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<ABSTRACT>

Although science knowledge is variable and theoretically dependent, middle school students have a view that
the concept of scientific knowledge is not clear and even scientific knowledge is absolute. As we hypothesize to
explain the natural phenomena accurately and logically verify the hypothesis, science has a clear and rational
system. In science education, a program is needed to verify scientific knowledge by evaluating hypotheses. Giere
developed a program to evaluate these theoretical hypotheses. The purpose of this study is to understand the
characteristics of science knowledge through the history of science related to the contents of science curriculum
of middle school students. It is also possible to recognize that scientific knowledge is formed through rational

verification methods by evaluating hypotheses.

This study applied the history of research on heart and blood to Giere's hypothesis evaluation program and
confirmed that this analysis is useful for presenting and evaluating correct hypotheses. Therefore, we propose to
introduce these hypothesis evaluation programs into science education so that students can present hypotheses in
an appropriate way and make inferences from the scientific process.
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Materials and Methods
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<Table 1> Related references of blood system
research history

Author(Year) Title

Yoon, T. W. William Harvey's anatomical studies

(2012). and natural philosophy

Goldberg, B.  William Harvey, soul searcher:

I. (2012). Teleology and philosophical anatomy

Gillispie, &

Coulston. C.  The Edge of Objectivity

(1983).

Chung, E. Anatomical harmony of Art : Andereas

(2012). Vesalius' De humani corporis fabrica

Pearce, ]. M. Malpighi and the discovery of

(2007). capillaries

Hwang, S. L o . . o
Historical figures in medicine

(2004)

(Szo()réé)?. v Harvey's story of bood circulation
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[Figure 1] Theoretical Hypothesis Evaluation

Program (Giere, 2006)
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Results and Discussions

Hypotheses Evaluation on the Ancient
Blood System
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[Figure 2] Hypothesis evaluation on the ancient

blood system
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<Table 2> Hypothesis evaluation on the ancient

blood system

Step 1 Ise, heart and blood vessel
Real World pulse, heart and blood vessels
Step 2 The heart is important to the vascular
Model system.
- The function of the heart is like a
Step 3
.. pump.
Predict . .
reqiction The arteries carry air.
- From the Hippocrates era, detailed
observations of the patient revealed
that the heart was muscle tissue.
Step 4 - Herophilos observed that the arteries

Data and veins were different in structure
and the arteries were thicker.
- Erasistratos observed that the left
heart was connected to the lungs

Step 5 Is the data agree with the prediction?
Negative Yes. Therefore, the hypothesis can be
Evidence evaluated as true.

Is there any possibility that the

Step 6 prediction is agree with the data even

_p . though the model does not fit the real

Positive . ..

] world? Yes. Because There is a limit
Evidence

to the observation that the material is
due to dissection of the carcass.
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Hypotheses Evaluation on the Roman
Period Blood System
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[Figure 3] Hypothesis evaluation on the Roman

period blood system
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<Table 3> Hypothesis evaluation on the Roman

period blood system

Step 1 art and blood syst
n m
Real World o Anc DOOC SYSE
Step 2
The ebb and flow theory
Model
The function of the heart is
breathing..
Step 3 - Blood entering the right ventricle

Prediction moves through the septum between

the ventricles to the left ventricle and
disappears.
- Arteries contain only blood.

Step 4 The sep.tum between the ventricles

Dat is very thick.

ata - There is no passage in the septum

between the ventricles.

Step 5 [s the data agree with the prediction?

Negative No. The data provide negative

B i evidence that the model does not

vidence match the real world.
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Hypotheses Evaluation on Servetus's
Medieval Blood System
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[Figure 4] Hypothesis evaluation on the

pulmonary circulation
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<Table 4> Hypothesis evaluation on Servetus's

medieval blood system

Step 1
Real World heart and blood system
Step 2 . .
the pulmonary circulation
Model
Step 3 - Blood passes through the lungs to
Prediction get oxygen.
- The size of the pulmonary artery is
too large.
- Blood goes from the right ventricle
Step 4 to the lungs and back to the left

Data ventricle.
- There is a valve in pulmonary vein.
- Oxygen-rich blood flows through the
pulmonary veins.

Step 5 Is the data agree with the prediction?
Negative Yes. Therefore, the hypothesis can be
Evidence evaluated as true.

Is there any possibility that the

Step 6 prediction is agree with the data even
Positive though the model does not fit the real

. world? There is no other plausible
Evidence

models that can produce the same

predictions.
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o498 Gierie(2006)9] 714 7t mraxlor HA
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Harvey's blood circulation system 2
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<Table 5> Hypothesis evaluation on William

Harvey's blood circulation system

Step 1
ep heart and movement of blood
Real World
Step 2 . .
the blood circulation
Model
- Blood enters the heart from the
Step 3 . . .
main vein and into the aorta and
Prediction .
circulates constantly.
- Comparative anatomy Observation
Step 4 - Quantitative approach
Data - Experimental design
- Discover the presence of capillaries
Step 5 Is the data agree with the prediction?
Negative Yes. Therefore, the hypothesis can be
Evidence evaluated as true.
Is there any possibility that the
Step 6 prediction is agree with the data even
.p . though the model does not fit the real
Positive i .
. world? There is no other plausible
Evidence

models that can produce the same
predictions.

Conclusions and implication
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