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The present study evaluated methods by which speech samples
for equal!'Lappeariminterval scaling of articulation defectiveness

cpuld be prepared with-a minimum time expenditure. Ten public
school sfeech therapists, rated 40 one minute edited and 40 uned-
ited speech_ samples on.a nine point equal-appearing interval scale.
The speech samples were rocordidts of the conversational speech
of 40 children, classified as'haviig articulation defects,
ranging La-age from 6-12. The esults-indicated: (1) the average
ratings for the unedited tapes is as reliable as the average
rating for-the edited'tapes. (2) the agreement between judges and
tne piton scale values are essentially the same for the edite':
andyunedited tapes. (3) there is no relation between time to
make a rating and reliability. It was concluded thct since the amount

. of preparation time for edited tapes is so much greater than for
unedited tapes, that unedited speech samples are the more practical
clinical tool and the ratings obtained will be as reliable as ratings
for edited samples.
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CHAPTER I

INTRODUCTION

Statement of Purpose. Psychological scaling has been proven to
be a valuable research technique in speech pathology. The specific
procedures by which this technique can be applied to the assessment
of communicative disorders outside of a laboratory setting have yet
to be demonstrated. The purpose of the present project was the eval-
uation of methods by whicn the speech samples used in scaling could
be prepared with a minimum time expenditure. If preparation time can
be reduced sufficiently without loss of accuracy, the use of scaling
in a public school speech therapy program could result in major in-
creases in program efficiency.

Introduction. Although there are many parameters of speech,
articulation seems to play a major role in the intelligibility of
speech and therefore oral communication. Articulation may be defined
as "the acoustic impression, the distinctness, or acceptability of
the speech sound" (42). An articulation error is defined as the de-
fective production of a specific phoneme which may lead to a deficit
in intelligibility. Mills and Streit (18) report that 7% of the over-
all school population have a defect in articulation. The 1961 ASHA
Survey (12) reports that approximately 81Z of the public school ther-
apist's case load is made up of children with articulatory problems.

One of the methods moat frequently used to identify those chil-
dren with articulation problems is the speech survey (12). In the
speech survey method, the speech therapist administers a screening
test such as the Templin Darley 50 items screening test (39). Al-
though this type of test may provide an inventory of misarticulated
sounds it often does not offer a complete picture of the effect of
the articulation defect on communication. It is known that many
children are variable in the type of misarticulation they produce.
In one instance the child may omit a phoneme in a word, in another
sample of speech he may distort or substitute for the previously omit-
ted phoneme. In each situation the specific type of misarticulation
will have a different effect on the intelligibility of the particular
word.

In view of the above, it has been suggested by Johnson, Darley,
and Spriestersbach (10) that in addition to an analysis of errors,
the speech clinician utilize a four point scale to rate the overall
speech behavior of an individual. The various categories for the four
point scale are defined as follows: 1.) adequate, within the normal
range; 2.) a deviation which does not make for a communicative handi-
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cap; 3.) a deviation which occasions a moderate communicative handi-
cap that should be given clinical attention; and 4.) a deviation
which results in a serious communicative handicap that requires immed-
iate clinical attention" (Johnson et al 10). While this is an attempt
to obtain information regarding the severity of the communication
defect, there are several apparent weaknesses in this approach. In

the first place, the type of rating suggested by Johnson et al indi-
cates that the rater and the subject are face to face. Research has
indicated, however, that inter-ewlmlner reliability is higher when
judgments are made from recordings (0.71-0.85) than when the judgments
are made in a live condition (0.61-0.75) (45). Lam-examiner relia-
bility also appears to be higher when judgments are made from record-
ings. Wright (45) reported that self agreement between live and
recorded judgments is lower (0.55-0.75) than those obtained when all
judgments are made from recordings (0.76-0.80). Secondly, although
this rating method may prove satisfactory to a specific clinician
in a specific situation, it has not been demonstrated that what
one clinician labels as a 3 will be labeled as a 3 by another clin-
ician. If they do noc agree, the ratings have little value beyond
the individual clinician's own use of his dst.a.

In addition, the public school speech clinician is usually
faced with the problem of having the number of children who need
help far exceeding the number she can adequately handle. Using a
four point scale in which only two categories are used for cases
needing clinical attention often will not solve the problem of case
selection for the therapist. It is conceivable that the therapist
might have more children rated a 4 ("a deviation which results in a
serious communicative handicap that requires immediate clinical
attention") than she can handle. Yet, this rating method does not
help her to decide which 4's she should take. It would seem that
more information could be provided if the number of categories were
enlarged to allow more refinement. For example, if the clinician
used a scale with nine categories, she could utilize ratings of 1,
2, 3 for cases with no or minimal problem; 4,5,6 for cases with mod-
erate severity and 7,8,9 for the very severe cases. Finally, the
rating method suggested by Johnson et al provides no information as
to how much more severe the subject rated 4 is compared to the sub-
ject rated a 3; only that he is more severe.

The rating scale suggested by Johnson et al is only one of many
scaling techniques that could be utilized in the area of speech de-
fectiveness. One psychological scaling method that has been used
extensively in speech pathology research is the method of equal-appear-
ing intervals. In utilizing this method the judge is instructed to
assign numbers to the stimuli in relation to an equal appearing in-
terval scale of severity. One of the underlying assumptions of
this method is that the judge is capable of sorting the stimuli on
an equal-interval subjective scale (40). If we can accept this
assumption, then we have some indication as to how much more severe
a 4 is than a 3 or an 8 is than a 7. Since the method has no pro-
vision for testing this basic assumption (40), previous investiga-
tors (e.g., 14, 20, 32) have been willing to accept this assumption
when the reliabilities have been high (0.89-0.97). In further sup-
port of this assumption, research has shown that there is a relation-
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ship between the scale value assigned a child and the number of Mi3.-
articulated sounds as measured by a phonetic inventory. Jordan (11)
investigated the relationship between articulation test measures and
listener ratings of articulation defectiveness. He reports that the
measures correlating most highly with judged severity were (1) the
number of defective items (Pearson r. 0.72), (2) the number of de-
fective sounds (Pearson r. 0.75) and (3) the number of defective
singles (Pearson r. 0.78). In summary, although the assumption that
the subject is capable of sorting the stimuli on an equal-interval
subjective scale is not directly testable, it would appear that be-
cause of the high average reliabilities, the good agreement between
judges and the relationship between scale values and other measures
of articulation defectiveness, psychological scaling in this area
would seem to be valid.

Review of Literature. Reliable scale values have been obtained
using the equal appearing intervals method in the following areas
of speech defectiveness: articulation (11, 20, 29, 31, 32); cleft
palate (6, 9, 15, 19, 24, 25, 28, 37, 38, 41); language (33, 34,
35, 36); stuttering (1, 5, 13, 14, 17, 23, 26, 30, 43, 46, 47); and
voice disorders (4, 21, 22, 27). Since the present study is con-
cerned specifically with articulation defectiveness, further dis-
cussion will be directed to this particular problem.

Reliable scale values of articulation defectiveness have been
obtained by the methods of equal-appearing intervals, paired com-
parisons, and successive intervals (31). The results of the Sher-
man and Moodie (31) study indicated that the equal-appearing inter-
vals method was most useful in scaling articulation. Morrison (20)
investigated the reliability of scale values when judges rated 5
and 10 second segments of one minute continuous speech samples of
children. Her results indicated that reliable scale values could
be obtained for both the 5 and .0 second segments. The Pearson
is obtained were 0.97 for the 5 second samples and 0.96 for the
10 second samples. Sherman and Morrison (32) investigated the re-
liability of individual ratings of severity and from their results
conclude that reliable mean scale values can be obtained from the
responses of a trained individual judge using one minute speech
samples (Pearson r's: 0.93-0.99).

In the previous studies of Morrison (20) and Sherman and Morrison
(32), the judges rated one minute speech samples in segments of

5 or 10 seconds. In other words, the one minute samples were bro-
ken down into small segments and tapes were constructed in which
each individual's 12 (5 second) or 6(10 second) segments were ran-

domly presented. Sherman and Cullinan (29) investigated the re-
liability of individual judges' ratings of articulation defective-
ness based upon single ratings of one minute speech samples. They
report that reliable mean scale values were obtained from one minute
samples as a whole (Pearson r's: 0.91-0.97). These results indi-
cate that it is not necessary to break the one minute speech samples
into five or ten second segments.

All of the previous studies used extensive trainirg procedures.
These training procedures were all similar and were based on the
findings of Morrison (20) and Sherman and Morrison (32). Canahl and

3



Strumph (3) investigated if reliable ratings of articulation de-
fectiveness of children could be obtained using therapists who were
untrained in scaling as judges. Their results indicated that reliable
scale values could be obtained withunt training the therapist in
the specific area of scaling procedures (Pearson r's: 0.88-0.94).

in summary it has been demonstrated that reliable ratings of
articulation defectiveness can be obtained using the method of equal
appearing intervals (11, 20, 29, 31, 32) and these ratings correlate
very well with the results of a phonetic inventory (11).

Scope of the Problem. It would seem that psychological scaling
would be a very useful tool in many areas of the public school speech
therapy program. Based upon the results of all the previous studies
it would appear that a clinician might use the scaling method of
equal appearing intervals as a screening device rather than 4 pho-
netic inventory or as a supplement to her phonetic inventory. First

of all, the sample of conversational speech which is utilized in
scaling is much closer to the "real life situation" and provides in-
formation on how the defect actually affects communication. Secondly,
the use of scaling might save the clinician time. The purpose of a
speech survey or screening program is to identify those children who
need help. Rather than doing a time consuming inventory of artic -
ualtion errors, which is necessary for a complete diagnosis on all
children, the therapist would need to do it only on those children
whose ratings exceeded a certain scale value; for example 4.

The advantages of using a scaling technique are not limited
to providing the tnerapist with a more realistic indication of the
extent of the individual's communication problem. In many larger
school systems, computers are being utilized to store and process
infomation concerning individual students. It would appear that

scaling would be an ideal way to provide one number to indicate the
severity of a particular child's speech defect. This would enable the
system to rapidly identify the speech therapy needs for a particular
school within the system by simply counting the number of students
falling within a particular category, e.g., "most severe", and as a
result allow for more efficient utilization of available speech
therapy personnel.

Specific Problem. Although scaling would appear to be a very
useful technique in a public school speech program, scaling thus far
has only been used as a research tool. It would appear that the reason
scaling has not been used in the public school is that no one has
investigated the basic question as to whether or not scaling would be
practical in the clinical situation. It has been assumed that it
would be impractical for the clinician since the method for collect-
ing the speech samples to be scaled involves a considerable amount
of time. In all of the previous studies the method used was as
follows: The conversational speech of a number of children is tape
recorded and the experimenter edits the tape so that each child's
sample consists of one minute of continuous speech. This means that
all pauses have been spliced out. Since the speech to pause time
ratio of children is highly variable during conversational speech, a
sample of continuous speech lasting one minute may require from five
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to thirty minutes of unedited conversational speech. It is obvious
that the amount of time necessary to prepare the tape for scaling in
this manner (roughly 15 minutes to two hours) is much more than a
public school speech clinician can afford. If scaling is to be a
tool that can be used in the clinic as well as in research, the first
question to be answered is how can one minimize the amount of time
required for preparing the speech samples to be scaled.

The method used in all previous studies has two underlying
assumptions: (1), the speech sample must be one minute in length and
(2), the speech sample must be continuous speech, i.e., no pauses.
Thus far, no one has attempted to investigate the validity of these
assumptions. The purpose of the present study was to attempt to
ascertain whether or not the above mentioned assumptions are valid.
specifically, the project was designed to answer the following questions:

1) dow long does a continuous speech sample have to be in
order for judges to reliably scale articulation defectiveness?

2) Can reliable ratings of articulation defectiveness be
obtained using unedited conversational speech?

5



CHAPTER II

PROCEDURE

Preliminary Study. In order to insure that the speech samples
for the main study represented a wide range of articulation ability,
from normal to severely defective, a preliminary study was conducted.
The original samples, recorded by the experimenter were rated by 4
speech pathologists who hold the Certificate of Clinical Competency
from the American Speech and Hearing Association.

Procedure for Preliminary Study
Stimulus Material. Recordings of the conversational speech of

50 children were obtained. The children all came from the DeKalb
County school system, De4alb County, Georgia and ranged in age from
6 through 12. Each chile was evaluated by the school speech therapist
as having an articulation defect. The recordings were made in quiet
conditions using a Sony 850-2 tape recorder. The tape speed was
7 1/2 inches per second.

Copies of the original sample were made by dubbing from a Sony
850-2 tape recorder to a second Sony 850-2 tape recorder. This
was done to preserve the original unedited tape and to allow con-
struction of an edited tape recording with one minute continuous
speecn samples from each of the 50 children. One minute was chosen
on the basis of the results reported by Sherman and Cullinan (29)
which indicated that reliable scale rule.: could be obtained for
ratings of articulation defectiveness using one minute speech sam-
ples. On the final edited tape each child's one minute speech sam-
ple appeared twice in random order. Immediately preceding each
sample a number was recorded to identify the sample to the judges.
At the end of each sample, the experimenter inserted the word "rate"
to instruct the judges to make their ratings. Between each sample
there was a pause of five seconds during which the judges recorded
their ratings.

Judges. March, Weaver, Morrison and Black (16) reported that
reliable average scale values could be obtained with a panel of
four or more judges. For this reason four speech pathologists
who hold the Certificate of Clinical Competency by the American
Speech and Hearing Association served as judges.

Listening Conditions. The judges listened to the recorded
speech samples in a quiet classroom. Based upon the information
from previous studies (20, 31, 32, 16, 29), the judges rated each
Child on a nine point equal-appearing interval scale with 1 repre-
senting least severe and 9 most severe articulation sefectiveness.

Selection of Samples for Main Study. The intraclass correlation
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technique for evaluating the reliability of mean scale values as
described by Ebel (8) was applied to the data obtained. The value
obtained for average ratings was 0.94. This reliability estimate
compares favorably with the intraclass correlation r,,efficient for
average ratings reported by previous investigator' le range of

average reliabilities reported in previous studies ag the Ebel
method is 0.89-0.97.

The reliability of each of the four observers was evaluated
by correlating each observer's ratings with the mean ratings of the
remaining three observers. The correlations obtained ranged from
0.80 to 0.91 (obtained r's 0.80, 0.88, 0.90, 0.91). The repeat
reliability for each of the four judges was also obtained by cor-
relating the ratings each judge made the first time he heard a
specific child's speech sample with the rating he made the second
time he heard the same child's speech sample. The correlations
obtained ranged from 0.73 to 0.93 (obtained r's 0.73, 0.89, 0.84,
0.93).

All of the previous information and the range of mean scale
values for each of the 50 samples was used to select forty samples
to be used in the main study. The criterion for selection of the
specific samples to be used in the main study was the agreement
between judges. Samples which showed the least variation in scale
values were chosen. In addition the forty samples were selected
so that there was a range from normal to severely defective artic-
ulation.

Training_ ramie. A training tape was made to be used in the
main study. The uethod used to construct the training tape was
similar to the one previously employed by Morrison (20). Nine
speech samples,each sample representing a specific level of sev-
erity from 1-9, were chosen from the 40 samples selected for the
main study. The choice e the specific samples was based on the
agreement between the judges. Two training tapes were constructed
by dubbing from the edited tape used in the preliminary study. One

training tape consisted of 30 second samples from each of the nine
speech samples chosen. The second training tape consisted of 10
second speech samples from each of the nine samples chosen.

nag Study Part I. The purpose of this phase of the main study
was to determine the mean length of time required for continuous
speech samples to be scaled reliably for articulation defectiveness.

Procedure. Stimulus Material. The stimulus material consisted
of the 40 one minute speech samples chosen on the basis of the pre-
liminary study.

Judges. Ten speech therapists who were working as public school
speech therapists in the DeKalb County Schools and who had not pro-
vided any children for the samples to be rated served as judges.

Traininft Session. A training session was held one half hour
prior to the experimental listening session. Each judge was run indi-
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vidually. The training tape with the nine 30 second speech samples,
arranged in order of severity from least severe to most severe, was
played to the judge. Re was instructed to listen to the tape to
obtain an idea of level of severity. The same nine speech samples,
this time arranged in random order were then played to the judge.
The judge was instructed to rate each sample on a nine point equal-
appearing interval scale with one representing least severe and nine
representing most severe. Following this the judges again listened
to the nine 30 second speech samples presented in the same random
order as in the previous listening session. During this listening
the judge was informed of the correctness of his ratings. After
completion of this task the whole procedure was repeated using the
training tape with 10 second speech samples.

Experimental Listening Session. The experimental listening
session immediately followed the training session. The judge listened
to the tape of the forty one-minute speech samples. He was rein-
structed to rate each sample on a nine point equal-appearing interval
scale. In addition, the judge was instructed to make a rating as
soon as he felt that he had heard enough of the speech sample. The
experimenter, using a stop watch, recorded the time the judge took
to make a rating. This procedure was followed until all 40 samples
were rated.

Part II Main Study. The purpose of this phase of the main study
was to evaluate the reliability of ratings made on the basis of un-
edited conversational speech samples. This phase of the main study
was conducted one month after the completion of Part I.

Stimulus Material. The stimulus material consisted of the 40
original unedited tape recordings of conversational speech of chil-
dren between the ages of 6 and 12. These recordings were the unedited
versions of the 40 one minute speech samples used in Part I of the
main study. In other words, the samples used were the same as those
used in Part I except these recordings included all pauses, speech of
the investigator, etc.

Judges. The ten public school speech therapists who served as
judges for Part I of the main study also served as judges for Part II.
This was done to allow a direct comparison between ratings of edited
and unedited speech samples.

Training Session. One month after the judging session for Part
I of the main study the judges were individually retrained using the
same tapes and procedures described in Part I.

Experimental Listening Session. Immediatelyfollowing the
training session a judge listened to the experimental tapes. He was
reinstructed on rating each sample on a nine point equal-appearing
interval scale and to stop the tape recorder as soon as he felt he
was confident enough to make a rating. The experimenter, using a
stop watch, recorded the time it took to make a rating while the judge

8



recorded his rating. This procedure was followed until all 40

unedited samples were judged.
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CHAPTER III

RESULTS

The main study, as you will recall, was divided into two phases.
The first phase had ten judges rate continuous speech samples which
will be called edited samples throughout the remainder of this re-
port. The second phase had the same ten judges rate conversational
speech samples which will be referred to as unedited samples.

Scale Values. Each judge rated each edited and unedited speech
sample so that a total of 400 individual ratings were obtained for
each condition, i.e. edited and unedited. The mean of the 10 ratings
for each edited speech sample was calculated for a total of forty
mean scale values. The same procedure was followed for the uned-
ited samples. The individual ratings for both edited and unedited
speech samples ranged from one to nine on the severity scale. A
rating of 1 represented least severe and 9 most severe articulation
defectiveness. The mean ratings for the forty edited and the forty
unedited samples also ranged from 1-9.

Reliability of Average Ratings. The reliability of the mean
ratings was evaluated by the intraclass correlation technique des-
cribed by Ebel (8). The values obtained for the reliability of the
mean rating for the edited samples was 0.96 and 0.97 for the uned-
ited samples..

Reliability of Individual Ratings. The reliability of each of
the ten judges was evaluated for both the edited samples and the un-
edited samples separately. This was done by correlating each
judge's ratings, for a specific condition, with the mean rating of
the remaining nine judges for the sane condition. The Pearson r's
obtained for the edited samples ranged from 0.73 to 0.91(r's obtained
were 0.73, 0.80, 0.84, 0.84, 0.84, 0.84, 0.87, 0.88, 0.91). For

the unedited samples the Pearson r's ranged from 0.79 to 0.94 (r's
obtained were 0.79, 0.80, 0.83, 0.85, 0.86, 0.89, 0.90, 0.91, 0.91,
0.94).

Relationship Between Ratings for Edited and Unedited Samples.
The correlation between the mean scale values for the 40 edited and
40 unedited speech samples was evaluated through the use of the Pearson
r. The Pearson r obtained was 0.95.

.Relationship Between Time to Make a Rating and Reliability. As

previously stated the experimenter recorded the time it took each
judge to rate each sample. From this information a mean time for
each judge across samples was calculated. The range of mean times

10



for edited samples was from 8 to 39 seconds and the mean time for
all samples across judges was 23 seconds. For the unedited samples
the range was 21 to 35 seconds and the mean time for all samples
across judges was 26 seconds.

Histcgrams shown in Figures 1 and 2 were also used to evaluate
time. The frequency of occurence for the time each judge took for
each edited sample is shown in Figure 1. The same graph for the
uneeited samples is shown in Figure 2. As can be seen in both figures,
the distributions are positively skewed. The median score for the
.P:dited samples was 18 seconds; for the unedited 25 seconds.

Figure.; 3 and 4 show graphically the relation between the mean
time for each judge to make a rating and his reliability evaluated
by the Pearson r for the edited and unedited samples. As can be
seen, there appears to be no linear relation, for either the edited
or unedited conditions, between the length of time to make a rating
and reliability.
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Figure 3

Fig. 3. Scatter point graph for edited samples showing the relation
between the mean time required to make a rating and relia-
bility of the rating. Each point represents one judge rating
forty edited speech samples. The ordinate is the mean time
required to make a rating. The absissa is the reliability
as measured by the correlation between a specific judge's
rating with the mean rating of the remaining nine judges for
each speech sample.
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Fig. 4. Scatter point graph for unedited samples showing the relation
between the mean time required to make a rating and reliabil-
ity of the rating. Each point represents one judge rating
forty unedited speech samples. The ordinate is the mean time
required to make a rating. The absissa is the reliability
as measured by the correlation between a specific judge's
rating with the mean rating of the remaining nine judges for
each speech sample.
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CHAPTER IV

DISCUSSION AND CONCLUSIONS

The purpose of the present study was the evaluation of methods
by which the speech samples used in scaling could be prepared with
a minimum time expenditure. Specifically, the project was designed
to answer two questions. The first question was: How long does a
continuous speech sample have to be in order for judges to reliably
scale articulation defectiveness. The results of the present study
indicate that there is little if any correlation between time and
reliability within the confines of one minute samples. In previous
studies the judges were all given speech samples of a specified,
uniform time. In the present study each judge was allowed to determine
for each sample how much time he needed to rate. A comparison of the
reliability of the average rating obtained in the present study with
the reliabilities obtained in previous studies indicates good agree-
ment. The reliability coefficient obtained in the present study was
0.96. The range of reliabilities obtained in previous studies was
between 0.89, as reported by Sherman and Cullinan (29), and 0.97
as obtained by March, Weaver, Morrison and Black (16). The agreement
between the results of the present study and previous studies indi-
cate that each judge is able to determine individually for each sam-
ple, the duration required to make a rating. Even though judges
use different durations to make a rating, the average rating across
judges will be reliable. As shown in Figure 2 even when you look
at an individual judge there appears to be no linear relation between
the length of time and reliability.

Another aspect of the relation between reliability and time to
make a rating are the Pearson r's obtained for individual judges. The
Pearson r's obtained in the present study for the edited speech samples
ranged from 0.73 to 0.91. These correlations are low compared to
those obtained in most previous studies. Canahl and Strumph (3) re-
port correlations ranging from 0.88 to 0.94, and Sherman and Cullinan
(29) report a range from 0.91 to 0.97. However, Bucher and Canahl,
who also used public school therapists as judges, report a range from
0.79 to 0.92 which is in :loser agreement with the present study.

The second question the present study was designed to answer was:
whether or not ratings of articulation defectiveness could be obtained
using unedited conversational speech. The results of the present
study indicate that reliable ratings can be obtained using unedited
speech samples. The reliability coefficient for the average ratings of
unedited samples obtained in the present study was 0.97. This epees
very well with the results of previous studies and the results o
tamed in the present study for edited samples. The range of relia-
bilities obtained in previous studies was between 0.89, as reported
by Sherman and Cullinan (29), and 0.97 as obtained by March, Weaver,
Morrison and Black (16). The reliability coefficient for the unedited

16



samples in the present study was 0.96. In addition to the agreement
between the reliability coefficients obtained, the correlation be-
tween the mean scale values for the edited and unedited samples in
the present study also demonstrated a close relation. The Pearson
r obtained was 0.95.

The main purpose of the present study was to determine if the
preparation time and possibly the listening time involved in scaling
could be shortened so that scaling would become a practical tool for
the public school speech clinician. The results of the present study
demonstrate that unedited speech samples can be judged as reliably
as edited samples. In addition, as stated previously, for the edited
speech samples there is no linear relation between reliability and
time to make a rating. Figure 4 shows that the same statement can
be made with regards to the unedited samples. It would appear that
although judges vary with respect to time to make a rating this has
little if any relation to their reliability.

Another aspect is the amount of time a listener requires to rate
edited samples as opposed to unedited samples. In the present study
the mean time to make a rating for edited samples for the judges was
23 seconds. The mean time for the unedited samples was 26 seconds.
This indicates that on the average a judge required three more seconds
of listening time for each unedited sample. When one compares the
amount of preparation time for the edited samples to the preparation
time for the unedited samples the increase in listening time appears
negligible. In order to prepare edited tapes the speech therapist
must do the following: (1) record the samples (2) dub the original
samples on to a second tape (3) splice out all pauses in the child's
speech as well as any of her own speech. To prepare unedited tapes,
for rating, all the therapist must do is record the child's speech.
In view of this it would appear that the use of unedited speech sam-
ples for rating articulation is a much more practical tool.

Conclusions. The results of the present study indicate the
following:

(1) the average rating for unedited tapes is as reliable (0.97)
as the average rating for edited tapes (0.96).

(2) the agreement between judges for the present study, although
not as high as in most previous studies, was essentially the same for
the edited and unedited samples. The range of Pearson r's for the
edited samples was 0.73 - 0.91 and for the unedited 0.79 - 0.94.

(3) there is good agreement between the mean scale values ob-
tained for edited and unedited speech samples. The Pearson r obtained
in the present study was 0.95.

(4) there is no linear relation between time to make a rating and
reliability for either edited or unedited samples.

(5) the difference in listening time for edited and unedited sam-
ples is small. The mean time for edited samples is 23 seconds and for
the unedited 26 seconds.

(6) the amount of preparation time for edited tapes is so much
greater than for unedited tapes it is concluded that unedited speech
samples are the more practical clinical tool and the ratings obtained
will be as reliable as ratings for edited samples.
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CHAPTER V

RECOMMENDATIONS

The results of the present study indicate that unedited speech
samples can be utilized for rating articulation defectiveness. The
average rating for the unedited samples was as reliable as the average
rating for edited samples. In addition, the unedited samples require
less time to prepare and require, on the average, a small amount
(three seconds) of additional listening time. In view of this it
would appear that equal-appearing interval scaling can be a useful
tool in a public school speech therapy program. This type of scaling
should be useful in the following areas: a. speech screening b. pupil
progress c. therapists effectiveness d. training new therapists and
e. training classroom teachers. Specific details on the possible
utilization of equal-appearing irterval scaling in each of these areas
may be found in Appendix A.

In the present study the intraclass correlation coefficient for
the average rating as well as the range of Pearson r's for individual
judges was higher for the unedited samples. The reliability for the
average rating for edited samples was 0.96 and 0.97 for unedited samples.
The range of the Pearson r's for individual judges for the edited
samples was 0.73 - 0.91 and for the unedited samples 0.79 - 0.94.
In the present study all judges rated the edited samples and then one
month later rated the unedited samples. It is possible that the reli-
abilities are higher for the unedited samples due to a learning effect.
That is, the reliabilities for unedited samples may be higher because
the judges had more experience in rating speech samples on an equal-
appearing interval scale. This would seem to indicate the need for
research in the area of training and its effect on rating. Specifi-
cally two questions should be answered.

(1) How much training prior to rating is necessary to obtain
reliable ratings?

(2) Does training need to be repeated at various intervals in time
in order to maintain a judge's reliability?

Even though it is suggested that research be done in the area of
training, this does not negate the immediate use of scaling in public
school speech therapy programs. The training period in the present
study was short, a half hour, and yet the reliabilities obtained were
in good agreement with previous studies.
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APPENDIX A

POSSIBLE USES OF EQUAL APPEARING INTERVAL SCALING IN PUBLIC SCHOOL
SPEECH THERAPY PROGRAMS

Scaling rather than being limited to just the original screening
program as described in the introduction, could also be utilized in
the following areas: a. pupil progress; b. therapists effectiveness;
c. training new therapists; and d. training classroom teachers.

a. Pupil Progress

The goal of speech therapy is to rehabilitate the individual
with a speech defect so that his speech does not call attention
to itself or interfere with communication. At present the most
common ways for a therapist to evaluate the progress of a particular
child is to (a) administer an articulation test and do a phonetic
inventory or (b) listen to the child's conversational speech on a
particular day and in some manner estimate how close this child's
speech is to "normal". The weaknesses of evaluating progress by
administering an Articulation test and doing a phonetic inventory
are that, they do not reveal the effect of the defect on commun-
ication. In addition, a child who has been receiving speech therapy
is well aware of the role of the speech therapist and the artic-
ulation test. Many children will correctly produce the sound during
the so called "testing period" and then consistently misarticulate
the sound in conversational speech. Being fully aware of this
most therapists will attempt to evaluate progress through conver-
sational speech. Using this as a tool for measuring progress, the
therapist basically can only evaluate how close to "normal" is this
child's speech. Since she only has the present speech sample, she
has no real way of evaluating progress i.e., how far has he come
from the first day he entered therapy. A far better way to evaluate
progress would be through the use of scaling. The therapist records
the original speech of the individual and assigns a number on an
Equal Appearing Interval scale. When she is attempting to measure
progress, she again records the conversational speech and assigns
a number on an Equal Appearing Interval scale. Using this method
the therapist now has two numbers which she can use to evaluate pro-
gress. The child whose original position was a 7 and now is assigned

a 4 certainly has made more progress than another child who moves
from a 5 to a 4.
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b. Therapist Effectiveness

The same data can be used in measuring a therapist's effectiveness.
A therapist who is working with many children who show little or no
progress might reexamine her goals and methods. Thus, the therapist
is not only evaluating pupil progress but also her effectiveness as a
therapist.

c. Training New Therapists

The experience a beginning therapist has with respect to the sever-
ity of a speech problem is limited to the type and severity of the cases
the training institution was able to provide, e.g., in many instances
the "university sample" is quite different than the "public school
sample". By using the Equal Appearing Interval method a training tapel
could be constructed for a particular school system which would dir-
ectly reflect the limits of severity within that system. This tape
could then be used with all beginning therapists and thus help to
insure that they will use the same yardstick as their more experienced
co-professionals.

d. Training Classroom Teachers

In some public schools the speech therapist, rather than doing a
speech survey, relies on the classroom teacher to refer children need-
ing help. Diehl and Sinnett (7) studied the efficiency of teacher
referrals in a school speech program. They report that the classroom
teachers failed to identify 42.7% of the speech cases. The teachers
missed almost 40% of the articulation cases. More recently Bucher and
Canahl (2) investigated whether or not first grade teachers could
reliably judge Articulation defectiveness in first grade students.
The results of the study indicated that first grade teachers could
reliably (.92) judge articulation defectiveness in first grade students.
however, the results also indicated that there was less agreement
between the first grade teachers than a group of speech therapists.
In addition, in this particular study the first grade teachers con-
sistently judged articulation defectiveness more severely than the
therapists. Based upon these results one might expect that teachers
making referrals for speech therapy, particularly in the primary
grades, would over refer rather than under refer. This problem,
whether it be over referral or under referral, could also be resolved
through the use of speech tapes with classroom teachers.

In summary, psychological scaling seems to be a useful tool in a
public school speech program in the areas of speech screening, measur-
ing pupil progress, therapist evaluation, training new therapists and
classroom teachers.

................

1Morrison (20) constructed a severity scale of articulation
defectiveness to be used in training individuals to recognize
the various levels of severity. To date the severity scale has
only been used to train individuals who are going to participate
in a research study which is utilizing a scaling method.
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