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ABSTRACT 

Tests of word recognition ability should be suitable for the 

linguistic background of the person being tested. Few efforts have been 

made to develop a standardized test in the Spanish language. Current 

literature reports on six studies that have several drawbacks. 

The purpose of the present study was to evaluate a commercially 

available test. The material consists of four lists of fifty bisyllabic 

tetraphonemic Spanish words. The words were recorded at a professional 

laboratory by a native Spanish speaker. The lists were evaluated in 

terms of interlist equivalence, word difficulty, intelligibility of the 

talker, and slope of the P/I function. 

Taped lists were presented to 16 normal hearing native Spanish 

speaking adults at four presentation levels. Mean intelligibility 

scores were poorest for list three. Statistical analysis indicated that 

the intelligibility of list three is significantly different than the 

other lists at the .05 level. On the average, at the low presentation 

levels, the nine subjects of Mexican origin obtained better scores than 

the seven subjects of other nationalities. The slope of the PI function 

(4.3%) was comparable to that obtained by other investigators of English 

lists. The words most frequently missed have as common denominators: 

presence of the /s/ sound, and are words that retain their meaning even 

after deletion of final /s/. The talker's speech intelligibility was 

judged to be very clear. 



CHAPTER 1 

INTRODUCTION AND REVIEW OF THE LITERATURE 

Speech audiometry has been an essential component and tool of 

the basic audiologic evaluation for many years (Jerger, Speaks and 

Trammel, 1968). In fact, no audiometric test battery would be 

considered as complete without a speech audiometry component. Speech 

signals are used to determine thresholds, to assess suprathreshold word 

recognition ability, to measure progress in lipreading and auditory 

training, to evaluate hearing aid performance, to predict and evaluate 

the success of otologic surgery, and to aid in the diagnosis of 

auditory disorders. In summary, speech audiometry is used for 

research, assessment, habilitation, rehabilitation, and prognosis. 

The term "speech discrimination" has been replaced in the 

literature with the phrase "word recognition ability", a title that 

more clearly describes the task being performed. According to Hodgson 

(1985) the purpose of word recognition testing is "...to measure how 

well the listener can understand speech, as a function of the ability 

to differentiate sounds, under optimum circumstances." Stated 

differently, word recognition tests are intended to measure the 

percentage of words that a person can recognize if tested at that 

person's optimum performance level. 

Word recognition ability scores have been used to differentiate 

between types of hearing loss. The presence of the "roll-over" 
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phenomenon (a decrease in scores with increasing presentation levels) 

while administering a word recognition test has differential diagnosis 

implications. For example, in retro-cochlear disorders, roll-over 

effects far in excess of those in cochlear losses are usualy 

encountered (Jerger, 1960). 

Word recognition scores can be used as a measure of the 

expected handicap that a person will experience in different listening 

situations. As pointed out by Davis (1978) the overall handicap of 

impaired hearing is best estimated in terms of the ability to hear 

everyday speech well enough to understand it. In 1948 Davis developed 

the "Social Adequacy Index" which provided a continuous scale of 

handicap taking into, account sensitivity and recognition of speech. 

The scale was not used for long since it was based on the scores 

obtained from the Hughes PB recordings that went out of use soon after 

the scale was developed. 

Word recognition scores can be used to predict success of 

otologic treatment. While commenting on the indications and outcome of 

otologic surgery for otosclerosis, Goetzinger (1978) pointed out that 

unless word recognition scores are reasonably high, the likelihood is 

strong of other complications which may contraindicate surgery. As 

stated by Carhart (1970), speech discrimination can help to evaluate 

the success of a treatment given to a patient, by revealing the changes 

in hearing for speech which are brought about. 

Finally, word recognition scores can be used as predictors of 

the benefit that a person will obtain from amplification. In 1970 

Carhart stated that the word recognition score in quiet tells us 
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whether the patient may expect special troubles in everyday situations, 

even when speech is loud enough so that it would otherwise be easily 

understood. Hodgson (1986) pointed out that auditory discrimination 

ability can be used to predict, up to a certain point, in which 

listening situation the user of amplification will have difficulty. 

For example, individuals with unaided word recognition scores below 50% 

cannot expect to follow conversation, under most listening conditions, 

by listening only. 

In the development of the "Hearing Handicap Scale", High, 

Fairbanks, and Glorig (1964) examined the correlation between word 

recognition scores and the scale. The authors found a poor 

relationship between the better-ear speech results and the handicap 

scale. The authors suggested that the poor correlation may be due to a 

low level of difficulty of the speech-test material, or to high levels 

of demand upon the hearing of the patients. Finaly, in 1977 Rupp, 

Higgins, and Muerer developed the "Feasibility Scale for Predicting 

Hearing Aid Use." Word recognition scores, in quiet and noise, are two 

prognostic factors that the authors considered while developing the 

scale. 

The reliability of the scores obtained from testing word 

recognition ability has also been questioned. This implies that 

variables associated with the test material and method of 

administration affect the test's results. Davis (1978) stated that it 

appeared that both the administration and interpretation of the results 

are more difficult than was thought. Speech, said Davis, is a very 

complex signal, and many variables such as duration, intonation, 
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stress, and coarticualtion will affect it. He also pointed out that 

too much importance has been placed on the phonetic balance of the word 

lists, and too little on the talker's diction, word familiarity, and 

test-to-test reliability. Indeed, Hood and Poole (1980), and Frank and 

Craig (1984) have highlighted the fact that the characteristics of 

speech recognition materials are determined by the talker's diction. 

They added that the same word-list can constitute a different word 

recognition test due to talker differences. Word familiarity has not 

been stressed since the test material is presented at a normal 

conversational level. It has been assumed that a non-familiar word 

will be repeated correctly as long as it was heard clearly. Hood and 

Poole (1980) stated that there is little evidence that unfamiliar words 

are more difficult to recognize than familiar words. 

To construct a valid and reliable test, lists of words that 

follow specific criteria are needed. In 1948 Egan described criteria 

that an English-language speech recognition test list should follow. 

Egan's criteria are: 

1) All, or nearly all, of the fundamental sounds into which speech can 

be analyzed should be represented in each list of test items. Also, 

the relative frequency of occurrence of these fundamental speech sounds 

should reflect their distribution in normal speech. 

2) Test items should be meaningful words given out of context as 

isolated units. This is done to reduce the effects of language 

redundancy on the scores. As stated by Egan (1948) "...identification 

of words in a sentence...depends not only upon the articulation values 
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of the individual word, but also upon the relation they bear to other 

words of the sentence" (p. 959). 

3) The test items may be so selected that the distribution of item 

difficulty in each list will make possible a sensitive measuring 

instrument. This is achieved by selecting test items closely 

distributed along a scale of difficulty. 

In 1965, Carhart added that materials for testing should be 

made up of nonredundant items. Being less conservative than Egan he 

also added, "In general as long as the test items are meaningful 

monosyllables for the patient, and their phonetic distribution is 

appropriately diversified, one 50-word compilation is relatively 

equivalent to another" (pp. 254). 

As stated before, scores are obtained after presenting the test 

material to the patient at an optimal presentation level. To determine 

this ideal presentation level, Performance-Intensity functions (PI) 

should be plotted for the lists that are used. The PI function reveals 

how intelligibility grows as the presentation level of speech is 

increased above threshold. For research purposes, PI functions have 

been obtained by presenting test materials at various presentation 

levels. Beattie, Edgerton, and Svirohec (1977), used 8 presentation 

levels (4, 8, 12, 16, 20, 24, 28, and 32 dB reference SRT [see below]). 

PB-max [see below] was obtained at the 32 dB presentation level. 

Wilson, Coley, Haenel, and Browning (1976), used 4 presentation levels 

(-2, 4, 10, and 16 dB refernce SRT). The best recognition ability was 

found at the highest presentation level. Geffner and Donovan (1974), 

used 7 presentation levels (0, 8, 16, 24, 32, 40, and 48 dB reference 
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SRT). Mean PB-max was obtained at 19 dB. Tillman and Carhart (1966), 

used 6 presentation levels: (-4, 0, 8, 16, 24, and 32 dB re SRT). The 

16 dB presentation level was enough for most normal hearing individuals 

to achieve over 90% word recognition score. 

For clinical purposes, information regarding PI functions is 

obtained by finding the intensity at which the subject can repeat 

correctly 50% of a set of spondaic words (speech reception threshold or 

SRT), and maximum intelligibility as a function of presentation level 

(PB-max). As the intensity is increased, the percentage of correct 

answers increases proportionally, until it reaches PB-max. The graph 

showing the percentage of correct words on the ordinate as a function 

of intensity in the abscissa is known as the articulation curve or PI 

function (Carhart, 1952; Ferrer, 1960). 

To obtain the PB-max of a patient, the clinician may have to 

try different presentation levels. As stated by Hodgson (1985), there 

is no sensation level which affords maximum intelligibility for all 

patients. Hodgson follows by describing which factors are most comonly 

related to the difficulty of finding the patients PB-max. These 

factors are: the difficulty of the test material, the effects of the 

hearing loss, the configuration of the audiogram, and the type of 

hearing loss. 

Efforts to obtain PB-max often involve presentation at the 

patient's most comfortable level (MCL) for speech. However, as found 

by Posner and Ventry in 1977, subjects with sensorineural hearing loss 

choose their most comfortable level below where PB-max is achieved. 

Such a phenomenon may be associated to loudness recruitment. For such 
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cases and as a general rule of thumb, Hodgson (1985) recommended that, 

to obtain PB-max, the presentation level should be at least 25 dBSL and 

as close to 40 dBSL as the patient finds comfortable. Lezak (1963) 

recommended that the Upper Limit Comfortable Loudness (ULCL) of each 

patient should be obtained, and 5% of this value should be added to the 

ULCL. The new figure is considered to be the level at which the 

patient will achieve PB-max. ULCL is obtained by substracting 5 dB 

from the patient's threshold of discomfort. 

Carhart (1965) warned audiologists performing speech 

recognition testing about the need for tests that would be suitable to 

the linguistic background of their patients. Davis (1978) pointed out 

that the test material should be appropriate to the age, education, and 

linguistic background of the listener. Furthermore, Hodgson (1985) 

stated that a set of words in a foreign language will become nonsense 

items for a patient, thus increasing the difficulty and reducing the 

patient's discrimination scores. In a study by Danhauer, Crawford, and 

Edgerton (1984) on the performance of English, Spanish, and bilingual 

speakers on a nonsense syllable test of English speech-sounds 

discrimination (NST), the authors found that the scores for the Spanish 

group were significantly poorer than those for the English and 

bilingual groups, which differed very little. Scores below 35 dBSL 

were poorer than those above that level. Even at high presentation 

levels, the Spanish group had difficulty with the NST, apparently 

because of different phonologic background, lack of experience with the 

English vowels and some English consonants. 
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In contrast to what could be supposed, and even though Spanish 

is the second most common language in the USA, and is spoken throughout 

Latin-America and Spain, there have been few efforts to develop a 

Spanish discrimination list. The literature reports the following 

attempts: 

1) Berruecos (1967) compiled lists of phonetically balanced trochaic 

words by determining the percentage of usage of the different phonemes 

present in the Spanish spoken in Mexico City. 

2) Tosi (1966) carried out a study on the intelligibility of bisyllabic 

Spanish words. Lists of words were recorded and presented to a group 

of normal-hearing subjects. 

3) Cancel (1965) developed a list of Spanish words common to the 

Latin-American countries. A set of words was selected from the most 

frequently occurring words in the newspapers. Of this set the 

paroxytone words (Palabras Graves: accented in the penultimate 

syllable) were selected due to the fact that Spanish paroxytone words 

are those that most closely resemble spondee words in English. 

4) Connery (1977) reported on the use of a Spanish word list used at 

the Chicago Hearing Society with Spanish-speaking patients. There is 

no mention of how the list was compiled. Connery reported that for 

their clinical use, the words are read out loud by an audiologist 

"..moderately fluent in Spanish..". 

5) Benitez and Speaks (1968) developed a Spanish language speech 

intelligibility test using 3rd order approximation synthetic sentences. 

The lists were presented to four Spanish speaking normal-hearing 

subjects, with and without competing message. The authors concluded 
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that (a) the synthetic sentence identification task provided a more 

realistic appraisal of speech understanding than that afforded by 

word lists; and (b) that the general shape of the PI function was 

nearly identical to that observed with similar synthetic sentences in 

English. 

6) Zubick, Irizarry, Rosen, Feudo, Kelly, and Strome (1983), developed 

the "Boston College auditory test of Spanish material". Their test 

paid special attention to word familiarity, phonetic dyssimilarity, and 

suitability of instructions. 

The most prevalent drawbacks found on the different studies 

carried out to develop Spanish word recognition tests are: 

1) Berruecos (1967) reported that he compiled lists of Spanish spondee 

words. Nevertheless, there are no true spondaic words in the Spanish 

language. As stated by Tato (1949), the typical Spanish word is 

bisyllabic and tetraphonemic, with more stress in one of the syllables. 

These words are called paroxytone words (palabras graves) According to 

Tato (1949) and Cancel (1965), Spanish paroxytone words are those that 

most closely resemble spondaic words in English. Cancel (1968) found 

that Spanish paroxytone words are more intelligible than words that 

contain either less or more sounds. 

2) The recording of some of the lists were not done at a standardized 

facility such as a professional recording laboratory. And by the same 

token, several talkers were used to record either portions of the test 

or the different versions of the test. Some examples of the preceding 

are the studies by Tosi (1966), Cancel (1965), and Connery (1977). As 

stated by Hood and Poole (1980), the characteristics of any recorded 
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word recognition test are determined predominantly by the speaker and 

the recording technique adopted. Furtheremore, Frank and Craig (1984) 

pointed out that the differences between the recordings higlight the 

fact that two recordings of the same word list constitute different 

word recognition tests, due to talker and recording differences. They 

consider that research generalizations or clinical findings obtained 

with one recording of a word-list cannot be transpolated to another 

recording, even of the same word-list. 

3) For the studies by Tosi (1966) and Cancel (1965), only one 

arbitrarily predetermined presentation level was used. In the present 

paper it has already been stated that word recognition tests should be 

conducted in the upper range of each patients most comfortable level 

for speech. There is no one sensation level which affords maximum 

intelligibility for all patients (Hodgson, 1985). 

Following Egan's criteria, word recognition ability tests in 

the English language have used monosyllabic words (Egan 1948; Hirsh et 

al 1952; Tillman and Carhart 1966). Nevertheless, the lists developed 

for the Spanish language have consisted of bisyllabic words. A partial 

explanation for this was provided by by Tato (1949) and Cancel (1968). 

These authors stated that Spanish paroxytone words are the typical 

Spanish word and are the most intelligible words in the Spanish 

language. Another partial explanation can be found in the fact of the 

scarcity of meaningfull monosyllabic words in Spanish. Therefore, one 

would expect higher discrimination scores for Spanish tests as compared 

to English tests because as stated by Egan (1948), articulation scores 

improve when the number of sounds per word is increased. 
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The lists that this paper evaluated are Spanish word 

recognition ability lists recorded by a native Spanish speaker at a 

professional recording laboratory (Auditec of St. Louis). These lists 

were selected due to several reasons: (a) there is only one talker; (b) 

the talker is a native Spanish speaker; (c) the lists were recorded at 

a professional laboratory under standardized conditions; and (d) the 

list are commercially available and in current clinical use. The test 

material consists of four lists of Spanish words recorded by a male 

speaker. Most of the words are paroxytone words. Each list is 

preceded by a 1000 Hz calibration tone. The lists consist of 50 words, 

each one preceded by the same carrier phrase: "Diga usted..." (You will 

say). Each list lasts for about 4 minutes and 15 seconds, and the 

interval between words is of about 5 seconds. No attempt was made to 

phonetically balance the lists. There are no randomizations of the 

lists available. There has been no report of clinical experience with 

the lists. 

The intention of the author of this paper was to try to 

evaluate one of the commercially available Spanish word recognition 

ability lists. The lists were evaluated in terms of interlist 

equivalence, word difficulty, intelligibility of the talker, and 

percentage of increase of recognition ability per decibel increment. 

In order to achieve these goals, the following were undertaken: 

1- developing PI functions for each of the four lists. 

2- ranking the individual words in order of difficulty. 

3- determining if there is interlist equivalence. 

4- asking subjects to judge the talker's intelligibility. 



CHAPTER 2 

METHODS AND PROCEDURES 

Traditionally, studies of speech recognition have used two 

groups of subjects, normal-hearing subjects and subjects with 

sensorineural hearing loss. The basis behind this selection is that 

the normal hearing population will score close to 100% at PB-max and 

will be used as the standard result. The hard-of-hearing population 

will deviate from normal, and their behavior will be studied. 

Researchers and clinicians expect the patient population to obtain 

lower discrimination scores. Since the purpose of the present study 

was to evaluate the difficulty of the lists, rank order the difficulty 

of the words, and establish the slope of the PI functions, subjects for 

this study were limited to normal-hearing people. 

A review of the subject-selection procedures of other authors 

dealing with speech discrimination studies found no standardization in 

this respect, but as shown by Tables 1 and 2, certain guidelines can be 

obtained. Most of the normal hearing subjects are usually drawn from 

the student population of different colleges, which explains the young 

age. The criteria for normalcy are in accordance with all of the 

current classifications for hearing loss reviewed. As expected, there 

is more consistency on what constitutes normal hearing than hearing 

loss. Hodgson (1985) mentioned that type of loss, magnitude of the 

12 
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loss, configuration of the loss, and auditory discrimination ability 

are some auditory variables involved in hearing impairment. The 

inherent variability of these factors explains difficulty encountered 

in selecting hypoacousic subjects for an audiologic investigation. 

There is agreement on type and degree of the loss, since both 

variables' classifications are based on objective data. Nevertheless, 

the configuration of the audiogram greatly affects the discrimination 

scores and the degree of handicap expected from the hearing loss. 

Therefore certain limitations are placed on selection of subjects as 

explained below. 

Subjects for the present study had the following 

characteristics: Age; 18 to 50 years; hearing sensitivity thresholds: 

equal or better than 10 dBHL for all frequencies from 250 through 8000 

Hz. Observation of the subjects led to the belief that they were 

mentally and physically capable of performing the task. The subjects 

were native Spanish speakers as assessed by an informal conversation 

with the investigator (who is a native Spanish speaker). The preceding 

characteristics are in accordance with those used by most other 

investigators, and describe what could be considered as a normal 

hearing person. The number of subjects was 16. 

In order to develop PI functions for each list, randomized 

versions of the lists were needed. Since randomizations are not 

commercially available, the following steps were taken to obtain them. 

1) Four different orders of the words in the lists were obtained by 

assigning a number to each word and then drawing this number by chance. 

2) New versions were formed by listing the word-number as it was drawn. 
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Table 1. Guidelines for selection of normal hearing subjects. 

age hearing sensitivity threshold # of subjects 

range mean re dBHL, air conduction range mean 

16-48 24 <10 dB frequency range .125-8kHz 10-60 26 
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Table 2. Guidelines for selection of hypoacusic subjects. 

# of 

age type of degree of previous subjects 

range mean loss loss SRT SDS range mean 

sensori/ mild/ 

37-74 56 neural moderate 25-60 dB >70% 12-40 21 
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3) The new lists were constructed by recording the word from the 

original tape to a new tape in the randomized order . 

The tape recorders used were two Techincs RS-M14 cassette tape 

recorders. The tape recorders' heads were cleaned and demagnetized 

before the recording was done. The tapes used were 4 Realistic 

Low-noise 30 minute cassettes. The original list is commercially 

available from Auditec of St. Louis as "Spanish speech discrimination 

lists 1-4". 

Subject Selection and Test procedures. 

1) A telephone interview was carried out with each subject to assess 

fluency in the Spanish language, and to set a date for testing. 

2) At the clinic an explanation of the test was given to the subjects 

to familiarize them with the procedure. 

3) The subjects were seated in an Industrial Acoustics Company 

double-wall sound treated room and TDH 50P earphones were placed over 

their ears. A Grason-Stadler GSI 16 audiometer was used. The 

audiometer was calibrated according to manufacturers specifications for 

the model. Specifically, a comprehensive calibration was carried out 

on 1/23/87, and a daily speech circuit calibration was done (A 1000 Hz 

calibration tone was measured at 90 dB SPL through the speech circuit 

for both earphones). 

4) A hearing screening test was carried out to determine the 

suitability of the subjects for the test. A 10 dB tone was presented 

across the frequency range of 250 to 8000 Hz. The subjects were 

selected according to the previously stated characteristics. The same 
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number of right and left ears were used. A speech reception threshold 

score was obtained for each subject's ear. 

5) The subjects listened to the four lists at four different 

presentation levels. The instructions prior to the test were: "Listed 

escuchara una grabacion en la que se le pedira que repita unas 

palabras, por favor hagalo, y adivine si es necesario" (You will listen 

to a recordered voice that will ask you to repeat some words, please do 

so and guess if necessary). Instructions were given in Spanish. 

6) The presentation levels used for the test were 8, 16, 24, and 32 dB 

reference SRT. There is no general agreement among investigators as to 

the presentation levels which should be used to plot PI functions or 

obtain PB-max. The presentation levels selected by this author were 

within the range of those used by other auhors. Also, the levels span 

intensities from the reception level for speech for each subject, to a 

level above the one at which other investigators have obtained PB-max 

for their subjects. 

7) A score was kept of each list for each subject. The score was the 

number of words correctly identified from the list multiplied by two in 

order to obtain a percentage. Copies of the lists were on hand, and 

word by word scoring was kept. 

8) Each list lasted for about 4 minutes and 15 seconds. A 15 minute 

rest period was given after the eighth list. 

9) Testing was carried out on a one session bases. The session lasted 

for about two hours. 

10) The order of lists was counterbalanced to reduce possible learning 

and or fatigue effects. 
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Analysis of Data. 

Interlist equivalence was analyzed by keeping a record of each 

subject's score on each list at each presentation level. The subjects 

were asked to repeat the words outloud, and the investigator recorded 

the responses on a right/wrong basis. Testing was done on a full-list 

basis. At the end of each list, the word recognition score was 

obtained by multiplying the number of correct responses by 2 to obtain 

a percentage. Means, medians, ranges, and standard deviations were 

obtained for each list at each presentation level. The lists were 

submitted to the Wilcoxon rank-sum test to assess interlist 

equivalence. Statistical significance computations in the present 

investigation used a 0.05 level of confidence. 

Word difficulty was determined as an indirect measure by 

determining the words that were missed the most. A score was kept of 

the words missed in each list at each presentation level. The words 

were rank ordered according to the number of times that the word was 

missed. The most frequently missed words were considered to be the 

most difficult. Response scoring was on a right/wrong basis. At the 

end of each session, the data of each list were transferred to a 

master-list for easy record keeping. 

The talker's intelligibility was subjectively scored by the 

subjects, on a 5 point scale from excellent to very poor. The 

evaluation of the talker's intelligibility was carried out at the 

highest presentation level (32 dB HL). The grading scale and 

instructioins were: 

Sea tan amable de juzgar la claridad del lenguage del locutor 
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de las listas, en la escala que a continuacion se le presenta: (Please 

judge the clarity of the speech of the talker on the recordings. Do so 

on the following scale). 

— El lenguage del locutor es: 

1- muy claro 

2- claro 

3- entendible 

4- poco claro 

5- dificilraente entendible. 

(The speech of the talker is: very clear; clear; understandable; 

unclear; hardly understandable). 

The performance-intensity function of each list was plotted 

according to the mean result of each list at each presentation level. 

The data representing percentage of increase per dB increment 

were obtained from the performance intensity functions. The values 

were computed after obtaining the difference between the two extremes 
* 

of the steepest portion of the PI functions, and dividing that number 

by the difference in decibels needed to obtain those extreme values. 



CHAPTER 3 

RESULTS 

Table 3 displays the data obtained after testing all subjects. 

Means, medians, ranges, standard deviations, and standard error of the 

means are reported for each of the four lists at each presentation 

level. The mean values are displayed in graphic form in Figure 1. All 

the curves in the figure represent a semilinear function which tends to 

saturation. The lower segments of the curves are linear in growth and 

rise at a rate of approximately 5%, 4.4%, 3.4%, and 4.3% (average 4.3%) 

per decibel increment in signal presentation for list one through four, 

respectively. As shown by the figure the functions follow a 

curvilinear progression in which scores increase less and less with 

increase in signal strength. Scores of 90% or above were obtained only 

when the maximum level of 32 dB was reached. 

Table 4 displays the rank order of the words in each list 

regardless of presentation level. The error percentage of the five 

most and five least missed word is also shown. Each word was presented 

a total of 64 occasions. 

The talker's speech intelligibility at the 32 dB presentation 

level was judged to be "very clear" by all subjects. 

20 



Table 3. Results from the lists at the four presentation level. 

Presentation 
levels / 8 dB / 16 dB / 24 dB / 32 dB 

/ / / / 

L MEAN / 27% / 67% / 89% / 96% 

I o MEDIAN / 28% / 69% / 92% / 96% 

S n RANGE / 0-54% / 30-92% / 68-100% /92--100% 

T e S.D. / 17.28 / 15.89 / 8.28 / 2.92 

o- M / 4.47 / 4.1 / 2.14 / 0.75 
/ / / /. 

L MEAN / 16% / 51% / 81% / 94% 

I t MEDIAN / 15% / 47% / 86% / 96% 

S w RANGE / 2-38% / 18-78% / 40-100% /80-100% 

T o S.D. / 10.45 / 17.19 / 14.76 / 5.8 

o- M / 2.7 / 4.4 / 3.82 / 1.52 
/ / / /. 

L t MEAN / 21% / 48% / 72% / 91% 

I h MEDIAN / 16% / 47% / 74% / 94% 

S r RANGE / 0-62% / 32-68% / 50-90% /66--100% 

T e S.D. / 16.99 / 10.55 / 11.66 / 8.51 

e o- M / 4.4 / 2.73 / 3.01 / 2.20 
/_ /_ / 

L f MEAN / 25% / 58% / 86% / 97% 

I o MEDIAN / 19% / 56% / 88% / 98% 

S u RANGE / 0-74 / 30-90% / 62-98% /90--100% 

T r S.D. / 17.70 / 17.41 / 9.85 / 2.92 

o- M / 4.57 / 4.72 / 2.55 / 0.75 
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FIGURE 1. Performance/Intensity functions of Spanish-language word 

recognition ability. Lists 1, 2, 3, and 4. 
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/ / / / 
8 16 24 32 

PRESENTATION LEVEL (dB SL) 

FIGURE 2. Performance/Intensity functions of Spanish-language word 

recognition ability. Mexican subjects (A); Mean (B); Other 

nationalities (C). 
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TABLE 4. Rank order of the words according to number of times missed; 

error percentage of the 5 most and least missed words. 

LIST ONE. 

1-TRETAS 66% 

2-OSTRAS 59% 
3-CESTOS 56% 

4-PIPAS, GALGO 53% 

5-BLUSA 52% 

6-TEMA 
7-SALSA 

8-DOCE 
9-VEINTE, CLIMA 

10-FINCA 

11-MULTA 

12-SANO,LUNA 
13-ONCE, JOVEN 

14-MESA, TANQUE, PASTA 

15-BAILE, HOMBRO, CINCO 

16-CARTA, REGLA 
17-CASO, QUESO, TURNO, BRUSCO 

18-COSTA, ROSCA 

19-FRENTE 
20-B0SQUE, MANO 
21-HOMBRE, GUERRA 

22-TRAMPA 
23-VERDAD 17% 

24-LADO, MODO, GRANJA, LENGUA, 
CULPA 16% 

25-HUEVO, RANCHO, AGUA, BOCA 14% 

26-SOMBRA 9.4% 

27-BURRO, BROMA 7.8% 

LIST TWO. 

1-GRIFOS 70% 

2-KILO 67% 

3-VISA, FUNDA 66% 

4-MISMO 64% 

5-TRECE 63% 

6-BARCA 

7-S0RD0 

8-BOLSA, TORTA 

9-HILO, HORNO, FECHA 

10-ASTR0, MARCA, TECHO, 

SASTRE 

11-LILA 
12-TEMPLO, GASTAR 

13-GANGA, CAMAS 
14-ABRIL, FLETE 

15-DONDE 

16-NARIZ, CENTRO 

17-SALUD 
18-CALLE, PESO, RICO, RONCAR 

19-GOLPE 

20-C0NTRA 

21-MADRE, ROSTRO 

22-CASA 

23-TRONCO 
24-IGUAL, VALOR, PLATO, RAMA, 

BRAVO 22% 

25-MOTOR, ORO, LEAL 20% 

26-ALMA, CLARO 19% 

27-PAIS 14% 
28 NOMBRE 7% 



LIST THREE. 

1-MITAD, SIGLO 73% 

2-TRENZA 70% 
3-RANAS 67% 
4-CESTA 66% 

5-VISTO 64% 

6-FILTRO, NIDO, DICHA, 

7-TINTA 
8-GASTO 

9-FONDA 
10-MARTES 
11-OSOS 

12-TANTO, GANSO, FUSIL 
13-GUSTO 

14-BRISA, BRAZO 
15-CHOCLO 

16-BESO, CORTA, QUEJA 

17-VERBO, CASI 
18-MUCHO 

19-TOTAL, AMBOS 
20-ACTRIZ 

21-GUANTE 

22-LECHE, LUGAR 
23-RUMOR, TELA 

24-HUESO, SANGRE, HOMBRE 
25-CAMPO 

26-CALMA 
27-OCHO, CLAVO 

28-VAPOR, MALO 14% 
29-PAPEL 13% 

30-CABRA, AYER 11% 

31-ROPA 7.8 % 
32-BARBA 4.7% 

LIST FOUR. 

1-CASTA 63% 

2-TAZA 61% 

3-CITA 56% 

4-SANTO 55% 

5-PISOS 53% 

6-RESTO 

7-BUSCAN * 

8-FRUTA, GRATAS 
9-GRASA 

10-AQUI, RASGOS, QUINCE 
11-VENTA 

12-LUNES 

13-CRISTAL, VINO 
14-LIBROS 

15-TORO 

16-JUGO, GANCHO, SALTAR, EDAD 
17-DENTRO, GUSTAR 

18-PELO 

19-DOLOR, CHISTE, ORDEN 

20-FALTA, HIJO 

21-S0PA, MUNDO 

22-MANTA 

23-COMPRA, NOCHE, PADRE, ROSA 

24-TEMOR, BLANCO 19% 

25-HORA, CALOR, BANCO 17% 

26-JARDIN, BREVE, METAL 16% 

27-ALGO 14% 
28-VACA, BODA, MOSCA 13% 



CHAPTER 4 

DISCUSSION 

Sixteen native Spanish speaking subjects were tested. All 

subjects were college students, mean age 27 years, range 20-49 years. 

All subjects had an SRT of 0 dBHL or better, and none of them failed 

the hearing screening levels set for the investigation (10 dBHL, 

250—8000 Hz). Equal number of right and left ears were used. Ten 

males and six females participated. The countries of origin and the 

number of subjects per country were: Mexico 9, Panama 2, Venezuela 2, 

Spain 1, Honduras 1, and Colombia 1. 

As can be sean by examining the data in Table 3, the ranges of 

scores are very large at the low presentation levels and become smaller 

at the highest presentation level. The 16 dB level shows a larger 

range just because at the 8 dB level subjects could not score below 0%. 

Some subjects probably scored zero percent at first because, even 

though the subjects were clearly instructed, it took a list or two for 

them to learn the task. Since the presentation of lists and 

randomizations was counterbalanced, the effect of learning the task 

was distributed among all lists. Despite efforts to minimize 

sequencing effects, the great improvement in performance of most 

subjects across the 8 dB condition demonstrates a learning effect. 

Consequently, the standard deviations obtained were large in the low 

and mid presentation levels. The Wilcoxon rank-sum test was selected 
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to analyze the data due to the size of the sample in the investigation 

and because the test results are not affetcted by the distribution of 

the data. Statistical analysis indicated that the intelligibility of 

list three is significantly different than for other lists at the .05 

level. Mean intelligibility scores were poorest for list three at all 

presentation levels except 8 dB SL. 

An informal comparison with the results obtained by Tillman and 

Carhart (1966), Wilson et al. (1976), and Beattie et al. (1977) 

revealed that standard deviations were also small for the extreme 

presentation levels, and large for the mid presentation levels, just as 

occurred in the present investigation. Also, the size of the standard 

deviations are comparable between studies. 

A matter in which the present study and the study by Tillman 

and Carhart (1966) differed widely is that for the latter study, 90% or 

more correct word recognition ability was obtained at 16 dB sensation 

level (SL), while for the present study, a sensation level of 32 dB was 

needed to achieve a similar score. However, Beattie et al. (1977), 

reported that 50% of recognition ability was obtained at about 16 db 

reference SRT and 95% of the words were correctly identified at 32 dB 

SL for both the CID W22 and the NU 6. These last figures are in 

accordance to those obtained in the present study. 

As far as is known, there are no other reports of 

performance/intensity functions for Spanish word recognition material. 

Sources of variability can only be hypothesized. It is possible that 

the number of subjects selected for the present investigation was too 
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small. Nevertheless, a review of the literature concerning development 

of material for speech audiometry revealed that the number of subjects 

selected for the present study was comparable to that used by Hirsh et 

al. (1952), Tillman and Carhart (1966), Wilson et al. (1976), and 

Beattie et al. (1977). A variable that has shown to have detrimental 

effects on the performance of subjects in similar tasks is the quality 

of the recording (Beattie et al. 1977; Goetzinger, 1978). Since the 

lists evaluated in the present paper are available in only one 

sequence, this author had to generate lists' randomizations. Recording 

from one cassette to another could have affected the quality of the 

sound. 

Although subjects judged the intelligibility of the talker's 

speech as very clear, a separate analysis of the scores obtained by 

subjects from Mexico (country of origin the speaker of the recordings) 

and those of all other countries showed that, for the low presentation 

levels Mexican subjects obtained better scores. As intensity increased 

the P/I functions from the two groups concurred (see Figure 2). 

The percentage of increase in recognition ability per decibel 

increment reported by different authors is displayed in Table 5. The 

values in the table are all averages. In the present investigation it 

was seen that the range of values varied from 3.4% to 5%. Examination 

of Table 5 reveals that the linear portion of the functions have a 

similar slope across the different studies. It is likely that the 

behavior of word recognition ability lists at the low intensities 

levels, be a function of presentation level, not a function of the list 

itself. 
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Table 5. Slope of Performance/Intensity functions; 

six different studies. 

AUTHORS / LIST 
./ 

% INCREASE PER 

dB INCREMENT 

- / -

Tillman & Carhart (1966) / NU 6 / 
Wilson et al. (1976) 

Beattie et al (1977) 

Beattie et al (1977) 

Present study (1987) 

/ NU 6 / 

/ NU 6 / 

/ W 22 / 
/ Spanish / 
./ /. 

5.6% 

3.6% 

4.2% 

4.6% 

4.3% 
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The words most frequently missed have as a common denominator 

the presence of the /s/ sound in one or two possitions in the word. 

The /s/ sound is present in 18 of the 20 most missed words. Two notes 

should be made here. First, there are regional variations in the 

Spanish language as far as the /s/ sound is concerned. The dialect 

spoken by the speaker of the recordings does not differentiate between 

the letters S, Z, and C. All of these letters can be pronunced as /s/, 

providing reduced phonetic clues. In Spanish, the letter C is 

pronunced as /s/ if followed by E or I, and as /k/ if followed by A, 0, 

U, or a consonant. Second, of the words that were mostly missed, those 

with the /s/ sound in final position are the plural forms of words. 

That is to say that those words retain their meaning even after 

deletion of final /s/. The other common phoneme present in 12 of the 

20 most missed words was /t/. This sound was often substituted, by 

subjects, for the sound /k/. These two voiceless stops can sometimes 

be interchanged and still yield a meaningfull word. In Spanish initial 

f 
unvoiced plosives are not usually aspirated, possibly making 

differentiation more difficult. At the other end of the scale, the 

words least missed have no obvious common denominators. It cannot 

escape the author's attention that the words most missed overall: MITAD 

(half) and SIGLO (century), were present in the same list (#3) with the 

word least missed overall: BARBA (beard or chin). This author cannot 

believe that the words "half" or "century" are less familiar for a 

college student than the words "beard" or "chin". A review of the 

Frequency Dictionary of Spanish words (1964) revealed that 55% of the 
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twenty most frequently missed words were not present in the dictionary, 

while only 10% of the least missed words were not present in the same 

source. A precautionary comment should be made here. The dictionary's 

compilation was based on frequency of usage, not on word familiarity. 

Some familiar words may not be frequently used. 

Interaction between the carrier phrase, which ends in a 

consonant (d), and target words that begin with a vowel may account for 

some word recognition errors. The word dolor (pain) was frequently 

substituted by the subjects for the word olor (smell). 

As already mentioned, subjects in the present study came from 

six Spanish speaking countries. Dialect variations are present in the 

Spanish spoken in the different countries; nevertheless, all of the 

subjects considered that the speaker of the recording spoke a 

"standard" Spanish and the intelligibility of his speech was judged to 

be very good. Word recognition scores of 90% or more were obtained by 

all subjects in one or more lists. 

As stated before the investigation was carried out by a native 

Spanish speaking clinician. In order for the results of the test to 

have clinical value, the test should be conducted using an original 

recording of the lists and scoring should be done by a clinician fluent 

in Spanish. An alternative solution involves playing the tape and 

asking the subject to write down the responses. Iliteracy and the 

extra time needed to write the responses are two conditions that ought 

to be considered. The development of a close-set form of the test is 

by far the best alternative if a Spanish speaking clinitian is not 

present. In which case, the behavior of the lists under those 
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circumstances has to be formally investigated. A set of lists suitable 

for testing children is also needed. The present investigation dealt 

only with adults. Several words were unfamilar even for the subjects in 

the present study. It is not advised to use the same lists with 

children, at least until a formal investigation is carried out. 

According to Egan (1948), word recognition ability scores 

improve when the number of sounds per word is increased. Hirsh et al. 

(1952), reported steeper PI functions and achievement of PB-max at 

lower sensation levels for bisyllabic words as compared to monosyllabic 

words. For these reasons, in the present study, it was assumed that 

the lists would behave similar to English bisyllabic-word lists. 

Nevertheless, it was found that the PI functions of the Spanish lists 

were similar to English monosyllabic words. The Spanish words used in 

the present investigation lose their meaning if one of the syllables 

is ommited. That is to say, they are not like spondee words where each 

half of the word has meaning by itselfe. Thus, the PI functions of 

Spanish bisyllabic words are comparable to those of English 

monosyllabic words because of similarities between the two sets of 

words. 



CHAPTER 5 

CONCLUSIONS 

A commercially available word recognition ability test in the 

Spanish language was evaluated. Sixteen normal hearing native Spanish 

speaking adults were tested. Taped randomized versions of the lists 

were presented at four different intensity levels. The conclusions 

that were drawn follow. 

Mean intelligibility scores were poorest for list three at all 

presentation levels except 8 dB SL. Statistical analysis of the 

results indicated that the intelligibility of list number three is 

significantly different than for the other lists at the .05 level 

(review Figure 1). List two was next in difficulty, and lists one and 

four behaved similarly. For clinical purposes it is recommended that 

list three be dismissed. The difference between list two and the other 

lists was not statistically significant. However, on the basis of 

clinical observations list two should be used cautiously and only after 

lists one and four have been used. Availability of randomized versions 

of the lists would be clinically useful. Generalization of the present 

results should be done cautiously. The author considers that lists 

one, two, and four are adequate diagnostic tools. 

On the average, at the low presentation levels, subjects of 

Mexican origin obtained better scores than subjects of other 

nationalities. Differences are thought to be due to dialect influences 
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since the talker of the recordings is a native Mexican. These 

differences tend to disappear with increase in presentation level. The 

author understands that in the clinical setting it is impossible to 

have a list of word recognition ability for each of the Spanish 

language dialects'. Critical diagnostic decisions should rely on 

compatibility of the results from the present test and the other 

portions of the audiologic evaluation. Clinicians should try to find 

an adequate test according to the place of origin of the largest 

portion of their case-load. Nevertheless, it should be kept in mind 

that subjects judged the intelligibility of the talker's speech as 

being very clear. 

The percentage of increase in word recognition ability per 

decibel increment for the Spanish lists (4.3%) is comparable to the 

slope obtained by other investigators on English lists. The author 

considers that behavior of word recognition ability lists at low 

intensity levels is a function of the presentation level, not of the 

list itself. 

The words most frequently missed have as common denominators 

presence of the /s/ sound, and are words that retain their meaning even 

with deletion of final /s/. As expected, recognition of high frequency 

consonants is achieved only after the presentation level enables 

hearing the sound. 

Over 50% of the twenty most frequently missed words are not 

included in the first 5000 words of the Frequency Dictionary of Spanish 

words. However, over 90% of the twenty least frequently missed words 

are included in the same source. Interaction between word familiarity, 
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presence of high frequency sounds, retention of meaning even after 

deletion of component sounds, and interrelation between the carrier 

phrase and the target word may account for the difficulty in 

recognition of a word given out of context. 

Summarizing, statistical analysis suggests that list three is 

more difficult than the others. The slope of the P/I function is 

comparable to that of English tests. Most frequently missed words 

contain the /s/ sound, and retain their meaning even if the final /s/ 

sound is not audible. The speaker's intelligibility was judged as 

being very clear by all subjects. 



APPENDIX A 

SPANISH WORD RECOGNITION ABILITY LISTS; WORD TRANSLATION. 

LISTS 1, 2, 3, and 4. 

LIST 1. CARTA—LETTER 

HUEVO—EGG 
LADO—SIDE 
BAILE—DANCE 
HAMBRE—HUNG ER 

TRAMPA—TRAP 

MODO—WAY 

BURRO—DONKEY 

GUERRA—WAR 

MESA—TABLE 

CASO—CASE 

TEMA—THEME 

BOSQUE—FOREST 

REGLA—RULER 

RANCHO—RANCH 

GALGO—GREYHOUND 

GRANJA—FARM 

MULTA—FINE 

TANQUE—TANK 
FINCA—FARM 

QUESO—CHEESE 

HOMBRO—SHOULDER 

LENGUA—TONGUE 
TURNO—TURN 
SANO—HEALTHY 

BROMA—JOKE 

TRETAS—TRICKS 
LUNA—MOON 

SOMBRA—SHADOW 

MANO—HAND 

FRENTE—FRONT 

VERDAD—TRUTH 

AGUA—WATER 

VEINTE—TWENTY 

BOCA—MOUTH 

CESTOS—BASKETS 

PIPAS—PIPES 

BLUSA—BLOUSE 

ONCE—ELEVEN 

CINCO—FIVE 

SALSA—SALSA 
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COSTA—COAST 

DOCE—TWELVE 

OSTRAS—OYSTERS 
PASTA—PASTE 
CULPA—GUILT 

ROSCA—THREAD 

BRUSCO—ROUGH 

CLI MA—WEATHER 
JOVEN—YOUNG 

LIST 2. BARCA—BOAT 
MOTOR—ENGINE 

IGUAL—SAME 

KILO—KILO 

VISA—VISA 
ALMA—SOUL 

ASTRO—STAR 

TRECE—THIRTEEN 

VALOR—PRICE 

BOLSA—BAG 

CALLE—STREET 

ORO—GOLD 

NARIZ—NOSE 

MADRE—MOTHER 

TEMPLO—TEMPLE 

MARCA—BRAND 

MISMO—SAME 

PESO—WEIGHT 

PLATO—PLATE 

RAMA—BRANCH 

GASTAR—SPEND 

LEAL—LOYAL 

TORTA—CAKE 

CASA—HOUSE 

CENTRO—CENTER 

CLARO—CLEAR 

BRAVO—BRAVE 

CONTRA—AGAINST 

HILO—THREAD 

HORNO—OVEN 

RICO—RICH 

LILA—LILAC 

DONDE—WHERE 

ABRIL—APRIL 

RONCAR—SNORE 

FECHA—DATE 
TRONCO—TRUNK 
FLETE—FREIGHT 

SORDO—DEAF 
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TECHO—CEILING 

FUNDA—COVER 

GANGA—BARGAIN 

SALUD—HEALTH 

ROSTRO—FACE 

GRIFOS—FAUCETS 

SASTRE—TAILOR 

PAIS—COUNTRY 

CAMAS—BEDS 

NOMBRE—NAME 

GOLPE—BLOW 

LIST 3. MUCHO—MUCH 

FILTRO—FILTER 

TOTAL—TOTAL 

HOMBRE—MAN 

NIDO—NEST 

VAPOR—STEAM 

BESO--KISS 

TRENZA—PLAIT 

BRISA—BREEZE 

CABRA—GOAT 

MITAD—HALF 

CORTA—SHORT 

DICHA—HAPPINESS 

MALO—BAD 

SIGLO—CENTURY 

VERBO—VERB 

TANTO—MUCH 

ISLA—ISLE 

LECHE—MILK 

LUGAR—PLACE 

HUESO—BONE 

VISTO—SEEN 

BRAZO—ARM 

TINTA—INK 

SANGRE—BLOOD 

AMBOS—BOTH 

AYER—YESTERDAY 

BARBA—BEARD 

GUANTE—GLOVE 
QUEJA—COMPLAINT 
RUMOR—RUMOR 

MARTES—TUESDAY 

GUSTO—TASTE 
CALMA—CALM 
TELA—FABRIC 

OSOS—BEARS 



PAPEL--PAPER 

CHOCLO—GALOSH 

FONDA—INN 

GANSO—GEESE 

CASI—ALMOST 
GASTO—SPENT 

CAMPO—FIELD 

ACTRIZ—ACTRESS 

OCHO—EIGHT 

CESTA—BASKET 

RANAS—FROGS 

ROPA—CLOTHES 

CLAVO—NAIL 

FUSIL—RIFLE 

LIST 4. TORO—BULL 

HORA—HOUR 

JUGO—JUICE 

VACA—COW 

VENTA—SALE 

TEMOR—FEAR 

CALOR—HEAT 

FALTA—MISSING 

BANCO—BANK 

FRUTA—FRUIT 

GANCHO—HOOK 

JARDIN—GARDEN 

BLANCO—WHITE 

ALGO—SOME 

CASTA—BREED 

TASA—CUP 

DENTRO—INSIDE 

AQUI—HERE 

DOLOR—PAIN 

SANTO—SAINT 

SOPA—SOUP 

CHISTE—JOKE 

RASGOS—FEATURES 

CITA—APPOINTMENT 

GRASA—GREASE 

RESTO—REST 

SALTAR—JUMP 

CRISTAL—CRYSTAL 

MANTA—BLANKET 

COMPRA—PURCHASE 

MUNDO—WORLD 

PELO--HAIR 

NOCHE—NIGHT 



VINO—WINE 

ORDEN—ORDER 

BODA—WEDDING 

BREVE—SHORT 
PADRE—FATHER 
PISOS—FLOORS 

QUINCE—FIFTEEN 

HIJO--SON 
BUSCAN—SEARCH 
GUSTAR—LIKE 

METAL—METAL 

MOSCA—FLY 
LIBROS—BOOKS 
LUNES—MONDAY 

EDAD—AGE 

GRATAS—PLEASANT 

ROSA—ROSE 



APPENDIX B 

COUNTERBALANCING PROCEDURE FOR SUBJECT/LIST/PRESENTATION LEVEL. 

S 1. 8 1A 2A 3A 4A S 6. 8 2B 3B 4B IB 

16 2A 2B 3B 4B 16 2C 3C 4C IC 

24 3A 3B 3C 3D 24 2D 3D 4D ID 

32 ID 2D 3D 4D 32 3A 4A 1A 2A 

S 2. 8 2A 2B 3B 4B S 7. 8 2C 3C 4C IC 

16 IC 2C 3C 4C 16 2D 3D 4D ID 

24 ID 2D 3D 4D 24 3A 4A 1A 2A 

32 2A 3A 4A 1A 32 3B 4B IB 2B 

S 3. 8 IC 2C 3C 4C S 8. 8 2D 3D 4D ID 

16 ID 2D 3D 4D 16 3A 4A 1A 2A 

24 2A 3A 4A 1A 24 3B 4B IB 2B 

32 2B 3B 4B IB 32 3C 4C IC 2C 

S 4. 8 ID 2D 3D 4D S 9. 8 3A 4A 1A 2A 

16 2A 3A 4A 1A 16 3B 4B IB 2B 

24 2B 3B 4B IB 24 3C 4C IC 2C 

32 2C 3C 4C IC 32 3D 4D ID 2D 

S 5. 8 2A 3A 4A 1A S 10 8 3B 4B IB 2B 

16 2B 3B 4B IB 16 3C 4C IC 2C 

24 2C 3C 4C IC 24 3D 4D ID 2D 

32 2D 3D 4D ID 32 4A 1A 2A 3A 
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S 11 8 3C 

16 3D 

24 4A 

32 4B 

S 12 8 3D 

16 4A 

24 4B 

32 4C 

S 13 8 4A 

16 4B 

24 4C 

32 4D 

4C 

4D 

1A 

IB 

4D 

1A 

IB 

1C 

1A 

IB 

1C 

ID 

1C 2C 

ID 2D 

2A 3A 

2B 3B 

ID 2D 

2A 3A 

2B 3B 

2C 3C 

2A 3A 

2B 3B 

2C 3C 

2D 3D 

S 14 8 4B 

16 4C 

24 4D 

32 1A 

S 15 8 4C 

16 4D 

24 1A 

32 IB 

S 16 8 4D 

16 1A 

24 IB 

32 1C 

IB 2B 3B 

1C 2C 3C 

ID 2D 3D 

2A 3A 4A 

1C 2C 3C 

ID 2D 3D 

2A 3A 4A 

2B 3B 4B 

ID 2D 3D 

2A 3A 4A 

2B 3B 4B 

2C 3C 4C 
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