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Summary
The purpose of this experiment hds been to compare the effects of two different
methods of learning word order in a new language, one based on the pattern
drill model and the other on the vocabulary and grammar rule model. The selec-
tion of effects to measure was based on the assumption that a Yoood' method of
learning would be onez which produced the same types of behavior and perceptual
effects as have been shown in the case of the native language. Several con-
clusions can be drawn at this time.

1) Our version of “pattern drills' enabled our drill subjects, trained
exclusively with pattern drilis, to translate sentences from written English
to spoken Russian faster and more correctly, both in vocabulary and in word
order, than did our control subjects, trained by our version of lessons with
vocabulary plus grammar rules. Our Experimental Group, whose training in-
cluded some pattern drilis but only vocabulary training on the words used in
the actual teests, was better than the controls in number of sentences correct
and in word order, but was not significantly faster nor better in vocabulary
on the test. The experimental method was significantly inferior in most of
these measures to the driil method, which had pattern drills at all stages
of training.

2) Drill and experimental subjects showed greater ability to produce
Russian sentences, if we use imitation of spoken Russian as a criterion of
production. The fact that this "memory span' test differentiated the groups
only when the strings were grammatical and not when they were ungrammatical,
implies that it is indeed some clearer expectation of word order that accouncs
for the difference and not merely a superiority in vocabulary. I1f we comn-
gider the English to Russian translation as an instance of production with

understanding, then we have already shown that drill facilitates that task
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&5 weil. MHowever; when it came to comprehension, measured in our case by the
ability to translate spoken Russian into English, we were not able to show much
superiority for the drill method. Slight differences favoriag the Drill Group
over the Control were significant only in the case of the vocabulary measure.

3) No conclusions concerning our hypothesis were drawn from scattered
differences in form-class clustering in freely recalled words, though sig-
nificant clustering did occur in all groups.

4) Both drill and experimental subjects showed a keener grammatical
sense than controls in their performance on our modified "Cloze test!, which
required selecting words of appropriate form-class to fill blanks in Russian
sentences. Both the first two groups were faster and drills were also more
accurate in this task.

5) Most of the measures used were significantly correlated with the
MLAT total scores.

In general, it seems safe to conclude that cur experimental test has
shown that a pattern drill mechod of learning grammar produces greater skill
than is reached without such drill and that the habits thus aéﬁuired re-
semble in several ways those of the native language. Howaver, it was dif-
ficult to account for the results in terms of sequential associative res-
ponses and therefore it seems realistic to look for an account of grammar

learming in terms of conformity to more abstract rules.

R
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The Learning of Grammar
An Experimental Study

Many people think of learning a rew language as being primarily a matter
of learning a new set of words to express familiar meanings. While there are
always a great many words to learn, vcazbulary is only a part of the task.
Another of the important problems is to learn to pronounce and fo recognize
spoken words in another language. This usually means acquiring a new frame
of reference for judging and classifying speech sounds. The familiar types
of sounds from the native language must be ignored and difficult distinctions
attended to. Without a familiarity with the new sound system it is difficult
either to speak or understand the spoken word.

The subject of this paper, however, is neither vocabulary nor sound
learning, but still a third task that confronts the learner of a new language.
Even if a person could promounce and understand words and even if he also
knew their individual meanings, he would still be helpless to use the language
without a grasp of sentence structure. Im any language there are standard
syntactical structures, including expected orders in which words may come.
Only certain orders are permitted and the choice of orders may profoundly
affect the meaning of what is said even while the words remain the same. This
is particularly true of languages such as Erglish and French where there are
relatively few grammatical markers attached to words. If we change the
English sentence ''The man bites the dog” to "The dog bites the man”, we change
the meaning radically. No ome could be s2id to know English unless he had a
good grasp of the implications of these changes in order of words.

The purpose of the present study is to examine experimentally the process
of learning grammatical orders, in other words the ''features of arrangement”

inherent in a language. More specifically, we will be comparing two methods
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of learning word order in a new language. In making this comparison we are at
the same time testing a hypothesis about the nature of the skill being learned
since the two methods reflect two different appraisals of the kind of learn-
ing required.

According to one view grammar learning consists of understanding and
remembering the formal descriptive rulzs for the formation of sentences. It
should follow that a person who knew thess rules and knew the words would be
able to speak and understand the langusge with no further practice required.
This kind of analysis of language learning is implied in the organization of
many text books. Each lesson contains a 1ist of new words and a selection
of grammatical rules. The rules are stated technically and illustrated by
one or more instances. The rest of the lesson consists essentially of re-
peated tests to assure that the student can apply the rules to a variety of
sentences. These tests are generally labeled "exercises', and it is obvious
that the "exercise'" is of an intellectual kind. The examples require some
thought because both words and rules are relatively unfamiliar. Each suc-
cessive item will require new words and different rules, frequently several
at a time. There is no expectation that the student be able to rattle them
off at conversational speed one after another. The planner of the lesson
secems not to have wanted the response for any given item to be too easy. If
the answer were obvious, the learner would not be exercising his ability to
remember and use the rules. Presumably his eventual ability to speak the
language would be the result of a high development of this intellectual skill.

Many linguistically oriented teachers of language think that the fore-
going implicit analysis of the grammar-learning process is a false ore. In

the words of Politzer (1960), "linguists distinguish rather unanimously the
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learning of language (performing in the language) from the learning of rules

and grammatical terminology (p. 2)." A practical result of the difference is
pointed out by Delattre (1947), ''Students who know the rule still fail to
apply it as soon as they speak. Every day, we see advanced students who know

perfectly well the rule for the use of imperfect after si and who keep on

;
E
5

using the conditional instead (p. 242)."
§ If descriptive rules are different from grammatical skills we may still

ask whether they are necessary or useful in the acquisition of a new language.

Many language teachers éeem to think that the rules play at best a secondary
role in the important kind of grammar learning. '"From the linguistic point

of view, the legitimate objections are not tc ’'grammar’ as such, but rather

to the substitution of the learning of grammatical terminology and rules for
the learning of the constructicns themselves.... (Politzer, 1960, p. 6)."

"Rules and grammatical explunation serve the purpose of describing to the

student what he is doing and not of prescribing what he ought to do: con-

structions in the foreign language must be learned as & whole rather than

assembled (Politzer, 1960, p. 10)."

Brooks (1964) goes so far as to question the usefulness of any descrip-
tive knowledge of grammar rules. "It is not necessary to take a watch apart
in order to tell time, nor to be able to disassemble and reassemble an in- 2
ternal-combustion motor in order to drive a car., Since every speaking per- .

son has mastered his own language through imitation and analogy and without

B e e a b

benefit of analysis, it stands to reason that something of this ability will
aid him in the learning of another language (p. 147).” Another statement
z by the same: author goes even further in rejecting the formal rule as &

teaching instrument:
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"If the understanding of a language pattern led immediately
and direc:ily to automatic conrtrol of that pattern, language
learning would be far differemt from what it is. The in-
tellectual perception and verbal statement of the nature and
function of language patterns are of course of great interest
from the point of view of scientific description. Whether
or not this description is an zid in learning is another mat-
ter. In point of fact, the formal verbalizatioa--the rule--
may be either a hindrznce or & help, and manipulation of the
interplay between practice and rule is one of the most deli-
cate operations of the language teacher (Brooks, 1964,

p. 153)."

Delattre (1947) clearly opposes the use of rules as means of learning gram-

mar. He would exclude them entirely until after the essential learning is

complete.

"We may say that one who knows the rules still has £o form
habits of applying them; and since the rules can be a hind-
rance in formimg such habits, their formulation must be
postponed until the grammatical habits have been definitely

acquired {p. 242)."

"Wouldn't it be better if they didn’t know how to formulate
the rule but always practiced correct speech? 1In the end
the only thing that counts is to have correct speech habits.
And it would not appear that the best way to acquire such
habits is to begin by learning the grammar rules. It even
seems that learning the rules retards forming correct speech
habits. This is perhaps becauses the reasoning process be-
comes & habit in itself a2nd forms am obstacle to the auto-

| matic reactions of speeck (p. 242)."

1f grammatical skills are not learned by an intellectual process. it is-
logical to suppose that they will be acquired by some other means such as
repeated practice of correct forms. Politzer (1960) expresses the point in
psychological terms: "Linguists have realized that language is 'behavior’
and that behavior can be learned only by inducing the student to ‘behave'--
in other words to perform in the language (p. 2)."” '"The actual learning of
the foreign language takes place primarily by performance and habit-formation
on the part of the student (p. 11)." Fries (1945) is in essential agreement

: when he says: "The fundamental matters of the language that must be mastered
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on a production level should, a&s soon as possible, be made unconscious habits.
For this purpose many whole ssmtexzces, gJdestions arnd respoases, demand re-
petition and more repetition and fhese will become zutomatic reactions early
(p. 8)." "Only after much practice of the same ‘patterans’' with diverse con-
tent do the patterns themselvss become productively zutomatic (p. 9)."

Both Politzer and Brooks g5 on o5 compare the meed for practice in gram-
mar with that requirsd im mctor skiils.

An amalogy may perhaps elucidate the poizt made above: if
we teach someome to drive a2 car using z manual shift we have
to point cut ¢o him hew o shift gears.....This explanation
of the pattern iz mecaszary but no one will ever assume that
the explanstion sloze will feach the student hew to shift
gears--the only thing that will tesch it is the studeat's
performing the z¢t of szhifting--porrectly and repeatedly.

No driving teacher wiii tzke it for granted that his stu-

dent has mastered £he skill because he can describe the pat-
tern involved #im the #s£, or even becaunse he has shifted

gears a few times correstly. Again, the acimal realizstion
of the pattern muyst be put sout of the resim of consciousness
if the student is ever o learn ¢o drive a car. We camnot in-
deed conceive of any driver vwho every time he shifts gears says
to himself ir his mind I am mow puttimg the left fost on the
clutch, I am depressing i:, while the other foot is off the
accelerator, and my right hand ig shiftimg the gear while the
other is steerimg the car, ete., ete.,® Scme driving this
would bef Perhaps ¢he driver may pass his test, though it

is very doubtful. Im the same way the student who says,

upon answering 2 questicn, 'The noun stays at the head of

the sentence, them the promous comes, them the verb, etc.,’
may perhaps pass his Fremch examination,--especislly if it is
a written examination th2i asllows lots of time for his res-
ponses. But he zamnot spezk Prench any more than our driver
can drive & car im the street {Pslitzer, 1960, p. 16)."

The solution, them, is practice. Efficient practice, like driver training;
would not be merely drivimg from place to placs but would include selective
repetition of the key skills. Brooks, therefore, distinguishes between
especially decigned driils sznd zttempts at ordimary comversatios, which

might also be called & kind of "practice”.
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"Pattern practice (or structure drill, as it is sometimes
called), contrary to dialogue, makes no pretense of being
comnunication. It is to communication what playing scales
and arpeggios is to music: exercise in structural dexterity
undertaken solely for the sake of practice, in order that
performance may become habitval and auvtomatic--as it must be
when the mind concentrates or the message rather than on the
phenomena that coavey it (Brooks, 1964, p. 146)."

If it is agreed that learning of rules is inadequate and that repetitive
drills are necessary for 2 student to acquire grammatical habits, the ques-

tion remains what sort of drilis will accomplish the purpose. The authors

E already cited agree that drills must represemt complete and correct con-
structions irn the langeage, and they should be selected and arranged in ac-
cordance with iinguistically valid descriptive characteristics. In particu-
% lar, says Breoks (1964, p. 153)

"Instead of asking the student o learn by working with
stterances in which a considerable number of variables,
none 9of which he knows very well, are all varying at once,
we ask him rather te work with utterances in which there
is either identity or mirimal change, often even in the
same place in the sentence, so that he may become habit-
uated to what is constant and what varies."”

To say anything more definite about the methods of constructing learn-
ing materials, it is important to specify more exactly the content of this
proposed learning. Politzer (1960) compares it to learning how to fit ele-
ments into a pattern.

"The student must mot onrly learn a construction--he must
also realize how this construction is 'made up', how it
'comes apart', how some building stones cam be replaced
by others (p. 6)."

"In a ’linguistic’ teaching approach the comstruction in
the foreign language is the starting point of imstruction.
The student learns how the construction is made up by
exercises in which building stones are replaced by others.
This shows him “ow the construction fits together and
what the value or each building stone is. In a sentence
like:
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Je veux que vous appreniez le frangais

we sbow Che student how francais can be replaced by grec,
latin. etc.. appreniez by étudiez, sachiez, compreniez,
etc., veux by exige, doute, etc. This teaches the student
not only the fact that t£he building stones appreniez,
sachiez, etc., or veux, exige, belong to the same category
since they can fit into the same spot of the construction,
but it teaches also the construction, the ’pattern’ itself.
For wi:iie we are replacing the individual elements of the
construction by others, the coastruction itself, the
'pattern’ remains constant {p. 7)."

Brooks perceives the effects of pattern drill not so much as the learn-
ing of a particular content as laying the groundwork for transfer of trein-
Ing fzom the drill sentences £o others the student will want to produce. He
distinguishes "analysis', or stating of linguistic rules, from "analogy", the
reapplication of a pattern to new naterial.

A principal reasorn for the recent popularity of pattern
practice is that analogy and analysis as factors in the
acquisition of another language have been reassessed. In-
stead of relying exclusively upon analysis, as we have been
doing for centuries in the study of ail foreign languages,
we now invoke the aid of analogy, which may be defined for
our purposes as hidden sameness. Since as children we learn
the mother tongue quite by analogy and not at all by analysis,
why should we not try t£o make analogy work for us in the learn-
ing of a second language? (Brooks, 1964, p. 152-3)."

"Pattern practice capitalizes on the mind's capacity to per-
ceive identity of structure when there is a difference in
content and its quickness to learn by analogy. Anslysis
is important in its proper sphere, but analogy is used in-
stead through pattern practice to produce a control of
language structure without the time and effort required for
grammatical explanations (p. 146-7)."

The object of a pattern drill is to teach grammatical forms for sentences.
It does thies by somehow inducing the student to produce sentence after sent-
ence in the same grammatical pattern with the successive sentences differing
in content but not in grammatical form. There are two basic types of such

drills, the transformation drill and the substitution drill. Both are
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devices for telling the subject what words %o use in the sentence pattern he
is repeating. In a transformation drill the stimulus is a sentence of a
different pattern, such es a question to be answered or a declaration to be
converted into & gquesiion. In a substitution drill the simulus consists
of words to be used in the next sentence. A typical substitution drili in
English would run like this:

Teacher: They are at the window.

Students: They are at the window.

Teacher: Theater

Students: They are at the theeker,

Teacher: We

Students: We are at the theater.

Teacher: 1In

Students: We sare ia the theater.

ete.
Two important points should be understood about such a drill. The first is
that although students seem to be responding to and learning words, vocabu-
lary is not the primary purpose of the drilil. The important thing is that
the student is getting used to rutting these words in a certain grammatical
pattern. It is the pattern that is repeated from response to response, not
the words, and the patiern is therefore the thing being drilled and learned
by such an exercise. The second point is that the performance of the pat-
tern becomes automatic and does not demand the student®s attention, as it
should not in his actual use of the language. The changes in words are sup-
posed to occupy his conscious +thoughts while the grammar is unconsciously

determined by hsbit. The theory is that grammar is not "learned" until the

student is able to produce sentences that accord with the rules while




thinking about something else.

It is the purpose of the present experiment to develop laboratcry para-
digms for language lessons based on pattern drill and for lessons based on
vccabulary plus grammar rules, and then to compare the performance of sub-
jects using the two metkods in some of the tasks in which they might be
expected to differ. Before describing our experimental techniques in detail,
however, it is worthwhile to give more attention to some of the psycho-
logical experiments which have zlready been done on acquisition and effects
of linguistic habits or language-like habits.

Psychology and the Learning of Grammar

If we accept the notion that grammatical sequences can be learned as
automatic uanconscicus habits, the question for the learning psychologist
remains "what is the nature of the habits that make grammatical speech pos-
sible?" 1In search of an answer we can consider stuilies both of the acquisi-
tion of grammar or grammar-like habits and of the effects of grammatical
habits on perception, memory and behavior.

Acquisition

Contextual generalization. As a first step it should be pointed out

that to learn word order is not the same 25 to learn a sequence of par-
ticular words. A sentence frame is a much more general pattern into which
a tremendous number of different words can be put. Braine (1963) has sug-
gested that to learn word order may be to acquire associations between
words and their possible positions in phrases and sentences rather than
between words and other words. He calls this learning "contextual general-
ization' because the basis of generalization, or substitutability of one
word for another in a sentence, i3z not an intrinsic property of the words,

but rather of the contexts in which they occur.
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Braine did an experiment to show that associations are possible between
words and positions in sentences apsrt from the particular other words that
make up the sentences. The material for one of his experiments was an
artificial language consisting of two kinds of words. A-words and P-words,
and one kind of sentence, consisting of an A-word followed by a P-word.

The total vocabulary of the language was as follows:

A-words P-words
kiv bew
juf raub
foj yag

Braine's subjects, third graders, were given substitution problems like
this:

kiv __{juf, bew)

The subject’s task was to select from the two items in parenthesis the one
which could go in the blank. (The correct response is "bew', a P-word fol-
lowing the A-word "kiv'".) The subject was informed whether he was correct
and was presented several of the possible problems involving the first two
wocrds in each set repeatedly in random order until seven in succession
were answered correctly. This completed the learning phase. The test was
for generalization of the comtext, that is, it tested whether the correct
position of a word had been learned regardless of what particular other
words were used in the sentence. The test problems introduced words not
used in training, for example:

foj (kiv, mubj

Subjects had had training in placing “kiv" in the first position and "mub"
in second position, but had not yet seen the word "foj". Since they did

better than chance in these generalization problems, in this case in select-
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ing "mub", it was concluded that am association had been formed, not be-
tween two words, but between a sentence position and a word.
An interesting and perhaps significant finding of Braine was that his

subjects, while selecting the correct word, could not usually tell in words

why it was correct, that is, they could not verbalize the rule that said

"mub*” goes in second position. They commonly did not realize that the

generalization sentences wer: new. Their explanations of their choices
included such answers as "It. sounded right." This sounds very much like
the way we identifyv correci: grammar in our own language. It is as if they

had acquired the "unconscious habits" so sought after by language teachers

with their drills.

"Place”" Learning., A further support for the possibility of learning

the "locations" cf words in a sequence apart from the formation of asso-
ciations between particular words comes from an experiment of Ebenholtz

- (1963). He compared the learning of serial lists presented in two differ-
ent ways. The first was the usual way, with the same list in the same order
being presentesd in each practice trial. In the second method, the same
items were learned in the same serial order but for each trial the list
was begun at a different foinﬁ. Thus a given syllable always followed
and preceded the same other syllables, but‘on successive trials it might
occur second, third, or in any other list position. If serial léarﬁi:g is
just a learning of sequential associations, then learning under the two .
conditions should have required an equal number of trials. Instéad,-the
method that kept each syllable in the same absolute position throughcit

produced easier learning. Ebenholtz concluded that location in relation

- to the beginning and end of the list was part of what was being lesarned.

Q
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When it did not remain constsnt, serial learnimg was delayed. In another
experiment Ebenholtz also fourd that transfer of learning from a first to a
second list was greater for items that occurred in both lists in the same
positions relative £¢ the baginning and end of the list. Items repeated
in the second 1list but coming in different 1list locations showed less trans-
fer.

Although Ebenholtz was using a serial learning technique, not & choice
procedure like Braime's, 1% may well be that the nature of the leurning pro-

duced w2s somewhat similar.

Effects oi Grammstical Habits

IT may aliso be interesting to consider some of the effects of linguis-
tic habits shown in experiments that deal with habits built up through nor-
mal use of the native languzge. In this way we can examine some of the less
sbvious cutsomes that mzy be expected if, in a second language, the same
type of limguistic habits are acquired as in the first.

An important differemce betweenm the experiments of Braine and Ebenholtz
and the studiez that follow is that the former used nonsence materials. All
natural languages have meaning and it seems intuitively as though meaning
must contzibute to grammar learning. Thus in turning to studies of mean-
ingful language we may introduce a much more complex learning process. The
following studies have not attempted to bring about learning experimentally,
but have simply taken for granted the normsl processes of the native
lanzuage learning and measured various aspects of the habit systems that
have resulted.

Sequence of Skills in First Language Learning. Fraser, Bellugi and

Brown (1963) have devised some interesting techniques for assessing various

]
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kinds of developing first language skills in children. 1In an attempt to
answer the question whether a child learms to uaderstand grammatical signals
before he can produce them himself in his own speech, they found it neces-
sary to distinguish between rote imitation and production with understand-
ing of what is sald. They found children who were able to imitate a gram-
matical sentence but unsble to comprehend the same sentence. Comprehension
was tested by presenting two pictures one of which was accurately described
by the test sentences and the other similar but not corresponding to the
sentence. If the subject could-point g£o the right picture he was said to
have understood the sentence. The distinctions represented by the differ-
ence between the pictures were all grammatical ones. For example, a pair
of pictures was prepared, one zhowing two sheep jumping over a fence and
the other showing one szheep jumping and another just standing. The child
was shown the two pictures and the experimenter said that oze picture was
called "The sheep is jumpinmg,” and the other was called "The sheep are juimp~
ing." The experimenier did mot say which picture was which but asked the
gubject to point to "The sheep are jumping.”" If he pointed to the ore with
two sheep jumping, he was credited with comprehension of the distinction
between "is" and "are". 1In order to test imitation the experimenter simply
proncunced ozme of the sentences and asked the subject to pronounce it after
him. There was no way to know from this whether the subject understood
what he was sayimg. However, the experimenters were able to test produc-
tion with comprehemsion using the same pictures. Thiz time after the pic-
tures were shown and the names pronounced, the experimenter himself pointed
to one of the pictures and asked the subject to name it. Now if the sub-

ject correctly said nyg" or “are", it was concluded that he also understood
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the significance of the difference.

The results of the study showed that imitation was more likely to be
correctly performed than comprehension and comprehansion than understanding
production. This result is understandable in view of the fact that under-
standing production in a sense requires both the abilities separately tested
in the twe other procedures. It also established, if there was any question,
that mesning requires a separate and different leazning process from that
needed £o produce correct sequences of sound. Aithough Fraser; Bellugi
and Brown were not studying the learmimg process as such, their concepts
and measures are of some interest because they give us some ideas about what

to izxpect as language habits begin to develop.

Intelligibility. Miller & Isard (1963) reported that sequences of words

in grammatical order were more readily apprehended through a barrier of noise
than the same set of words presented in non-grammatical order. The subjects’
task was to listen to the words spoken in fairly rapid succession through
earphones and to repeat them in order aloud imto a recorder while simul-
taneously listening to the words that came mnext. Grammatical sequences en-
abled them to do the job more efficiently. This result is interpreted to
mean that they have somehow acquired habits which organize the pe
words into more efficient units.

Memory. Although in the preceding experiment Miller and Isard were
thinking of the task primarily as one of perception over varying amounts of
noise, the subject also had to retain the words in mind long encugh to say
them while listening for the next ores. Some memory is involved and to that
extent the task partly resembles that of a test of memory spanm, of repeat-

ing words in order after just hearing them.
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Psychologists have showsn in a variety of ways that memory as we ias
percepticn is affected by the lamguage habits of the subjects. Miller and
Selfridge (1950) had svbjects listen to sequences of words which varied ac-

cording to their ststisticzl approximstion to English word order. The per-

sent of words which the subiject wzs able to write down after hearing the

sequence varied according to the degree of spproximation o English.

Epstein (1961) compared the mumber of trials required to repeat correctly

strings of nonsenss syllabies to which there either were or were not added
inflectional suffixes to produce a kind of Jabberwocky sentence. The same
comparison was msde with words which either were or were not placed in gram-
matical order. The difference im trials to criterion sigaificantly favored
the strings with "gramma¢ical” structure. Marks and Miller (1964) had sub-
jects listen to sequemces cof 25 English words arranged either in five sen-
tences or ia five, 5-word, mon-grammatical strings. Subjects were able to
write more strings completely correctly if they had been arranged in sen-
tences. All of these findimgs imply that grammatical sequences enable the
subject to form larger memtal units than single words and thus retain more

material.

Sensitivity to form-ciass. Another type of behavior that presumably

somehow reflects linguistic habits is word association. Ervia (1961) has

pointed out the shift from syntactic to paradigmatic responses in word
association between kimdergerten amd the sixth grade. She attributes the
paradigmatic response to an indirect association mediated by the common -
preceding verbal context in which speakers of Emglish will have experienced

words of the same form-class. Browm and Berko {1960) have shown that the

change in type of associatioms parallels the acquisition of ability to

identify form-class of ‘'words" from the sentence context in which they
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are presented, thus confirming the connection between the patterr of word
associations and developing grammatical habits.

If the consequence of grammatical habit is the ability to discriminate
words which have different privileges of occurrence in sentences, then the
more firmly these habits are developed, the more decisively should words be
differentiated. This implicit classification of words might be expected to
influence the patteran of sequential production of words, such as occurs in
free recall. Bousfield (1953) has demonstrated a tendency for words pro-
duced in free recall to be said in a nonrandom order with respect to dif-
ferent classes of words. Specifically, when the subjects who have been once
exposed to a iist of words which is readily divided into classes are then
asked to recall them, they seem to recall members of the same class szquen-
tially more often than chance would predict. Words of a kind seem to
?cluster" together. Although Bousfield’s experiments tend to be with lists
that are classified with respect to referential meaning, it is not impos-
sible that words in a language lesson might become classified, as habits of
use develop, with respect to form-class and thus be clustered on that basis
in free recall. Those with stronger grammatical habits would be expected

to show greater clustering with respect to form-class.

Readability. Taylor {1953) proposed 2 measure of readability of

written material based on the idea that readers are partially able to an-
ticipate what words are coming up from what has gome before. If in a
given text words are easily anticipated, reading would be less difficult.
The assessment of texts is not of particular interest to us here, but the
technique and its use indicate the presence of measurable habits which

are determined by knowledge of language. The measure consists of deleting
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words at regular intervals and asking subjects to guess what words have been
left cut. The percentage of correct guesses for the text measures its

readability. Anything other than purely random guessing, on the part of

subjects, would indicate aa influence of language habits. We could turn

the question around snd assess the strength of the habits in subjects whose

skills with the language were not yet highly developed. Presumably as they
become more skilied in a langwage they would be better able to £ill the

[ blanks zccurately with respect ¢o grammatical form-class.

Hypothesis. The hypethesis that was tested by the present experiment

can be stated either frcm the viewpoint of the langrage teacher, as an eval-

zation of the pattern drili, or from the viewpoimz of the psychologist, as
an assertion that grammzticsl word order can be learned indepeandently of
any sequential associations between words. Subjects traimed by the pat-
tern driil method were compared with sabiects trained by a grammar and
vocabulary method. The compzarison tests measured both speed and accuracy
in producing covrect grammatical sentences in the new language. In ad-
dition, measures were made of grammatical habits like those that have been
demonstrated for the native language., It was predicted that pattern
drills would result in greater fluencvy, or speed, and more accurate word

order, but not necessarily greater accuracy in vocabulary. It was also ex-

<l W
TN

7 pected that the other measures of habit in lang:age would show a greater

E

3 development in subjects who learned by pattern drills. Memory spam would
be increased for grammatical sequences of words im the new language. In
a modified "Cloze Test, more grammaiically appropriate words would be

chosen to f£ill bianks in incomplete sentences. In free recall of words

from a new vocabulary there would be greater clustering according to form-
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class. Perception of foreign-word sequences, measured by "imitation" in
the memory span test, would also be measured by a test requiring comprehen-
sion, a test in which the response had to be an English translation. If
grammatical habits contribute to the ability to form reievant “chunks" from
strings or words, the ability to comprehend and to translate should also be
increased. All such changes in language habits were expected to be greater
for subjects whose training included pattern drills than for subjects given
only the appropriate grammatical rules and vocabulary.

In order to test the psychological hypothesis that grammatical habits
are not associational sequences of particular words, it was necessary that
training and test materials be so designed that at no time in the trainiag
did subjects learn any sequential zssociatioms between the words to be used
in the tests. Since test words had to be learned somehow, they were intro-
duced in the training ome at 2 time. In the pattern drills, the test words
were presented in sentences, but no one training sentence ever mneeded to
contain more than ore test word. The other words in the sentences were for
training only and never occurred in the tests.

The experimental design used three groups of subjects. One group,
called the Drill Group, had all its training with complete sentences
selected to represent three different grammatical patterns. The initial
examples were made up of training words (later called "x" words) with the
test words (called "y" words) introduced one at a time in the latter part
of the training. Thus all the training was with complete sentence pat-
terns, but test words were never presented in sequence with one another.

Another group, called the Control Group, had training based upon the

grammar and vocabulary method. Grammar rules were presented with 11lus-




o T\

-19-

trations and exercises in their application. Words were learned one at a
time as im a vocabulary list.

Still another group, called the Experimerntal Group, combined the two
methods in such a2 way that pattern drills were formed using only the train-
ing words and the test words were learned entirely by the vocabulary method.
The purpose of this group was to give a somewhat tighter test to the hypo-
thesis that pattern drill provides some kind of skill with the abstract
pattern sequence of word-types rather than any particular sequences of words.
If the pattern really were somehow apprehended apart from any particular
instance with particular words, then once it was learned, it should have
been possible to substitute new words in appropriate slots regardless of
the particular way in which the new words were learned. The drill group
had learned test words in sentence contexts and even though all test words
were carefully separated from one another in the training sentences, it
was nevertheless possible that differences in tleir ability to form sen-
tences combining these words might be due primarily to the -fact that the
words themselves had been directly associated with sentence locations. If
this were so, the pattern drills on the other words might be having little
or no effect, that is, no abstract learning of a pattern of word-types
might be involved at all. 1If, on the other hand, pattern drills produced
some more abstract kind of learning of sentence patterns apart from the
words that made them up, then it should be possible to acquire the sequence

patterns quite separs:ely from the words to be used in them. In this case

our Experimental Group should perform as well as the Drill Group.
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Method

An experimental study of the development of grammatical skills ard
habits under different conditions of learming requires, first, a set of
matarials that resembles a&s much as possible a second language; second, ex-
perimental procedures which duplicate the essential features of the learn-
ing conditions to be compared; and third, a set of tests that measure the
skills and habits to be expected in language learning.

Materials. Our subjects learned a smzll segment of an actual foreign
language, Russian. Subjects were selected who had no prior experience with
Russian. Our small segment, a kind of "microlanguage', contained three

types of sentences and a total of 11 form-ciasses of words. For each form-

class, there “cre 6 words, a total lexicon of 66 words. This "micro-
language" differed in several ways from the whole Russian language. Ob-
viously it was much smaller and simpler. There were no cases or tenses,
since no words occurred in more than one form. The form-classes of the
"microlanguage’ were zll different, that is, a given word could occur in
only one place in ome kind of sentence. (In the Russian language as a whole
several of our form-classes would be considered the same, thit is, some

words could have been substituted in other places in other sentences and

still produced correct Russian.) None of our sentences was a transforma-
tion of any other, so that all had to be learned entirely separately. In
addition, word order was fixed in our language, whereas in real Russian

other orders of these sentences are possible. Within its limitationms,

however, our "micrelanguage' closely resembled Russian. It used Russian
sounds, Russian words and correct Russian sentences.

Not only was our material a selection of many possible elements of a
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whole language, but the kinds of practice and perfcormance used in the ex-
periment were limited compared with the whole variety of uses to which a
language can be put. In learning and in most of the tests our subjects were
reading or translating from typewritten stimuli in Russian or English and
making spoken Russian responses.

Since it would have been possible to do the present experiment with
still more limited artificial materials, we should offer some reason for
burdening ourselves and our subjects even with so many difficulties of a
real language. some of which were irrelevant to the specific issue of
learning word order. The use of unfamiliar sounds and words that have mean-
ing introduced complications. We felt that it was justified primarily in
the name of realism, since any student of a new language will have to
struggle with these elements st the same time he is learning new gram-
matical systems. Particularly in the case of meaning, it seems as though
the added knowledge might have an important effect on the manner of learn-
ing grammar.

it might also have been easier to deal entirely in reading and writ-
ing, as Braine did. We chose to use exclusively oral responses in order to
be surer we were dealing with the same processes people use to learn
languages. Language is primarily a spoken phenomenon. Writing is both
secondary to and different from the spoken language. Generalizing from
written to oral grammar learning would be questionable at best.

We chose to work primarily with written stimuli and with tramnslation
responses because their convenience and the control they offered seemed to
outweigh the limitations. Pictures would have been much better stimuli in

many ways, but the meanings that can be easily conveyed by them Are very
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few. Written stimuli were zasier for subjects to use than spoken ones
because they could be kept before their eyes as long as necessary. We also
judged that typewritien Eamglish words would convey meaning as well as the
spoken word. Traﬁglation rather than some other response was chosen be-
cause it gave a clear-cut task for learrning and a means of identifying cor-
rect responses.

The reason for using typewritten Russian words as stimuli requires
a different kind of explamation. For this it was necessary to take the
time to teach the subject to read 66 words in Russian. Although this learn-
ing was not directly used in any test except the "Cloze'", we retained it be-
cause of its value in teaching the sound system of Russian. If strange
sounds z2re to be combined into words, at least some new notations are
very helpful. The Russian aiphabet seemed, on balance, to be the most
convenient system. Preliminary studies using purely oral training in
Russian words had indicated that without written stimuli subjects had much
more difficulty with learning to say and understend the words and that in
the end as much time was lost as would have been required for reading
training. Our method also separated the task of iearning sounds from
those of meaning and grammar. Problems of reading and pronouncing were
well in hand by the time the elements important to the experiment were
introduced. (Another advantage of alphabet training was that our subjects
valued the knowledge'. The ability to 'read'" Russian was almost as much in-
centive to them as the one dollar or sc per hour they were paid.)

A final complication in cur material has been the use of more than
one kind of sentence and a considerable variety of words. Braine's study

used only one kind of sentence and therefore fewer words. A preliminary
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study had shown, however, that a single 3-word sentemce pattern with six pos-

sible words for each position was too easy. There was no difference in per-
formance between drill and control subjects and both respended almost as

fast as speech would allow. Probably ome of the limitations of grammar

rules as crutches of speakiamg is that it is necessary to locate the right
rule from a large repertoire. The same is probably true of vocabulary learn-
ing, that is, it is excessively easy to pick out the right word when only

18 words and 3 form-classes are kuown. We felt, therefore, that three

kinds of sentences and 66 words would go a long way toward making the com-

plexity of the task equal te¢ that of a few lessons in a real language.

Figure 1 shows part of the material, ome of the sentence patterns used
with the 18 words which the subject learned. Each semtence contains three
#.ords” or slots. In this set the first slot can be filled by an infini-
tive, the second by a proncun and the third by an adverb. Six words are
provided for each slot, any ozne of which may be used with a word for each-
other slot so as to produce a reasonable not -toc-anomalous sentence.
Approximate English translations of the words separately and of the sen-
tence as a whole are given. The sentence type is an example of a gram-
matical pattern that might be taught by means of a pattern drill. The order
of words and structure of the sentence is quite different from that of
norral English, so an English-speaking person would be learning a pattern
quite unfamiliar to him. This "corpuscle" of language material is useful
for our purpose, because it provides for a large variety of different sen-

tences, all of the same grammatical pattern with a limited variety of words

to be learned.
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Six such sets were constructzd. Each subject learned three of these.
One of the three was a 3-word pattern in which the Russian grammar differed
markedly from that of the English translation. One was & 4-word pattern in
which the Russian claosely resembled the English word order. The third was
a 4-word pattern with different word order from English. Since the subject
learned 6 words for each siot, she learned 18 words of three differemt form-
classes for the first sentence frame and 24 words of four different form-
classes each for the other two sentence frames, a total of 66 words.

Two complete "corpuscles” of material were used, each answering the
above description, but using a different set of 3 sentence patterns and a
different set of 66 words. 12 set was designated "A" and the other "B".
There is nothing ia the hypothesis to predict a difference begyeen these
two sets. They were used to obtain a partial control over the effects of
particular patterrs or words.

Subjects. Undergraduate students at Connecticut College served as
subjects. All were women and none had any knowledge of Russian. They
were paid approximately one dollar per hour for the 15 hours they served.
The Modern Language Aptitude Test (Carroll & Sapon, 1959) was given in the
first session and subjects were assigned to experimental groups so as to
equaiize language aptitude scores as much as possible Table 1 shows the

individual and mean scores on the MLAT for all subjects.

PR PE V3

AT

b i d e




/
KYPUTDH

to smoke

You are not allowed to smoke.

/4
CU%TATE
to count

It is possible for me to count.

/
TIPABUTE

to drive

BAM

for you

37T
Pt

B

for me

7 4
i

for her

It is difficult for her to drive.

/
XCiTh

to walk

M

for them

It is impossible for them to walk.

/
YBEEATH

to run away

It is easy for him to run away.

CIIATH

to sleep

/
By

for him

HAM

fo. us

It is necessary for us to sleep.

Fig. 1

Sample 3-word Sentence Pattern

/
HEJN535

not allowed

"y
PP IHO

difficult

§
HEBO3MOXHO

impossible

el
JEETKO

easy

IﬂﬁEHO

necessary
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TABLE 1

Individual MLAT Scores

- Group Drill Experimental Control

Material A B A B A B
123 142 120 146 126 164
153 152 117 110 145 121
141 154 120 131 141 156
159 122 141 122 154 157
109 129 161 135 155 103
149 148 162 156 142 164
129 139 142 150 123 121
148 119 152 163 122 144

Group

Means 139 138 139 139 138 161

Q

Figures 2 and 3 show the distributions of raw scores and percentiles on
the total MLAT as well as raw scores on the five separate parts of the test.
It is clear that our subjects' scores were not normally distributed on the
test as a whole nor on Parts I, II and V. On the total scores, we had

many very high scorers, perhaps explained by the fact that the subjects

. volunteered in the knowledge that the experiment dealt with language learn-
ing. A number of them were language majors, though none, of course, Russian
majors since anyone who knew Russian at all was excluded. A curious fact,

= however, is that so few scores are between the percentiles 65 and 85 where

most of the scores would be expected to fall.

Experimenters. Each subject was trgined and tested by the same ex-

perimenter throughout . Experimenters were students of Russian with suf-
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£icient command of the languags to handle the material of the experiment.
None was a native speaker of Russian but all were able to make the neces-
sary distinctions between most Russian sounds and their nearest English
equivalents. Subjects trained by them compared favorably with average
beginning students in their pronunciation. Live experimenters were chosen
rather than recordings of native voices because of the greater ease of ad-

justing them to the individual requirements of the subjects.

Learning Procedure and Apparatus

Preliminary training. Before beginning the actual language learring,

each subject bad preliminary graining in the Russian alphabet and sound

system. Letters and syllables in Russian characters were typewritten on

i? cash register tape and mounted in sn Answer-Mate Attachment for a TMIL-
Grolier Min-Max II Teaching Machine. By turning a knob the subject could
present to herself one lettex or syilable at a time. Each new letter was
pronounced first by the experimenter, then by the subject and then again by
the experimenter. The subject was asked to repeat if her pronunciation was
notably different from that of the experimenter. After a few presentations,
the subject was asked to respond first and was then either corrected or con-

firmed by the experimenter. The letters were presented a few at a time with

the vowels first, appearing singly. After the vowels were fairly well
learned syllables containing the variocus consonants and the easier vowels
were learned a few at a time, starting with the easier sounds and working up
to combinations of the more difficult vowels asnd consonants. Next, the sub-
ject was drilled on a series of more difficult syllables takem from the
words in the material to be used. Finally, the actual words ¢f the experi-

ment were presented and drilled until the subject could read each one aloud
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at a glance. ¥p to this point the subjects had no idea of the meaning of

the words. HNone of the words was an Gbvious cognate to any Emglish word.

Grammar Lesson. After the preliminary reading and prorunciation prac-

tice, the subjects were ready to start learning the experimental micro-
language. Before training, all subjects were given a short "grammar" les-
son which is shown in Fig. 4. The sentences were read and translated into
English sentences. There was a brief descriptive statement of the sentence
structure, including a word by word translation into English. The lesson
covered the first three sentences in each set to be learaed containing
three words {or each slot hereafter called the "x" words. No mention was
made in the grammar lesson of the last three sentences nor of any words
used in them. These other words, called the "y" words, were for use in
the testing. The "x" sentences in Russian and English and the word-by-
word translations mentioned in the lesson were read and simultaneously
presented in writing on the Min-Max II Teaching machine so that the sub-
ject saw all the "x" material just as it appears in Fig. 1 while it was

being read and discussed.

Procedure for the Drill Group. The Drill Group was to learn the

microlanguage by a method as close as possible to pattern drills used by
language teachers. After the grammar lesson the subject was given the same
teaching machine and instructed to turn the knob herself. The initial
frames are shown in Fig. 5. TFirst came a frame in which a complete Rus-
sian sentence appeared with an English translation of each individual word
tvped under it. The subject was instructed to respond to this and all
other frames by saying a complete Russian sentznce. At first the Russian

words could simply be read, but she was also instructed to note the English
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because she would be expected later to say the Russian when oriy the English
was given. In subsequent frames the Russian was omitted, first for one word
at a time and finslly for 211 words so that the subject gave the entire
Russian sentence from memory with English words as stimuli. Then other
words from the "x" set were introduced cme zt a time, first with both
Russian and English given znd then with English only. However, the cor-
rect response o each frams wazs an entire Russian sentence of the pattern

to be learned with no mora thzp one nmew word im each frame. After the first
27 frames all the Russian words hzd been precented and were no longer seen,
so that subsequent frames had only strings of Emglish werds to be responded

to with Russizn seantences. Aithough msst subjects had iearned the Russian

words fairly well by this poimt, they were stiil provided with further train-
ing because the experimenter throughout the learning phase of the experiment

always pronounced ezch complet= sentence after the subject. If the subject

FTRIRTRGRTTR YT TR T DAY TR T

hed made an error, she was ¢c repeat the sentence correctly and listen for

Al e

AER D

the experimenter to repeat it correctly again. The subject was instructed

not to turn the knob for the next sentence until both she and the experi-

o BRI RTINS T

menter had said each sentence correctly, Pronunciation at this time was
; corrected only if it could have led to confusion about which word was being
said. The subject proceeded through the lesson at her cwn speed but was

encouraged to go as fast as pessibie,

R 120

After a total of 45 frames in which each of the three "x" words had
been included 15 times, the "y" words were introduced one at a time, first
with Russian and then without. No "y" word ever appeared in the same sen-
tence with any other "y" word, so that the subject never had any practice

with any sequences of these particular words. 1In the next 117 sentences




Grammay iesSson ior rattern B II

"The Russian sentence KyDATH Bau Hesbad, is translated by the
English sentence 'You are net ailowed to smoke¥."

Rypéi‘b means ‘to smoke®.
BayM means ‘for you'. It is a form of the pronoun.
EeJIBBSI, means ‘not allowed’.
"The Russian words come in a different order from the way the corres-
ponding words would come in an English sentence. In Russian, furthermcre,

there is no separate verb to correspond with ‘are’ in English."

"In English you would not say 'To smoke for you not allowed.' but in
Russian you may say KypiATh BaM Hexb3d."

/
"The Russian sentence anTaTb MHe MOXHO, 1s translated by the
English sentence ‘It is possible for me to count'."

7/
CYUTaThL means 'to count'.
MHE means ‘me?.
/ | ] 1
MOXHO means 'possible’.

"In this Russian sentence there are no words to correspond with the
English ‘it is’.”

"In English you would not say 'To count for me possible.’ but in
Russian you may say CYHTATEH MHe ud®EO,

""The Russian senteance HpaBHTB et 'rpyzmo. is translated by the
English ‘It is difficult for her to drive'."

/
OpaBHTh means 'to drive’.

v T TR R TR T AR TR RN TR TR R B

B

et means 'for her’f.
/
TPYZEO  means 'difficult’.

"In English you would not say 'To drive for her difficult.' but in
‘ Russian you nay say lIpaBmTEk el przmo. "

Sample Grammar Lesson

-
f Fig. 4
E
:
E
|
|
:




/ /
KYPUTDH BAY HEJIB351

101 to smoke for you not allowed
4
BAY HEJNB3S
102 to smoke for you not allowed
/ /
] KYPUTDH HEJB3A
: 103 to smoke for you not allowed
§ /
L HEJB35
: 104 to smoke for you not allowed
105 to smoke for you not allowed
/
CUUTATH
106 to count for you not aliowed
/
| CUUTATDH MHE
107 to count for me not allowed
/
MHE MOXHO
] 108 to count for me possible
/
MOXHO
" 109 to count for me possible
110 to count for me possible
/
ITPABUTH
111 to drive for me possible
/ .
IPABUTH EU
112 to drive for her possible

Sample: Showing Initial Frames
for Drill Group

Fig. 5
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there were always twvo “x" words and ome "y'" word so that each "x" word was

Ml

exposed 26 more times and eazh "y" word 13 more times.

The next step was to teach the subject to respond with a Russian sen-

tence to a complete and correct English sentence. The stimuli so far were
all strings of English words that made & kind of sense but were not in a
normal English order. Figure 6 shows the sequence of frames used to intro-

duce the grammatical English as stimulus material. At first the subject

was asked to read aloud a correct English sentence after responding to the
word-for-word English with correct Russian. Gradually, with the help of
both Russian and English written prompting, she was shown how to respond
with correct Russian to correct English even though the English words did
not now come in the same order as the corresponding Russian words. Drill

proceeded for a total of 183 frames with such sentences, giving each "x"

word 44 more exposures and eazch "y'" word 17 more exposures.

After the 3-word sentence had been drilled for two experimental sessioms,
the 4-word sentence which resembled English word order was learned in the
same way for three sessions. More examples were required in order to bal-
ance the number of times each word was presented, but otherwise the pro-
cedure was the same. After a total of 60 frames in which each of the four
"x" words had been included 20 times, the "y" words were introduced oue at
a time, first with Russian ard thereafter without. No 'y" word ever ap-
peared in the same sentence with any other "y" word. In the next 180 sen-
tences there were always three "x" words and one "y" word so that each "x"
word was exposed 45 more times and each "y" word 15 more times. In the gram-

matical practice that followed each "x" word was exposed 24 times and each

"y" word 8 times. Interspersed with this additional practice on the 4-word
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sentences were more 3-word sentences firom the previously learmed pattern,

giving 16 more presentations of the "x" words for the 3-word pattern and 8

more presentations of the "y" words. In this way the entire contents of all

the lessons to date was reviewed.
Finally, the second 4-word sentence pattern was taught in three ses-

sions by the same procedure. This pattern involved a word order different

from that of the English translations. The "x" and "y" words for this set

were «iven the same number of exposures in the same procedure as outlined
above for the other 4-word set. However, this time in the final session
sentences and words from all three sets were interspersed with one another
so tiat the subject saw each "x" word for each of the two 4-word patterns
another 2& times and each "y" word 8 more times. For the 3-word set the

Uy words were seen 16 times and the "y" words 3 times.

] The totai training on the sentences required eight 50-minute sessions.
Two sessions were devoted to the 3-word sentence pattern and three sessions

i: to each of the 4-word sentences including reviews of previous patterns. It

E
t
1

has already been indicated that the grammar lesson preceded training on each
set. At the beginning of each new sentence pattern, that is, in sessions

1, 3 and 6, the Rugsian words were shown to all subjects for review in read-
ing and pronunciation. Each word was presented in Russian twice on the
review tape. At the beginming of the second and third sessions for each
pattern, that is, in sessions 2, 4, 5, 7 2nd §, subjects were given a review
of all the individual word meanings to be used in that session. For review
sessions 5 ard 8 this included two or three sets of words. The English trans-
lation of each word was presented twice on each tape and the subject was to

respond with the Russian. In addition, at the beginning of the final session




501 to smoke for you not allowed

502 (First read:) You are not allowed to smoke. ,
KYPATE BAM HEJIB3S
503 (First read:) You are not allowed to smoke.
to smoke for you not allowed

504 (First read:) You gre not allowed to smoke.

KYPUTH
505 (First read:) You are not allowed to smoke.
506 You are not allowed to smoke.
507 to count for me possible
g 508 (First read:) It 1s/possib1e for me to count. p
ﬁ CUUTATDH MHE MO¥HO

] 509 (First read:) It is possible for me to count.

E to count for me possible

Sample Showing Introduction of Grammatical English

Fig. 6
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for each set, the grammar lessons for all material in the set were presented
again. At the second presentation of each lesson the subjact was required
to translate correctly at least one unfa :iliar senterce into Russian to show
that she understood the grammar lesson well enough to apply it. For the
drill subjects this task should have been very easy since all of their prac-
tice was with the same kind of task, but for the control and experimental
subjects it may have been more of an intellectual challenge. However, all

subjects succeeded in producing at least one correct sentence other than

those demonstrated.

Procedure for Contzrcl Greup. The Control Group learned the micro-

language by & method as close as possible to the common pattern of lan-
guage lessons in which there is a vocabulary iist and a few grammar rules.
As with the drill subjects, the grammar lesson was presented first, imtro-
ducing also all the "x'" words. The subject was then told that she would
learn a set of words to be used in sentences like these. The words were
presented in Russian with the same English words used at first for drill
subjects typad underneath. After the first presentation only the English
was given and the subject responded with a single Russian word. All the
Russian words were presented in the appropriate form for that sentence. The
distinctions of case and number therefore were not known to the subject
since she saw each word only in the form in which she would use it. The
words were presented on cash register tape in an Answer-Mate Attachment.
The subject was allowed to proceed at her own speed but was encouraged to
go as fast as she could.

Each word was presented to the control subjects exactly as many times

as it was to the drill subjects. The sessions proceeded in the same way,
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with: "x! words learned first and ther "y" words. The same Grammar Lessons
and tesis were in*roduced s¢ correspondizmg points in the sequence of 8

sessions.

Procedure for the Experimental Group. A third group learned by a

method which combinzd drili ¢ralaing (for the "x" words) with control, or
vocabulary, training (for the "y" words.) The procedure for the Experimen-
tal Group was exactly 1ike that for the Driil Group up to the point where
the "y" words were first imtroduced. Then imstructions were given for the
vocabulary method, just 1ike :hat used for the Comtrol Group. The numbers
of presentations of each word in each dsily session were matched exactly
with those for the other twe groups. The primcipal difference for the
Experimental Group was that 2bhe ""x" and '"y" words could never be inter-
mingled in any one trainimg sequence. However, some attempt was made to
keep the sequence of steges of learnimg similar £c that of the other groups
by fairly frequent switchimg back amd forth from the drill procedures on
the teaching machine %o the control procedure on the Answer-Mate Attach-

ment .

Cumparison of Learning Times for Drill, Experimental and Control Groups.

Although the number of presemtatioms of each word was carefully equated for
the three groups, the time required to complete the lessons was not exactly
equal. Table 2 shows total t;;e actuvaily spent in training by the six
groups (three for each set of materials) and also the comparative times
spent on parts of the lessons im which the Drill aand Experimental Groups
were using word-for-word Emgiish stimuli amd those when the stimuli were
grammatical English sentemces. Two possible differences in procedure might

account for the time differemces between Drill amd Comtrol Groups. One is
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Group

Material

Total Learning Time

Learning Time with
Word-for-Word English

Learning Time with
Grammatical English

TABLE 2

Learning Time for Groups
(Mean Time in Minutes)
Drill Experimental

A B A B

230.74 234,71 186.78 198.26

49.91 45.62 38.83 38.21

72.63 76.34 58.06 64.22

Control

A B

196.77 217.11

45.23 44 .36

56.44 62.48
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the sheer mechanical difference in £he machincs used. The Angwer-Mate,
used by the control subjects, had the words one inch apart on cash register
tape. A fast subject simply turns the kncb as fast as possible and keeps wp

with the words as they come. The Mia-Max II Teaching Machine proper, with

whole sentences in each frame, also am inch apart, is turned only after

the whole sentence has been translated, and thus does not pick up the momen-
tum of continvous movement. In additiom, the frames are typed on separate
gheets and there is some deiay every 10 frames between sheets. Another
reason why the Drill Group might need more time has to do with the intellect-
ual task. The subject may scan a series of words or a whole sentence be-
fore starting to tramsiat=. The delay caused by composing sentences should

be greatest for those parts of the work where the Emglish is presented in

grammatical order, thus requiring revision of word order to produce the

correct Russian. Im the table the times are presented separately for parts

of the material where the driil and experimeatzl subjects had word-for-word
order in stimuli and for the parts where they had grammatical English. Al-
though controls take less time than drills throughout, the difference is
significant oniy in the case where the drills were translating from gram-

matical English. The Experimemtal Group, however, is faster than the Drill

Group throughout and the differences are gignificant at the 1% level. 1In
’ the case of word-for-word Emglish, the experimentals are also gsignificantly
faster than the controls. It is likely that the reason for this faster

learning time for the experimental subjects is related to the fact that

Al

they always learned the two sets of words in entirely separate lists. The

ST T Y TTTAmTmRREEEme T, T oA

drill and comtrol subjects were learning all words by the same method and

therefore had them combined im "whole" lists, whereas the experimentals

3
i
3
!
é
]
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had ouly one of the two "part" lists at any one time sad were never required
to combine them. Thus the "sime to combine", which requires additional
trials in part-whole learning, is eliminated from their time scores.

Table 3 shows the analvsis of variance for total learning time between
Drill and Experimental Groups and Table 4 shows the analysis for those
parts where the Drill and Experimental Groups were working with word-for-
word (ungrammatical) English stimeli. Table 5 compares Drill and Experi-
mental Groups where both were using grammatical English stimuli. This
tablc also shows the same comparison of Drill and Coatrol Groups. Since
the drill subjects here take significantly longer'shan the controls at
the 1% level of confidence, it seems safe to say that the intellectual pro-

lem of sentence tramslation makes at least part sf the difference between
the total learning time for the two groups. Although the other differences
between these two groups are not significant, we cannot rule out the pos-

sibility that the mechanical differences also contribute.

Testing Procedure

All subjects were given the same series of tests in the last experi-
mental session. The entire session was recorded oa tape. The procedures
and measures are described below in the order they were done.

Free Recall. At the beginning of the final session each subject was

asked to recite as many Russian words as she could remember, in three
minutes, in whatever order they came to mind. This provided some measure

of vocabulary learning (aumber of words recalled) but also an opportunity

to study the sequence of recall and measure the amount of "clustering”
by form-class. Although all of our groups were expected to have some

impression of form-classes from the translations, the groups with the pat-




Source

Method
Material
Interaction
Within Groups

Total

TABLE 3
Analysis of Variance
Total Learning Time

Drill vs Experimental

SS df MS F
12929.53 1 12929.53 9.65
477.64 1 477.64 .36
112.96 1 112.90 .03
37344 .86 28 1333.74
50864 .93 31




Source
Method
Material
Interaction

Within Groups

Total

Source
Method
Material
Interaction

ithin Groups

Total

TABLE &

Analysis of Variance

lLearning Tims with Word-for-Word English

SS
682.76

48.21

25 .90
2360.87

3119.74

SS
3587.45

58.70

88.71
2367 .54

6022.40

Driil vs Experimental

af

e

31

Bxperimental vs Comfrol

af
i
1
1

28

MS
683.76
48.21
26 .90

84 .32

M5
3507.45
58.70
88.71

84.56

8.11
.57
.32

41.48
.69
1.05

<.01

ns

<.01
ns

ns




R i 1 o AR

E AL A

Source
Method
Material
Interaction

Within Greups

Total

Source
Method
Material
Interaction

Within Groups

Total

Learning Time

SS
1806 .60
190.03

10.87

3480.20

SS
1425.24
194.93
12.06
34756.05

510£.28

TABLE 5

Analysis of Variance

Drill vs. Control

df
1
1
1
28

31

MS

1806.60
196.03
10.87

124.29

Drill vs Experimental

df

el i

28

31

MS
1425.24
194.93
12.06

124.14

with Grarnmatical English

14.54
1.53
.87

11.48
1.57
.10

<.01
ns




-35-

tern drills were expected to show greater clustering by form-clase. There
was no reason for predicting a difference in the number of words recelled,

however.

English to Russian I. The basic test cousisted of a series of 54 Eng-

lish sentences presented on the teaching machine to be translated inmto
Russian. All the translations could be done with the three patterns to
which the subject had been exposed. Ali required exclusively words frcm
the "y" set. This meant that they were all combinations never before en-
countered by any group of subjects. No two of trhese words had ever before
been used in the same sentence, so no sequential associations could have
been formed. The subject was instructed to translate each sentence and
proceed irmediately to the next. This time no corrections were offered by
the experimenter. The time to complete the series was as important as the
accuracy because the basic prediction was that drill and experimental sub-
jects would be able to produce Russian sentences much faster thsn control
subjects. Several measures were derived from this test. Total time, num-
ber of sentences completely correct, sentences in which word order was in-
correct, and number of individuai words omitted or incorrectly translated,
were included among the scores. Drili and experimental subjects were ex-
pected to do better with order but no difference between groups was pre-

dicted on vocabulary.

English to Russian II. A second trznslation task was presented after

the first. This time instead of presenting English sentences which closely
resembled thuse used in demonstrations and in the drill training, 18 Engiish
gentences were purposely composed so as to be as different as possible from

those alresdy seen yet still able to be translated by the familiar patterns
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of Russian sentences. Subjects were warned that the English would be un-
familiar: that, for example, instead of the sentemnce "You ar2 mot allowed
to smoke,” they would see "Hey you! Stop smoking.” It was pointed out to
them that these could both be roughly tramslated by the same familiar Russian
Sentence.

The purpose of this test was to determine whether tke skill of the

-

drill subjects <z consisted only of a quick transformation from cne stand-

ard word order in English to the standard Russian pattern or whether the
subject was in some sense generating a Russian sentence to express the mean-
jing of the English sentence. Since the Eaglish words now commonly came in
different order from the way they had been bsfore,nc mechanical trans-
position rule would be much help in Test II.

Cloze Test. Subjects were next shown on the machine a series of 22

Russian "sentences" each with one word omitted. They were instructed to
read the sentences substituting an appropriate word in the blank. Agair
ali the words used were from the "y set and most of the sentence frames
were in those sentence patterns which differed from English. The subject
could, of course, supply "x" words for the blanks if she chose.

The scoring of this test was on the basis of form-class alone, since
there was no point in desigrating any single word as correct. The ‘cor-
rect® form-class was defined for most slots as being one of the six words
used there in our materials. However, in each set of materials there were
one or two pairs of classes which were equivalent as far as the transla-
tion could indicate and therefore as £ar as the Control Group could have
kuown. These were treated as one form-class. Number of substitutions

of appropriate words, that is, words of the correct form-class, was used
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as the accuracy score. Total time to complete the last 20 crucial items
was also measvred. It was predicted that the pattern drill subjects would
make faster and more grammatically accurate substitutions than controls.

Memory Span. The memory span test coild not take the conventional

form of a gradually increasizg number of words because in order to main-
tain grammatical patterns, omly 3- and 4-word series could be used. In
addition, 3-word sequences were easy enough to be dome correctly by all
subjects regardless of grammaticazlity. Therefore, the test consisted of
sentences of the 4-word, uzlike-Emglish pattern, "y" words only. Two tvpes
of items were used: nine mormzi grammatical sentences and the same nine
sentences presented backwards so as to be ungrammatical. The sequences
were read to the subjects by the experimenter ian list intoratior at the
rate of one word per second. The subject was instructed simply to re-

peat the words she heard in the same order she heard them.

The two scores were the numbers of correctly repeated sequences of
forward and backward sets. If the drill subjects had acquired a "feel-
ing" for word order more iike their native language habits than that of
the controls, they should have had higher scores on the forward sequences,
but there woulid be no reason to expect a difference be:tween the two
groups on the backward sequences.

Russian to English Translation. Memory span has provided a partial

test of ability ¢o imitate sequences but it is not a test of understand-
ing in the sense of comprehension of meaning. The most straightforward
way to test this kind of comprehensiom is a translation from spoken Russian
sentences into English. For this test the experimenter again read Russian

sentences at the rate of one word per second. This time only forward
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sequences were used and they were read in sentence intonation. The subject
was instructed to listen and give aun Emglish sentence that meant the same.
After two practice semtences, 20 sentences of all three types were read.

As soon as the subject finished one translatiom the mext Russian sentence
was read. In this way measures of both speed and accuracy could be ob-
tained. Errors were scored separately according to whether they reflected
vocabulary or grammatical difficulties. It was expected that psattern

drills would produce better comprehension and therefore betier and faster

translations.

Results

Statistical Tests. A word iz in order about the gemeral policies

foliowed in testing the resulte and in presentimg them here. Most of the
scores for the three method groups were subjected to 2x2 {methed by material)
antalyses of variance compsring each of the three possible pairs cf groups.
The separate comparisons were made rzther tham the single 3x2 analysis for
each measure because our interest was focused on the difference between
each pair of methods rsther than upon the trends across three groups.
Bartlett's test for homogemeity of variance was applied beforehand and in
thoge instances where the inhomogeneity was significant at the 1% level,

we decided to compare the methed and msterial groups separately using the
Mann-Whitney U test. Whenever am analysis of variance showed a signifi-
cant interaction of mathcd and material which had interesting implications
for our hypotheses, t tests were performed between the relevant sub-groups.
All significance levels reported are based upon omne tail tests. Detailed
results of the analyses of variance are shown in tables only in those

cagses where results were szignificant at at least the 5% level.
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Aptitude. The predominance of high scores both in totals and in separate
parts I, II and V of the MLAT {see Figs. 2 & 3), where our subjects piled
up neer the maximum scores, produced considerabls devistion from normality.
This, together with the smali number of subjects, led us to use rank order
correlations to assess the rslation between these scores and. our various
tests. Ties in rank will, of course, limit even these correlations in

the case of those three parts of the test.

Table 6 shows only those rank order correlations with our various ex-

perimental measures which reached signiricance at at least the 5% level of con-

fidence (by a 1 tailed test). Those underlined were significant at the 1%
level. The total test was significamtly correiated with 15 out of the 19
measures used. Part I, Number Learning, & kind of specialized vocabulary

task, also significantly correlated with 15 and Part II, Phometic Seript,

2

with 15 of our measures. It is interesting that Part II had orne of the

on

smaller distributions among our subjects, so this correlation was in spite
of a narrow range of talent on MLAT. Part III, Spelling Clues, was cor-
related with 11, Part IV, Words in Sentences with 5 and Part V, Paired
Associates, with 7. Positive correlatiomns in ail caées indicate that better
scores on the MLAT go with better scores on our measures regardless of the
direction of actual numerical values.

Tables 6a, 6b and 6¢ show rank order correlations separately for Drill,
Experimental and Comtrol Groups respectively. On the total test the cor-
relation was greater for the Comtrol tham for the Drill Group with 13 out of
19 measures. Eight of the 19 correlatioms for the Control Group were sig-
nificant at the 1% level and 5 more at the 5% level. (One was gignificantly
negative at the 5% level.) Im the case of the Drill Group none was sig-
nificant at the 1% level and only 5 at the 5% level. The Experimental Group

stood between with 2 at the 17 level and iZ at the 5% level.
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Free Recall. The first row in Tazbie 7 shows the mean number of werds

recalled by drill, experimentzi and control subjects learning A and B
materials. The analysis of variance showed no significant differences
among the groups. The second row of the table shows the mean number of
repetitions in each subject’s sequence of recall. A "repetition" is an
instance where a word of a given form-ciass follows in the sequence a word
of that same ciass. The more repetitioms, the greater the degree of "clus-
tering". For each subject the number of repetitioms to be expected by
chance, given the particuisr anumber of words she recalled in each category,
was also calcuiated. The third zow in the table shows the mean expected
repetitions for each group. A ¢ test shows that the actual number of
repetitions was, on the average, significamtly higher at the 17 level tham
the expected number. Our subjects did tend to cluster words by form-class

in fres recall. Howsver, anaivses of variance; shown in Table 8 on the dif-

ference batween expected and cbserved number of repetiticms, showed that
the only significant effect of method was greater clustering for drillithan
for: expevimentals subjectz. Thers were also two interaction effects
betwaen material and method im the c¢omparison of the Experimental Group

with each of the other two.

English to Russian I. Table 9 shows several types of scores based on

the subjects' performance on 54 sentences to be tramslated at sight from
English to Russian. The first row shows the mean time to complete the
series for the six groups. Table 10 shows results of analyses of variance
of these scores. Comparing Driil with Comtrol Groups the variance contri-
buted by the difference in traiming metlods was significant at the 1% level.

In addition, the shorter time for the B set of materials was significant at




TABLE 6

Aptitude Correliations
All Ss All Parts

MLAT Total I 11 I1I v v
._» Test
fF Learning Time .61 44 42 .50 .35
' E to R Part 1
| Time 42 »24 .39 .30 .26
Correct .27 .26

Order Errors

Vocabulary Errors .58 42 .37 .38 .32 .32
E to R Part IT ¢
Time .49 .25 .26 A4 .26
Correct 41 48 .51 .24
Order Errors .25
Vocabulary Errors .57 47 .52 .26 .39 .24
R to E
Time 41 .26 .33
Correct .39 .37 .52
Grammatical Errors .34 .30 N .32
g,
Vocabulary Errors 43 40 48 34
Memory Span
Total .34 .29 .33 .28
Forward .52 .38 47 .39
Backward
Cloze Test
Time .58 43 48 45
. Correct 46 43 .40 .25
Free Recall !
i Total Yords 31 .28 .31 .31
/
/
/




TABLE 6a

Aptitude Correlations
Drill Ss All Parts

MLAT Total I 11 111 v
Test
Learning Time

E to R Part 1

Time
Correct 43
Order Errors 49

Vocabulary Errors

E to R Part 11
Time .55 47

Correct .58 .52
Order Errors
Vocabulary Errors .54 .€3 .63

- R to E
Time

Correct N
Grammatical Errors 47 .52 .49
Vocabulary Errors .50

Memory Span
Total

Forward 51
Backward

Cloze Test 49 .64 40
Time

Correct .49 48 47

Free Recall
Total Words . Ny




TABLE 6b

Aptitude Correiaticns
Experimental Ss All Parts

MLAT Total I IT IiT v \'

Test

Learning Time .51

EtoR Part T

Time -56 42
Correcz .58 .52

Order Errors

Vocabulary Errors .70 .53 .51
E to R Part II1
Time .46
Correct 57 57 .65
- Order Errors .51 .56 .63
Vocabulary Errors .52 49
RtoE
Time .52
Correct .60 Sl .59

Grammatical Errors

Vocabulary Errors 54 46 43
Memory Span

Total

Forward 45 .57

Backward

Cloze Test

Time 54 .66

Correct 49 .55

Free Recall
Total Words




TABLE 6c

Aptitude Correlations
Control Ss All Parts

MLAT Total I II I11 v Vv
Test

Learning Tiwme .38 .16 .85 27 .55
E to R Part 1

Tiwve .54 .55 43

Correct

Order Eri-ors =43

Vocabulary Errors 49

E to R Part I1
Time 46 -12

Correct

Ordexr Errors

Voczbulary Errors .71 .55 .60 N .54
Reo E

Time .61 .52

Correct .55 .53 .58

Grammatical Errors 42 .65

Vocabulary Errors .64 .15 .56 .65
Memory Span

Total .65 A7 .54 .63

Forward 14 .58 .59 .72

Rackward .66 .46 48 .53

Cloze Test

Time 14 .12 74 .50
Correct .55 35

Free Recall
Total Words 48




Group
Material

Mean Number of
Words Recallad

Mean Number of
Repetitions

Mean Mumber of
Expected
Repetitions

R -E

Drill

42.88

17.88

4.52

13.36

TABLE 7

Free Recall

46.25

20.62

4.36

16.26

Experimental
A B
45.25 42,25
17.25 11.88
5.08 3.89
12.17 7.99

Control
A B
41,12 42 .38
15.50 16.62
4.54 4,22
10.96 12.40




TABLE 8

Analysis of Variance
Clustering in Free Recall

ZEr - E(R)

Drill vs Experimental

| Source SS df MS P p
Method 178.61 1 178.61 8.22 <.01
: Material 3.25 1 3.25 .15 ns
| Interaction 100.82 1 100.82 4.4 £.05
X Within Groups 608.10 28 21.72

| Total 890.78 31

Experimental vs Control

Source SS df MS F P
Met hod 20.48 i 20.48 1.57 ns
Material 15.13 1 15.13 1.16 ns
Interaction 63.28 1 63.28 4.86 <.05
Within Groups 364.40 28 13.01

Total 463.29 31
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TABLE 9

English to Russian 1

Group Drill Experimental Control
Material A B A B A B
Mean Tixe 6.928 6.94 9.07 9.22 11.80 9.35

] in Minutes

Mean Number of 48.62 48.38 35.75 39.12 18.50 25.25
Sentences Correct

Mean Number of .88 .38 13.00 2.38 27.50 18.25
Order Errors

Mean Number of 5.00 6.75 10.0C 17.25 21.25 18.75
Vocabulary Errors




TABLE 10
Analysis of Variance
English to Russian I - Time

Drill vs Control

Source SS df MS F ?
Method 104 .83 1 104 .83 37.06 < .01
Material 12.40 1 12.40 4.38 ¢ .05
Interaction 11.57 i 11.57 4 .09 ns
Within Groups 79.31 28 2.83
Total 208.11 31
3 Drill vs Experimental
E Source SS df MS F P
E Method 38.26 1 38.26 11.59 4 .01
? Material .03 1 .03 .01 ns
: Intecaction .08 1 .08 .02 ns
% Within Groups 92.36 28 3.30
Tetal 130.73 31

B AR A
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the 5% level, with most of the difference occurring in the Cuntrol Group.
However, the interaction was not significant. The Experimental Group stood
between the other two, significantly different from the Drill Group at the
1% level, but not significantly different from the controls.

The é;cond row of Table 9 shows the mean number of sentences correct
out of 54. This time there was again a significant effect of method (see
Table 11) reaching the 1% level for all three intergroup comparisons with
the Experimental Group agsin standing between the other £wo in total sen-
tences correct, The effect of materifals was insigrificant.

The third row of Table 9 shows the mean nuwber of errors in word order
for the six groups. The very smail puxber of such errors for the Drill
Grougs compared with the Control Growps is obvious. Only 4 of the 16 drill
subjects made any at ali. This means, however, that the variance in the
Drill Group was severely limited and the variance in the six groups could
not be considered homogenecus. Therefore, instead of an amalysis of
variance, the Drill and Control Groups and the A and B Groups were compared
separately by means of & Mann-Whitney U test. The differerce between Drill
and Control Groups was significant at the 17 level, whereas the difference
between the A and B sets of materials was non-significant. The Mann-Whitney
U test was also used to compare the drill with the experimental subjects
and the experimental with the control. Again in both cases the differences
between the methods were significant at the 1% level and between materials
non-significant.

The last row of Table 9 shows the number of pu-ely vocabulary errors.
Again the heterogeneity of variance between drills and controls made é?

analysis of variance questionable, and the Mann-Whitney U test was used
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instead. The Drill Group had significantliy fewer errors than the Control
at the 1% level and no difference was found between the two sels of materials.

Ia the case of vocabulary, amalyses of variance showed that the difference

E betweer the drill and experimental subjects was significant at the 5% level

? (see Table 12) but between experimental and contrel there was no significant

difference.

English to Russiac II. Table 13 shows zhe results of the tramslation

test in which various and unfamiiiar forms of Emglish sentences were used.
Since the test was much shorter, enly 18 sentemcas, the figures are not
comparable in absolute value with those of Test I though they measure

about the sawe skills. Agaia, the rime in misutes to complete the series
significantly favors the Drill Group over Contrsl with 1% confidence. The
difference between A and B materials was mot sigmificant. The analysis of
variance is shown in Table 14. The Experimeatal Group stood between the
other two groups but did mot differ significantly from either in total time
for Test II.

The analyses of variance shown in Table 15 on the mumber of sentences
completely correct show a difference betweem Drill and Comtrol Groups which
was significant at the 1% level, but mc significant difference between A
and B materials. The Experimental Group algo had significantly more sen-
tences correct than the Control Group but significantly fewer than the
Drill, both at the 1% level,

The errors of word order show inhomogemeity of variance significant
at the 1% level. Mann-Whitmey U tests comparing group differences showed

all three method groups having significantly different nuwbers of order

errors.




TABLE 11
Analysis of Variance
English to Russian I - Correct

Drill vs Control

Source SS df MS F P
Method 5671.10 1 5671.10 106.78 < .01
Material - 84.50 1 84.50 1.59 ns
Interaction 98.10 1 98.10 1.85 ns
Within Groups 1487.20 28 53.11

Total 7340.90 31

Drill vs Experimental

Source SS df MS F p

Method 979.10 1 979.10 19.30 < .01

Material 19.60 1 19.60 .39 ns

Interaction 26.20 1 26.20 .52 ns )
Within Groups 1420.10 28 50,72 k
Total 2445 .00 31

Experimental vs Control

Source SS df MS F p )
Met hod 1937.50 1 1937.50 28.02 <£.01

Materigl 205.00 1 205.00 2.96 ns

Interaction 22.80 1 22,80 .33 ns

Within Groups 1935.90 28 69.14

Total 4101.20 31
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Source

Met hod
Material
Interaction

Within Groups

Total

TABLE 12

Analysis of Variance

English to Russian i - Vocabulary Errors

Drill vs Experimental

480.50
162.00
60.50

1813.00

2516.0C

MS

480.50
162.00
60.50

64.75

7.42
2.50
.93

{.05

ns




TABLE 13

English to Russian IIX

Group Drill Experimental Control
Material A B A B A B
¥ean Time 3.77 4.10 4.30 4.12 5.01 4.45
in Minutes

Mean Number of 13.75 12.25 8.88 9.75 6.00 4.88

Sentences Correct

Mean Number of 0 1.00 4.62 2.25 7.62 7.25
Order Errors

Mean Number of 4.75 6.75 9.12 10.50 12.38 11.25
Vocabulary Errors

e




TABLE 14

Analysis of Variance
English to Russian II - Time
Drill vs -Gontrol

Source SS df MS F P

Method 5.07 1 5.07 8.74 £.01
Material .11 1 .11 .19 ns
Interaction 1.57 1 1.57 2.71 ns
Within Groups i6.27 28 .58

Total 23.02 31




Source

Method
Material’
Interaction

Within Groups

Total

Scurce

Method
Material
Interaction

Within Groups

Total

Source

Method
Material’
Interaction

Within Groups

Total

TABLE 15

Analysis of Variance

English to Russian II - Correct

Drill vsf'Control

SS

457.60
13.80
.20

151.90

623.50

df MS
1 457.60
1 13.80
1 .20
28 5.42
31

Drill vs? Experimental

SS

108.80
-80
11.20

301.40

422,20

df MS
1 108.80
1 .80
1 11.20
28 10.76
31

Experimental vs- Control

SS

120.10
.10
8.10

287.20

415.50

P2

df MS
1 120.10
1 .10
1 8.10
28 10.26
31

84.43
2.55
04

10.11
.07
1.04

11.71
01
.79

£.01

ns
ns

£.01

ns
ns
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The vocabulary errors were compared by an analysis of variance shown
in Table 16. The difference between the Drill amnd Control Groups was signif-
icant at the 1% level, but the materials made no significant difference.
The Experimental Group had significantly mors vocabulary errors than the
Driil Group (at the 5% level) but not significantly fewer than the Control.

Cloze Test. In the Cloze test, where subjects chose zppropriate words

to fill blanks in the three kinds of sentences, two scores were obtained.

£

One was time to complete the setr of 20 items, and the other was number of
eorrect" or grammaticaiiy appropriate words substituted. Table 17 shows

these data for the six groups. The Drill Group tock less time and had

LA ML L LML LT | EAs ki S a5

moxe correct substitutions than the Control Group. The Experimental Group
did not take significantly longer then the Drill Group but did signifi-
cantly surpass the Control Group at the 17 level. However, when it came
to total number of grammatically correct words inserted, the experimental
subjects did less well than the drill subjects with 5% significance and
insignificantly better than the controls. Tables 18 and 19 show the
analyses of variance. Both differences between groups were significant
at the 17 level. Materials made no significant difference except in the
comparison of the experimental and control subjects, where the B materials
were completed significantly faster (5% level). 1In the case of the drill-
control comparison there was an interaction effect on number correct
between materials and method which was significant at the 5% level.

In the Cloze test subjects were free to select any Russian words that
; came to mind and were therefore not confined to the "y" words as they
" n

were in other tests. Since they had had much more practice with the "x

words because of the requirements of the training procedure, it might
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have been expected that they would rely primarily on the "x" words to fil1
the blanks. Table 20 shows thzt this was the reverse of what happened. The
strong preferenze for "y words was significant for all three groups using
a t test of the individual x-v differemces. It seems probable that the
reason for this is that the Cloze test zame just after exposure to the
English to Russian translaticn festis involviang exclusively "y" words. Thus
within the test sessisa many more *'y" words had been already preduced by
the subjest. In addition, of course, zne Cloze test sentences were made
up of "y" words omly. A zemiirmstiom of the effects of the test session is
found in comparimg the proportisus of et snd "3V words used iz the Cleze
test with the proporiioms thet had sppeared in free recall. Since the free
recall cest came firat in the Zast gession, t+here is no reason to attribute
the distribution of respomeges to amything but relative strengths of habits
from past sessions. Altheugh the iy oor had had much more previous ex-
posure, there waz no sppavent diffevence in free recall favorimg either

set of words. Subjects im gil groups recalled roughly two thirds of both
sets of words. No differsmces betvesn nyubers of "x" amd "y" words would
be significant. It seems that the shift toward choosing "'y" words im

rhe Cloze test wis due to recszll from earlier tests in the series.,

Memory Span. The datz on memory spam represent: simply the number of
4-word sequences that were correstiy repested. Simce mo variation was
possible ia the number of words in : grampatical sequences, % standard
memory Span m2asire was not possible, All the sequences were chosen from
that set of &4-word seatences which had =z word order different from English.
They were presented in forward order for grammatical sequence and in back-

ward order for umgrammatical sequemce. Each particuler set of words




TABLE 16

English to Russian II - Vocabulary Errors

Drill vs Control

Source SS daf MS F P
Method 294 .16 i 294.10 13.72 <:.01
Material 1.6C 1 1.60 07 ns
Interaction 19.40 1 19.40 .90 ns
Within Groups 600.4C 28 21.44

Total 915.53G 31

Drill vs Experimental

Scurce SS df MS F P
Met hod 132,10 1 132.10 7.49 .05
Material 22.80 1 22.80 1.29 ns
Interaction .70 1 .70 .04 ns
Within Groups 493.90 28 17.64

Total £49.50 31




TABLE 17

Cloze Test
Group Drill Experimental
Material A B A B
Mean Time in Min. 3.36 3.57 3.83 3.51

Mean:No. Correct 18.00 17.75 15.12 15.00

Control
A B
4.74 4,03
12.88 14.88




TABLE 18
Analysis of Variance
Cloze Test - Time

Drili vs Control

Sotrce SS df MS F P
Hethod 6.81 1 6.81 21.97 <£,01
Material: .50 1 .50 1.61 1ns
Interaction 1.72 1 1.72 5.55 <.,05
Within Groups 8.63 28 31

Total 17.66 31

Experimental vs Control

Source SS df MS F P
Method 4,11 1 4.11 9.34 < .01
Material: 2.13 1 2.13 4 .84 £ .05
Interaction .32 1 32 .73 ns
Within Groups 12.34 28 44

Total 18.90 31




Source

thod
Material
Iateraction

Within Croups

Total

Scurce
Method
Material
Interaction

Within Groups

Total

TABLE 19
Analysis of Variance

Cloze Test -~ Correct

prill vs Control

sS df MS
128.00 1 128.00

6.10 1 6.10

10.20 1 10.20
205.20 28 7.33
349.50 31

Drill vs Experimental

SS df MS
63.30 1 63.30
.39 1 .30
.00 1 .00
248.40 28 8.87
312.C0 31

17.46
-83
1.39

7.14
03

00

£.01

ns
ns

{ .05

ns
ns




TABLE 20

Mean Numbers of "x" and "y" Words Selected by Subjects in Tests
Where a Choice Was Permitted

Drill Experimental Control
Free Recall
x" words 22.69 . 21.19 20.88
"y" words 21.88 22.56 20.88
Cloze Test
. "x! words 7.44 7.06 5.32
"y words 11.81 10.62 11.50
4

£
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occurred in both orders. Table 21 shows the results. The analysis of variance
for forward order is shown in Table 22. In backward. or (ungrammatical)’ order
the drill subjects did slightly better than experimentals, who did batter than
controls, but none of the differences was significant. In forward. (or gram-
matical j order the Drill Group was superior to the controls (at the 1% level)
and the Experimental Group was also better than the contreols (at the 5% level)
ard insignificantly lower than t¢he drills. Taking as the score for each in-
dividual subject the difference between forward and backward performance, the
only significant difference (57 level) was between drills and controls (see
Table 23). In none of these comparisons was there any significant difference
between the two sets of materizl.

Spoken Russian to English. The results comparing scores for translation

into English from spoken Russian sentences showed relatively few differences
among the groups. Table 24 shows the means of four measures. As for the
time to complete the sentences, neither the method nor the materials showed
any very considerable difference in any group comparison. Table 25 shows the
analysis of variance for Drill and Control Groups. Neither method nor
materials produced a significant effect, but for some reason the in;eraction
was significant at the 1% level. The A materials were done faster by the
Drill Group and the B materials by the Contrcl Group. In the case of the
Control Group the difference between the two materials was significant at
the 5% level (t test) but for the Drill Group it was not significant.

The number of sentences completely correct was in decreasing order for
Drill, Experimental and Control Groups and was greater for the B materials,
but none of these differences reached significance,

CGrammatical errors were separately tabulated. These included a variety
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of errors not attributable to particular words: errors of temnses of verbs,
misinterpretations of negative sentences and so forth. They did not corres-
pond exactly to order errors in the English to Russian translations becauge
they were not all attributable to the order of Russian words, nor did they
consist of giving English sertsnces in incorrect order. Heterogeneity of
variance made it necessary to use the Mann-Whitney U test to analyze the
significance of these data. The method of training made no significant dif-
ference. Hownver, there were significantly more grammatical errors cm the
A materials with a probgbility of less than .01.

Vocabulary errors ware assessed by anslysis of variance, shown in Table
26. Here the method did make a difference, with the Drill Group having fewer
errors than the Contrel Growp, significant at the 57 level. The other group
differences were not significant.

Comparison of Patterms. ALl the analyses so far presented have been

based upon all the sentence patterns used in the test. However, the thrse
patterns differed along two dimensions and it would be plausible to pre-
dict differences in their results. The 3-word pattern could be expected to
be easier than the &4-word patiern when both had 2 grammatical order umlike
English. The 4-word pattern which had a word order corresponding to correct
Engiish might be easier than the 4-word pattern that was unlike English.
Table 27 shows the results ¢f a number of the tests separately for the dif-
ferent sentence patterns. Amalyses of variance performed separately for
the three types of sentences showed that the effect of method (im 2ll but

2 out of 27 comparisons) was significant at at least the 5% level for all
three types of sentences on time and total sentences correct in Englishk to

Russian Translation Part I and on total correct for the English to Russian
\




Group
Material
Forward

Backward

TABLE 21

Memory Span - Sequences Correct
(Mean Number Correct)

Drill Experimental Controil

A B A B

>
e

7.62 6.88 7.50 5.88 4.62 5.38

5.88 6.12 6.38 5.25 4.88 5.00




Source
Method
Material
Interaction

Within Groups

Total

Source
Method
Material
Interaction

Within Groups

Total

TABLE 22
Analysis of Variance
Memory Span - Forward

Drill vs Cortrol

SS df MS
40.50 1 40.50
0.00 i 0.00
4.50 1 4.50
108.50 28 3.88
153.50 31

Experimental vs Control

SS df MS
22.80 1 22.80

1.50 1 1.50
11.30 1 11.30
96.60C 28 3.45
132.20 31

o5
> SR

(=)}

6.61
43
3.28

&

ns

Z.05

ns




TABLE 23

Malysis of Variance

Memory Span - Forward Correct Less Backward Correct

Drill vs -Control

Source SS af MS F P
Method 11.30 1 11.30 5.23 £ .05
Material .30 1 .30 14 ns

Interaction 5.20 1 5.20 2.41 ns

Within Groups 60.40 28 2.16

Totzl 77.20 31




Group
Material
Time
Correct

Grammatical
Errors

Vocabulary
Errors

TABLE 24

Russian to English
(Means-Time in Minutes)

Drill Experimental

A B A B
4.12 4.71 4.32 4.16
10.12 12.12 9.62 10.88
5.75 .88 4,12 i.00
9.50 10.38 12.12 13.50

Control
A B
4.94 4.15
7.00 10.62
6.50 2,12
17.38 -14.25
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Source

Method
Material
Interaction

Within Groups

Total

TABLE 25
Analysis of Variance
Fussian to English - Time

Drill vs Control

SS df M5 F
.13 1 .13 .27
.08 1 .08 .16

3.76 1 3.76 7.67

13.78 28 .49

17.75 31
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Source
M2thod
Material
Iateraction

Within Groups

Total

TABLE 26
Analysis of Variance
Russian to English - Vocabulary

Drill vs . Control

SS daf MS F
276 .10 1 276 .10 5.12

10.10 1 10.10 .19

32.10 1 32.10 .70
1509.20 28 53.90

1827.50 31

ns




TABLE 27

Pattern Comparisons

3-Word 4-Word 4-Word
Unlike Like Unlike
Test Method English English English
English to
Russian
Part 1
Time Drill 1.77 2.13 2.61
Experimental 2.59 2.76 3.25
Control 2.88 3.24 3.91
Sentences Drill 16.68 16.62 15.19
Correct Experimental 13.19 13.38 10.88
Cu Erol %.62 8.69 5.56
Order Drill 0.00 0.00 .62
Errors Experimental 1.69 1.19 4,81
Control 7.44 6.44 9.00
Vocabulary Drill 1.69 1.38 2.81
Errors Experimental 4.25 4 .44 4 .94
Control 4 .56 6.06 9.38
- English to
Russian
Part 11
Sentences Drill 4 .56 4.31 4.12
- Correct Experimental 3.56 3.00 2.75
H Control 2.31 2.00 1.12
: Order Drill .00 .38 .12
: | Errors Experimental 31 .81 2.31
2 Control 2.06 2.44 2.94
1 Vocabulary Drill 1.62 1.81 2.31
2 Errors Experimental 3.12 3.50 3.19
f Contrel 2,38 4.00 5.44
% *
% Russian to
E English
g Sentences Drilil 6.31 3.69
; Correct Experimental 6.00 3.44
2 Control 5.19 2,38
;% . Grammatical Drill .94 2.38
3 Errors Experimental .62 1.75
: Control 1.62 2.38
% ] Vocabulary Drill 2.88 6,12
3 Errors Experimental 3.31 7.75

Control 3.94 10.94
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Part II. Szattered significant differences also occurred on other tests.
However, when the three methsd groups ars compared with one another on scores
representing the differences between performance on 3-and 4-word sentences

or on scores represerting the differences between English order and non-
English order, there is littie indication that length or order had more effect
on one group than another. Although we might have expected that the control
subjects would have been at a greater disadvantage on the more difficult sen-
tences, 2specially where the difficuity was a matter of word order, there is

no indicationm thaz this was so.

Discussion

Aptitude. TIum spite of the fact that our experimental measures were €x-
tremely 1imized in the smount of matarial covered and in the variety of

¢opped, they showed guite respectabiz correlations with the

[0}

language skill
whoie zad with some parts sf the MLAT. These results encouraged us to think
that we were measuring skillis which required some »f the same abilities as
studying foreign languages.

The differeunces in aptitude correlations between our method groups may
alsc be of interest. Poltizer (parsonal communication) has expressed the
view that parfern drills will have a leveling effeci upon language learners
with respect ¢o aptitude, that is, the less apt will succeed much better
with drill techniques than without while those with greater original ap-
titude get less benefit from directed drills. If this is true, then ap-
titude migh% be expected to correlate with our measures more closely for
control than for pattern drill subjects since the leveling effect of the
drill would reduce the range of scores for drill subjects. The correlationms

show just such a trend with higher and more significant ones for the Control
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Group <han for the Drill Group with the Experimemtal Group standing between.
These results are comsistent with the nypathesis thar ability is a smaller
factor in the success of the drill methed znd ziso imply that differences
within our Experimental CGrosp mwey be Fu = dependent on ability thzn those in
the Drill Gzroup.

The ane part of the HLAT, however, rhat might be imterpreted most readily
as a test of grammatical abiiity, Part iV. Werds in Sentences, showed almost
no relation to any of our medsures, evah $,yrder erzors” and ''grammatical errors’,

o Russian. Although it

s

which were specifically tests of grammatical skill
might bz expscted thalb one reason for this lack of correlation would be the
very small varismce of order ersors im the Drill Group, the separate correla-
tions for the Coatrsl Grouwp were ales nearly ail Imsigaificant. As far as our
messures go, therefore. we fiad no goad evidence Lhal this, or, in fact, any
other part of the MLAT is related %o our cubiests® ability £o learn to put
Russian words in Rusziam order.

Free Recall: Our free zecall rest yieided no scores that gave any Sup-

port to our hypotheses. The lzck of differsace shows that we succeeded in

s aspect of vocabulary learn ping under control zlthough

e

keeping a% least th

e

ces showed ¥p om cfhner fesis. Alzc the fact that

b )

some vocabulary differe
1yt and "y" words were recalled about egually oftem suggests that we succeeded
in bringimg beth sets T2 & similar ievel of learnimg. However, OUT hypo-
theeis that subjects lesraning by patiern drills would have z befter Semnseé cf
the form-class of individual words found mo support ia the number of form-
class "reperitions” im veczll sequence. The only significant simple effect

of methed was a greater clustering ratio for drill subjects than for ex-

perimentals. It is difficult to interpret this im terms of our hypothesis.
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Although the drill group had more pattern drills than the experimentals, the
controls had none at all. Tbke most likely expianation of the lower cluster-
ing ratio for experimentals seems to lie in the fact that eaci set of words
from one form-class was divided into two smaller sets in the iearning pro-
cedure and separated both in time and in method of training. Interactions
between material and method in comparisons between experimentals and the

other groups also seem to have no direct implications for our hypotheses.

All groups showed a significant degree of clustering by form-class, as though
each had acquired some sense of these categories. The English translations
of the words and possibly the grammar lessons must have provided enough cues

to account for this effect without pattern drill.

English to Russian. Our hypotheses stated that the Drill and Experimental

Groups, having acquired language habits more like those of the native lan-
guage, should be able to produce sentences faster and with fewer errors in
word order than the controls. Although control subjects had demonstrated
that they were able to apply the rules and had equal exposure to the words,
it was expected that this knowledge would not be enough for them to equal

the fluency in sentences of the other subjects. Control subjects should

Lut their native language habits of word order could

! v

be expected to mislead them in constructing sentences when Russian grammar
differs from English.

The results support the hypotheses as far as time and order errors are
concerned for Drill and Control Groups. On Part I the drill sub jects took
about two-thirds as much time as controls and averaged less than 6 sen-
tences out of 54 with.any kind of errors as compared with 32 for controls.

The Experimental Group, however, did significantly less well than the Drill
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Group on both measures. Their time was very close to that of the controls and

< i

insignificantly:different( In total correct they stand roughly midway between

_the other groupé and significantly different from both at the 1% level of con-

fidence. The difference between the Drill and Experimental Groups was not

ot

predicted in the hypothesis. It had been supposed that the superiority of

pattern driils would depend primarily on the fact that the patterns were

“irilled rather than upon the way in which the test words were learned. Al-

though it is true that the Drill Group had more actual pattern practice, the
Zvperimental Group had had enough such practice with the "x" words to reach
a plateau of speed and accuracy comparable with that of the Drill Group in
the training pericd. It seems at least equally plausible to attribute the
difference to the method of learning the "y" or test words. We will return

to this question in the following discussion of vocabulary errors.

The analysis of vocabulary errors, that is, simply missing words or

selecting the wrong word, showed a large and significant difference favor-

ing the Drill Group over the Control. The Drill Group also had signi-
ficantly fewer errors than the Experimental Group (at the 5% level), but
the Experimental Group was not significantly better than the Control.
Similar results occurred also when variations on the English sentences were
ueed, Since the number of exposures to each individual word was equal for
the three groups, we must explain the poorer performance of the experimen-
tals and controls in some way. At least two different explanations seem
possible, one in terms of the conditions of learning, the other in terms
of the test.

First, it is possible that words are more readily learned in sentence con-

text. New words in the native language are more often encountered in sen-
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tences. Here the normal cues of form-class are provided instead cof only the
artificial cues of translations into a foreign language. The sentence con-
text may also add to the meaning. If ease of learning in sentence context is
the explanation of the difference between vocabulary performance in our three
groups, the same difference should be found if we look at error scores during
the learning sessions. Table 28 compares some vocabulary learning scores
with the data on test errors. The first row shows the number of vocabulary
errors in the very first learning sessions with 48 of the words. Although
the Control Group made more errors than either Drill or Experimental,
analysis of variance shows neither method nor materials to produce a sig-
nificant difference in errors. The second row shows errors in the final
learning session for the same words used in the test. Again controls and
experimentals make more errors but neither method nor material has a signi-
ficant effect. The last row shows the mean differences between each subject's
vocabulary errors on the test and the same subject's errors in the last learn-
ing session. This is a rough measurs of forgetting during that 24 hour
period. Analysis of variance between Drill and Control Groups was not Ppos-
sible because of significant,heterogeneity of variance, but a Mann-Whitney

U test shows the loss for the Control Group to be significantly greater at
the 1% level. Analyses of variance were used to compare the Experimentsl
Group with the other two. Although the figures show loss about midway
between those of the Drill and Control Groups, the difference is signi-
ficant only in comparison with the Drill Group (1% level, Table 29). This
implies that the superiority of the Drill Group in vocabulary is not

entirely due to a greater ease of vocabulary learning under drill conditions

but is, in part at least, a difference in retention or transfer. It should
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be remembered, however, that there was no difference in word retention as

measured by free recall.

wre

Another possible explanation of experimental and control subjects' in-
feriority in vocabulary lies in the fact that the words are tested in a
different context from that in which they were learned. In particular, the
test requires the control subiect to do two things at once, first, remember
the words, something she has repeatedly demonstrated her ability to do during
learning, and second, to think about the order in which they must come in
the sentence. Although she has demonstrated that she can perform this task
also, to do tke two tasks at the same time introduces a new element of com-
petition for both. Fer the drill subjecfs, in contrast, the test repeats
almost exactly the training procedure except for particular word sequences
and lack of feedback. These subjects had always had to work simultaneously
on vocabulary and word order problems throughout training. If the drill
method produced the kind of automatic, unconscious grammatical responses
it was supposed to, the subjects would be able to give a greater share of
their attention to the vocabulary task and succeed better even though their
original learning of vocabulary was not significantly superior. The fact
that in spite of their pattern drill training the experimental subjects
were not able to do better than the controls as far as vocabulary is con-
cerned suggests that vccabulary performance is not helped by pattern drills
except when the words tested actually occur in the drills.

1 Cloze Test. Drill subjects showed the predicted superiority over conr-

trols in their ability to fill blanks in sentences with grammatically
appropriate words. In this tes¢ the Expsrimeatal Group, although not sig-

nificantly more accurate, was significantly faster than the Control Group




TABLE 28

Vocabulary Errors in Learning

Group rill
Material A
Errors in

Early Learning

%" Words 25.75

Errors in Iast
Learning Session
"y'' Words 6.25

Errors in Test
Ay’ Word Minus
Errors in Last
Learning Session -1.25

15.50

4.50

2.25

Experimental

A B

24.25 22.50

3.88 8.75

6.12 8.50

Control

32.38 34.50

6.50 9.50

14.75 9.25




TABLE 29
Analysis of Variance
Vocabulary Errors in Test: "y Words Minus

Errors in Last Learning Session

Dl ¥3 . 'Expzﬂinen‘f'ol

Source SS df MS r

) Method 371.30 i 371.30 9.37
Material 69.00 1 69.00 1.74
Interaction 2.50 1 2.50 .06
Within Groups 1109.90 28 39.64

Total 1552.70 31

.01
ns

ns
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at the 17 level and not significantly below the Drill Group. Since subjects
were instructed to fill the blanks with any appropriate word that came to
mind, this test could be regarded as a kind of controlled recall test. Super-
iority in the Cloze Test might have been attributed tc a greater available
pool of words in memory. However, since there was no Jifference in free
recall between the groups, it seems reasonable to attribute the Cloze Test
differences to the better sense of form-class which we predicted the pattern
drill subjects would acquire through repeated use of wcrds in sentences.

Memory Span. Our hypothesis stated that the Drill and Experimental Groups,

with stronger grammatical habits, would perceive material in larger umits,

_or "chunks', and hence have a longer span of memory. The expectation would

apply only to grammatical sequences however. The results wers consistent
with this hypothesis in that there were significantiy more sequences correct
for the Drill and Experimental than for the Control Group on forward but not
on backward lists. (Drill and experimental were not significantly different
on either forward or backward lists.) The fact that the pattern drill sub-
jects did better than the controls on grammatical sequences but not on un-
grammatical ones shows that their superiority cannot be attributed to a dif-
ference in vocabulary skill or to greater practice with remembering several
words at a time. The difference must be attributed to practice with the
particular grammatical patterns used in the test. It is worthwhile to
repeat here that no particular sequences of words used in the test had ever
been practiced, since only 'y" words were used in the test. The practic2d
cequerces were with different words of tiie same form-classes as those used
in the test. The fact that the Experimental Group did better than the con-

trols shows that there was some transfer from the pattern drills with "'x"
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words to memory span with "y'" words. The learning of grammatical structures

seems to have some effect beyond the actual pool of words of which they were
made up in training.

Spoken Russian to English. The tramslation from spoken Russian to English

was designed as a test of comprehensiom. The subject had to perceive cor-
rectly the Russian sentences, as he did in memory spam, but had also to uncer-
stand their meaning. It was a diffieult task, as any novice linguist can
testify after his first exposure to native speakers in comversation. Our
drill subjects had slightly better scores tham the controls ia this test,

but only in wocabulary errors did the differeance due £o method reach sig-
nificance at the 5% level. We do not, therefore; find evidence in this test
that grammatical habirs acquired by our drill subjects made them able to per-
ceive the spoker langmags more meaningfully. The number of grammatical
errors in Russian to English tranmslation was sigaificantly differant (by the
Mann-Whitney U test) for our iwo sets of materials. A large number of these
errors consisted of leaving out negatives and past tense markers in the
English. Since these happen to occur several times in the A set of

materials and mot at all in the B set, we can probably safely conclude that
these errors account for the difference between the materials. Also, drill
subjects were faster than contrels on B materials and control subjects on

A materials. This interaction is significant at the 1% level. These

differences due to material, however, have no particular implications for

our hypotheses.
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Conclusions

Conclusions from the viewpoint of the linguist: The present experiment is

based upon a very simple "theory" of grammar in which a sentence is defined
as a sequence of '"slots" into which words of given form-classes may be put.
No more detailed analysis, either of phrase structure or of deep trans-
formational structure, is implied. The corpus is much too small for such an
analysis to have much meaning. The question therefore is whether such a
limited treatment of grammar could have any implications for more extensive
learning of the grammatical structure of a language.

Two arguments may be made in order to justify such a study. The first
is that a beginning learner of a second language probably is forced to start
with imitations of particular form-class sequences which are presented to
him ready-made. He has no other basis for forming utterances. Secondly,
it seems likely that a corpus of sentence-frames learned in this way would be
necessary before any of the more fundamental relationships could be learned.
How a knowledge of the transformational relationships in a given language
could or should be used in designing lessons for the non-native speaker of
that language is an interesting question admittedly much beyond the scale
of the present study. OQOur argument is that an adult learner of a new lan-
guage must work for a time, perhaps for a crnsiderable time, with a grammar
that is based upon a limited number of pattern sentences and is learned by
imitation. Therefore we believe it is useful to the language teacher to
know which methods of learning these initial patterns are most effective.

Politzer (1965) refers to Palmer's (1917) distinction between '"primary
matter', units learned by heart, and "secondary matter", units built or

derived from primary matter. The present experiment deals only with the
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learning of primary matter and with one fairly simple secondary process,
substitution. It does not suggest any other means of deriving secondary matter,
but its assumptions do not require that substitution be regarded as the only

cssible process for deriving it.

)

The circumstances of second-language learning in the early stages make
of it a very special case of language learning and language skill. Although
presumably the very advanced speaker of a second language may approach the
kind of grammatical skill the native speaker has, and alil:zugh in his later
study he may learn to apprehend the more complex and deeper levels of gram-
matical relation, it seems doubtful that the first steps of primary learning
bear much resemblance to the later stages of secondary derivation. Therefore
the learning processes of our subjects may be interesting to language teachers

without necessarily having any important implications for comprehensive

theories of grammar.

Conclusions from the viewpoint of the language teacher: Our results have

several practical implications. The most important of these is a demonstra-
tion that something is accomplished by a pattern drill. Although this will
not surprise any teacher who uses the drills, it is an important step in a
sober appraisal of the method. It demonstrates the effectiveness of the
drills as such, independent of all the confounding factors of enthusiasm,
personality, materials and measurement bias that are so difficult to control
in classroom observations. It also transforms the basis of advecating such
drills from a purely theoretical status of what "ought to be" considering

what we know of the nature of language to the factual status of an experimental

result.
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The fact that our drilled subjects performed so much faster than the con-
trols suzgests that the method may be successful in developing relatively
automatic habits and therefore of eliminating some of the stumbling, hesitat-
ing and puzzling so characteristic of beginners in foreign languages. The
almost total abseanse of errors in word order in our Drill Group further sug-
gests that automatic habit, rather than the conscious following of rules, is
the "natural" basis of fluent speech. If grammatical speaking were a pro-
cess of conscious rule-following, it would be expected that speed would be
achieved at the expense of accuracy. Instead our faster group of subjects
performed better.

The superiority of our drill subjects in vocabulary is not entirely
explained. With number of presentations and responses to each word in train-
ing held constant for all subjects and with no evidence of differences in
error rates for vocabulary during learning, we tentatively conclude that the
difference in performance is caused by the presence of the additional task of
putting the words into sentences, a task which was less practiced by the con-
trol than by the drill subjects. Another possible explanation lies in the
difference between the learning and the testing conditions. The fact that
the experimental subjects did significantly less well than the drills would
suggest such an explanation. Some differences in the ease of iearning in
the two contexts may also exist, but we have no clear evidence of it in our
data. For the language teacher it would bz safe to conclude that vocabulary
learned under pattern drill conditions is at least as well learned as in
word lists and easier to use in later sentences.

It is also important for the language teacher to recognize what is not

inplied by data such as ours. In the first place,our conclusions about
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pattern drills apply only insofar as the drills resemble our experimental pro-
cedures. Pattern drills can take quite a variety of forms, and our resulZs
have no implications whatever about which would be best. We chose the form
which we could adapt mcst easily to our experimental conditions. It seems
likely that many other forms of drills would also be effective, perhaps more

so than the one we chose.

Another caution for the teacher lies in the difference between the amounts
and variety of knowledge learned in 15 hours in a lab and those that must be
learned even in a single semester of a language course. For example, nothing
is said or implied here about the more fundamental grammatical relationships
suggested by transformational grammars. We have dealt only with a very super-
ficial form of surface structure and only with very simple sencences. A
great many linguistic skills are not even touched upon nor are their inter-
actions with the processes we have studied. For example, it might be that
excessive drilling of certain patterns would produce negative transfer
effects on the learning of other patterns. In short, this experiment would
not justify any blanket policy regarding all uses of pattern drills. It
simply shows that under certain conditions, certain types of drills do pro-

duce the desired and expected results.,

Conclusions from the viewpoint of the psychoisgist: The most important

implication of our results for.psychology is that sentence-forming skills
have been produced which are not easily attributable to sequential responses.
For psychology this is a radical conclusion. Almost all psychological
theories of learning that have been applied to verbal and language learning
depend fundamentally upon the assumption that sequential responses underly

all language skills. Therefore before deciding finally that the traditional
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approach really does not explain this form of grammar learning, we should ex-
amine the possible interpretations of our results that might make them predic-
table from stimulus-response association theories.

The first would be some version of the "mediation" approach. Mediation,
in this sense, is an attempt to account in terms of learned sequences for
the development of associative responses that seem not to have been directly
practiced. The basic idea of mediation is that once the stimulus-response
sequences A - B and B - C have been learned, A will have developed a tendency
to evoke the response C because the learned response B will function as a
etimulus to evoke C. Most mediational theories further suppose that when A -
B is learned, a backward response tendency is also formed such that B tends
to evoke A as a response. Thus many secondary or incidental associations
are formed in the course of learning and could account for the fact that
learned behavior sequences occur without having themselves been practiced.
In our expariment we might say that each y (test) word was linked with each
x word of the class that followed (or preceded) it in the sentence pattern
and through these mediating chains with each other y word of the same class
as well. In this way sequential associative responses might be said to
mediate our observed behavior sequences, at least in the case of the drill
subjects. Our experimental subjects must be supposed to have learned a more
complex chain involving the English translations of all the words. Although
it has been amply demonstrated that both backward and mediated associative
responses are possible, they are in many circumstances weaker than direct
forward ones. Therefore we would expect our subjects tc need a great deal
of practice before the necessary connections were established. Our drill

subjects were quite well practiced but they were so fast and accurate that




it is difficult to believe that their performance in the test was due to such
2 complex network of separate sequential responses. However, we ¢: <ted the
mediation hypothesis by a comparison of the pattern of word associa..-n re-
vealed in the free recall test. There, according to an association theory,
order of recall should be determined by strength of asscciative connection. -
Table 30 compares for different groups of subjects the number of instances
where a word was followed by another word of the same form class. For the
most part this simply means the number of "repetitions' as in the previous
analysis of clustering. These are approximately the "paradigmatic associa-
tions" of Ervin (1961). The second row contains the number of Ervin's
"syntagmatic'" associates, that is, words which are followed in free recall
by words which could either precede or follow them in the sentence patterns
learned. We included both forward and backward associations because both
would be necessary for an associative mediation between two words of the
same form-class in our patterns.

Mediation theory implies that mediated associative responses must be
at best no stronger than the immediate associations that make them up.
Since our test responses would have to be 'mediated" by backward as well as
forward associative responses, they should be even weaker than the forward
responses involved. It is difficult by such a theory tc account for the
fact that our drill subjects, who had the largest number of experiences
with the supposedly mediating ccnnections, still show less than a third as
many syntagmatic as paradigmatic associations in their recall sequences.
This occurs in spite of the fact that we counted both forward and backward
sequences as syntagmatic and there were therefore many more possible words

that would be classified as syntagmatic responses.




Table 30

Mean Number of Sequences of Words in Free

Recall Showing Grammatical Pattern

Group

Number of Repetitions
(Words of same form-class
following one another)
(Paradigmatic associates)

Syntagmatic Associates
(Forward and backward
combined)

Drill

18.12

5.62

Experimentzi

13.81

6.69

Control

15.19

4.12
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The main basis for mediation theory is probably theoretical rather than
empirical. Sequential stimulus-response association has been assumed to be
the basic building block of verbal learning since before the days of
Ebbinghaus. Mediation is a modification made necessary by such empirical find-
ings as ours. It has been shown by Kjeldergaardé and Horton, {(1961), among
others, that such mediated associations are possible, but this does not by
any means prove that they are in fact the basis of such things as paradigmatic
associations. The data of Table 30, together with the complexity of the
theoretical network of forward and backward associative responses that would
be required in our case, suggest that it is time to open our minds to the
possibility that forms of learniing other than sequential associative res-
ponses are occurring in language learning.

Another attempt to make grammar learning like ours consistent with an
association theory is Braine'’s idea of “contextual generalization'. Here the
medicting link is the context or sentence location. A closer look at what is
meant here by ’context' will show, however, that it cannot be specific media-
ting items or words. In Braine's experiment the new or generalized context
into which nonsense words were correctly placed after learning had nothing
specific in common with the previous context, that is, the context was an
entirely new word, never before encountered. (The present experiment re-
sembles Braine's in that no sequences were carried over from training into
testing.) Braine points out that the only basis of '"generalization" is the
location in the sentence. This means we are dealing with an entirely dif-
ferent kind of generalization from that which implies either similarity or

associative linkage of particular items.

In short, these two possible '"'sequential' explanations of our results
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are weak. Contextual generalization does not really bring any associative
connections into tue picture. Mediation would require so many and such complex
sets of sequential associations that it is extremely difficult to believe that
our few hours of training could produce the necessary selective rsinforce-
ments. Also, our free recall data show no evidence of these mediating sequen-
tiai associations. In the absence of any prior assumptions to the effect

that sequentisl associations must necessarily be fcund in order to account

for any form of verbal learning, it would seem more plausible to interpret

the results as showing the possibility of learning a more abstract pattern,

a sequence of word classes, rather than of individual words. To accept such
an explanation is to forego the possibility of talking of sequences of res-
ponses, however generalized. A form-class of words is not based upon any
similarity of responses, that is, words with common privileges of occurrence
do not necessarily have any physical rasemblance to one another. Nor is it
possible to assume that their associated *"meanings" have any necessary resem-
blance. (The class of nouns, for example, goes much beyond the traditional
names of persons, places or things.) A psychological interpretation of gram-
ma¥ learning seems to require that we abandcn the simple associationism that
has been assumed (though not actually tested or demonstrated) in much of the
so-called ''verbal learning" research. The present experiment may be added

to the list of those that suggest the inadequacy of the assumption.

Although much theorizing in the field of verbal learning seems to ignore
anything other than saquential association as a basic explanatory concept,
other interpretations of learning have 2lways been available. To mention
only two recent instances, Gagné, in discussing the learning of concepts

and principles, and Miller, in connection with the learning of grammar, both




-63-

conclude that sequences of responses are not adequate basic elements of the
learning in question.

Gagné (1965) defines "principles" as chains of concepts but points out
-hat this is not the same as saying they are chains of stimulus and response
connections. This is because concepts are not limited to particular stimuli
nor to particular physical resemblances between stimuli which could form a
basis of generalization.

Miller (1965) also proposes an entirely different approach to verbal
learning. First he points out that to learn a language through reinforced
sequences of responses would require much more than a lifetime because of the
number of such particular sequences that are possible within the confines of
one language. Second, he infers from the hierarchical nature of grammatical
rules that, in principle, chains of successive responses cannot give any ade-
quate account ci the rules as they are now understood.

If we dismiss sequential association as an exclusive basis for a learning
theory, we should next try to suggest a substitute model that will account
for the learning we find. Miller makes several suggestions as to the kind of
theory required (1965):

"If we accept a realistic statement of the problem, I believe we will

also be forced to accept a more cognitive approach to it: to talk
about hypothesis testing instead of discrimination learning, about
the evaluation of hypotheses instead of the reinforcement of responses,
about rules instead of habits, about productivity instead of general-
ization, about innate and universal human capacities instead of special
methods of teaching vocal responses, about symbols instead of con-
ditioned stimuli, about senterces instead of words or vocal noises,
about linguistic structure instead of chains of responses -- in short,
about language instead of learning theory (p.20)."

Braine's contextual generalization has already been mentioned as a non-sequen-

tial model that might account for our findings. It is, however, limited in its

application to the view of grammar as substitution. Although Braine has made
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some attempt to extend it to cover phrase structure, its usefulness there
would depend upon assumptions about the further nature of phrase structure.
It has not been thoroughly spelled out in this direction.

Some theory of learning through rules or principles seems to be required
to account for behavior that conforms sc exactly to rules. Gagné's (1965)
notion of principles as hierarchies of concepts will serve as an example of
such a theory. He defines concepts in a way thet would appear to include
suck categories as form-classes in which there are not stimulus dimensions
of similarity across the membership but which nevertheless have common pro-
perties, in this case grammatical properties. Formation of sentences could
involve the application of a rule, a grammatical rule governing permissible
sequences or Structures.

One further requirement for a psychological theory of grammar learning
remsins, however. This is te account for the difference shown in this ex-
periment between conscious application of rules, such as may develop through
the vocabulary and grammar methods of learning, and the automatic, uriconscious
conformity to the rule that results from the pattern drill (or from the nor-
mal language laarning process of children). Although the rule in our ex-
periment was a simple one, there was nevertheless a considerable difference
in the performance of our three groups. This led us to conclude that there
was some important difference in the nature of their learning. Nevertheless
all were able to perform in accordance with a rule. Our new theory, then,
will have to make room for a distinction between the conscious application
of a rule whose meaning is understood and the automatic, unconscious conform-
ity to the same rule. The need for a theory of "unconscicus" application of

rules is also clear from the common observation that people, even pre-school
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children, speak grammaticalily though few if any know in any intellectual or
conscicus sense many of the rules they are following. The distinction between
conscious and unconscious application of rules cannot be thrown under a be-
havioristic rug by saying that a concept or a rule is said to be "known" when
it is correctly applied. The difference in behavior between our Control Grosp
and the other groups requires a theory that will provide two quite different
meanings for "applying a rule".

de must also provide in theory for the .development of the ability to apply
a rule unconsciously even when it may have started as a conscious process.
Second-language learning is not the only instance where behavior which may
begin by being directed consciously becomes quite unconscious in later ay-
plication. Motor skills like driving a car and playing the piano could also
be described as conscious and then unconscious application of complex sets of
rules. Like language they are not fully accounted for by rigid sequences cf
motions, each triggering the next.

Whether we are dealing with rule-directed behavior that develops through

originally conscious and intentional following of rules or with similar be-

havior fer which there is no history of consciocus rule-following, it must be
recognized that a new concept of the organization of behavior is needed.
Provision must be made in theory for the functioning of conceptual categories
that probably are hierarchically organized and that are not identifiable
with any particular responses or any particular stimulus characteristics. We
need such a set of concepts not only to explain the grammatical patterning

of language behavior, but probably also to understand its semantic functioning.
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Appendix A

Experimental Materials: Six Russian Sentence Patterns
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/ /
x ¥ i HET KHUI'

by uncle there are no of books*

My uncle has no books.

/ / /
X y T'OCIIo A HE BhHJIO IITHI
by lady was not of birds

The lady had no birds.

/ /.
X TAM MAJIO JETEA
over there few of children

There are scw <nildren over there.

y 3ECH MHgPO ROPéé
here many of cows
There are many cows here.

y ¥ COCEIKH HE BVIET cEcTEP
by neighbor won't be of sisters

The neighbor won't have any sisters.

/ / /
y Yy IAPYTA HEMHOT'O CTYJBEB
by friend some of chairs

The friend has some chairs.

3-word Unlike-English Sentence Pattern
Pattern A I

Fig. 7




/
KVPUTH BAM
to smoke B for you

You are not allowed to smoke.

/
CYUTATH HHE
to count for me

It is possible for me to count.

L

/
IIPABUTH EU
to drive for her

It is difficult for her to drive.

/
X0IUTBb m

to walk for them

It is impossible for them to waik.

/ /
YBEXATD MY
to run away for him

It is easy for him to run away.

CIIATB HAM

to sleep for us

It is necessary for us to sleep.

3-word Unlike-Engiish Sentence Pattern

Pattern B 11

Fig. 8

/
HEJIBE351

not allowed

/
MOXHO

possible

/
TPYHO

difficult

/
HEBO3MO ¥HO

impossible

/
JETKO

easy

/
HY¥HO

necessary




/ V4 /.
VHOK HAYAJ VIAHHEY
monk began long

The monk began the long textbook.

/ / 4 -
IIICATEJD IIOHAJ CHYYHHHU
writer understood boring

The writer understood the boring report.

/ / ”
BPAY [IHCAJ HEMEIKIU
doctor wrote German

The doctor wrote the Germen essay.

/ / o
OTEI IEPEBRI KPATKHIL

father translated short

Father translated the short story.

/ / /.
YEJOBEXK YUATAJ CTAPHU
persor: read cld

The person read the old diary.

/ / /
YUUTEIL KOHUMI 'PY3VHCKUU

tescher finished Georgian

The teacher finished the Georgian lesson,

4-word Like-English Sentence Pattern

Pattern A III

Fig. 9

/
YYEBHUK

textbook

Vg
JORJIAL

report

/
OYEPK

essay

/
PAGTHKAS3

story

/
JHEBHUK

diary

/
YPOK

lesson
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/ / / /
x JETOM HEHA YXOUT PAHO
in summer wife departs early

In summer my wife departs early.

< OBHUHO VEHH MOETCS BEGEIO
usually scholar washes up cheerfully
Usually the scholar washes up cheerfully.

/ / / /

x OCEHBX YWHO BHUK E3UT MEZJIEHHO
in autumn official rides slowly
In autumn the official rides slowly.

y  uHOTZA MOPAK BCTART HEXOTSE
sometimes sailor gets up unwillingly
Sometimes the sailor gets up unwillingly.

y 3MM0/171 CJIY)I{A/HRA oAEBKETCH BICTPO
in winter maiz dresses quickly
In winter the maid dresses quickly.

y BECHOH ZIBO/PHI/IR ECT H(§3/1HO

in spring janitor egts late

In spring the janitor eats late,

4-word Like-English Sentence Pattern
Pattern B IV

Fig. 10




/ / /
BRICTABKY OTKPHBAET MHAETO

exhibition is opening many

Many artists are opening the exhibition.

/ s /
KOJIX03 IIOCEIAET MAJIO

collective farm is visiting few

Few foreigners are visiting the collective farm.

/ / /
HAMATHUK YUCTUT COPOK

monument is cleaning forty

Forty people are cleaning the monument.

/
OCMATPUBAET TATH

CAL

garden is looking at five

Five comrades are looking at the garden.

/ / /
CTOJIRIY HIET HEMHOT'O

is searching for some

capital

Some girls are searching for the capital.

/ /
JATEPDH YBEJAUYNBAET CTO
camp is enlarging & hundred

A hundred boys are enlarging the camp.

4-word Unlike-English Sentence Pattern

Pattern B V

Fig. 11

/
XYJZO0¥HUKOB

of artists

/
WHOCTPAHIEB

of foreigners

/
JIOER

of pecple

/
TOBAPHIIEHR

of comrades

JEBYVIIEK

of girls

/
MAJBUYHNKOB

of boys




/ / / /
X PO BO ZIHUK ET0 HUT'E HE BHJAEJ
guide him nowhere did not see

The guide did not see him anywhere.

/ / / /
X X0351H HEHA HAPOYHO HE CJVIAJ
landlord me puxposely did not listen to

The landlord purposely did not listen to me.

X KBéﬁ BAC HH P£3? HE HCHéﬁ o
John you not omnce did not loox for
John did not orce look for you.

! 4 /

y PABOTHHUK AX XOPO1mo HE OIMCHBAJI

worker them well did not describe

The worker did not describe them well.

/ / /
y CYIbs HAC HUAROT ZIA HE YUUJI
judge us never did not teach

The judge never taught us.

/ /
y MyX EE P AHHIIE HE XBAJUIT
husband her earlier did not priase

The husband did not praise her earlier.

4-word Unlike-English Sentence Pattern

..

Pattern A VI

Fig. 12




