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Monaural Low Reduncency Test

:Time compress speech =
D i e il 3 slelis ) m
by i AR YU gl (Lo,08 m
45 — 65% & 30 % — 70% "Ysere (bie s 5 aie) e S0k m
(40 — 50 db) Mcl b 2 m
70% ) Cim Jle i A4 il m
(b R &) Jose o Clalia 4y (il
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fSekl/ JS& -5 lqart/ g2 -4 /baend/ 24 -3 |  jgust/ @i & -2 | /mehd/ e -1

/merm/ a5 -10

/film/ aLé -9

/kard/ 2\ -8

/dust/ S gd -7

/?@mn/ () -6

fjorm/ a > -15

rixt/ <aq, -14

/most/ <xda -13

fSey?/ < -12

/hend/ & -11

/xers/ oA -20 Jy®zd/ 23 -19 /par/ »-18 /n@zd/ 33 -17 ?ist/ < -16
/mang/ S -25|  /vehy/ ~9-24| /mehr/ 4= -23|  /jens/ (x> -22 /mobl/ Js -21
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Monaural Low Reduncency Test

(ehiie X)) Intrupted speech =
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(5 s i e ) 5 S ol o 32l S i i ap
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9/25/2026 mohamadkhaﬁi@tums.ac.ir

Monaural Low Reduncency Test
(Low pass F.S.) Filtered speech =
(S8 axia o rlael) m
(4l 423) 18 db/Octav «i b 500 HZ ilé m
Mcl @au BEN
‘Jla i al 58 53 G..j.“ﬁ m
500 = 40 - 46% SD =10-13%
1000 =89 -93% SD=5-7%
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Monaural Low Reduncency Test
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Monaural Low Reduncency Test

( Speech in Noise )j:s spaa 3 L& & m
Sohiler sy Ayl Lol e SDS 0se)l m

Signal to Noise Ratio (SNR) : (0), (5+), (+10) =
2k 40% B s c SNR (0) ¢! x m

bk 30% B gléi ¢ SNR (5) b2 m

b 20% b @i <SNR (10) o m

Cinad 8L (5 ) K3 g o2 5n 3 lailind il Jl ol saaS ) phayyic ) m
i (Jﬁbcﬁ&o&»d
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Monaural Low Reduncency Test
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People change and forget to tell
each other.

Lillian Hellmman
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9/25/2026 mohamadkhani@tums.ac.ir 14




13/04/1448

Binaural interaction : - & s slesa )

m Binaural fusion
gJugﬁl:‘-’bﬁjt;udts‘)ﬁ INEREV |
IS sl 4 Ol 5 VL (ol aaals 50 )X il il o Ol el m

iS00 g
i lsie 4w
Oy (ouilS i aals yild Yo (ilS 8 4l jild m
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500 — 800HZ 1815 - 2500 HZ
A aalsaly G padr a5 (S i aal 50 Gl S i Sl m
b 38
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Binaural interaction : - & s sle 5o )

D sbe )l 3 sa
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Binaural interaction : &S 52 (sled 5l

m RASP :Rapidly Alternative speech perception Test
) 4l e 300 sl Uit 4 (s by Gy s panll m
GBS 4 28 1) ") (R 50 s ) 4l Lhe 300 sla i sl 1) m
(o> SR vzadulin 5o,
b 258 ol galy dh ) gea 4 (o) 405 Ll 300 sl iy Db ) m
(Jha gl n m
m Put a dozen apple in the sack
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Binaural interaction : 5 S 52 (sled 5l
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Binaural interaction ;< 8 s> sle sa )]

(5854 Ui ) Binaural Beat =
Ohra laal — aa i 3 (S 8 50 431 ) m
(433 (IS)0ad 36 5l 2 la
R 5 Dy o2 Gaed 325 W
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Masking Release : - K 52 (sl s )

Va0 MLD (Masking level difference) =
S cadial b Sasula
I 5 5as L AR 90 8 (lajes i m
8 o2ind 5 5 S alsa ¢ Gsi Age 1l 2 )50 Sl i m
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Masking Release : - K 53 (sled 5 )

Jable
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MLD (Masking level difference)
Zdé\)o [ |
S alinl 5 3l Cadlia) el st s osi4d ) :SoNO .1
DL aBlAl e b jss 5 JB Al Lila 543 )l :SINO .2

Lﬁ).-.‘g‘\-.’u“‘)
adlinl 5 3l DAl Lla st 5 3l aala (584305l :SONM .3
S8

MLD = SoNo - SnNo* L SoNn .4

(Musiek 2006)*
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Masking Release : i L 52 (sl sa )]

(60 db G «idl ) )l aivs adadl ) 3053 (il ¥ L MLD m
BN
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Paths 1o the two ea

Fused Auditory Image
(FAI)

- 38 o S Raily galans Jley m
Guideash e il Qaily 53 8 ook ) 8 G G5y s i) m
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Dichotic Rhyme test

Akl A 28 S S g ] e Gl 3 A Sl
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Binaural Integration tests
Cual lalina 39,9 348 clgdgal 48 gana Gl )
Dichotic Digits

(w)\é)d4}w&i\ )J7JJ&: ;L.\:\L..:L\) ]_O UI J‘JQ‘ ;Gﬁgu_}] J\JA [ |
(R a4 au) g2 6 5 (R a2 g) s 4o (B8 e S 2 il m
5 PXTR TEY

(Free Recall) 2= s 4t H)l S5 o

(Directed Right) & £ S dlae) ) S5 o

=1 20-30 o i gena
MCL b 2 Ose)) aladl m
80% (s ola YA gl 3 5 %90 (<l 20 Clla ;0 (VL& j a5 m
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Interpreting results

Dichotic Free Recall Diotic Recall
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Dichotic Digit.wav
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Binaural Integration tests
wﬂlﬁ&u@lﬁu m
P A NG
LE RE O
55% 70% 7-7,11
65% 75% 8- 8,11
75% 80% 9-9,11
78% 85% 10- 10,11
90% 88% 11-11,11
o S (gl Ay avn « B'S Gilaalia 50 (g )l (pl (sl (53 )
Vo S o slehail ) 5
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Dichotic Consonant _vowels (D. CV5s)

5 Oad e g ol pE Cinda plad Gl slae) A Jdy m
e ) 3l ge Ol sie 4y Jre (0 GLCV ) edldiule— (sl

G S s g At Glaa iy a5 e iy s S m
W 481, L Ll

Ga—da—ba,ka—ta -pam
55dB L2 gsell ol alail m
CV il 30 43 ) m
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Dichotic Consonant _ vowels (D. CVs)

(14/16) 48 Hshy (R ja 43 CV Cda 16 430 ) 153 m

&;jdﬂu&]uuﬂﬂ\‘)\wd;fjj.

4 i A 90mS L (38 i s il 43l ) psmals jo 2 m
( Lag effect gl s 1) K (5K
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Dichotic Consonant _ vowels (D. CVs)

JPONE W BE v

313 5 _sign a3 Cand ) (i 8 sledly a3 36 e
e et Clla 5l yigs (5 ual Glla &l sl o)) 508 (Lag effect)‘
Cau

G Fuly o5 ) 1) 538 b )k S) Auditory capacity effect
il by JS 432 8

DOl s

7 y.s 22%

15 ys 46%

%56 QYLL ) 50 Jltial (8L

J sl o g an o JSi ) S Claglia ja oanda je il
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Staggered Spondaic Word Test(SSW)

Rnc RC
& Jda
Lc Lnc
S B
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Staggered Spondaic Word
Test(SSW)

(Mcl ¢ Jlan ia) ) zdass) 50 dBs] o 0se ) alail m

30dB gl 5o se ) pladl (il JSSe dsm s iy 5m 0 m
Cross hearing «s3s«—

) e D) sa i AalS g Al Dlan (55l 0l m

e Gl Jsba 2 il 40 43 )) . 8min Ol G S m

Gl ) AR e g 935520 m

G2 S e e 55620 m
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u National Acoustic Laboratories, S

]

F=

L @

Track 01.Calibration Tone.mp3 Track 04Test Items SSW.mp3

wrong|Reversal| D | ¢ |8 [ A Wrong [Reversal| H |6 | F | E
AERaE 1 A ae] - 2
sl sl 3 HREREE
RlE [ 5 e 6
s [ 7 | S| s
S | s 9 oy | A g e 10
E™ I N 1 HERE 12
| | & |es 13 E = I 14
] & [on] s 15 o Jos] o] su 16
sl o] | 17 sle]e] 1
vy [FPR I Y3 19 PN ™ -1 Y 20
P BT 27 BN Fand IS P 22
sla | i | 3| g 23 o = e 24
S| s oS o 25 o R 26
I ENEs 27 s a]w] ~ 28
R E 29 B e 30
B 31 EEIRE 32
| & et e[ 33 £ 1 P 34
HEER 35 & e]s] w 36
ol us] 37 Jue o] 20 ] o8 38
B2 e B 39 B s | da] s 40
[Total wrong] [Total wrong]

Lnc| Lc |Rnc| Re REF Rnc | Re |Lnc| Lc LEF
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Staggered Spondaic Word
Test(SSW)
kbl m
S XE |
Sl 2
Jda & ediegdi ju MledgiidagielyShuely 3
(Ja & b e sl
20 (2 b ) ealinl rDh iy a8 4
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Staggered Spondaic Word
Test(SSW)

:SSW (sl L3 aible (A
ol Ll J Ji gl -Q
s ) SR m

»E-@n

s (0 S 4dlal A m

?@ = reay -~ :' 24. nire e rord atick (:)
o 3 i = =%
A ol lH] [ : — G T
23 > uie <sse 2 2 26 pl3y S b‘:- /\oL ‘SJ‘
dK - Snow = T ik
27 — steret | —eor flokey P 3 za Birth doy firmr plpce P
AR = (=] <
T
29@ oy b tome e (:’) - oo neb ::o- Bell a
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Staggered Spondaic Word

¢'» Rnc Re Lnc Lo sledls jola Lle daadasilas m

(8 CN L lal axe 8) (i8S 50

cs‘é-’;-*ﬁ Lﬁu’)\:’“
N

Reversal

CSSW

Ear Effect

Order Effect
BesisAgsesS
A.SSW
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Staggered Spondaic Word

QP GBS
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Test(SSW)
Reversal
o L e E o B 1 : Reversal ¢ 53
i ¥ 0 98 s (s Jiy 0y ) True Rev. 1
Ll o
s @l o((Jwia) s s00)Probable Rev. 2
QS ()5 ag Rnole
a0 o sdle ada dly o(d She)Questionable Rev. 3
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Page 3 of the SSW Test form

FS a < o Rev| wRONG E i) < H Rev|wrRONG
S Pt S a1 e 5] s S P (=200 o e 1]
< <>
T —
2@ esh oy i an g - 24 .‘.c-;. - ,al-a srick L; 1
ASHA TRAY i R— rad
2s :._5 .n:_ :‘A- -~ g 2 26 wioy P— b.: g%of_ ‘ 5] 1
dK —_ Swnow 5 T X
27 ——— — e flokey L 3 28 birth doy Firne plpce » -
> B C bis e = <D
) T :
2> doy brpa oo P CF - 30 door Lok 4 <o— bell g -
iE == T T
3 e asge -—— ne (P') 2 32 week ond ok doy g -
Theyws | —— T T
33 wbaid deg e (‘; 2 34 ~ocods —ork beoch craf g -
T T
as hond bt G | hoke (Q - 36 ——— p— ky Fra. Z} 2
T T
37 for sive mil mon = . as aheer | wiem bl dog F] ’Z
T = T e = T
39 .e:__). hg‘:.{‘.- ,-..1--. = (g) - 40 —— hoae | arein e | beon ; 2
Susa SuM
=la w1 ol [a] Fole lolol 5
suM su
e (2] 2 | | S —etl ST EIN | S | N TS, I
2
ToTas 5 & P4 I} IR Tosal 7 13 Paz | [ 79
Lat = e
L - () < =3 — = L < -
o R_NC ".C L. L.NC LNC L-cC rR.C NG
OROER EFFECT ) COMBINED TOTALS
1 2 3 4 RNC RC LC LNC
) - (&
20 TSRE2 | oo |2 |6 - [EZ45)
.
e S o Brel O | O Z
< Sio M. Sig <3 & /5| &
= : S

Staggered Spondaic Word Test(SSW)

Alic gleisin g Spaabae 440 8 i m
(40 x 5/2=100)au! 40 3 ealiissl Jilas € 2.5 <y puia ) 2] m
R.SSW =

Rnc

Rc Lc Lnc alla

6 15 |8 e

x2/5 |x2/5 |x2/5 |x2/5 |ypa Jue

12

15 38 20 Condition Uad a3

14 29 EAR

22 Total

3 . . - — .-
i Mo o 20 [ ST I+ ot [ A | 8 V| [ | [ 2o
s - e - P e > ey
Err | me | <2 | 2| S el | PR el 5ot X
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Staggered Spondaic Word Test(SSW)
CSSW «—IR.SSW_rlae 3l SDS slalbhd aann S-S m

Rnc Rc Lc Lnc HI(EN

) 6 15 8 [B2EN

x2/5 |x2/5 |x2/5 [x2/5 |wupa kel
12 15 38 20 ad da o

-0 |-0 |-4 |-4 i JleISDS
12 15 34 16 Condition
14 25 EAR
20 Total
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Staggered Spondaic Word Test(SSW)

Ll (38 43 J ) 430 ) il 4ulia : Ear Effect m

e > A 4 sl ) gl
xi‘,"s.g l L{’ . . - N . -
— '.'::::‘.L;QE.C_) ook Ear Effect «— 5 ) Jldw Wil m
| |
R & Rnc + Rc + Lc + Lnc ABCD
EE =  —coooooeeeee = o

14/20 - 6>50rL/H: EE= A8yl nm
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Staggered Spondaic Word Test(SSW)

290 (s gl DS L J gl (523 gl ClalS 4uilia : Order Effect ®

e ok Order Effect «+— 5 ) b DG m
2 NET
eS| | e
s S Rnc+ Rc+ Lnc+ Lc ABEF
OE= o = -
Lc+ Lnc+ Rc + Rnc CDGH
8 dhe o m

m OE=31/3—-28>50rH/L
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Staggered Spondaic Word Test(SSW)

(A Type Pattern) :A ¢ 5 s =

8L K dlael Sl ja il s dBlas dlae) ) S laal 2 cudia 5 SI(]

S 4LE G el 3 Jilas sam 58 ) 3020 Laxe 0585 (2

(& SR F) 2L B Osiv »LALF Osiv o hae ol (3

Ssd e 02l A type Lo 2L F (siv 2 S

BeN =

AMLGLC psie P8 gl agudayiaglaly Jslda il s

AU 3935 3L order effect "'laia AS 3 e LiS A Xl 3529

3 . - — .-
el s |- 2 e s ~—d 7 13| o|lo 2o
Lot
Berr | me | =2 | £2 | S [ i | i | ol o o b
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Staggered Spondaic Word Test(SSW)

Adb il asa g )L OF 4S 2 sdue ) 0 Jlire (i Fosa D ASSW m
(A SSW=C.SSW-OE!) =
(odﬂ@had\dd\dﬂdﬁ)ﬁﬁwg__:ﬂs&mJJ\JaJﬁLA‘;ﬁL_iLﬁLAQ)'.Ln.

Rnc Rc Lc Lnc lls
0 0 2 1 U
x5 x5 x5 x5 i yoa e
0 0 10 5 B
-0 -0 -4 -4 sl JleISDS
0 0 6 1 Condition

4 EAR

Total
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Staggered Spondaic Word Test(SSW)

PO IR PREN

Catogry 4

Qver Midy Moderiloly Saritdy

Soort Comected Nomal Abnormal Abnormal Aol
TOTAL -10-5 4105 flo 15 161036 %10
EAR -] $1010 110 211040 4 o 1000
CONDITION =1fo-10 Q015 161025 %tk 10100

9/25/2026
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Staggered Spondaic Word Test(SSW)

- et
L (A d 92 W
Overcorrected Normal Mild Moderate/Severs
Total o N © O N M Ml Ml N MO MO s
Ear O N o N N Ml N M N MO MO S
Cond o o N N N Ml N MO Mi MO S s
1. Cochlear 1. Normal 1 NAR if no t. AR
hearing loss
2. Eighth nerve 2. NAR 2. Corpus callosum/
2, Cochlear anterior
3. Low 3. Cochlear commissure
brainstem 3. NARand
cochlear 3. High brainstam
4 Mid brainstem
if MI-O and
retrocochiear
signe
1-3. Cochlear 182. Use y | Response bias 1&2. CES and
and response and other
retrocochlear bias and central tests central tests
tests other
central 283 in some 3. Tone and
tests cases these reflex
cannot be ABR and other
3. Threshold differentiated cochlear and
and retrocochlear
cochlear 4. ABR, refiex tests
tests decay and
central tests
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Staggered Spondaic Word Test(SSW)

9/25/2026

PR LEN djd.é u
Significant Suggested Locus of involvement
Response bias (Site-of-Dysfunction Adult Cases Only)
Order effect low-high Posterior temporal, auditory cortex
' high-low Anterior half of brain
Ear effect high-low Posterior temporal, auditory cortex

low-high Fronto-temporal
Reversals Anterior temporal, sensory-motor strip
and adjacent frontal region

Type A Not very effective for locating lesions,

but is seen in one third of corpus
callosum cases and in a high per-
centage of thalamic cases
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Saia sl il

years L R (0 Ol 8 sl 8 6 5 2)
8y -8y s11m [39% 82%
9y -9y s 11m |74% 90%
10y — 10 s11m | 88% 90%
Jus 11 OV Ui 90% 90%
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Synthetic Sentences Identification (SSI)
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m 1) contralateral competing massage (CCM.SSI)
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Dichotic Sentences Identification (DSI)
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A ™
- =
L= St
03 - Track 3DP.mp3

DURATION PATTERN SEQUENCE (DPS)

[
L=

01 - Track 1.mp3 02 - Track 2.mp3

UDITEC SCORING FORM
Name I . ___ Age_ Sex Date:___ e —L
PRACTICE ITEMS

PATTERN CORRECT ) PATTERN CORRECT (x)
1. LSS —
2. sLs o —
3. ssL =
a.LLs =
s. ssL ss _—

TEST ITEMS

DURAT'N CORRECT REVERSAL

DURAT'N CO

RRECT REVERSAL

DUBAT'N CORRECT REVERSAL

PATTERN rATTERN is FATTERN
1. ssu — = 21. sus 3 fa1. s P =i e
T S 2z s 5 = az. sLL _ ot
3. LsL P 23. ssu a3. sLo
4a.Lss 2a. sLs - = aa. LsSL -
5. LSS 25. sSSL 2 as. sLs
6. s B zeisLS foset _— 46. LSS
7. s 27uSLS 5 az7. LS
s. sLs za. LS = - as. sLL =
5. ssu o= ze. Ladhy, . as. sLL -
10. LSS 30. sSsL . 50. LSL s —=9
11. s == 31. LS 7, 51. ssSL %
2. LsL 2 32 Lis = 52 SLL
13. ssL _— 33. ssu - - 53. s
14a. ssL 34.LsL o sa. LSL B
15. sLs - i 35. Lss o 55. LSL
16. LSL — 36. sLs s56. SLL
17. Lss — . 37. sLs - 57. SLL il ==
18. s i 38 SuL B 58. LSS . e
19. sis ” 39 sst - s9. Lss

a0. Lss — 6o. LsL Fa=

Percent correct
Percent reversals

Total Score
AUDITEC-

9/25/2026

Right ear

Left ear
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Dlads palae

Adult Normative Data
These data were obtained from an adult population, 94 percent of whom were aged
between 20 and 30 years of age. Most were females. All were normally achieving
graduate students. In all cases, hearing was within normal limits.
Right ear Mean 96%, standard deviation 4.36, range 87 - 100%
Left ear Mean 96%, standard deviation 7.20, range 70 - 100%
Therefore if one uses the two standard deviation model for normal behavior on the DPS,

scores of 82% and above can be considered to be normal.
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GIN

Test Stimuli

The GIN is composed of four (4) different lists identified as Test 1, Test 2, Test 3, and Test 4. The four
lists contain a series of up to 36 different six-second white noise segments. Each of the white noise
segments contain anywhere from 0 to 3 gaps of silence. The duration of the silence gaps are either 2, 3, 4,
5,6,8,10, 12, 15, or 20 msec with each silence gap duration represented 6 times in each GIN list. The
order of the gap durations is randomized. As a result, each GIN list contains a total of 60 gaps per list. In
addition, a 5 second gap of silence separates each 6-second noise segment. Generally, one list is
administered in each ear. A practice list is provided at the beginning of the CD to ensure that the patient

understands the task.

Test Administration

Route the GIN test through Channel 1 of the audiometer. Check the calibration tone to ensure that the
voice level meter peaks at 0 for both channels. Set the audiometer at 35 - 50 dB SL with reference to
Speech Recognition Threshold (SRT). Administer the practice list to ensure patient understands the task.

9/25/2026 mohamadkhani@tums.ac.ir 85
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01 - Track 1.mp3 02 - Track 2.mp3 03 - Track 3DP.mp3

DURATION PATTERN SEQUENCE (DPS)

SCORING FORM

Name:______ = Age. Sox Date:

PRACTICE ITEMS

PATTERN  CORRECT (xI PATTERN  CORRECT (x)
5. s

TEST ITEMS

DURAT'N CORRECT REVERSAL  DURAT'N CORRECT REVERSAL DURAT'N CORRECT REVERSAL

PATTERN PATTERN PATTERN
1.ssL 21. 818 a1, s

2.8 L 22 us 42, SLL
3. L8t S 2. so@, — i 435U
4.188 24. 518 44, Lst
s.iss s 25. 8L 4, o b as_sis
s us 2hnays 4 e as. Lss
7.us 17 PryarSin, T a7.us
8.sLs o N 48. s
9. ssL Th 29.1ss 49, sLL
wo.ss so.ssL 0. LSL
1S 31 us - 51.ssL
12 S s2us 5251
138851 sa.ss. 53. LLs
1688 e F 34,150 54, LSL
15.5LS . 35.Lss s 55. LsL
16. LSt 36.5LS 56. SLL
17. 185 , s7.as - 57, SLL
18 us 38. SLL _ 58. LSS
9. 5Ls - se.ss. 59, LSS
2018 a0, Lss R 60. LsL
RESULTS
Right ear Left ear
Percent correct
Percent reversals + T +

Total Score

AUDITEC- St. Louis, Missouri
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GIN

Gap detection threshold (A.th) is:

The shortest gap duration which meets the follow ing two criteria:
1) At least 4 out of 6 gaps are correctly identified
2) Performance for longer gap durations is not worse than 4 out of 6 gaps
correctly identified.

|2 msec | 3 msec | 4 msec | 5 msec | 6 msec | 8 msec | 10 msec | 12 msec | 15 msec | 20 msec |
Aﬁ:ue O/ |3/ |4k T8/ [6/6 (6/6 | 6/6 |6/ | 6
1 |
%

T % TR R % % | %) %L

| 06 [0/6 [3/6 [3/6 | 6/6 |36 | 6/6 6/6 i 6/6 [ 6/6
I | ‘ |
TR % % % % % % T % | % I %
| ‘ | 1 I ]

/6 [ o ‘sm [6/6 T8/ 6/6 6/6 '6;6 | 656 'slﬁ
| | ]

i
C;" wW % %] % % % % | % % %
| | 1 | L | 1
9/25/2026 mohamadkhani@tums.ac.ir 87
TOTAL | 14| 4| 4] na] na| na| 7 4l na W 240
‘ %% %] % %] %| % % % % %
False Positives Right: *Total Score = Total # correct - Falsy Positives
False Positives Left: X

There seems to be little influence of maturation on the GIN for children seven years and older. Their
approximate threshold (A.th) is essentially like adults-- right and left ear performance is essentially the
same — at least at this stage of our research. Therefore both adults and children 7 or older, that have an
A.th at or greater than 8 msec are of concern. Total score cut off for percent correct is 52% or less
for 8 -11 y.0.and 54 % for 12 y.o. to adults. At present we are not reporting total score norms for 7 y.0.
~ but hope to do so in the near future.
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