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1 Introduction

Jaakko Hintikka has developed a model of scientific reasoning, called inter-
rogative model of inquiry. The model has been philosophically very fruiful.
In the following we will give a simple characterization of the model. More-
over, we will explicate some interesting properties of the modelwhich allow us
to explicate extremely important difference between the interrogative model
and ordinary deductive model of scientific reasoning.

The model can be directly used in an analysis of the notion of learning.
However, we will specify some factors that makes the analysis more concrete.
As we will see, all these specifications are part and parcel of the original
model. However, our analysis gives us interrogative model of learning or
inquiry based learning. *

2 Interrogative model of inquiry

Professor Jaakko Hintikka has developed a new model of scientific reasoning
- called interrogative model of inquiry. The basic idea behind the model is
extremely simple. Inquiry is "the action of seeking for truth, knowledge or
information about something”.? An inquirer is not a passive observer®, but
he or she, in the Kantian spirit, enforces "nature to give answer to questions
of reason’s own determining”.

'For further information see the referents below.

?Hintikka and Bachman 1991, p. 4.

30f course the role of the scientist can be different in different fields of inquiry. For
example, in the astronomy the scientist is mainly an observer - not necessarily a passive
one, but he or she carefully plans what to observe - and in the ezperimental physics the
scientist is active experiment maker.



At the beginning of inquiry the inquirer has some knowledge about the
world - called background knowledge. Moreover, there is something that the
inquirer wants to know, i.e., there is a problem to be solved.

It may happen that the inquirer can find out a solution on the basis of
the background knowledge alone. In this case the inquirer need no additional
information about the thing under inquiry. However, usually this is not
the case but the inquirer cannot solve the problem without some auxiliary
information. To get new information the scientist has to ask questions. The
need of information determines the questions that are reasonable to ask. So,
in inquiry the questions asked are determined by the background knowledge
and by the problem to be solved.

In an inquiry there exist two factors: the object of inquiry (nature) and
the inquirer. The inquirer is trying to get to know something about the
object of inquiry.

Let L be a first-order language. The world under inquiry is an L-model
in which the background information is true. The basic framework can be
characterized with the help of the following factors:

(i) nature: a given model A (intuitively, a part of the reality that
is under interest),*

(ii) inquirer: a given background knowledge (given at the begin-
ning of the inquiry),”> denoted by T', power of inference,®

(iii) a problem under interest,

(iv) rules that restrict what the nature and the inquirer are al-
lowed to do (definitory rules).

Let ¥ be an inquirer, let A be an L-model (the underlying ”world”) and
let T be a set of L-sentences (background knowledge). By assumption ¥
knows (believes) that 7" and A = T. Let ¢ be an L-sentence. Let the
problem under interest be whether or not the sentence ¢ is true (in A).

To solve the problem the inquirer may try to deduce the sentence or its
negation from the set 1. However, it may happen that the sentence or its

4We will denote models with capital letters written by blackboard bold font, and the
corresponding universe is the corresponding capital letter with the normal font.

SFor further information, see Hintikka 1984 and Hintikka and Bachman 1991.

6Here we assume that all the inferences that the inquirer can do are deductive. For
further information, see Hintikka and Bachman 1991, Kelly 1996, Hendricks 2001.



negation cannot be deduced from the set 1" alone. In this case, the inquirer
needs some additional information about the world A to get a solution to the
problem. In a happy case, the inquirer gets the information which makes it
possible to deduce the sentence ¢ or the sentence —¢ from 7" and the set of
answers.

So, we can characterize the model as follows.” Let D be a set of sentences
that includes all the possible answers that the inquirer ¥ can get to his or

her questions.® We say that the sentence ¢ is interrogatively derivable from
T in A if it holds that

TUDF o.

It is interesting to comsider the role of the set D more closely. First,
the set consists in the nature’s answers to inquirer’s questions. The answers
may speak about some specific individuals from the universe A. So, the
set D is expressed in the extended language L(A) in which the vocabulary
of the language L is extended with the names for all the individuals from
the universe A. Second, the set D reflects nature’s capability to answer
questions. If there is no restrictions in the capability then the set D would
be elementary diagram of the model.? In this case the notion of interrogative
derivability would be coextensive with the notion of truth in the model A.
The other extreme is that nature cannot give any answers. That is the set
D is empty. In this case the notion of interrogative derivability would be
coextensive with the notion of derivability. Usually, the notion is between
the two. For example, assume that the answers that nature can be expressed
with atomic or negated atomic sentences of the language L(A). Hintikka
1984 calls this atomistic assumption. In this case the set D is the Robinson
diagram, D(A), of the model A.1°

Let us assume the atomistic assumption. Moreover, let ¢ be a sentence
which is interrogatively derivable from the set 7" in A. So, we have that

TUD(A) F .

By compactness we have that there is a finite subset D*(A) of D(A) such
that

"See Hintikka 1984. For further information see Hintikka and Bachman 1991 and
Sintonen 1993.

8We assume that all the sentences in the set D are true (in A).

9See Hodges 1993.

OFor further information, see Hintikka and Bachman 1991.




TUD*(A) - .

In the ordinary deductive model all the inferences that the inquirer do
are deductions from the theory 7. The best theory is the one which allows
the inquirer to solve all the problems. In this case the theory is complete.
However, in the case of interrogative model (with atomistic assumption) the
best theory is model complete. The two notions, completeness and model
completeness, are different ones. There are complete theories that are not
model complete and model complete theories that are not complete.

3 Interrogative model of learning

It is a trivial fact that in scientific inqury the inquirer learns something new.
In an inquiry the inquirer is looking for some new knowledge about the object
of inqury. In this sense the interrogative model of inquiry is an analysis of
learning processes - an analysis of rational learning.

Usually, in the analysis of the notion of learning the role of teacher is also
taken under consideration. However, in the interrogative model of inquiry
we could specify the sources of information more closely. Then the role of
colleagues and teachers would play very central role - in fact very similar as
teachers in all teaching.

A pupil has two or more sources of information: a teacher and the object
of learning. Just similarily as above the pupil may address questions to the
object of learning by making experiments or by observations. However, he or
she may also address the questions to the teacher. In this sense, the teacher is
just a similar source of information as nature. So, this does not add anything
new into the model above.

However, teacher has also other roles in the learning process. He or she
motivates pupils for the study. In a classroom the teacher discusses together
with the pupils - as an end of the discussion the object of learning has become
as a problem for pupils. So, pupils "feel that there is a premium on solving
it M

Moreover, teacher helps pupils in their solving process. To do this teacher
may do several kinds of things. Let us mention the following two. In our
characterization of the interrogative model above the inquirer has two kinds
of acts to do. First, he or she can make inferences from the information that

1T audan 1977.



he or she already has. Second, he or she can ask some further information.
However, teacher may help pupils in both kinds of acts.

A teacher may ask questions that explicates what pupils already knows.
In fact, sometimes it is assumed that this is the most central task that ques-
tios in examinations do. On the other hand, a teacher can ask questions that
denote the lack of information, i.e., questions that denote what one should
know before he or she can solve the problem.!?

However, the teacher cannot separate these different kinds of tasks he or
she has. The teacher has all the time do all these different tasks. Moreover,
to be effective the process of teaching and learning has to be dilogical.'?

We have seen that the interrogative model of inquiry can be applied also
to the school learning process. However, there is one very central difference
between scientific inquiry and school learning. That can be explicated with
the help of "an important distinction between two meanings of the world
knowledge - knowledge in the subjective sense and in the objective sense” .t
The subjective sense is relativized to a single agent, and according to Popper,
scientific knowledge has nothing to do with such relativized notion.

However, here it is possible to sharpen our explication of the interrogative
model. In the explication above the role of the inquirer ¥ remains open.
If the model is relativide to a single specified inquirer ¥ we get a model
that is closely related to the model if learning. The specification of the
inquirer ¥ consists in the specification of the background knowledge and
the specification of the strategy of inquiry. To get objective inquiry the
specification of the inquirer consists in the best possible strategies and power
of inference.!?
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