






























































































































































In List 2, /c/ was the most difficult consonant to be identified, a
-finding comparable to an earlier one in the previously mentioned report.

The least difficult conscnant was /37, as would be expected on the vasis
of a contrastive English-Russian anslysis. ) |

List 3, containing plain ves. palatelized contrasts, yielded data which
clearly showed the effect cof the following vowel on consonant ldentification.
A1l but one of the most difficult items contain /i/, the difficulty of which
" has been shown in our previous reports. The remalning item in this group is
difficult both graphemically and phonemically, namely, J or /1/ vs. /1j/.
The grapheme Il was chosen frequently for the grapheme JI ., and the identification
of the plain or palatalized lateral proved difficult for all groups.

For all three lists, the two groups given phonemic transcription did
consistently better than the groups using only the Cyrillic slphabet.
Specifically, in List 1, Group PA performed best, whereas in Lists 2 and 3 it
was PA. Apparently listening to the alternatives as well as seeing'them
proved least helpful on the plain vs. palatalized contrasts. This may be
due to the wide allophonic range of vowel: phonemes after consonahts of both
series. (see Table 6).

Lists 46 containéd bisyllasbic items. The subJjects' task was to
identify either the stressed or unstressed vowel in one of the syllables,
depending on the particularliist. In genersl, the data from these lists
éuggest thaﬁ stress patterns linked with wvowel identifiecation should have
followed consonant identification in monosyllabic CVC patterns; in spite of
no anticipated difficulty wifh the recognition of stress patterns for
Eriglish speaking subjects. More specifically, in examining the least and

most difficuit items in these lists, it seems that the subjects tended to
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disregard -the vowel and listen primarily for stress placement. Thus, among
the least difficult items, the stress in the correct alternative usually
occurs on the same sylleble as in the stimulus, and the reverse tends to
be true of the most difficult items. The stress was usually marked on each
item on the subject's answer sheet so that perhaps this visual aid slso
contributed to the above resultis.

This interpretation is further supported by the fact that no clear
pattern of vowel difficulty emerged, in contrast to our previous experiments.
(See Suppes et al, 1962b). The phoneme /u/ which had clearly been identified
as the least difficult phoneme now appears among the most difficult when
in a positionally different stressed syllable than the stimulus vowel.

On the other hand, /i/, which previously was without guestion the most
difficult phoneme to identify, was agsin difficult when the correct answer
and the stimulus had different stress patterns, but was among the least <.
difficult when the correct answer and the stimulus had the same stress
pattern.

. Lists 7 and 8 contained monosyllables of the (C)CVC(C) pattern, the
former omitting the problem of neutralization of voicing word finally;
the latter including it. The types of mistakes are the same for both lists;
that is, the most difficult items usually include final clusters as opposed
to single consonanis. Also, no palatalized final consonants were found
among the easy items. The groups with phonemic transcription did better
on both lists than those without, but the difference was more marked on List 7T
when the phcneméegraphemic correspondences were closer to a one-to-one
relationship, at least in final position. As was mentioned in Section 3,

on all the training lists the groups with phonemic- transciipiion.were
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superior, but on the test they did worse than groups without phonemic
transcription. It may be recalled that the test inecluded only Cyrillic
orthography. end-no auditory presentation of the aiiernatives. As a matier
“.of fact; Group PA clearly performed best on the test. The difficulty of
/pf and /b/ discriminations, és well as that of./c/, clearly re-emerged;
for all experimental groups. Also, palatalized final consonants presented
difficulty in matching, as did items having different stress patterns in
the correct answer and stimulus.

Lists 9=11 were based on word matching, so that the previous training
on phonemic discriminations could be evaluated in a new comtext. Generally
'-speakingﬁ items with phonemically very dissimilar alternatives were
identified eazily by most subjects, whereas those involving minimally
contrastiﬁg choices proved most diffielt. Most important, these results
‘suggest that training on minimel contrasts did not carry over to longer
seguences.

The most striking difference between data from these lists and from
previéus ones, however, was that the performance of Group ?K_fell ruch
further below that of the other groups (Table 4). Fﬁr example, in List 9,
Group PA had only 52% correct responses whereas Group PA had 90%° The
combination of phonemic transcription and auditory presentztion of the
alternatives seems to have g definite bearing on discrimination of longer

sequences gs opposed to gingie phoneme matching.
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5. EXPERIMENT II

Introduction

This experiment was coﬁducted to determine whefher presentiﬁg phonemic
-franscription on only a fraction of the training trials would prombﬁe transfer
to a test conditlon in which no trénscription was available.. As we have
already nofed, intermittent presentation of transcription might be expected
to enhance.learning of the Cyrillic mo%e than would presentation on every
trial. Of course, the former procedure would also increase the similarity
of the training and test conditions, since transcripticn Wwas never given on
test trials. Therefore, the first .,aim of the present experiment was to test
some.hypotheses régarding the failure to find faciliﬁating effects of training
with transcripticn in Experiment I. A second purpoée was to compare
retention and relearning after a 2L hour intervél,-as against after
a two week interval. The experimental task was restricted to the
identification of visual representations of whole words in auditorily
presented sentences, which was the task in the last three lists of

Experiment I. The choice alternatives were not presented auditorily.



6. METHOD

Subjects and experimental design, .The subjects were 29 men anﬁ 9 women
stu@ents enrolled in an introductory logic class at Stanford University.
Only students whe did not know any Russian were eligible.for the experiment.
Each subject_participatea_in twd one=hour.sessions and was pgid four dollars
at the end of the second session. |

A2 x 2 factorial design was used, résulting in four groups of.subjects;
‘ ' 7 Retention Interval
Bhort - - Long
Training with phonemic Yes Group PS Group PL

ription? - -
transcription? No  Group PS  Group PL

SubJjects were randomly assigned to groups. For Groups_?S, Pg, ?L, and PL,
N =8, 10, 8, and 12, respectively.

Materials and apparatus. List 9 of Experiment T wes used. The other

material was the same as in that experiment5 To prevent the subject from
attending only to the Cyrillic; phonemic transeription never appeared{over
the correct answer.

Following the fourth lisﬁ a test was given, consisting of 2> of the
training items and 25 new items. As in Experiment T, no phonemic transcription
ér-correct ansvers were given on the test.

For the PS5 and PL groups, phonemic transcription was given twice with
each item over the first four ldists; once in Lists 1 and 2, and once in
Lists 3 and %, making four possible combinations which were counterbalanced
across items. ’

All response alternatives presented were grammatically correct, To
reduce the chancg that the subject might memorize the correct answer, a

different response alternative than the one correct on List 1 was correct on
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List 2 for each item. On Lists 3 and 4 these same two correct responses were
wsed. Again the four possible combinations were counterbalanced across items.
If an item appeared in the test list, the remaining alterﬁative was used as
the corrécf aNnswer.

Recordings of the instructions and experimental sentences for the
subjects were made con an Ampex recorder-reproducer model 601 with an
Electrovoice 623 microphone and Ampex Professional Recording Tape of 1 1/2 mili.
acetate at 7.5 inches per second. The person recording the material was the
zame native Russian speaker who recorded for our pervious experiments. The
instructicns were recorded by & native American speaker. The recordings
were played using the Ampex 601 tape recorder-reproducer and an Ampex 620
ampiifier loudspeaker. The play-back locale was a room 15 ft. x 25 ft..

The total time for each item was approximately 7 sec.. The length of
each list was: List 1, 6 min. 50 sec., List 2, 7 min. 5 sec., List 3, 7 min.
20 sec., List 4, 7 min. 25 sec., and List 5, 8 min. & sec.. Pauses were
inserted on the tapes to allow the subJjects time to turn pages and to move
from Iist te list. Brief instructions, similar to those in Experiment T,
were given zt the beginning of the experiment and between Lists 4 and 5. The
tobtal time for an experimental session was approximately 50 min..

Procedure. The stbjects were seated at a large table and each had
Lists 1 through 5 and a blotter in front of him. The instructions were like
those used in List 9 of Experiment I (Appendix B). They were played and any
questions the subjects had were answered by paraphrasing the relevant portion
of the instruction. Following this, Liste 1 through 4 were presented.

The subject circled one of the alternatives and then moved the blotter down
to compére his choice with' the correct answer. He then proceeded to the
next item in the same Tashion. At the end of List 4 the second set of
ingtructions was given and then the ftest list was presented.
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The second session for all subjects was identical in procedure to
session 1. For PS asnd PS groups the second session was held 24 hours after
the first session and for the_?i and PL groups, the interval between sessions

was 2 weeks.
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7. RESULTS OF EXPERIMENT TI

The proportion correct Tor each group on éach.list is shown ig.Figure L,
The amount of improvement from list to list is remarkédly slight. To
illustrate the effect of the reterntion interval, the data of the two groups
with the same retention interval were pooled (Figure 5). Similarly, the
effect of transcription vs. no transcription was exhibited by pooling over
retention intervals (Figure 6). We shall briefiy comment on these figures
before turning to the major analysis, which was an analysis of variance in

total mumber of correct responses on the Pay 2 test.
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Insert Figures 4, 5, and 6 about here
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Accbrding‘to Figure 5, the Day 1 proportions correct were about 05
higher for the long interval group than for the short interval group. On
Day 2 the discrepancy dropped tc about .0Z2. Since the_retgntion interval
variable did not enter until after Day 1, any ineguality in Day 1 proportions
correct would imply that extraneous féctors were operating (e.g., bias in the
selection of subjects). However, an analysis of variance in the total number
‘of correct résponses on the Day 1 test failed to yield any sigpificant inter-
group differences (for the retention interval F = 3.70, which was not
significant). 7

Figure 6 displays the comparison between the groups with and without
phonemic transcription training. As in Experiment I, the training led to
a higher proportion correct when the transcriptionwas present, (Lists 1-h
“and 6-9). The advantage did not ﬁfansfer to a test whendtranscription was
no longer available. That is, on the Day 1 test, the proportions correct
were .57 for the no-transcription group and .58 for the transeription groupj
respectively. The corresponding proportions on the Day 2 test were .54 and .58.
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Two mnalyses of variance were computed from the data of each céay, once

using.the total correct on the'tfaiﬁing lists and agéin ﬁsing the.total
correct on the test, We were concerned chiefly with the relatively long-lasting
éffects ~= those discernible from the Day 2 data. |

- Table T shows the resuits of an analysis of variaﬁce in total number of

correct responses on the Day 2 training lists. The F ratio between the
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transcription and no-transcription groups is highly significant (F = 11.15,
P < ,Ol)u We have already mentioned thaet this finding agrees with Experiment T.
Since the effect of the interval between sessions is not significant, any
initiél fetention differences must have been cancelled by relearning.

An analysis of wvariance in the total number of correct responses on
- the Day 2 test (Liét 10) appears in Table 8. Néither the-main effects nor

e W AR e M e G KR D U AR R o A N 3 DD K AN D R A D e o

_the interaction was significant. The same result cobtained for the Day 1 test.
Evidently, then, prior training with phonemic transcription did not affect
performance on =z test irn which no transcription was presented. In view
of the above-mentioned failure to find a significant effect of the
retention interval on the Day 2 training lists, it is not surprising that
no difference was found on the Day 2 test.

"Since the tests contained new items as well as items which had been
presented during the.training_series, it was possible to compare the groups

separately on_the'two item types. Table 9 gives the proportion correct on
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Table

Resulis of Analysis of Varianece of Total

Correct in Lists 6-9

Source Mean Sguare arf, o F
Retention Interval 1755 SN L 0:17
Experimental Condition 50515h7 1 "11.15%
Interaction S h17.1h 1 w0,927
Between : 1848.72 3
Within ' 453.03 34

P < .OL



Table B

Resulis of Analysis of Variance of Total

Correct in List 10

_ Source Mean Square 4af. F
Retention Interval 23.42 ) : 0.53
Experimentzl Condition . 26.56 1. : 0.61
Interaction R L 71.09 1 1.62
Between : © h0.35 3

Within _ - h3.82 34
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Insert Table 9 about.heré
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the old and on the new items for the group with and the group without prior
transcription training. On both tests; the proportion correct on old items
wag .0l higher for the group which had transcription training than for the
‘group without this training, The difference reached .06 for the new items
on the Day 2 test. However, none of these differences were statisticaliy
significant.

Although we were primarily interested in the relearning measure of
retention, scme indirect evidence is available regarding recognrition memorj
from the end of the first session to thé start of the second. The probability
of a correct response on List 6, conditional on a correct response on List b,
wag taken ag a rough index of retention. Of coursé? the contaminating factors
are the responses on the first test and relearning during List 6. For the
groups with transcription, this conditional probability was computed once
over the items having transcription present on both Lists 4 and 6. The
same items were included in the computations for the groups Without‘transcription,
Table 10 presents the results of this analysis. The only noteworthy difference

D D o 0 P D M ol o o v M ) o P O e S B e g i e o B )

Insert Taeble 10 about here

between the short and long retention interval groups involved the items

for which transcription was present on both Lists 4 and 6. Here the proportion
correct was .95 for the short interval group against .86 for the long interval
group. This finding suggests that a short retention interval may permit more

recall of the transcription, but the effect is rather mild. -
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A Tinal tengential analysis was performed to determine whether certéin
sequential dependencies were present in the training list data of the group
with trangcription. The guestion was whether the probebility of a correct
response depended on whether transcription had been available on the
preceding presentation of the same item {i.e., the presentation in the
preceding; list). If we again denote the presence of phonemic'transcription
on trial n by Pn and the absence by §n » the four combinations

Pnuan s Pn«an B Pn—an , and Fﬁwlﬁs of successive presentations of the

same item occurred equally often. Then two comparisons of conditiomal

probgbilities are of interest. TFirst, we consider the P P and P_ P
‘ n-1"n n-1n

items, asking whether the probability of a correct response on trizl =n
for items with transcription depends on whether transcription were present
on the previous presentation of that item (rows 1 and 2 of Table 11).
Likewise, we compare the items without transcription of the trial in gquesticn =-
the P P and P .P_ items, {rows 3 and 4 of Table 1k). All the

n-1"n n-i"n

comparisons yielded negligible differences, so no further statistical tests

e - O 0 v Pt % AW AC N K D EW R S g ey 0 e

Insert Table 11 gbout here
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seem required to establish that there was no prominent sequentiasl dependency
of this type.

Let us briefly comment on the amount of learning found and recapitulate
our conclusioﬁs from these two recognition experiments. The following remarks
concerning the effect of the retenticn interval are wade with reference to
Figure 6 of Experiment II. Nearly.all the improvement occurred on List 1,
since the proportion correct on this list was .60, in contrast to the <33

expected by chance. . Why learning did not continue is not clear.
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List 5 (Day 1)

List 10 (Day 2)

. Table 8

Proportion Correct for 0id and New Items

Type
0l1d

New

01d

New

in Test Lists

Proportion Correct

Group
No transcription Transcription
.60 .61
23 «25.
Ol 65
. 5k

.60




fable 10

Proportion Correct on the First Training List
on Day 2 (List 6), Conditionsl on a Correct
Response on the Last Training List on Day 1

(List U4)

Retention Intervsl

Short Long

Ko transcription group 67 .70
Transcription group

All items P on both lists , .63 . .59

All items P on both lists .95 C .86




Table 1l

Proportion of Correct Responses to Items Classified
According to Whether Phonemic Transcription .
was Available (P) or not Available (P) on

the Precéding Trial and onithe Present Trial

Proportion Correct on

Present Trial

Preceding Trial Present Trial Day 1 "Day 2
P P 76 19
P P | .70 .78
P P 72 .81

ol
el

(5 76







The méjor finding was that'fﬁe évailability of phonemié transeription
during the learning of Russian auditory - orthographic associations does not
appear 1o impro#e pefformance on a test when the transeription is no longer
present. Nor did learning with suditory presentation of the chdice alternatives
lead to higher=zscores on the test. Finally, the comparison of short vs. long
inter-session intervals in Experiment II revealed that retention differences;
as measured from Day 2 performance, were neglible. It seems plausible that
the lack of continued lmprovement from list to list at ieast partiy accounts
for the failure to find a persistent effect of the retention interval.. If a
higher level of learning had been reached oﬁ Day 1, more forgetting during
the interval might have appeared. In both experiments, ocur claim that phonemic
transcription is of very limited valué in facilitating learning hés only

been tested and affirmed under the condition of partial, nok complete, learning.

=35




8. REFERENCES

Reeds, J.A., and Wang, W. 5. Y., The perception of stops after "s".

Phonetica, 1961, 6, 76-81.

. Suppes, P., Crothers, E., and Welr, R. Some guantitative stﬁdies of
Russian consonant phoneme discrimination. Tech. Rep. Ne. 49,
Psychology Series, Institute for Mathematical Studies in the

Social Sciences, Stanford University, 1962a.

Suppes, P., Crothers, E., and Weir, R. Application of mathematical
learning theory and linguistic analysis to vowel phoneme

- matching in Russian words. Tech. Rep. No. 51, Psychology Series,

Institute for Mathematical Studies in the Socidl Sciences,

‘Stanford University, 1962b. -

36—



PO-EO
TA-CA
HH-HI
BOHA
MiOPSA
TAIIE
JIEHY
BETH
TOPH

KOM

PYKE

APPENDIX A

Sample Items from Each List

PO-EO
MA~-CA
XU~HI1
EFPO
JIYIIH
IVHE
CBEGTE
BEC
TECA
KOM
PYKE

_37_.

JIO-BO
CA-CA
Hbl-HI
MATH
LHEA
VKA
BOJIK

- IYTh

TOPH
Ijomm.
HEEY

BO-EO

IA~CA
H-HIL

TOPR

MOP{L

 MOCBE

XAPY
TTHI
TIPYIA -
CoP

IE




APPENDIX B

- Experiment IX Instructions

List 4, Regular Stressed Vowels. You are going to hear
a list of Russien words.  Each of the key Russian words has
two syllables, one of which is meore loudly stressed than the
other. The stressed syllable will have one of five vowel sounds,
approximately like the /a/ in father, the /e/ in Betty, the fof
© in foresight, the /u/ in ruler, the /i/ in milky or pizza.
Listen to which vowel has the loud stress in the key word.
Decide which of the three alternatives on your snswer sheet
has the same vowel, with the same loud stress, as the key
word. Circle this answer. Then see if you were right by
looking at the word in the first column of the next line.
Then listen to the next key word and continue as before.

List 5, Regular Unstressed Vowels. You are golng to hear
a list of Russian two syllable words. ZLike the words in the
preceding session, one syllable is stressed and the cther is
unstressed, or quieter. This time, you are to listen for the i
unstressed vowel in the key werd., The unstressed sylleble -
wili have one of three vowel scunds, approximately like the
/a/ in father, the /u/ in ruler, the /i/ in milk or pizza,
and will be softer than the other syllable. After you have
decided which vowel in the key word is unstressed, examine
the three-alternatives on the sheet in front of you. Circle
the word that has the same unstressed vowel as the key word.
After you have answered, look at the first column of the line
below to see if your answer was correct. Then listen for the
unstressed vowel in the next key word.

List é,rlrregular Unstressed Vowels. As with List 5 in
the preceding session, your task is to identify the unstressed
vowel in the key word and circle the answer which contains
the same unstressed vowel on your answer sheet. It will help
you to know that in Russian the letter than looks 1like C sounds
like this when unstressed: /a/ or /3, and that the letter
that lcoks like E when it is unstressed sounds like this: /i/o
Remember, each time you listen, to check your answer for
correctness.

List 7, Regular CVC. You are going to hear a list of one-
syllable Russisn words. Each of the key words ends in one or
more c¢onsonants. Listen for the very last consonant sound,
and decide which one ends in the same conscnant sound as the
key word. Circle your answer, then lock at the first column
of the line below to see if it is correct. Then listen for
the last consonant sound of the next key word.
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List 8, Irregular CVC. As with List 7, in the preceding session,
your task is to identify the final consonant sound of the key word.
Listen for the very last consonant sound. Then decide which alternative
ehds in the same consonant sound as the key word. It will help you to
know that there are six Russian leétters which have a differenent
pronunciation from the usual one when they are at the end of a word.

gsounds more like a than =a

I t a-
B 1T 1"t n n R [} 1 'b
B . 1"t " Tt 1 f " n v
II 113 It 1 1t k 11 133 g
}KL 1" n 1 it Sh I i Zh
8 . 11 TF 1 113 s " it Z

Yeour task is still to decide which alternative has the same final sound
as the key word.,

Instructions for Test based on Lists 1-8.

You are going to have a test on three kinds of items selected from

the lists you have been working with zp until now. One kind of item

is the consonant-vowel pair in which, for example, you hear this:
[mi-mji] and then select the appropriste spelling [ MH-MH ] from the
three glternatives on your answer sheet. Another example of this kind
of paiv is this: [ta-da] which would correspond to the appropriate
"spelling [ TA-IA ] on your sheet. The second kind of item 'is the
one-gyllable word ending in a consonant which you must identify. For
instance if you hear this: [porsh| | HOPI ] you pick the alternative
which alsc ends in the sound [sh], for instance [gyelysh] [ T'EJI ].
The third kind of item is the two-syllable word in which you listen, for
the unstressed vowel. For instance, if you hear this: [né}l] [ Hﬁﬂﬂﬂ ]
the unstressed vowel is [i] [ B ] and the correct alternative to pick
might be [1fri] [ Hy}%ﬂ which also ends in unstressed [i] {H 1.
Another example of this third kind of item might be this: Egupa],[ FJWTA ]
with an unstressed [a] [A], and the right answer is [shall] [WAJIH ]
which also has an unstressed [a] [A]. Only these three kinds of items
are included, the consonant-vowel pair, thé ohe-byllable word whose
Tipal consgonant you must identify, and the two-syllable word whose
unstressed vowel is what you listen for.
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Since this is a test, you will of course noct be given the .
right answer. Thus there are only three columns of words on your
answer sheet, which are the three alternatives for each item.

For some of you, there will be other differences between the
test procedure and the experimental procedure which you have
veen following. On the test, you will see onlky the Russian
spellings, and you will look at the alternatives, not hear them.

Lists 9=10, 2-word sentences. You are going to hear a.
list of shert Russian sentences, consisting of two words of
various lengths. From the three alternatives on the sheet
before you, decide which word was one of the 2 words you heard
in the sentence., Circle the word which corresponds to one of
the two words you heard in the two-word key sentence. Look atb
the first column of the line below to see 1f your answer 1is
correct., Then listen to the next key sentence, and again, declde
which of the three alternative words was the one that occurred
in the sentence. Continue to the end in this manner.

List 11 has lomger sentences.

You are going to hear a i1ist of Russian sentences of wvarious
lengths. From the three alternatives on the sheet before you, .
decide which word was the cne you heard in the sentence; ILook
at the first column of the line below to see if your answer is
correct. Then listen to the next key sentence, and again,
decide which cf the three alternative words was the one that
occurred in the sentence. Continue to the end in this manner.
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