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connects the literature with science education, 
attempting to determine which is a more useful 
doctrine, realism or antirealism, for the purpose 
of science education. 

This paper is structured as follows. Firstly, 
I make explicit what realism and antirealism 
assert, using the kinetic theory of heat as an 
example. Secondly, I introduce eminent anti-
realist scientists and philosophers of science. 
Thirdly, I present the four most salient argu-
ments for accepting antirealism and rejecting 
realism, drawing on the philosophy of science 

  DOI  http://dx.doi.org/10.3846/cpc.2016.241

SCIENTIFIC REALISM VERSUS ANTIREALISM  
IN SCIENCE EDUCATION

Seungbae PARK

Division of General Studies, Ulsan National Institute of Science and Technology,  
UNIST-gil 50, Ulsan 689-798, South Korea 

E-mail: nature@unist.ac.kr

Received 1 December 2015; accepted 29 January 2016

Scientific realists believe both what a scientific theory says about observables and unobservables. In contrast, 
scientific antirealists believe what a scientific theory says about observables, but not about unobservables. 
I argue that scientific realism is a more useful doctrine than scientific antirealism in science classrooms. If 
science teachers are antirealists, they are caught in Moore’s paradox when they help their students grasp the 
content of a scientific theory, and when they explain a phenomenon in terms of a scientific theory. Teachers 
ask questions to their students to check whether they have grasped the content of a scientific theory. If the 
students are antirealists, they are also caught in Moore’s paradox when they respond positively to their teach-
ers’ questions, and when they explain a phenomenon in terms of a scientific theory. Finally, neither teachers 
nor students can understand phenomena in terms of scientific theories, if they are antirealists. 

Keywords: Moore’s paradox, scientific antirealism, science education, scientific realism. 

Introduction

One of the debates in philosophy of science 
surrounds the question of whether we should 
believe that successful scientific theories, such 
as the special theory of relativity, evolutionary 
theory, and the kinetic theory of heat, are true. 
Scientific realists (“realists” hereafter) and anti-
realists take opposing positions concerning the 
epistemic status of successful scientific theories. 
The debate between them remains active in the 
philosophy of science literature. This paper 
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literature. Fourthly, I display pedagogical di-
sadvantages of antirealism over realism. In the 
end it will become clear that realism is a more 
useful doctrine than antirealism for the purpose 
of science education, and hence science teachers 
and students should be realists. 

Realism versus antirealism

Following Hilary Putnam (1975) and Stathis 
Psillos (1999), I define realism as the view that 
successful theories, such as evolutionary theory, 
the special theory of relativity, and the kinetic 
theory of heat, are (approximately) true. (I drop 
the qualifier “approximately” henceforward.) 
To say that a theory is successful means that it 
“has led to confirmed predictions and has been 
of broad explanatory scope” (Laudan 1981: 23). 
Thus, realists do not believe that any scientific 
theories are true. They rather believe that only 
theories which have high explanatory and pre-
dictive powers are true. To believe that a theory 
is true is to believe both what it says about ob-
servables and unobservables. Unobservables, 
which are also called theoretical entities, are 
such entities as electrons, molecules, neutrinos, 
and genes. We cannot observe theoretical enti-
ties with our naked eyes, but theories postulate 
their existence in order to explain and predict 
phenomena. In contrast, observables are such 
entities as trees, computers, and stones. We can 
observe them with our naked eyes. 

Antirealism is defined in this paper as the 
position that what successful theories say about 
observables is believable, but what they say 
about unobservables is not. Thus, antirealists do 
not believe that successful theories are true. Nor 
do they believe that unobservables postulated 
by a theory are real. They do not believe, for 
example, that electrons, molecules, neutrinos, 
and genes are real. They, however, believe that 
trees, computers, and stones are real. In that 
sense, they are less skeptical about the world 
than Cartesian skeptics. Cartesian skeptics do 
not even believe that observables are real on 

the grounds that it might be evil demon, not the 
physical universe that causes perceptions, expe-
riences, and sensations in our mind. Antirealists 
reject Cartesian skepticism, contending that 
macroscopic objects exist.

The kinetic theory of heat claims that mole-
cules are in constant motion, obeying Newton’s 
laws of motion, that the mass of an object is the 
sum of the mass of the constituent molecules, 
and that the temperature is the mean kinetic 
energy of the molecules. Molecules are unob-
servables in that they cannot be observed with 
our naked eyes, but the kinetic theory of heat 
postulates their existence to explain various heat 
phenomena. For example, a fireplace is hot, and 
ice is cold. According to the kinetic theory of 
heat, the fireplace is hot because its constituent 
molecules move fast. The ice is cold because its 
constituent molecules move slowly. When a hot 
object and a cold object touch each other, they 
assume the average temperature because the 
fast-moving molecules collide with the slow-
moving molecules. The result of the collision 
is that the speed of the fast-moving molecules 
decreases, and the speed of the slow-moving 
molecules increases.

Realists and antirealists take different episte-
mic attitudes toward the kinetic theory of heat. 
Realists believe, for example, that molecules 
are in constant motion, obeying Newton’s laws 
of motion, and that the heat phenomena are 
real. In contrast, antirealists do not believe that 
molecules are in constant motion, although they 
believe that the heat phenomena are real. Thus, 
the scope of antirealist beliefs is restricted to 
observables whereas that of the realist beliefs 
encompasses both observables and unobser-
vables. In the following section, I introduce 
several celebrated antirealists in the history and 
philosophy of science.

Antirealists

When Nicolaus Copernicus (1473–1543) put 
forward the heliocentric system, many thinkers 
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resisted his hypothesis that the earth moves 
around the sun. They admitted, however, that 
the Copernican theory accurately predicted 
the positions of planets. So Andreas Osiander 
(1498–1552), one of those thinkers, treated 
“the circle representing the earth’s orbit as a 
mathematical fiction, useful for computations 
alone” (Kuhn 1957: 187). As far as Osiander was 
concerned, the heliocentric system was merely a 
useful instrument for computing the positions 
of planets, and the earth is at rest at the center 
of the universe. The traditional name for his 
position is instrumentalism. Instrumentalism 
is the view that a theory is an instrument for 
making predictions, and it does not purport to 
represent unobservables. Thus, an instrumen-
talist does not believe what a theory says about 
unobservables, although he believes what it says 
about observables.

Pierre Duhem (1861–1916), a French phy-
sicist, mathematician, historian, and philosop-
her of science, claimed that a physical theory 
is an instrument for organizing our thoughts 
about observables. Specifically, he said that a 
physical theory “is a system of mathematical 
propositions, deduced from a small number of 
principles, which aim to represent as simply, 
as completely, and as exactly as possible a set 
of experimental laws” (Duhem 1954: 19). Note 
that on Duhem’s account, a physical theory 
aims to represent experimental laws. Given 
that an experimental law is couched in obser-
vational terms, Duhem’s contention implies that 
a physical theory does not purport to depict 
unobservables.

In the similar vein, Niels Bohr (1885–1962), 
one of the founders of quantum mechanics, clai-
med that “[t]he task of science is both to extend 
the range of our experience and reduce it to or-
der” (Bohr 1934: 1). On Bohr’s account, it is not 
the task of science to describe unobservables. 
Its task is rather to expand data and organize 
them into a coherent and compact system. Note 
that he defines his position in terms of the task 
of science, not in terms of his commitment to 
what a theory says. We can see, however, that 

his position does not allow for beliefs about 
unobservables. He refused to accept the theo-
retical claims of science, and was determined to 
accept only the observational claims of science.

Percy Williams Bridgman (1882–1961), 
a Nobel laureate physicist, developed a posi-
tion called operationism or operationalism. 
According to operationalism, “we mean by any 
concept nothing more than a set of operations” 
(Bridgman 1927: 5). This proposal can be il-
lustrated by Edwin Hung’s following example: 

x has an excess of hydrogen ions =df  
If a litmus paper is placed in x, then x will 

turn red (Hung 1997: 227).

Note that the definiendum contains the 
theoretical term “hydrogen irons” referring to 
unobservables, whereas the definiens contains 
only observational terms. Thus, on Bridgman’s 
proposal, a theoretical sentence can be transla-
ted into an observational sentence, and hence 
a theory can be purged of theoretical terms. A 
theory free of theoretical terms makes claims 
only about observables. Believing such a theo-
ry does not go beyond observables. Thus, the 
scope of an operationalist’s beliefs is restricted 
to observables. 

Kyle Stanford (b. 1970), a recent leading an-
tirealist philosopher of science, claims that “we 
might use our theories for prediction, interven-
tion, and other pragmatic purposes without be-
lieving the theoretical descriptions they offer of 
the natural world” (Stanford 2006: 197). Thus, 
we are justified in believing, for example, that 
a cold object and a hot object will assume the 
average temperature if they are in contact with 
each other. But we are not justified in believing 
that the fast-moving molecules collide with the 
slow-moving molecules.

The positions of the preceding scientists and 
philosophers of science are slightly different 
from each other. For example, Osiander would 
say that a theory is neither true nor false, but 
that it is a useful or a useless, depending on 
whether it accurately predicts observable events 
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or not. In contrast, Bridgman would say that a 
theory, a collection of observational claims, is 
true or false, depending on whether it corres-
ponds to observables or not. Such subtle diffe-
rences among the aforementioned antirealist 
thinkers, however, do not matter for the purpo-
se of this paper. What is important in this paper 
is that none of them believes that successful 
theories are true, and hence all of them deserve 
the appellation “antirealists”. More importantly, 
they are all subject to the criticism I raise in this 
paper. Before unfolding the criticism, however, 
I motivate antirealism in the following section.

Motivation for antirealism

Antirealism is not an irrational doctrine. As we 
have seen in the previous section, renowned 
scientists and philosophers of science endorse 
it. They embrace it for various reasons. I cannot 
go over all those reasons in this paper due to 
lack of space. In this section, I introduce only 
the four most salient arguments for antirealism.

First, what a theory says about unob-
servables is so repugnant in the light of our 
preexisting metaphysical beliefs that we reject 
it. Osiander, for example, was a Lutheran priest 
firmly believing that the earth is at rest at the 
center of the universe. Because of this preexis-
ting metaphysical belief, he could not accept 
the Copernican hypothesis that the sun is at 
the center of the universe, and that the earth 
moves around the sun. For another example, 
what quantum mechanics claims about uno-
bservables is so bizarre that Bohr refused to 
believe it. It claims that a microscopic object 
has incompatible properties simultaneously 
and indeterminately, but it comes to have one 
of them definitely when we measure them. 
For example, an electron has the property of 
spin-up with 50% probability and the proper-
ty of spin-down with 50% probability at the 
same time. When we measure the properties, 
however, the electron assumes one of those 
properties with 100% probability. We cannot 

even visualize the microscopic states of affairs 
described by quantum mechanics. It just sounds 
counterintuitive that an object has incompatible 
properties indeterminately when we do not 
observe it, but it comes to have one of them 
definitely when we observe it. So it is tempting 
to reject what quantum mechanics says about 
unobservables. 

Second, realists believe that a theory is con-
firmed and disconfirmed when its prediction 
turns out to be true and false, respectively, i.e., 
a positive experimental outcome and a negative 
experimental outcome increases and decreases, 
respectively, the probability of a theory. Duhem 
(1954) and Willard Van Orman Quine (1999) 
retort, however, that it is not a single theory but 
a group of theories that meets the tribunal of 
experience. A theory under a test needs to be 
conjoined with auxiliary assumptions in order 
to issue observational consequences which can 
be compared with observables. When an ob-
servational consequence does not agree with an 
observable event, it is not necessarily the theory 
under the test that should be thrown out. The 
consistency of the system of the beliefs can be 
maintained, if a revision is made elsewhere in 
the system. Logic does not tell us which revision 
we ought to pursue. So we cannot say that the 
probability of a theory increases and decreases, 
respectively, when it passes and fails an empi-
rical test. Observational data cannot pinpoint 
which member of the group is true and which 
member of the group is false. 

The third argument relates to the problem 
of underdetermination which occurs when a 
theory competes with another theory. The rival 
theories make similar claims about observables 
but different claims about unobservables. Henri 
Poincaré (1952: 65–66) provides a useful exam-
ple. A geometrical theory claims that the world 
is a finite sphere, that the space is Euclidean, 
that light travels on circular paths, and that an 
object expands as it moves toward the center 
of the sphere and shrinks as it moves toward 
the circumference of the sphere. A rival theory 
claims that the world is infinite, that the space 
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is Lobachevskian, that light travels in straights 
lines, and that an object neither expands nor 
shrinks when it moves around. As far as the 
inhabitants of the world are concerned, the two 
competing geometrical theories are empirically 
equivalent. The observational data cannot 
determine which of them is true, i.e., the rival 
theories are underdetermined by observational 
data. In such circumstances, we might reject 
what the rival theories say about unobservables 
but accept what they say about observables.

The fourth argument, perhaps the strongest 
one, is the pessimistic induction according to 
which since past theories turned out to be false, 
present theories will also turn out to be false. 
Past theories are such theories as the phlogiston 
theory of combustion, the caloric theory of heat, 
and the ether theory of light. These theories were 
in fashion in the past. We no longer believe that 
they are true. Present theories are such theories 
as the oxygen theory of combustion, the kinetic 
theory of heat, and the special theory of relativity. 
These theories are in fashion in the present. If 
the pessimistic induction is correct, we ought 
to resist the realist belief that successful present 
theories are true. The pessimistic induction of 
one form or another is advocated by scientists 
and philosophers of science, such as Poincaré 
(1952: 160), Ernst Mach (1911: 17), Laudan 
(1977: 126), Putnam (1978: 25), Stanford (2006: 
20), and K. Brad Wray (2013).

Pedagogical disadvantages

a. Grasping

Teachers have many goals in science classrooms. 
Realists would say that one of teachers’ goals 
is to help students form beliefs about both ob-
servables and unobservables as depicted by a 
theory. In contrast, antirealists would say that 
it is teachers’ goal to help students form beliefs 
about observables, but not about unobservables. 
They would, however, agree that teachers have 
the goal to help students grasp the content of 

a theory. In this section I expose problems that 
arise when antirealist teachers attempt to help 
their students grasp the content of a theory, 
and when antirealist students attempt to answer 
their teachers’ questions that are asked to check 
whether students have comprehended the theory.

In order to help students comprehend a 
theory, teachers should explicate what it says 
about unobservables and what it says about how 
unobservables relate to observables. Teachers 
have to say, for example, the following sentences 
in order to teach the kinetic theory of heat to 
their students:

(M) A material object is made up of mole-
cules. The molecules are in constant motion, 
obeying 

Newton’s laws of mechanics. The faster the 
molecules are, the hotter the object is.

Note that (M) consists of claims about 
unobservables and how unobservables relate to 
observables. Teachers should utter the sentences 
like the ones in (M) so that students can unders-
tand what the kinetic theory of heat says about 
the world. It does not matter whether teachers’ 
goal is to help their students form beliefs about 
molecules and heat phenomena, or it is merely to 
help their students form beliefs about heat pheno-
mena. Without uttering sentences like the ones in 
(M), teachers cannot do the job of helping their 
students comprehend the kinetic theory of heat.

A problem is that antirealist teachers do 
not believe that the kinetic theory of heat is 
true. So they cannot say the sentences like the 
ones in (M). They cannot say, for example, that 
a material object is made up of molecules, the 
reason being that they do not believe that uno-
bservables, including molecules, are real. Their 
assertion of the sentence “A material object is 
made up of molecules” conflicts with their an-
tirealist commitment. In other words, there is 
a gap between what they should say as teachers 
and what they believe as antirealists.

Imagine that antirealist teachers say, “A 
material object is made up of molecules” in 
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order to help their students comprehend the 
kinetic theory of heat, and then add, “But I 
do not believe a material object is made up of 
molecules” in order to express their antirealist 
position. It is, however, odd to say, “A material 
object is made up of molecules, but I do not 
believe a material object is made up of mole-
cules”. To assert such a sentence involves what 
Ludwig Wittgenstein (1953: 190) calls Moore’s 
paradox. Moore’s paradox occurs when we 
assert a sentence of the form: p, but I do not 
believe that p. G. E. Moore (1944) first disco-
vered that it is absurd to say, “It is raining, but 
I don’t believe it is raining”. There are several 
attempts in philosophy language to explain why 
it is absurd to assert a Moorean sentence (Lee 
2001; Green, Williams 2007, 2011; Chan 2010; 
Williams 2013). It requires, however, going off 
at a tangent to explore these different accounts 
of Moore’s paradox. What is important for the 
purpose of this paper is the fact that antirealist 
teachers run into Moore’s paradox.

Unlike antirealist teachers, realist teachers do 
not encounter Moore’s paradox. Realist teachers 
believe that the kinetic theory of heat is true, so 
they are happy to assert the sentences like the ones 
in (M). They believe, for example, that a material 
object is made up of molecules. Accordingly, they 
are happy to say to their students, “A material 
object is made up of molecules”. Unlike antirealist 
teachers’ speech acts, realist teachers’ speech acts 
accord with what they believe. 

Let me turn now to students’ side. Suppose 
that students are exposed to their teachers’ 
sentences like the ones in (M). As a result, they 
know what the kinetic theory of heat says about 
the world. Now, teachers ask students some 
questions to see whether their explication was 
effective, i.e., whether students have grasped 
what the kinetic theory of heat says about the 
world. For example, teachers ask, “What is the 
connection between the behavior of the mole-
cules and the temperature of a material object?” 
What should students do? 

The answer to this question depends on 
whether students are realists or antirealists. 
Realist students can answer, “The faster the 

molecules move, the hotter the object is”. They 
do not have a problem giving such an answer 
because they believe that the kinetic theory of 
heat is true. Their speech acts agree with what 
they believe. In contrast, antirealist students 
cannot say the sentence “The faster the mole-
cules move, the hotter the object is” because 
they do not believe that theoretical entities, 
including molecules, are real. If they say the 
sentence despite their antirealist commitment, 
their speech acts deviate from what they believe. 
Imagine that antirealist students say, “The faster 
the molecules move, the hotter the object is”, in 
order to answer their teachers’ question, and 
then add, “But I do not believe the faster the 
molecules move, the hotter the object is” in 
order to express their antirealist commitment. 
It is, however, absurd to say so. Moore’s paradox 
has arisen. 

b. Explaining

Let me turn to a problem that arises when anti-
realist teachers and antirealist students attempt 
to explain phenomena in terms of theories. 
Antirealists do not believe that theories are true. 
I (Park 2014a) argued that Moore’s paradox 
arises when antirealists use theories to explain 
phenomena. Explaining phenomena in terms 
of theories requires the belief that the theories 
are true. Unless you believe that they are true, 
you cannot use them to explain phenomena. My 
previous contention on the doxastic require-
ment of scientific explanation has an interesting 
implication on science education. I explore the 
implication in this section. 

To learn a theory involves acquiring the 
ability to explain phenomena on its terms. If 
students cannot explain heat phenomena in 
terms of the kinetic theory of heat, we cannot 
say that they have understood what the kinetic 
theory of heat says about the world. In order to 
help students acquire such ability, teachers may 
have to explain a heat phenomenon in terms of 
the kinetic theory of heat, present a new heat 
phenomenon, and then ask students to explain 
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the new phenomenon in terms of the kinetic 
theory of heat. Antirealist teachers, however, 
cannot go through this process because they 
do not believe that the kinetic theory of heat 
is true. Consider that a hot object and a cold 
object assume the average temperature when 
they are in contact with each other. Antirealist 
teachers cannot explain this heat phenomenon 
in terms of the kinetic theory of heat because 
they do not believe that molecules are real. 
Specifically, they cannot say, “The hot object 
and the cold object assume the average tem-
perature because the fast-moving molecules 
collide with the slow-moving molecules”. 

Imagine that antirealist teachers say to their 
students, “The hot object and the cold object 
assume the average temperature because the 
fast-moving molecules collide with the slow-
moving molecules” in order to explain the heat 
phenomenon in terms of the kinetic theory of 
heat, and then add, “But I do not believe the hot 
object and the cold object assume the average 
temperature because the fast-moving molecules 
collide with the slow-moving molecules” in 
order to express their antirealist commitment. 
It is absurd to assert these two sentences con-
secutively. Antirealist teachers are caught in 
Moore’s paradox. The conjunction of the two 
sentences has the form: p, but I do not belief 
that p. Students would only be puzzled, wonde-
ring whether they should accept or reject their 
teachers’ explanation.

Unlike antirealist teachers, realist teachers 
do not have a problem explaining the heat 
phenomenon in terms of the kinetic theory of 
heat. They believe that the fast-moving mole-
cules collide with the slow-moving molecules. 
Consequently, they are happy to say to their 
students, “The hot object and the cold object 
assume the average temperature because the 
fast-moving molecules collide with the slow-
moving molecules”. Since their speech acts 
are in line with what they believe, they avoid 
Moore’s paradox.

Let me turn now to students’ side. Suppose 
that teachers present a new phenomenon and 
ask their students to apply the kinetic theory of 

heat to it. For example, teachers rub two pieces 
of cold metal at high speed. As a result, the two 
pieces become hot. They ask their students to 
use the kinetic theory of heat and explain why 
they became hot. As teachers, they want to 
check whether or not their students acquired 
the ability to apply the kinetic theory of heat 
to this new phenomenon. How would students 
respond to their teachers’ request?

Students would respond differently, depen-
ding on whether they are realists or antirealists. 
Realist students believe that the molecules 
increased their speed. So they are happy to 
say, “The two pieces of cold metal became hot 
because the molecules increased their speed”. 
In contrast, antirealist students cannot say so 
because they do not believe that unobservables, 
including molecules, are real. Moore’s paradox 
occurs, if they say, “The two pieces of cold metal 
became hot because the molecules increased 
their speed”, in order to comply with their 
teachers’ request, and then add, “But I do not 
believe the two pieces of cold metal became hot 
because the molecules increased their speed” in 
order to express their antirealist commitment. 
Their consecutive assertion of these two senten-
ces will only puzzle their teachers.

c. Understanding

Let me turn now to a problem that arises when 
antirealist students and antirealist teachers 
attempt to understand phenomena in terms of 
theories. Recall that antirealists do not believe 
that theories are true. I (Park 2014a) argued 
that we come to understand phenomena only 
when we form new beliefs about them, and that 
if we want to understand phenomena in terms 
of theories, we should believe that the theories 
are true. My previous contention on the doxas-
tic requirement of scientific understanding of 
phenomena has an interesting implication on 
science education. I explore the implication in 
this section.

Suppose that two pieces of cold metal are 
rubbed at high speed in a classroom. Before 
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coming to the classroom, students did not know 
why two pieces of cold metal become hot when 
rubbed at high speed. They are just exposed to 
their teachers’ explanation that the two pieces 
of cold metal became hot because the consti-
tuent molecules increased their speed. They 
now understand why the heat phenomenon 
occurred. The teachers’ explanation gave rise to 
their understanding of the phenomenon. Given 
that the explanation is nothing but the sentence 
“The two pieces of cold metal became hot be-
cause the molecules increased their speed”, we 
can say that students came to understand the 
phenomenon as a result of forming the new 
belief that the molecules increased their speed. 
Without this new belief, the understanding of 
the phenomenon would not have arisen in their 
minds, i.e., it would still be a mystery to them 
why the two pieces of cold metal became hot. 

Antirealist students do not believe that theo-
retical entities, including molecules, are real. So 
the new belief that the molecules increased their 
speed is not available to them. Accordingly, they 
still do not understand why the two pieces of 
cold metal became hot, despite their teachers’ 
explanation that the two pieces of cold metal 
became hot because the molecules increased 
their speed. The teachers failed to enlighten 
antirealist students on the phenomenon from 
a theoretical point of view. In general, teachers 
are bound to feel frustrated, if they aim to help 
antirealist students understand why a pheno-
menon occurs from a theoretical point of view.

We might grant for the sake of argument 
that antirealists can understand phenomena in 
terms of theories without believing that they are 
true. A problem is that Moore’s paradox arises 
when antirealists express their alleged unders-
tanding of phenomena. Consider the following 
dialogue between teachers and students: 

Teachers: The two pieces of cold metal be-
came hot because the molecules increase their 
speed. 

Students: I now understand why they be-
came hot, but I do not believe the molecules 
increased their speed.

Teachers would be perplexed by the stu-
dents’ remark. The students are indirectly 
caught in Moore’s paradox. When they say, 
“I now understand why they became hot”, 
they are indirectly saying that the molecules 
increased their speed. Thus, to say, “I now 
understand why they became hot, but I do not 
believe the molecules increased their speed” 
amounts to saying “The molecules increased 
their speed, but I do not believe the molecules 
increased their speed”.  

Unlike antirealist students, realist students 
do not have a problem understanding the heat 
phenomenon in terms of the kinetic theory 
of heat. They believe what a theory says about 
unobservables, so they accept their teachers’ 
explanation that the two pieces of cold metal 
became hot because the molecules increased 
their speed. They form the new belief that the 
molecules increased their speed. As a result, 
they now understand why two pieces of cold 
metal became hot. Their teachers succeeded in 
enlightening them on the phenomenon from a 
theoretical point of view.

Like antirealist students, antirealist teachers 
do not believe that the molecules increased their 
speed. So they do not understand why the two 
pieces of cold metal became hot. Despite the 
lack of the understanding of the phenomenon, 
however, they should, as teachers, explain the 
phenomenon to their students, i.e., they should 
say to their students, “The two pieces of cold 
metal became hot because the molecules incre-
ased their speed”. In a nutshell, they should do 
their job of explaining the phenomenon to their 
students despite the fact that they themselves 
do not understand why it occurred. It appears 
that they have no choice but to talk as if they 
understood the phenomenon.

Conclusions

Scientists and philosophers of science advocate 
antirealism for various reasons. I argued that 
if science teachers accept antirealism, they 
are caught in Moore’s paradox when they help 
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their students grasp the content of a theory, and 
when they explain a phenomenon in terms of a 
theory. Teachers ask questions to their students 
to check whether they have grasped the content 
of a theory. If students accept antirealism, they 
are also caught in Moore’s paradox when they 
respond positively to their teachers’ questions, 
and when they explain a new phenomenon in 
terms of a theory. In addition, neither teachers 
nor students can understand phenomena in 
terms of scientific theories, if they are antirea-
lists. All these pedagogical problems evaporate, 
if teachers and students accept realism and 
reject antirealism.

One caveat is in order. I am not claiming 
that antirealist teachers cannot teach a theory to 
their students whatsoever, or that they cannot 
explain phenomena in terms of a theory whats-
oever. I admit that they can do those things. My 
contention is that when they do those things, 
what they say diverges from what they believe 
or they are caught in Moore’s paradox. In order 
to diffuse my objection against antirealism, an-
tirealists need to show how antirealist teachers 
can help students comprehend theories, and 
how they can explain phenomena in terms of 
theories, without saying more than what they 
believe or without being caught in Moore’s 
paradox. More importantly, antirealists owe 
us an account of how we can understand phe-
nomena in terms of theories without believing 
that the theories are true. They need to tell us 
exactly how those three activities are possible, 
using a specific example like the kinetic theory 
of heat. I must emphasize that realists do not 
have such a burden because they believe that 
theories are true.

Finally, should we accept realism and reject 
antirealism because realism is advantageous and 
antirealism is disadvantageous for the pedago-
gical purpose? It is not simple to answer this 
question. On the one hand, antirealists have 
sophisticated arguments in favor of antirealism 
as we have seen in section 2. On the other hand, 
they are all huge topics in philosophy of science, 
and this paper is not the right place to assess 
them. Suffice it to say here that I (Park 2014b, 

2015) raised other objections to antirealism, 
and that I (Park 2011, 2014c) defended realism 
from the pessimistic induction and from the 
problem of underdetermination. In any event, 
this paper is intended to raise an additional 
objection to antirealism.
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MOKSLINIS REALIZMAS VERSUS ANTIREALIZMAS  
MOKSLINIAME ŠVIETIME

Seungbae PARK

Moksliniai realistai pripažįsta tai, ką mokslo teorijos teigia tiek apie stebimus, tiek apie nestebimus dalykus. 
Moksliniai antirealistai, priešingai, pripažįsta tai, ką mokslo teorijos tvirtina apie stebinius, tačiau ne tai, ką 
skelbia apie nestebinius. Aš teigiu, kad mokslo auditorijoms mokslinis realizmas yra kur kas tinkamesnė 
doktrina nei mokslinis antirealizmas. Jei mokslo dėstytojai yra antirealistai, tai, padėdami savo ugdytiniams 
suprasti mokslo teorijų turinius ir aiškindami reiškinius mokslo teorijų terminais, jie susiduria su Moore’o 
paradoksu. Dėstytojai studentams užduoda klausimus, kad patikrintų, ar šie suprato mokslo teorijų turinius. 
Jei studentai yra antirealistai, tai, teigiamai atsakydami į dėstytojų klausimus ir aiškindami reiškinius mokslo 
teorijų terminais, jie taip pat susiduria su Moore’o paradoksu. Pagaliau, jei yra antirealistai, tai nei dėstytojai, 
nei studentai negali suprasti reiškinių vartodami mokslo teorijų terminus. 

Reikšminiai žodžiai: Moore’o paradoksas, mokslinis antirealizmas, mokslinis švietimas, mokslinis realizmas. 
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