they checked flow of
researches and tried to adopt recent result of papers.

Third, the effect of scientific paper to cognizance of scientists and
society of science. At first time, students said they felt strange and
difficult about scientific papers. These were due to the lack of
experience of read papers and difficulty of English which is the way
of expression. However, while keeping up their study, they got
accustomed to read scientific papers. It meaned they were familiar
with society of science. Also, when they ran into some unexpected
problems, they referred to the results of advanced researches and
compared theirs and paper’s. After that they designed again their
experiments with consulting papers.

As mentioned above, students could learn every part of inquiry
process of scientists and get basis knowledge at the same time from
scientific research papers. And they could experience indirectly how
scientists think and how society of science is driven. Also they
emulated scientist’s behavior and tried to experiment like real
scientists. Through series of observation, teaching based on scientific
research paper can influence attitude when student experiment and

student’s cognizance of scientists and society of science.

keywords : scientific research paper, scientific inquiry,
inquiry experiment of hair
Student Number : 2010-21514
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