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1. The aim of the present paper is to point out certain similavities hetwoeen
the scientific procedure and the process of language learning and find out
the sources of these similarities. We will also try to classify a certain set of
grammatical exercises ancd a certain type of presentation as o specific method
of scientific inquiry. As we are going to deal with two seemingly unrelated
phenomena, - language learning and scientific procedures — it scems ne-
cessary to start our discussion with a brief account of the bases for associating
language pedagogy with the methodology of seience,

It seems reasonable to claim that both language pedagogy and the method-
ology of science are, roughly speaking, concerned with similar problems —
with ways of acquiring systematic knowledge. Both have a preseriptive and a
descriptive function and deal in their analyses with similar basic and “ideal-
igtie” in nature elements:

Langusa,

t-:)g;ilg:g Y language student knowledge (skill)
Methodology of . .

Seience I SCIONCce scremtist knowledge (truth)

This correspondence between language pedagogy and the methodology of
seience stems from the fact that learning a language is a kind of scientific
cognition, In the language teaching process the student “collects” language
data and processes this information, thus contributing to enlarging his know-
ledge of the target language. Similarly, in the scientific process the scientist
transforms available data thus contributing to the development of science.
‘Fherefore, in my opinion, all approaches to language learning are based on
certain theories of scientific process which attempt to establish a structure
of actual cogunition,
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Let us point out also that from a formal point of view language pedagogy
and the methodology of science have much in common. Language pedagogy
in the narrow sense deals with methods of learning/teaching a language. On
the other hand, language pedagogy in the broad sense is concerned with the
whole process of learning/teaching, including its prineiples, characteristics,
results, ete. As the process itself is extremely complex, studies in the fields
of linguistics, psychology, pedagogy, sociology, and others, are necessary and
significantly contribute to the development of vesearch in language pedagogy.
Although the division into language pedagogy in the nurow sense is setdom
met in theory, it seems that such a differentiation reflects the actual state of
affairg,

And similarly, the methodology of science in the narrow sense, often call-
ed the logic of discovery and justification, deals with the analysis of scion-
tific inquiry and its methods. The science of seience, i.e. methodology in the
broad sense, is concerned with the process of seientific inquiry itself (methods
of achieving knowledge) and its results (stracture of knowledge). Tt also yualces
use of studies of psychology, history, logie, sociology, ete. (Such 1969).

The relation between Janguage pedagogy and the methodology of scicnce
can be presented in Table 1:

TABLE I
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g ] '
R B Janguage (system) selence (system) 8¢ E
EN -
g o £ | student (actor) scientist {netor) =) % g .
19 - , gELl
& & 8 | process of learning [ process of scientific inquiry | & TR
LAINGUISTICS LOGIC (stracture of
seIeNee)

PEYCHOLOGY Q)
BCIENUCE

PSYCHOLINGUISTLCS

SOCIOLINGUISTICS SOCLOLOGY OF

SCIENCIE
HISTORY® OF LANGUAGHE| HISTORY OF SCIENCE
PREDAGOGY (history of AND TECHNOLOGY
methods, dato concerning (data)

language acquisition and
learning, expoeriments, ate.) |

PLANNING AND STA- BCONOMICS (planning)
TISTICE (syllabuses, tests,
ete.)

LANGUAGE PEDAGOGY IN THE BRQOAD SENSE
METHODOLOGY OF SCIENCE IN THE BROAD SENSE
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I the above claim is true, i.e. that language pedagogy is a particular kind
of the methodology of science and learning a langnage is an analogue of scien-
tific eoguition, then it follows that, for instance, the andio-lingual and the
cognitive approaches to Ianguage learning are based on two distinet concepts
of seientific inquiry. And, consequently, certain methods of teaching impose
on the student certain procedures of learning which, when analysed from the
methodological point of view, specify the concepts of growth of knowledge
that underlie the approaches to language learning.

2. Let us now briefly analyse the student’s procedures in a typical au-
dio-lingual class from a methodological point of view. The student is first
faced with bare facts, i.e. pattern practice dialog and all its structures and
vocabulary. As he is by no means expected to interpret the language data
he observes into a rule that governs their oceurrence, he makes preliminary
tnductive conclusions that are based on pure observation, 1.c. the ones thab
do not go heyond facts. Then he participates in pattern practice drills. Now
the data from the dialog and from the model part of the drill ave inductively
genoralized into a xule which is subsequently confirmed in correct (strictly
controlled and auntomatic) responses to the stimuli (cues),

The whole process consists of three phases: observation of numerous facts
of the same type, inductive conelusion that follows from these facts, and in-
ductive tesling which is in advance aimed at confirming rather than falsi-
fying the rule under investigation. It can be presented in diagram 1:

Diagram 1

| structures and
dialog i vocabulary
i .
b,

bare facts | pure ohservation

model S—R
(language data) | 1

drill s o | Induetive generalization
targot 8- R 7 T
1.2.3.4..,
J{ tosting verification,
; (confirmation)
controlled R
contexts

As we can see, the andio-lingual grammar teaching procedures are based on
the imductive method of scientific inquiry. It is noteworthy that a large num-
ber of correct vesponses are considered by audio-lingual theoreticians to guar-
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antee success in learning. This idea clearly corresponds to the inductionists’
claim that the more confirmations of their hypotheses scientists can find,
more true and scientifically valuable they are. Thus, in both concepts inco:-
rectness and falsification are considered to impede progress.

Tt seems that the cognitive approach ig anti-inductive in essence lw-
cause:

1. Tt starts with understanding and not with bare facts, i.e. with i
principle (rule) and concept (content), and not with structure (form); it stasts
with interpretation, not passive observation.

2. Tt emphasizes creativity, i.e. using the acquired knowledge in now
“rigky” testing situations which require both mental operations and deci-
sion, not merely copy-like responses to stimuli or numevous “confinmations”
in strictly controlled situations.

3. Tt stimulates creative hypothetical thinking and not inductive (autor
matlc) generalizations.

. Tt emphasizes the systematic way to the growth of knowledge dnd noh
ﬂlb aecumulatwe one, meaningful and fundamental understanding of. the
gystem and its functional implications.

The above affirmative and negative statements express the chamcteu%\c
features of the anti-inductive and inductive methods of scientific inquiry,
respectively.

Let us note that the cognitive procedure is here called “anti-induetive”
and not “hypothetico-deductive” although the two are, in fact, equivalent.
It seems, though, that the general and often vague descriptions of various
cognitive techniques reflect only a critical attitude towards the audio-lin-
gual method and do not provide a complete, fully consistent and competi-
tive pattern of presentation and exercises which could be called “hypothetico-
deductive”. However, in the following chapter we will deseribe a certain
recently proposed conecept of cognitive presentation and exercises sequence
and we will attempt to establish whether calling it “hypothetico-deductive”
ig justified.

4. It is noteworthy that both the positivist and hypotheticist methodot-
ogists clearly divide the scientific process into two basic stages: the making
of hgq:)()i"h(*ses and their testing. They arve the so-called “context of discovery”
and “‘context of justification” stages. The latter is far more important snd
therefore should be the central subject of the mothodology of science. One of
the adherents to this point of view, common to positivists and hypotheticists
as well, is Iarl R, Popper who claims {1977 : 32), that the logical anal
scientific knowledge should deal with the problem of Kant’s “quid juris?®
and not with “quid facti?”’ Thus, methodological analyses should -deal with

r
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justification and testing of hypotheses, theories, etc. and it is empivical Day-
chology that should attempt to solve the problem of making them.,

In comnection with the above-mentioned division, the problem of the re-
Jation between the context of discovery and the context of justification causes
some controversies among methodologists (Sueh 1975}, Some maintain thaf
the two ave unrelated, some that they are interdependent and others that the
division is unjustified because the two contexts operate constantly on the
feedback prineciple (Such 1975 : 13).

In the field of langnage pedagogy the division of the process of learning «
foreign language into presentation and practice, which includes exercizses and
communication (testing), seems reasonable. As far as the process of the rela-
tion hetween the two stages is concerned, the situation in langunage pedagogy
corresponds to the view that the two ave closely refated and “any conception
of testing or justifying hypotheses has its specific rules or ways of arriving at
hypotheses, theories, laws, ete. (Such 1975 : 9). And so, various theories/meth-
ods of langeage learningfteaching most often imply specific interdependent
conceptions of presentation and exercises. Such is the case with the sequence
of grammatical exercises presented below. It also presupposes a specific type
of presentation.

As we are going to classify the exercises in question from the point of
view of a certain scientific procedure, let us start the analysis from the first
part of the learning process, i.e. the presentation.

4.1. The Cognitive Presentation as proposed by 'W. Marton* should consisth
of the following parts:

{1) Advance Organizers
{2) Demonstration
(3) Orientation Practice
(4) Hlicitation of the Rule
{5} Formulation of the Rule

(6) Providing Algorithm or Mediator.
Advance organizers (1) aim at helping the students to bridge the gap between
the old and the new material — it is the first signal for the students that a
certain problem will be encountered. For instance, in the case of introducing
the Present Perfect Tense in Hnglish, it could consist of discussing those
sentences where only one tense, i.e. the past, is used in Polish whereas a num-
ber of tenses can be used in English. The presentation proper - Demonsira-
tion (2) —- consists of a verbal presentation of a rule which is accompanicd by
acting, showing a picture, ete., writing the key structure on the hoard and
further verbalizing about the situation, e.g. asking and answering questions,

W, Marton 1977, Lectures at Adam Mickiowicz University, Poznan, 1077, . .0



06 A, Rogowsxx

deseribing the event, ete. The next stage (3) is basically similar to the second
stage except that now the students get more involved in the situation created
by the teacher. It is now they who speak — answer questions, describe and
talk about the situational context making use of the new structurefrule, Then
(4) the teacher tries to clicit the principle; by talking to students he helps
them to arrive at certain conclusions which finally result in a joint formulation
of the rule (5). The last (6) stage is to help students to understand the meaning
and implications of the rule and remember it better. Wither the teacher himself
or together with students construct an algorithm and/or mediator.

Since it is expected that the formulation of the rule takes place already
during the presentation proper, i.e. demonstration, only this part will be ana-
lysed. Now we will try to establish what procedure of hypothesis formulation
is favored by this type of presentation.

4.2, During the demonstration of new grammatical material as proposed
above, the student is supplied with empivical data, The teacher creates a certain
situation and by means of verbal behavior, i.e. verbalizing in the target lan-
guage about what the students can see, implicitly conveys a message which
consists of a certain grammatical phenomenon., The whole situation stands for
a grammatical rule and it is the students’ task to discover it, i.e. formulate
the rule in question. Thus, the empirical data are restricted by the topic/gram.-
matical problem and especially arranged so as to optimize the discovery.

It seems reasonable to claim that, if the formulation of the hypothesis takes
place in this kind of presentation, it certainly is not an inductive process.
Tirst, the empirical data, i.e. acting plus language elements, do not constitute
a starting point for the formulation of the rule by the student. In oxder to
perceive the situation in question correetly a certain amount of previous know-
fedge is indispensable. For example, the student has to know his task, the basic
principles of social interaction, cte.; furthermore, he must be able to reason
logically. His theoretical background, the cognitive structure, together with
experience, i.¢. the data he is exposed to, result in the formulation of the hypoth-
esis. Note that in order to magnify the link between knowledge and experi-
ence, the latter is preceded by Advance Organizers (1). Therefore, the hypoth-
esis as the result of knowledge and experience is, in fact, prior to the latter:

time hypothesis
knowledge experience
(cognitive structure) (language data)

Second, the hypothesis in question is rather a theoretical construct — a
rule of the form “if a then b’ — which does not pertain directly to the observed
facts. The student selects and associates certain elements from the whole event
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and formulates a hypothesis which does not originate from, nor correspond to,
pure observation, i.e, bare facts only. It would be very difficult to arrive at a
theoretical rule through the generalization of single descriptive observation
statements, since the Iatter in most cases are quite varied: the teacher may use
new regular and irregular forms together with the already known ones, ques-
tions, comments, ete. The content of the observation statements made by
students goes in fact beyvond the actual content of observation — the demon-
stration thus appeals to theoretical and not observational knowledge, Tor
example, in the case of introducing the Present Perfect Tense the students
probably make the statement:

“appropriate forms of have are pul before verbs with the -ed ending’’
although the actual observation statements should be:

“the teachey sanid: I hawe pul the book on the table”,
“the teacher said: Joln has just painted o picture”,

and the like. The process here is the changing of observation statements into
selentific ones {Popper 1977}, which is characteristic of hypotheticism. There-
fove, the extraction of the ruleg/principles requires & certain degree of heuristies
and interpretation. The hypothesis itself is theoretical rather than observa-
tional in nature and thus it iz not direetly connected to experience.

To sum up, the observation is here governed by the problems that are intend-
ed to be solved. The student’s way of perceiving the experience is very strongly
influenced by the fact that he is concentrating on his task, i.e. finding out the
rule. The results of observation are always interpreted in the light of certain
theories, i.e. the student’s cognitive set-up and “previous knowledge”. Thus,
it seems that the type of presentation described above favors a hypothetico-
deductive formulation of theoretical hypotheses rather than avtomatic induc-
tive generalizations of observed facts into an obgervation law,

The latter conclusion seems the more justified because the type of hypothesis
formulation as presented above negates the three basic theses of inductionism:

(1) The thesis of methodologieal empiricism which says that all our know-
ledge about the world comes from experience and experience is its
only eonfirmation;

(2} The concept of science as a purely deseriptive activity which states
that objective cognition of the world is genetically based on pure
experience, 1.e, the observation of bare facts;

(8) The thesis of the passive role of the mind in cognition which elaims that
the mind works best if it completely lacks a priovi expectations which
do not refor directly to reality (Giedymin 1966: 272),

1t seems that none of the three theses is confirmed by the way the student
acquires knowledge as proposed in the above-mentioned Demonstration stage.

7 Studla -Anglica Posnaniensia vol, 13
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Thesis (1) is questioned by the fact that the students’ “knowledge”, i.e. the
rule, does not come only from experience (Demonstration) which is its only
confirmation because the rule itself de facto is not included in the experience.
It can only be specified when we combine experience, “previous” knowledge
and ability.

As we have already mentioned, the rule, in order to eome into being, ve-
quires a heuristic element, a selection of data, interpretation, ete., plus observa-
tion. Therefore, thesis (2) cannot be applied to the Demonstration, either.
Otherwise, through pure observation, the hypothesisjrule would never be
achieved.

Thesis {3) cannot be confirmed since the Demonstration stimulates think-
ing — reasoning and inventing, expecting, predicting, cte. The a prioxi
heuristic element plus inner capacity for learning o language (expectations)
rather help than slow down the process of acquiring knowledge (co-
gnibion),

5. The Optimal Sequence of Grammatical Fxercises (OSGE) was created
to make up for a certain lack in most grammatical handbooks. 1t consisted in
the fact that the amount of exercises that are mechanical in nature (wkill
forming) and only loosely connected with real and comprehensive understand-
ing of grammar and the communicative aspeet of the learnt material, totally
outnumbered the amount of the exercises fulfilling the cognitive assumptions.
Turthermore, most exercises corresponded only to two of the four basic phases
of learning a foreign language: 1. presentation, 2. exercises, 3. communication,
4. testing; namely to 2. and 4. As a vesult, students in spite of a relatively
satisfactory performance in “exercises” and “testing and reviewing”, puvely
artificial activities, were unable to actually use the language in real communi-
cative situations. In fact, these exercises did not manage to eliminate the
frequent lack of transfer; andio-lingual pattern-practice drills being the most
llustrative example. For these reasons, in most cases the exercises employed
0 far were a strikingly inefficient means of learning/teaching a foreign language,
and a need for o modification of the old or creation of new types of exercises
arose. The OSGH is an attempt to combine the two and proposes a certain
selection and gradationfsequencing of grammatical exercises.

&0 The ORGE consists of three basic units:
1. Competence exercige
2. Problem selving exercise
3. Contextualization exercise.
All the thrvee stages corvespond to stages of development of the student’s
knowledge of & given grammatical material — from mere recognition to usage.
Al exercises require conscicns performance. However, the types of exercises
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may vary depending on the rule the sequence is teaching. Let us now review
types of exercises that can be used in consccutive units and the activities
students are supposed to perform.

5.2 The competence unit is a direct continuation of the stage of presentation
as propsed by W. Marton. Students have alrcady been exposed to the date
that was to enable them to find out the meaning of a given rule. Also in most
cases the rule is already formulated. The competence exercise aims at giving
students the first information about the correctness of their interpretation
of the rule and of the recognition of the forms the rule utilizes.

The competence unit can consist, for instance, of the “account for” tiype
of exercise, the multiple choice and translation (target lg into native Ig)
exercises. In these exercises student’s behavior is carefully confroled either
by the teacher’s comments and corrections - when the exercise is done in
class orally -- or by the information included in the key — when students are
supposed to respond in writing.

To sum up, the competence unit aims at checking the student’s under-
standing of a given grammatical problem without involving his productive
abilities. He is not supposed to use the rule in question by, for instance, making
his own sentences. At this stage it is only necessary to realize the coneept,
remember the rule and the means of its manifestation., Although the task may
seem to be very easy, a failure in the competence exercise can make i almost
impossible for students to proceed with further stages of the OSGE. Students’
behavior in the present unit is not productive. All they have to dois to recog-
nize the rulefstructure and its meaning correctly and practical application
of the taught material is not required. The competence unit belongs to skill-
getting phase as understood by W. Rivers (1972).

4.5 The problem solving unit by definition usually consists of a testing
exercise. Here students make choices whether this or other rule should be used
in a given context. The task is more complex than in the previous unit because
they have to make decisions and actuail ¥ produce the statements that include
the grammatical rule in question. In order to do it correctly, a number of
operations must be performed by students.

The types of exercises that might be included in this unit are the multiple
choice exercise, franslations from the native info target language, changing
forms of particalar elements in presented sentences, ete. The production in thig
unib makes the rule/structure in question seem less abstract or theoretical o
students than before. They can now practically use the material they learn
although it is still not a natural language use. Since no idea is put across, no
communication takes place.

{t seems that the problem solving unit contains eloments from hoth the
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skill-getting and the skill-using stages (Rivers 1972) in language learning. It is
the practical knowledge of a part of the target language grammar that makes
it possible for students to do the exercise correctly. Moreover, they consciously
apply a given rule to make meaningful statements, producing meaningful
uiterances at the same time, By doing the problem solving exercises students
learn the rule’s value and practise its use,

5.4 The aim of the confextualization unit is to apply some communicative
value to the grammatical rule or structure that is being taught. 1t is assimed
that the lack of such exercises might be the reason why it is so difficult for
students to use their knowledge in natural communicative situations. Therefore,
the contextualization unit usually consists of an exercise which presents
the context in which a given rule is very likely to be used in real situations.

The following type of exercise can constitute the present unit:

Joba Brown is Fnglish, He is fifteen and lives in London. He has two sisters
and @« dog. His parents are doctors. Music and stamp-collecting are his main
hobbies. Name ab least three things you think Jehn does every day (Marfon, Lec-
tures al Adam Mickiewicz University, 1977).

Students are here provided with veal life context/situation and their responses
must be logically connected with it. First they have to decode the message, i.e.
anderstand the meaning. Then, provided they did it correctly, they have to
associate the context with some grammatical rule/structure whose use can be
considered correct in a given situation. Then some new idea, which is not
included in the message, must arise in the students’ minds. Finally, the message,
which is encoded with the help of appropriate rulefstructure, is very probable
to peour as 8 Yesponse.

The whole process involves several operations that have to be performed —
recognition and application of some grammatical phenomenon are aceompanied
by a creative element. Recognition consists of the perception of some gram-
matical forms, the discovering of the meaning, and the conscious choice of a
proper means to give a correct response. At this point students have to realize
that it is not enough to know the rule and how to use it but also when to use it;
they start to realize that the language they are learning serves its natural
purpose — communication. Although natural communication does not take
place in either of the units of the OSGE, the last unit brings the abstraet
aspects of language (L.e. rules) closer to Teality and teaches when one can make
use of the acquired knowledge. It seems that providing students with a number
of contexts is very helpful because then the practical aspect of language
learning is usually maximized.

The contextualization unit of the OSGE is the least controlled one, for
only in class can teachers correct the student’s answers because, in most cases,
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the amount of possible correct answers can be fairly large. It basically consists
of making various choices and is thus far more complex than the competence
and problem solving units because students also have to express their own
ideas. It is the last step before students’ future encounters with real inter-
locutors in natural communicative situations. Using W. Rivers’ term, the
contextualization unit can be regarded as skill-using (Rivers 1972).

It is not assumed that habit-like fluency in speaking the target language
correctly is the outcome of doing the OSGE by students -~ it is only abundant
communicative practice that can result in the internalization of the target
language grammatical rules.

5.5 As we can see, the OBGE is characterized by a specific internal structure
according to which its particular units are arranged. Since we have already
classified the presentation as a construct based on the prineiples of hypotheti-
cism, now we will try to prove that this is also the case with the OSGE. 1f
this attempt twrns out to be a success, the statement that exercises and pres-
entation are mutually dependent will be confirmed.

The OSGE consists of three parts which constitute a hierarchical order if
one proceeds from Unit One to Unit Three. Although in classroom practice
it is possible to skip a particular part of the sequence or modify exercises in
some other way, it seems reasonable to discuss the whole block preserving
the original order of all units. Then the OSGE is characterized by the unity
of method which structures both the presentation and the exercises themselves,
Thus taking out one of their constituents, if we assume that the OSGE and
presentation are the only parts of learning, would seriously slow down or
impede the acquisition of the new material. Therefore, the OSGE closely
resembles scientific testing whose particular stages follow one another,
and the process of inquiry by no means resembles a set of random experi-
ments,

4.6 The competence unit functions in the whole process of inquiry as the
initial stage of experimentation. From the alveady formulated hypothesis
conclusions are drawn and they are tested against experience. The student’s
first test — competence exercises — is characterized by minimal productive
activation and relatively low complexity of the task. It stems from the fact
that this stage aims at testing the most general aspeets of the hypothesis in
question, and the series of exercises itself tests either the formal and for implica-
tional aspects of the hypothesis. The task does not require a detailed analysis
of the rule in order to draw further (indirect) conelusions from it, which in case
of a gramnatical rule pertain rather to usage than to understanding the signifi-
cance, i.e. the main idea. Therefore, it seems that the competence unit in the
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learning/teaching process functions as testing the concept (direct comnchus-
ions) and corresponds to the preliminary testingfexperiments in scientific
inquiry.

Further similarities can be noticed in the consequences of positive or nega-
tive results of the preliminary tests. Like in science, if the hypothesis proves
10 be correct, i.e. the attempts to falsify it failed, then itis temporarily consider-
ed as corroborated (Popper 1977) and thus worth further testing. On the other
hand, if the hypothesis in question turns out to be false, e.g. the student uses
a wrong justification or he is unable to give any justification at all of the forms,
structures, tenses, ete. used in the “account for” fype of exercises, then further
testing is blocked until he rewords or reinterprets his hypothetical law, In such
a case, also a definite rejection of the falsified hypothesis, which is replaced then
by a new one, may take place. In the case of corroboration the student con-
tinues testing, i.e. he goes on to the next unit of the OSGE,

-

5.7 The problem solving unit corresponds to that phase of scientific justi-
fication which pertains to the experiments that take place after the preliminary
testing. The hypothesis is now analyzed from the point of view of further
implications that can be drawn from it. Now those implications are considered
which are not directly deducible from the most general form of the starting
hypothesis. The conclusions lead to a number of predictions according to which
the student solves grammatical problems in the exercises belonging to thig
part of the OSGE. The starting hypothesis in question is tested in various
contexts and the actual procedure of the student’s testing takes many different
forms depending on the ftype of exercise.

To sum up, the whole process consists in deducing hypothetical predictions
from the hypothetical rule and testing them against practice, If the tests are
snecessful, further testing takes place where other predictions are tested.
Roughly speaking, it may look in the following way: the student is expeected
to change the form of the verb in the sentence:

John (drive) to church every Sunday.

Here the student has to draw a coneclusion (prediction) from the very general
law of the Simple Present Tense which includes forms, usage, special cases, ete.
T'he conclusion which specifies usage says that the Simple Present Tense should
be used when the subject’s activity is characterized by time regularity, i.e.
it is customary. The student tests it by putting the -s ending to the verb and
then checks whether his hypothesis is correct. If so, he proceeds with further
testing of various other predictions. In the case of negative tests he either
modifies the starting hypothesis or rejects it and replaces it by another one.
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In the case of a certain number of positive tests, the experiments are stopped
and the student goes on to the third unit of the OSGE. At this point we may
say that the starting hypothesis is corroborated, i.e. it has not been falsified
by experience.

4.8 The contextualization unit eonstitutes that part of the scientific process
where a given hypothesis, which has been confirmed by numerous experiments,
becomes a law of science and is included into science. The given law functions
now as a frame of reference for the future theories, enriches the already existing
soientific knowldege and also has a practical function: it is apphied to practice
where it is used as a means for solving problems, explaining phenomena, ote.
andfor as o technological instrament. And, similarly, the student has already
tested the rulein question in many exercises and is now able to use it funotion-
aliy. Therefore, the rule is added to his system of knowledge of the target
language and can now be used in various natwral situations, in various actual
contexts. It will now serve its natural purpose, i.e. it will be used creatively
for communication.

In fact, this very stage of including and further practical usage of a new
element of one’s system of lmowledge is extended in language learning far
beyond the range of the set of exeorcises discussed here. Wurther usage of the
newly learnt element — the law — consists in constant testing, i.e. in applying
it to more and more new situations. A complete interpretational and functional
command of a grammatical rule in the target language in a native-like manner
is very seldom reached. It is often the case with learning a forveign langunage
grammar that people who study it most often possess only an approximation
of the native-like grammatical proficiency and the “ideal” is hardly ever
achieved. This phenomenon seems to correspond to the claim that irrespective
of numerouws experiments by which hypotheses are confirmed (not falsified)
the hypotheses themselves are included into science as scientific laws
only tentatively, i.e. until they are replaced by better ones (Popper
1977).

In conclusion, the three consecutive units of the OSGR impose on students
certain procedures whiech, divided accordingly, correspond to the three stages
of the context of justification. Namely, the competence unit, the problem
solving unit, the contextualization unit resemble hypothetico-deductive prelimi-
nary testing, testing, and accepting hypotheses into science as laws of science,
respectively.

The OSGE thus seems to correspond to the hypothetico-deductive method
of scientific inquiry (justification). Both the presentation and the exercises
constitute a very consistenthy pothetico-deductive sequence of scientific cog-
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nition. Let us illustrate it in diagram 2:

Diagram 2

PROPOSED MRETHOD | SCIENTIVIC PROCEDURE
1. Advance Organizers ]
(preparing insight) %
. ¢, Demonstration =
4 -y 3
e Orientation Practice @
g (h — t) A
% 4 Blicitation of Rule Formulation of Hypothesis %
e I »
g 5. Formulation of Rule 4
& N =
n (il — 1) f‘L‘
6, Mediator/Algorithm g
(h — t/a) ]
=
Competence Unit Trirst Lests g
-
=
2
2
& - &
] Problem Solving Unit Ixperiments g
w2 Py
< o
Bt
v
&
Contextundization Unt Inelusion into Selence i
o

o -

where “h — ¢ means that sho activity can be performed according to the hy-

othesis-testing patbern, and <o’ stands for application or inclusion into science.
E

Let us point out that both stages — the presentation (context of discovery)
and the OSGI (context of justification) are here equally important and inter-
dependent. The presentation as presented above has been given much congider-
ation by its author, who elaborated it in great detail. 1t is probably intended
to play an important role in the whole process of learning. As such emphasis
is put on the type of presentation, the whole conception corres ponds to those
views which ascribe to the heuristic element in the context of discovery a very
crucial role in the development of seience (Sueh [975:15).

6. The similarities between the behavioral concept of language learning
and the induetive view on the process of scientifie inquiry on the one hand, and
betwe:n the cognitive view on language learning and the hypothetico-deductive
concept of scientific process on the other, stem from the fact that the former



Leanguage learning and o search for o theory 105

originated from empiricism and the latter from rationalism. The two methodo-
logical concepts are of a very general nature and the two psychological ones
constitute their particular manifestations. Behavioral and cognitive psychology
with the two trends in linguisties, structural and transformational-generative,
contributed in large part to the creation of the two distinet approaches to
language learning: the audio-lingual and cognitive, respectively,

It seems that the audio-lingual and the cognitive approaches can be derived
not only from their psychological or linguistic backgrounds but also can be
identified through the methodological analysis of the assumed procedures of
the learning/teaching process. The two approaches, and thus methods and
techniques, are based on appropriate principles of scientific inquiry. And so,
the principles underlying the andio-lingual and cognitive approaches are induct-
ive and hypothetico-deductive, respectively.

Tt follows from the above that one eould use the eriticism of the inductive
procedures in science for crificizing the audio-lingual approach as a false one
and vice versa. As we are not going to discuss this problem, let us only present
the correspondences in question in the following way:

Dhagram 3

" CONCEPT STAGES OF ACQUIRING KNOWLEDGE
audio-lingual: structure  -»  gemeralization —  repetition

(ol elkill)

induetive: facts - induetion —+ confirmation
(aim: truth)

hypothetico-deductive: hypothesis - deduction -+ talsification.
(aim: truth)

cognibive: law —  analysis ~+  testing
(aim: slill)

The items in the above diagram do not pretend to denote exhaustively all the
procedures and processes but symbolize only the characteristic features and
phenomena at particular stages of cognition,

Let us note that both the methodology of science and language pedagogy
makes a clear distinction between the context of discovery and justification,
and between the presentation and exerciges, respectively:

learning process | presentation | exercises

| context of dis- context of just-

seienti "OCESS ificati
seientific proces covery ification

Presentation and exercises constitute the basie stages in the process of learning;
the former pertains to the first contact with the problem/phenomenon which
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is to be learntfobserved and the latter to further processing and/or use of new
information. T. Krzeszowski (1976) calls exercises “fixing” but “fixing” itself
has audio-lingual connotations and in the present paper “exercises” stand for
a more universal notion which, for example, also includes usage.

Tt seems necessary to state the limitations of the scientific methods and
their methodological analyses in language learning. In earlier chapters of this
paper we have classified language learning as a particular type of acquiring
systematic (scientific) knowledge. However, later on, as comparisons between
seiontists’ and students’ procedures were made, we were primarily concerned
with the grammatical aspect of language. It seems reasonable to claim that
the scientific methods in question should be restricted to grammar as the subject
matter of students’ “scientific inquiries”. There are two reasons for this: first,
of all elements of language, its grammatical aspects most closely resemble
science, since both grammar and science ave systems of laws. Second, seientific
procedures seem to be most efficient in studying and mastering grammar since
learning, for instance, pronunciation, vocabulary ov collocations, put (if pos-
sible) into rules, would probably turn out to be a tedious and haphazard study
rather than a systematic research.

6.1 As has been shown above, the OSGIE and the presentation are construct-
ed according to the principles of the hypothetico-deductive method of scien-
tific inquiry. Therefore, it seems that the concepts underlying the proposed
learning procedure consist in the assumption that human strategies in solving
problems (fearning a lagnguage} are scientific (hypothetico-deductive) in nature
and pertain not only to discovery proper, but also to testing. Learning by
discovery is here interpreted in a broader sense, i.e. not only as a process of
acquiring knowledge {generating hypotheses) but alse its subsequent usage
(exercises and communication), both stages being subordinated to hypo-
thetico-deductive principles.

Let us point out that language acquisition as described by J. Kess (1976)
is & very consistent hypothetico-deductive process in which the child resembles
a perfect seientist. It seems that the presentation and the OSGE are based on
the assumption that the scientific method, which iz hypothetico-deductive
in essence, is preserved in adults.

6.2 1t is noteworthy that in the proposed teaching sequence students in
fact test whether their hypothetical grammatical rules fulfil the three require-
ments for the growth of knowledge:

1. “The new theory should proceed from some simple, new and powerful,

wnifying idea about some connection or relation (...) between hitherto
unconnected things (...) or facts (...)".
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2. (it) “should be independently festable (...); it must have new and testable
consequences (...); it must lead to prediction of phenomena which have
not so far been observed”.

3. “the theory should pass some new, and severe tests” although “(...)
even a theory which fails to meet it {this requirement — A. R.) can make
an important contribution to science” (Popper 1965:241, 243).

The first requirement is fulfilled as the hypothesis in the presentation is made.
The second is met in the problem solving unit and contextualization as they
provide new situations (consequences) in which the law has not yet been tested.
The third requirement is fulfilled especially in the second and third wnit
(“severe tests’) where not only passing the tests but also refutations of hypoth-
eses teach the student a lot and contribute to his knowledge significantly.
Therefore, one may claim that the concept of teaching grammar discussed
above has a unigue scientific rationale: if the student follows the hypothetico-
-deductive path in his study of grammar and his theories meet the three
requirements, then he will succeed in developing his knowledge.
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