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The development of the speech discrimination test described below
must be regarded as part of a larger framework of a test series
"Diagnostic Investigation of Language Acguisition'" which will appear
at a later stage. The need was felt 3b have a test at our disposal
with which a quick screening could be carried out concerning the
understanding of speech. The following investigation must not be
taken other than an account o. the work done to get more experience
of one as,- t of hearing. Naturally a definite pronouncement at this

stage of t' 1r specific investigation would be premature.

Speech Discrimination

Development of a Test

by M.C. Dinger.

lntroduction.

In present-day education an increasing use is mude of language
laboratories. Iut such aspectc as adaptation of the method to the
participar s and fitness or aptitude of the participants to such
methods of education have been littie investigated. in view of this

a plan arose in 1968 to develop a series of tests which were to give
an insight into the characteristios of students (van Herpt, 1973).
With the help of the results of these tests, combined with other data
as, for instance, study resul*s, it should be possible to mcke uce

of language labo:atories more effectively.

Purpose of the invesi. ation.

Within the framework ~f the diagnostic investigation concerning

L3
language acquisition ). now in progress at the Institute of Phonetic

*) This investigation is described in: 'Psychologie per computer -

een pilot.investigation, Diagnostisch Onderzeek Taalverwerving'.
(Psychology per Computer, a Pilot Investigation, Diagno:tic Investiga-
tion Language Acquisition); by L.W.A. van Herpt, Institu-2 cf Phonetic

Sciences, 1973, publication &0, Amsterdam.
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Sciences, it was of great importance to develop a test, with which
the hearing capacity of students making use of language laboratories
can be determined. A second motive for designing such a test was the
point that many investigations carried out at the Institute of Phonetic
Sciences incorporate listening experiments which, in view of the
validity of the results have to make use of subjects whose hearing is
upimpaired. In either case the stress falls on the capacity of hearing
speech-sounds. Therefore no use was made of pure tones as testing
material. The aim of the development of this part of the investigation
was designing a speech discrimination test which was to satisfy the
following conditiomns:

1. The test should be made so that groups of subjects would be.

tested at the same time

2. The results were to be automatically processed.
300 De .

3.1 Two batches of forty one-syllable tape-recorded words to be presented

via head phones to the testees.
The test to consist of two parts.
Part I 40 meaningful monosyllables,; divided into 4 groups of

10 monosyllables
Part 11 40 meaningless monosyllables, divided into 4 groups of

10 monosyllables.
The time interval between monosyllables: &4 seconds, between groups:
12 Beconds and between Parts I and II: 24 seconds. The volume varied
per group of 10 items. The level of loudness for Parts I and Il run
parallel and are chosen in such a. way that people with normal hearing
will have a 100% correct score for the first of 10 items, see 6.3,
(i.e. monosyllables presented loudest). The lowest level of loudness
will be. such that even a person with normal hearing will not under-
stand all the words correctly, or at any rate, will do so with great
difficulty.

3.2 The responses are multiple choice. For each stimulus the listener has
a choice of three, which are presented on forms for automatic scoring.
For these automatic scores use is made of an adapted Standard IBM 557
form. The order in which the three response possibilities are placed

on the scoring forms is fully randomized.
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The procedure during the test and the scoring instructions are given

on printed forms.

Definition 6f the Problem.

The data resultingfrom the test would have to decide the possibilities
and the usefulness of the discrimination test in the shape presented

heres Our -in interest centered on the following points.,

The usefulness of the speech material and the alternatives given.
a) The measure of discrimination resulting from the 80 stimuli offered.

b) The measure of equality of the alternatives.

Delimination of the level of loudness where amn optimum of discrim-

ination occurrea between testeese.

Deciding the degrece and the type of loss of hearinge.

As a result of the wrong responses an evaluation would be attempted of

the degree of loss of hearing and tane type of this loss.

a). The degree of loss of hearing could be based on the level-of loud=
ness with which a wrongly scored response was presented

b). The type of loss of hearing could be based on the choice of the

alternatives of the stimulus presented. (sece 5.3.2).

Assessment of the validity of the teate.

A comparative examination of hearing would be necessary in tne shape
of a tone audiogram. A number of testees with the largest and with the
smallest number of mistakes, and a number from the median group would

receive a request to come and have their hearing tested individually.

Testing of the following null hyi.sthesis.

Ho : A speech discriminationtest with meaningful test material and
a test with meaningless material presented under identical
conditions show no sign..%.cant difference.

Data presented in literature on the subject suggest that even a

person with normal hearing always shows decreased discrimination when

the stimulus material consists of nonsense-syllables (logotomes).
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Material.

Part 1

The starting point fer the meaningful speech material was the list
used at the Professor H. Burger School in Amsterdam, the so called
P.H.B., list. ‘¥rom it those monosyllables were chosen which produced
the most favourable alternatives. (see table I and I1II).

The right choice of alternatives is an esseatial part of this
investigation as the investigation is conducted on the basis of

forced choice scoring.

Part I1
The material for the second part of the investigation was designed
in collaboration with Miss J.M. van der Stelt, also of the Institute

of Phonetic Sciences. It consists of meaningless monosyllables. These

have been constructed in suca a way that the same vowels have besn
used equally often in Parts I and Il. In this way an attempt was made

to keep both parts as equal as possible. (see tables I and 11).

The Alternatives.

Kruizinga's

*

The alternatives for both parts have been formed by making use of the

stimulus as before. (sce tatles I and II).

1s The alternatives have been formed by changing ome phoneme in
comparison to the stimulus olfered.

2. This phoneme was chosen in such a way that an endeavour could be
made to establish the type of deafness (low- or high-tone deafness)
from the analysis ol the types of mistakes made by tke subject.

For instance in Yart I an item was subjected for judgment: bier
(bir]. The testee could choose between: mier- bier- buur. In trans-
cription [mir-bir-byr].

The mixing up of [i] / {y] might point to high=-tone deafness; the

mixing up of (m] / [b)] might point to low-tone deafness.

The number of vowel changes and of comnsonant changes was kept as
uniiorm as possible for each of the four groups. Within the group more

consonant changes had to be made than vowel changes.

‘)

"confusion tabies'" were used for the alteration of

‘ Kruizinga J.H. (1950)., 'Blechthorendneid en het verstaan vam spraak'

thesis, nxcelsior, 's-ulaveliaileé.
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consonants. For the modification of vowels Hellwug's vowel iriangle
served as a point of departure. The duraticn of the vowel in the stimuli

was also taken into account when the choice of alternatives was made.
The foilowing qualifications neid thrcughout the procedure of Part It
the alternatives had to be words in every-—-day use; and of Part I1i: the

alterratives kad to be absolutely meaningiess.

Techrnical Procedure.

Tape - recordings.

The speech material was recorded at the Institute of Phonetic Sciences
on an Ampex 300 recorder. The technical side of tie investigatioan was
supervised by &.O. Kappner.

lo try and put the stimuli, which had to have four differeat sound

levels, directly on tape with the right sound.level ratio seeued

inadvisable as the signal to noise ratio for the lowest levels would
have been very unfavourable owiug to tape noise on the tape. Therefore
all words were recorded at the same level and whiie conducting the list-
ening test the play-back signal of the recorder was reduced with the aid
of a dB-~attenuator te tiue reguired level.

Ir this way tke noise on the tape was reduced as well. The recordings

were made witi low-nolise tape (Scotch Tape 201), the copies with low-

print (Scotch Tupei13d ).

The requirements of the recordings were as follows:

1. All words had to be pronounced clearly.

2. All words nad to have the sawe pitch and intonation (as wuch as
possible, anyhow). This meant retakes were necessary pert of the
time

3« The same loudness for the different words had to be maiatained.

The loudness of the different monosyllables, spoken by a female voice,

was checked by ear as well as possibles The use of a sound-~level meter

is of no avail here as it does not mecasure loudness.

‘2
) Hellwag, C.F. (1781,). 'De Fermatiouse Loyuelae'., dissertation,
q

Tubingen.
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Apparatus.
The Institute of Applied Linguistics of Amsterdam had offered the use

of its language laboratory fox the test. Here use was made of the
available Tandberg Model 4 language laboratory outfit. The electronics
engineer A.G. Wempe tested all headphones for this test on differences
in sensitivity. These appeared to be less than 2 dB for the required
frequencies. In order to avoid hum and noise in the long wire connect-
ions from the central teaching panel to the student booths it was
necessary to amplify the signal at the central teaching panel and to
feed the amplified signal directly into tke headphones. The noise of
the recorder amplifier was eliminated in this way as well. All head=-
phones therefore had parallel connections with the central teaching
parnel and the recorders in the .listening booths were turned off.

The interconnections of the apparatus were as follows

| 4B /;%K/jfgl 30 headphones
(:2-_‘5:) ,__Eh,__ anplifier
attenuator

ar

An essential point of investigation was to find out at which loudness

WV

parailel

Loudneso levels.

level an optimal discrimination between testees became apparent. In
1969 a pilot inveetig.tion was comducted with a grop of first-year
Arts students. The results o1 this test showed tnhat 3 eutput leveis
(items 1 ~ 30 inclusive) were teo higih. Althoush some mistakes were
made in these blocks only the block wita the lowest louduess level
(items 31 - 40 iaclusive) showed a aiscriminatioan betwee¢n subjects.

On account of this pilot investigation the 4 loudness levels of the
speech discrimination test were chosen as follows:

As starting point a level was chosen which could be clearly undersiood
(first 10 items). The loudness of the following three groups was
diminished by 5, 5, and 10 dB respectively. The first word vaas [vas]
of the first group had an output level of 55 dB, measured directly at
the neadphones with a Peekel Sound spectrometer type G.R.B.

The following observation seems called for here. Suppose that the loud-
rness is experienced as being the same for all words when played without
attenuation. It does not follow, however, that when the signal is
attenuated with e.g. 35 dB this equality of loudness is maintained.
After all loudness is a subjective experience. The same problem

occurred as well when the recordings were made as a result of the
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curvature of the Fletcuner-Munson curve.
For this test tiis problem did not really matter as some.one with im-

paired hearing has the same trouble whem listening to spoken signais.

(speech).
7.0 Execution.
7.1 In October 1970 and 1971 the speech discrimination test was carried out

with groups of 47 and 46 subjects respectively. In 1970 at the Lastitute
of Applied lLinguistics and in 1971 in the listening booths at the
Institute of Phonetic Sciences in Amsterdam. The testees were all

students of the day course for Speech Therapists in Amsterdam.

7.2 The loudness levels of the different groups of items were as follows.
In 1970 the attenuation for Part I had been C, 5, 5, and 10 dB per 10
stimuli respectively (see 6.3) and for Part II it was 0, O, 5, and 10 db‘?
in 1971 attenuation for Parts 1 and II was O, O, 5, and 10 d4B.

73 The speech discrimination test lasted 7 minutes and was combined with
the Seashore Measures of Musical Talents-test, which was also part of

the Diagnostic Investigation of Language Acquisitione.

7.4 In 1970 an air.conduction audiogram was made; in 1971 the six subjects
with the lowest score and the four sutjects with the highest score in
the speech discrimination %te¢st underwent an audiometer test. (A large
group of subjects follow tie four ‘'best'" subjects,with the same number
of correct scores.) The audiograms were nade with a Peekel screening-

audiometer type D 66 / 6936,

8.0 Results.
An outline fol"»sws belc. of the scores on items and alternatives with
corresponding P-values and item-testcerrelation (rit), which is presented
in Table I for Subtest 'meaningful items" (1970 and 1971) see page 104
and in Table II for Subtest “"meaningless items'" (1970 and 1971) see page 105
A phonetic iramscription can be found on page 106.
*) The difference in loudness levels between items 11 - 20 inclusive

of Part I when compared to Part 1l was tne result of a mistake.
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1970 Pert 1 Subdtest "Meaniogful Ilteus'.

o) LR I

Total number of scores 46 4 x 39 ¢ = 1794
Nunber of wroag scuiesk 234
No scores 32
o . R o <

Number of wreoag sceres in 3— block 42

. . A .

Number of wrong sScores in 4= ploox 152

1970 Part 11 Subteut "Meaningless ltems',

Total nukcieer oi scores 47 x 40 = 1880
Number of wrong scores 308
No scores, 15
Nusber of wrong scores in 552 hleck 78
Nuwber oif wroag scores in W8 pigck 179

1971 Fart L Suctest "Meaningful Items'.

Tetal rumber of scores 46 x 4¢ = 1840

liumeer ol wroag scoeres 118

No scores 4

I . o . ,rd .

Wumber of wroiy 5Cores in 53— LLOCK 20
. . . Gk v

Number ci wrong scores in 44— ulock 43

1971 Faxt 11 cubtest "Meamingiess ltemws'.

Total number of scores 4b x 40 = 1840
Number of wroag scorses 145
No scores 6
Number of wrong scores in jgé block 39
Number of wrong scores in W piock 81
3

1 subject dropped out of Part I.

)
) 1 item dropped out of Part I owing to a technical defects



Table I: Subtest "Meaningful Items"...)

A: scores in 1970 - 46 testees B: scores ia 1971 - 46 testees
items 1 t/m 10 ¢ 30 4B attenuation itema 1 t/m 10 , ‘0 dB attenuation
el pemy o S S
items 30 t/m 40 : 40 dB " items 30 t/m 40 : 45 dB T

= relative frequency of correct answers.

P
Rit = item-testcorrelation.

Ho) P P R R,

score e =it 3t

Stimuius A B Alter-~ A B Aaiter- A B A __ﬁ A B A B

native native T e -
* q

1. vaas ~> 43| waas - 35 vaag - 0 i * 0495 10,00 0600
2. bit 43 L6l buit 0 0 | meid 1 O W 0093 100 | 0440 0,00
%+ hek 45 46{ nok 0 O | hak 0O 011 0.97 1.00 | 0.39 0400
Lk, fout 4 461goud 1 0 | vat 0O 01 0e95 1.00 | 0a61 0a0O
:e wan s 46 462‘3112 Q (0] hang 0 0 " '1.(.10 1.00 OeOO OoOO
5. boos 45 46| boog O O | poos 1 0! 0e97 1000 | 0,07 0,00
7o Dus 46 46 bos O 0 | mus 0 0 1600 1400 j Ce0O0 0,00
3. wol 46 46! vol 0 ¢ | wal O 0 : 100 1400 [ 0s0C 0400
9. bceel 32 34ipoel 1k 12 ¢ doel o 0! L 069 GCa?3 ; 0.48 0459
0. zing 30 36| zien G 10 ) viag 0 ¢ 078 Ce?78 [ 0elt  0e23
1. vuur 35 bhivier 5 G | zuur 1 2 5 | 0476 0.95 | 0.7 ~0.07
2. maal k2 46'masi 2 O | maan O 0 i2 0¢91 1.00 | Gak1 0400
13. buit 45 44} bout 0 O | buik 1 2 L 0,97 0.95 1 0.4 0.42
14, bier 43 43imier 3 1 | buur ¢ 2 P 0.9% 0693 | 0.42 0023
15. beern 28 38/boon 1 O | peen 17 8 | | 0460 0,82 | 0,69 0.26
16. veul b kojpool 9 ¢ ! peul O 0 i1 ! 0e95 1.00 10.48  0.00
17. bel 46 46 bal O G | 2ol ¢o0 | 1200 1,00 {0400 000
1¢. hak 39 46 jak Q0 O | hap ® B9 EDad% F400 {GeHC 0400
19. aik 42 45°dit 2 1 | tik T B -9 P GeG 0e97 10639 0418
20. boot 33 38jpoot i3 § | dood W T | 0e71 Co82 10416 Cok7
2. mus 46 46 mug ¢ ¢ | ais g & © 1eU0 100 1 0s00 0600
Q2. dem 46 46 dan O O | bom 0 0| 1800 1400 0460 0400
23. lief 43 44 lieg 2 1 ' lies 9 @ 1 0e93 Gu95 ! 0.1%5 0.54
2k, buur 38 4Sibier 2 O jumuur Ak 112 082 0.97 1048 0.57
25. hoed 36 40O{goed 3 0 | woek 5 512 10478 0486 ;0s57 0.3k
26. lees 40 39{leus 0 1 | mees 6 5| 1! 0.86 0,84 |[Cualt7 0458
27+ deun 38 41!dun 2 4 | teun 5 ALT 0o82 0.89 [0.26 0431
28. jaar 46 44 gaaur 0 0 | hawr o 2! 1400 0495 ;0,00 0409
29. ®ijl 43 45ibuil 0 1 | mifl 3 0| 0693 0697 | 0430 =0.05
30. bed 42 40} pet 3 6 | ek 1 0| 0¢91 0.86 |0e01 0417
31e pauw 22 41|paul 21 4 | bouw 2 111 Oek7 089 10631 =~0.04
32. wit 21 32{wip 18 15 | fit 3 1|4 Ook> 0469 | 0.27 =0.02
33. 200l 31 45|zaal O O J zoon 15 1 0467 097 {0.43 0.26
34. kop 23 33|kok 18 13 | top 3 0 0.50 0.71 | 044 0429
35. zien 33 38|zoen L 1 | ziel 8 611 1]0e71 0,82 1041 0459
36. bal 43 L46|mal 3 0 | bel 0 0 0e93 1.00 | 0e40 0600
37. huur 34 45| guur 8 1 | hier 2 012 0673 Co®7 | 0,65 0,26
38. doen 36 45| toen 6 1 | boen 2 012 0478 0.97 | 040 0418
39. huis 45 46{huig 1 0 | hijs 0 0 0.97 1400 | 0a25 0400
40s reuk 4O 46|leuk 5 0 | reck O 011 | 0«86 1400 ] 0430 0600

*) dropped because of technical reasans.

**) statistic processing and analysis by L.w.A. vau terpt.
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L
lable LI: Subtest '"Meaningless ltems'. )
A: scores in 1978 - 47 testees B: scores in 1971 - 46 testees
items 1 t/m 10 : 30 4B attenuation items 1 t/m 10 i 40 dB attenuation
items 11 &/m 20 : 30 4B L items 11 t/m 20 : 40 dB "
items 20 t/m 30 : 35 dB L items 21 t/m 30 : 45 dB "
items 30 t/m 40 : 40O 4R " items 31 t/m 40 ;i 45 4B "

P = relative frequency of correct answers.

Rit = item-testcorrelation.
No P P R, R.
e - = =it =it
score =~ -
Stimulus A B Alter- A B Alter- A B A B A B A B

native native

1e raal 46 46 | raan 1 O { rool 0 0 0.97 1.00 0e25 0600
2. fuip 45 44| £ijp 1 1 | guip i 0e95 0695 0e22 0426
3. kem 47 46 | pem O O | kel 0O O 1,00 1.00 0.00 0,00
4, dijp 46 44 | duip O O | bip i 2 0.97 0.95 Ce20 0e55
5. bcop 45 45 | moop 2 1 beup 0 0 0.95 0,97 0e33 0604
5. wok 45 45 | vok 2 1 | wot 0O 0 0695 0697 | =005 0418
79 sut 46 L"L" sit 0 0] Sup 1 2 009? Oc95 0.10 "'OoO?
8. jin 47 451 jun O O | hin o 1 1000 0697 0.00 0473
9. kag 45 46 | kog 0 0 rag 2 0 0695 1.00 0e22 0,00
1@Jaup 41 40 ! haup 0 0 { jaut 6 6 I 0.87 0.86 0e21 0439
11. noos 47 46 | nees O O | noot ¢ 0 1400 1400 0.00 0.00
12 lan 47 46 | len O O i lon 0O 0 1,00 1400 0.00 0.00
13. jaaf 45 45| jaf 0 0 | jaas 2 1 0.95 0.97 | =002 0.04
14‘. deg; 45 46 neg 1 0 t.eg 0 (0] 1 0095 1.00 0054 Q«GO
15. baun 44 45 | buin 1 O | daun 1 111 0693 04,97 0.45 0418
16¢ nuin 44 44 | nijn O O | nuil 3 & 0+93 0.95 0.04 0411
17. biji 45 46 | wijf 2 0 | pif ¢ G 095 100 0457 0600
18. doeg 36 45 | noeg O O doel 11 1 Ce?76 0697 0e52 ~0,08
19, kuutf 36 42 | kief it o) tuuf 7 b 0.76 0.91 Oe&0 010
20. fiep 34 39| siep 5 3 | fiet 8§ 3 1 10.72 0.84 0e13 0452
22. dauk 47 46 | nauk 0 O | tauk G 0 11.00 1.00 0600 Ge00
23. kuig 33 41| puig 1% 5 ! kaug G © 020 0489 0e20 (o114
b, Jigm 43 44 | wim 12 | juim 3 0 0e91 0495 Oet7 0.02
25 foem 38 43| fuum 2 1 | goew 72 D80  Ga93 020 0.40
26. luup 41 40 | nuup 2 2 | luut bz 2 10,87 0.86 | 0.04 0.57
27. zieg 47 45| zies G 1 | suug o 0 100 0497 0.00 0.11
28. woox 27 37| zook 1 fi. woop 19 9 0e57 080 0.07 0.48
29. reul 37 38 | mool 0 0 ' meuu 10 & Ua78 0482 029 0.51
30e jeem 34 43! joom 0 0 . jeel i 3 Ce72 0493 Ol 0657
31e. scem 35 44| uun 9 0  foewm T 112 11067k .95 0e36 =0.07
¢ zaal 47 45| z.of 0 G | zaf U1 1,00 G.97 | 0.00 0.0k
2%, vuut 26 39 | muut g 2 | buuk gy 4 0655 0e84 0639 0655
34, nieg 8 10| jieg 33 34 | gieg 5 1 [1 11017 0a21 0,10 0.18
35. poor 39 45| peur 4 0 | toor 3 11 0«82 0.97 0.57 0.11
36. geug 19 39| geuf <€ 7 i peeg 1 011 {040 0.84 0615 0419
37. weel 18 23| weem 28 22 | zecel o 11 [ Ue38 0650 0.26 0410
28. wong 4O 45| weng o 0 nong 7 1 | i 0e85 0697 0630 =0,e01
39. fug 31 45| gug 1% 1 1 £ig N 065 0,97 Oe3h 0473
40, dit 28 44 | bif 16 2 % B E 2 01 GeSY 0.95 0e35 =0.07

**) Statistic processing and analysis by L.W.A. vaa Herpt.
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Punonetic transcripticon of Meaningful ltems

. Duteh /w/ = [v7] lavio=~
1 vaas [vas] , waas [was] , Vaag [vax] derntal initlgliy_
2 Wijt [beit] , buit [bays] , meid {medt] "o 4 o re
5 hek [hek] , hok {oovk] 4 hak [uek)]
bk fout [faut] , goud [zaut] , vat [vat]
5 wang [wah] , saug Twan] , sasg  Thall]
& boos [bos] , woog [box] ., goos [wos)
7 bus [u®s] , bos [bos] , uus (mes )
5 wol [wol] , vol ({vsl] , wal [wal)
9 boel [bul] , peel [pul] , acel [adul]
10 zing [zin)] , zienm [2in] , ving [vIR] .
11 vuur [vyr]* s Vier {virj s auur [ayr) ;;Zafiin;zdi???utcn
J L
12 maal [mall] , maad [mal] , maan [man]
13 buit [bayt] , bout [paut] , buik [bayk]
14 bier [oir) , mier [wir? , buur [boyr]
15 been [ben] , boon [ovon] 4 peen [pen]
16 peul (pgl] 4 peol [pol] , beul [bgl]
17 bel [bel] , bal ([bal] , bol [bcd]
18 hak [hak] , jak [jak] , hap [hap]
19 dik fdlk] , dit [dlt] , 3ik  [tlk]
20 boot [wot] , pout [pot]  dood [dot]
21 mus [mes] 4 mug [aey] 5 s [nis)
22 dom f{dom] , dasr T.axz] 4, bom  Coom]

23 lief [Lif] , Ldey [.idf 4 lies [lis]
2% buur [byr] 4 bie. [bur} , muar {oyr]
25 hoed [hut] 4 gocd IxXat) o avek {huk]
26 lees [les] , leus [uads] , Rees [ues]

27 deun [dfn] , ocun {doen’ 4 teun {4gn]
28 jaar [Jjar] o gaar [Xar]
29 byl ([beil] , buil [bayi] mil [meil]
30 bed [bet] , pet ([pet] 4 bek [bek]
31 pauw [pau] , paul [paull] , bouw [

33 zool [«el] , zasl [zal] , zoon [2z0n]
3% kop [kop] 4 kok [kok] 4 top [top]
25 zien [2in] , zoex [zun] 4, ziel [zil]
36 bal [bal] 4 mal [wel] 5 bei  [bel]
57 huur [hyr] o guur [Xyr] 4 aier [hir]
3% doen [dun] , teen [tun] , boen [bunj
59 huis [hAys] , huig [nsyX]l 4, his fheds]

40 reuk [rgk] , Leuk [ipe] , rock
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Phonetic transcription of Meaningless Items

O 00~ 6\ F W h a
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raal
fuip
kem

diip

boop
wok

sut

Jin

kag

Jaup
noos
lan

jaaf
deg

baun
nuin
bijf

doeg
kuuf
fiep
dasal
dauk
kuig
jim

foem
Juup
zieg
wook
meul
Jjeem
soem
zaaf
buut
hieg
poor
geug
weel
wong
fug

daif

(ral]

[fayp] »

(kem]
(deip)
(bor]
[wok]
(aet]
[ In]
(kax]
(Jaup]
[nos]
(1an]
{Jaf]
(dex]
[(baun]
(aayn]
(beif]
[dux]
(kyf]
(fip]
(dai]
[dauk]
(ayx]
[ déim]
(fum]
(1]
[2ix]
[wok )
(ngl]
[ jem]
(sum]
(zaf]
(oyt]
(hiX]
(por]
(x$x]
(wel]
(won]
[£eX]
[aIz)

-

L ]

L 4

raan [ran]
figp [fip]
pem (pem]
duip [dayp]
moop [mop]
vok [vok])
sit [slt]
Jun [ jem]
kog [koX]
haup [haup]
nees [nes]
len ([len]
jar [jat]
neg {nex]
buin [bayn]
nijn [mein]
fmeif)
noeg [nuX)
kief [kif]
siep [sip]
jaai [Jai)

mjf

nauz [nauk]
rulg [paY¥X]
wim [weim]
fuun [ fym]
nuup (nyp]
2ies [zis]
zook [zok]
mool [mol]
joom [ jom)
suur [sym]
zoof [zof]
muut [myt]
jieg [JiX]
peur [pgr)
geuf [xgf]
weenm [wen]
weng [wen]
gug. [xex]
bif [blf]

rool [rol]
guip [xayp]
kel [kel]
bijp [beip)
beup [bgp]
wot [wot]
sup [scep]
bin [hIn]
pag [pax]
jaut [ jaut]
noof [nof]
lon ([1on]
jaas [jas]
teg [tex]
daun [daun]
nuil [nayl]
pif [peif]
doef [duf]
tuuf [ty£]
fiet [£it]
daam (dam)
tauk [tauk]
kaug [kanx]
juim [ jaym]
goem [ Xum)
luut [1yt]
zuug [zyX]
woop [wop]
neun [mgn]
Jjeel [jel]
foea [fum]
zaf ([zaf]
buuk [byk]
gieg [¥ix]
toor [tor]
geeg [XeXx]
zeel [zel]
hong [hon]
fig [£IX]
tif [tIf]



8'2

Table 111l.

Subtest "Meaningiul ltems',

1970 1971
attenuation average atlenuation average
P-va.lue P~va.lue
428 block 54 43 0.921 18% bloek ., 4p 0.9k
282 y1ock 35 dB 0.858 222 pyocx 40 dB 0. Ol
3ES plock 35 dB 0.905 %9 piock 45 dB 0.929
4B plock 40 4B 0.707 ¥R plock 45 dB 0.902

Subtest "Meaningless ltems".

1970 1971

attenuation aversage attenuation average
P-va.lue P-value

15t plock 30 dB 0.958 128 plock 40 dB 0.962
224 block 30 dB 0.895 289 bilgck 40 43 0.961
3£ plock 35 dB 0.830 =S plock 5 4B 0.910
W8 plock 40 dB 0.615 428 ylock 45 4B 0.817

A striking differeuce occurs hetiween the scores of tne groups taking
part in the experiment in 1970 and 1971 respectively, both for the
subtest '"meaningful items" and for Yacawingiess items'. Althougn the
loudness levels in 1977 were Lower tnaa in 1970 , Uae results ef the
1971-group were better. 1t is posuclble that the piace wihere the test
was coaducted has sometning wo do witkh it. lh~ longuage laboratory
where the test was conducted in 1470 iz situateus oun tae side of the
street, so that street~:cise may have insfiuenced the discrimination
of the items. In 1971, however, the tect was conducted in the noise~
reduced vooths of the Institute of Phonetic Sciences. This idea is
corroborated by the fact that in 1970 "no scores'" occurred 32 tinmes
in Part I and 13 times in Part 1I, whereas in 1971 there were 4 "no
gcores" in Part 1 and 6 ia Part 1I. The degree of difficulty of the
items seemwa, on the whole, Lo be on oane level, imderendent of the

loudness level chosexn. The group of 1971 scored better, but finds tne

items as difficult or as easy &s the 1970-group. (sce tabies I and 11).

Both groups make more mislakes in tane meaningliess items than in the
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subtest '"meaningful items", this in accordance with data found in
literature on the subject. When judging "meaningless items' the
subject is deprived of the possibility of using the deductive' poweras
he possesses based on his linguistic knowledge. The hypothesis stated
in 4.4.0 was not tested statistically:

a) owing to a mistake made with the attenuation of the loudness

level in 1970 (see 7.2).

b) owing to the relatively small number of mistakes made in 1971.
However, a trend is clearly observable: the subtest '"meaningless items"
bas a greater number of mistakes than the subtest '"meaningful items",
(see 8.1).

The connection between loudness level and degree of difficulty of items
is apparent from the average P-values per loudness level, (see Table
111, page 108.

Every time the 429 block of both test parts appears to present most
difficulties, even of the same loudness level was used as in the 3£§
block. It is possible that the 432 block happens to have the items
which are most difficult to discriminate in both subtests. It migiat
also point to a certain amount of fatigue of the listeners, although
this is doubtful when considering the duration of the test, ca. 10

minutes,

A closer look at tne scores shows the following:

Subtest "meaningful Iltems'.

Most mistakes were made in the 432

block, both.in 1970 and in 1971,
notwithstanding the fact that the loudness levels in 1971 of blocks

3 and 4 were identical (see 8.5). Items which are difficult to dia-
criminate are: item 32 wit, with preference shown for wip in both
tests (18, 13) as against fit (3.1)‘). item 34 kop with strong
preference shown for the alternative kok (18, 13) as against top (3.0).
*) Scoring on alternative items will be indicated as follows:

« ), the first number indicating the 1970 score, the second number
that of 1971.
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A notable discrepancy between scores of 1970 and 1971 are found in:
item 31 pauw: paul (21.4), bouw (2.1)
item 37 huur: guur (8.1), nier (2.0)

item 33 zool: zoon (i5.1), zzai (0.0).

Some items appear to have been scored correctly by (almost) all
subjects, e.g. itesm 21 mus, item &2 dom, item 3¢ bal, and item 39 huis.
The possibility that either the stimulus is redundaat or that the

alternatives choser do not function cannot be ruled out.
If we compare the results with those of the piiot-investigation it
vecomes clear tunat the subjects' reaction to the stimuli and their

preference for certainu alternatives remained practically unaltered.

Subitest "Meaningless ltems',

Poor discrimination occurs inm blocks 3 aund 4:

item 28 wook with prerference for woop (19.9) as compared to zook (1.0),
item 36 geug with preference for geuf (26.7) as compared to geeg (1.0).
The very poor discrimination of item 2% hieg cannot be explained. In
1970 and 1971 39 and 36 wrong responsesd occurred. dieg (33, 34) was
heard by %3 and 34 subjects rempectively as against $ and 1 who scored
gieg (5.1). The very first time, during tne pilot-investigation,the
item was poorly responded to, nctwithstanding the fact that the loud-

cess level was higher that yeec.

The subtest "meaningless itews", as well as the subtest "meaningful
iteme", contains a number of items winich (almost) all subjects respond
to correctly:

item 1 raal, item 3 kem, item 11 nocs, item 12 lan, item 22 dauk, item

27 zieg, and item 32 zaaf.

When we consider the items which were wrongly scored and see which

were the alternatives chosen by the testees, it becomes clear that,
taking the scund substitutions on the whole, there is a tendency to
substitute consonants rather than vowels. it becomes clear,that the
influence which the substitution of one phonrewme exercises on the
totality of sound impression which a monosyllable evokes,is much
greater, than the impress.ion left by the actual characters of the sounds

would have led us to suppose. What is weant here is the influence
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which a consonant or vowel exercises on the following or preceding
consonant or vowel. Subjects are inclined to make more consonant
substitution than vowel supstitutions. This might be explained as
follows:

a) The use of a linear amplifier, wnich first infliuences the
highest and the lowest frequences unfavourable when attenuation
takes place as a result of the curvature oi the Iletcher-Munson
curve.

b) The amplitude of the vowels is higher as a rule than the

amplitude of the cousonants.

Audiometry.

When comparing the results of the speech discriminatioa test with the
data of the tone audiometry (see 9.3), no correspondence appesrs

between the results of the two types c¢f tests. That is to say, subjects
with the highest number of wrong responses(S) for the speech discrimina-
tion test do not show up worst im the tose audiograms. Nor have the best

subjects (B) the best tone audiograms.

Ihe following should be taken note of: With the aid of tone audiometry
the ability to hear pure tones is measured. The results are rendered in
a tone audiogram: a grapbic representation of loss hearing in dB when
compared to a normal auditory organ‘J, set out as a function of the
frequency. The tone threshold shows the point where a subject actually
hears the pure tone in 50% of the cases when it is produced. No verdict
can Dbe given as regards the ability of understanding speech when
basing it on a tone audiogram only. Speech is, after all, a complex
signal and certain pathological conditions, such as recruitment or
certain central factors, will affect the understanding of speech rather
than of pure tones adversely. In order to test the capacity of under=~
standing speech use is made of speech audiometry. This speech audiogram
is usually made as follows: the patient, wearing headphories, is sub-
jected to a number oi tape-recorded monosylliabic or polysyllabic words.
The intensity level is attenuated per group of 10 wordas. The patient is
requested to repeat what he has heard. The result is put in a diagram
of which the horizontal shows the intensity in decibels, the vertical
the percentage of correct respomses. Tne shape of the graph gives the

%)

*Normal! defined as internationsal zero-level.
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lavestigator certain informatior about the type of anearing loss and

possibiiities of revediidation.

The speech discrimination test as wlsccibed aere, is, tnerefore, a
modification oif the usual speeckh audiometry (for closer analysis of

loss of heering special types of speech audiometry are used). As none

of the subjects participating ir the :peech discriminatien test appeared
to have an abnormal tone audicgram, uo essential deviations were to be
expected from the discriwmination of speeci based on the capacity of
hearing. The divergences which the subjects of normal hearing showed

in their ability to discriminate speech irn the test conducted here,
depend apparently on dii'ferent ractors, of whici nothing can be said on

the basis of tihis teste.
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10.0.0 GConclusione.

10.1.0 The objection that might be raised against the speech discrimination
test in this form, is, that the recults state only whether certain
speech stimuli at a certain loudness level are perceived well orare not perceiv-
ed, but that they give no information as to tke way in which dif-
ferent results could have occurred betwe:en subjects. In other words,
it is not quite clear what is being measurea with this test. Thie is
partly the result of the fact that only subjects with normal hearing
participated. Consequently it is impossible to give a decisive answer
on the points brought up under 4+41.0 to 4.3%.0 inclusive. Some remarks

have been made under the heading ‘Results'e.

10.2.0 The value and the usefulness of tlhe test might be assessed more fully

in the following masnner:

10.2+1 The speech discrimination test taken with a new group of subjects in
such a way that the whole corpus of the test is offered on the same
loudness level. With the new findings on hand it will be possible to
assess which items do not discriminate and which alternatives are not
functional. A comparison with the results of 10.2.2 will no doubt be of

some interest,

10.2.2 The speech discrimination test taken with a group of subjects with
impeired hearing. The subjects would have to satisfy the following
conditions:

a) hearing loss will have to be to the same degree f/r the whole
group
b) hearing loss will have to be conform for the whole group.
(e.g. perceptic loss without recruitment).
In order to assess a) and b) a tone audiogram would have to be made
of each subject.
Dependent on the results of this test & criterion could be set up by
which the border - line sufficient / insufficient discrimination of

speech is settled witu regard to possible hearing-loss.

10+2+.3 A follow-up investigatioa of language laboratory students. This could
give an indication regarding the connection between the ability of

discriminating speech and the ability of aceguiring a correct pronunc-
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iation of a foreign language.

A comparison of the data of the speech discrimination test with
those of the SEASHORE-~test, which, as was stated before, was conducted

in combination with the speech discrimination test.

A comparison of the test data of the speech discrimination test,
presented in the form of a multiple choice test and alse presented in
a. free~choice situation, conducted with two matched groups of subjects.
Execution of the free-choice test would only be a matter of a different

way of scoringe

With these new data -on hand an assessment could be made regarding the
following points:
a) 1. the speech discrimination test used as a means of testing
2. if so, what category of testees can be subjected to it.
b) some alterations to be made in the speech discrimination test,
viz. a change of some items or of some alternatives

c) the discrimination test to be maintained in ite present form.



