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Native Hawaiian Hearing and Speech Project

CHAPTER ]
The Project

The objective of this project was to producc a significant improvement in the educational
achievement of Hawaiian preschool children within two years.

Earlier research (Heath, Plett, and Tibbetts, 1987) has shown that, (a) voung Hawaiian
children exhibit extremely poor performance on standardized tests of language skills, (b)
these children are subject to a high incidence of moderate, intermittent hearing loss, and
{¢), there is a statistically significant relationship between these two phenomena.

Our hypothesis was that Kamehameha Schools could achieve a J«monstrable
improvement in the language competence of Hawaiian children by introducing a:
integrated six-component communication program into preschool classrooms. To st this
hypothesis, the communication program was implemented in five preschool classes serving
approximately 100 Hawaiian children.* Five parallel Kamehameha Schools/Bishop Estate
(KS/BE) preschool classes (approximately 130 children) were monitored as a comparison

group.

The six components of the experimental program were:

1. an enhanced hearing loss and middle-ear disorder screening and speech
screening procedure,

. a follow-up effort insuring every child who failed the screening received
appropriate medical care,

2

3. the reduction of classroom ambient noise levels to an educationally-
acceptable level as specified by an acoustic engineer,

4. the amplification of instructional speech to an educationally effective
signal-to-noise ratio,

5. special communication-enhancing classroom teaching techniques, a
classroom speech center, and equipment (electronic speech trainers)
designed to improve the language competence of children experiencing
moderate speech and hearing difficulties,

6. an individualized home and school communication therapy program for
those children identified as most needful.

* |t was originally proposed that the experimental group would include six classrooms. Due to the prolonged illness
and eventual death of one of these six teachers, that classroom was dropped from the experimenral group.

1
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The Project Native Hawaiian Hearing and Speech Project

The first year (1989-90) of the project was used to employ and train new staff, acquire
and introduce new equipment, to familiarize teachers and aides with the project
components, and to pilot-test the interventions. Based on this pilot testing and
consultation with teachers and aides, a number of modifications in the original components
were made and at least one new procedure (the classroom Speech Center) was employed in
the second, field-test, year (1990-91).

This report describes the procedures and presents the findings of the project.

10
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Narive Hawaiian Hearing and Speech Project

CHAPTER 11

Procedures

Preparation

Prior to the screening of children in Fall 1989 and Fall 1990, the project staff prepared
teachers, parents, and children for the procedures that would be used. In a series of in-
service sessions, teachers, aides, and other staff members of the Kamehameha Schools’
Early Education Division (EED) were informed of the project objectives. The project
members were introduced and their functions explained. Screening and service procedures
were demonstrated, and questions and concerns were answered.

Similarly, at school-site orientation meetings, the project staff introduced the project
and its goals to parents. During these meetings project staff explained the importance of
speech and hearing in education, described the screening and follow-up procedures, and
outlined the design of the project. Differences in services provided to experimental and
comparison-group classes were detailed.

In the discussions following these presentations, some parents expressed concerns about
the transportation of their children to the screening center, the difference in services
provided to experimental and comparison groups, and anxieties their children might feel.
In response, the parents were assured that pre-screening visits to the classrooms by project
staff and other measures would be undertaken to allay the children’s concemns. Also, the
methodological necessity of a comparison group was explained.

Finally, the project staff visited each classroom to prepare the preschoolers for the
screening experience. Prior to these visits, the teachers showed children photographs of
project staff in various screening settings.

To prepare the children for the bus/car rides, the project audiologist and speech
pathologist showed children slides of various landmarks the preschoolers would see en route
to The Kamehameha Schools campus. A finger play was presented and the children were
asked to follow along. Visual props of ears, mouths and hands were used to familiarize the
children with the screening procedure and the responses that would be expected of them.
Various pieces of hearing loss and middle-ear disorder scre :ning equipment were shown and
demonstrated. Children were encouraged to try on earpho..=s and to handle an otoscope.
Reminder letters were distributed to parents prior to each school’s screening date.

Screening Procedures: Organization

The same screening procedures were followed for both Fall 1989 and Fall 1990. A total
of 219 children were screened between August 24th and October 7th, 1989, and 217

11



Procedures Native Hawaiian Hearing and Speech Project

children berween August 30th and October 26, 1990. On the island of O*ahu the children
were transported to the screening center located at The Kamehameha Schools’ Early
Education Division building. Each moming 10 children were transported from their school
to the screening center by project personnel. Either the teacher or her aide accompanied
the children. An aide provided by the project was available to substitute in the classrooms.
At the screening center, project aides were present to assist in caring for the children.

When the children arrived at the screening center they were greeted at the door by
project staff, They were then escorted to a room designated as the playroom. There, the
children were given a snack and had the opportunity to familiarize themselves with the
surroundings and with staff members. After this orientation, one child went with the
audiologist, one with the speech pathologist, and one with the physician. The screening
required 15 to 17 minutes per child.

Each of the testing rooms was identified with a picture outside its door. The audiologist’s
room had a picture of a smiling boy wearing earphones. The speech pathologist’s room had
a smiling girl looking at a book. The physician’s room had a picture of a smiling physician
holding an acoustic otoscope. The children's playroom had a picture of a clown holding
balloons.

The children were routed through these rooms as they completed each component of
the screening. During their wait, the children were attended by two aides. The aides read
stories to the preschoolers. The children also colored, played with manipulatives and othe:
toys, and went to the school’s playground for physical recreation. Lunch was provided to
those children who normally had lunch provided by their schools. All other children
brought their own lunch.

On the two neighbor islands (Maui and Kaua'i) the children were transported to a
medical clinic or doctor’s office for hearing loss and middle-ear disorder screening. Testing
booths were located at the Kaiser Permanente Clinic on Maui and at an otolaryngologist’s
office on Kaua'i. Children were transported five at a time by project personnel and were
accompanied by either their teacher or aide. On both islands speech and language
screening, as well as the otoscopic examination, was conducted at the preschool sites.

The screening conducted by this project included (a) collecting health bistory
information, (b) a four-part hearing examination {otoscopy by a pediatrician, pure tone
audiometry, immittance tympanometry, and acoustic reflectometry by 2 licensed
audiologist), and (c) a speech and language screening by a licensed speech pathologist that
included assessment of articulation, receptive and expressive language, communicative
interaction, and several other communication-related attributes (fluency, voice, dental
caries, and general hygiene).

| 12
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Native Hawaiian Hearing and Speech Project Procedures

QOther data are routinely collected when children enter the KS/BE preschools. These
data (demographic information and educational test scores) are used here to assess the
comparability of the experimental and comparison-groups and to test the primary
hypothesis of the project.

Hearing Loss and Middle-Ear Disorder Screening

Oroscopy: On O'ahu and Kaua'i, a pediatrician from the Kapiolani Medical Center for
Women and Children was contracted through the Hawai'i State Department of Health
(DOH) to conduct the otoscopic examinations. On Maui, a local pediatrician was
contracted through the Department of Health to conduct otoscopic examinations.
Otoscopic screening was performed using a pneumatic otoscope. An eight-point revised
otitis media disease severity scale developed by Dever, Stewart and David (1985) was used
to classify the appearance of the tympanic membrane. Either Class 1 or Class Z was
considered a “Pass” finding. Screening of Kaua'i and Maui children was conducted at those
preschool sites. All other children were examined at the screening center.

Otoscopy Screening Categories
{Revised Otitis Media Disease Severity Scale)

Class

1 Neutral, white, mobile normal, translucent
2 Neutral or slight retraction, white or pink, mobile or slight
decrease, slight tympanosclerosis, slight opacity

3 Retracted, healed perforation, extensive tympanosclerosis,
decreased mobility

4  Bulging, pink, grey, amber, red, decreased mobility

5  Severe retraction, marked decreased mobility

6 Perforation

1 Unable to visualize (wax, foreign body, refusal, other
obstruction)

8  Foreign body

9 Missing

Class 1 i 3 nommal tympanic membrane, Classes 2-3 connote past mild discase, and Classes -6 indicate active
diseases requiring therapy.

Audiometry: The audiometric portion of the screening was conducted in a sound treated
booth. Both the audiologist and the ch:li were seated in the booth for ihe screening

Q S
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Procedures Native Hawaiian Hearing and Speech Project

procedure. The audiometric portion of the preschool-entry screening requized about seven
minutes,

Pure tone screening was conducted at a 15 decibel (dB) level at 500, 1000, 2000, and
4000 Herrz (Hz) on a Maico MA 39 portable audiometer. The American Speech and
Hearing Association (ASHA) Guidelines for Identification Audiometry (ASHA, 1985) and
Guidelines for Screening Hearing Impaivment and Middle-Ear Disorders (ASHA, 1990)
recommend a 20 dB screening level. However, since the project procedures were
conducted in a sound treated booth, a more sensitive screening level of 15 dB was used.
This permitted detection of mild hearing difficulties.

The ASHA 1985 Guidelines say:

A basic assumption behind the guidelines is that identification audiometry is
usually conducted in the relatively poor acoustic environments of schools and
offices. Consequently, the procedures recommended are designed to be robust
enough to be valid in a wide range of settings. Naturally, it would be desirable for
all identification audiometry to be conducted in acoustic environments that are
controlled, but such environments are seldom available (p. 50).

Most of the children screened were able to use the traditional hand raising response to
the tonal stimuli. Conditioned play audiometry was used with a few students who did not

respond appropriately.
This follows the ASHA 1990 Guidelines:

Audicmetric screening should be performed by the method described in the
ASHA Guidelines for identification Audiometry (ASHA, 1985). Those
guidelines recommend screening with pure-tone stimuli presented at 20 dB HL
(re: ANSI $3.6-1969) with frequencies of 1000, 2000, and 4000 Hz. Failure to
respond to any frequency constitutes failure of the audiometric screen. In
accordance with the identification Audiometry Guidzlines. failure of the
audiometric screen should be confirmed by a rescreen, either on-site or by
additional testing at a later date. If the audiometric screen is failed on the second
administration, a complete audiologic evaluation should be perfformed. (p. 22)

Tympanometry: A Grason-Stadler GSI28A Auto Tympanometer was used to conduct
immittance measurements. Air pressure was systematically varied in the hermetically
sealed ear canals of the children and the pressure-compliance function of the ear was
recorded along with measures of static admittance, ear canal volume and acoustic reflexes
at 1000 Hz.

For the Fall 1989 screening, resting pressure readings outside of the -200 to +100 range,
as well as any reading of NP (no pressure) were considered failures, as recommend.d by

,EC s 14
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Native Hawaiian Hearing and Speech Project Procedures

ASHA's Guidelines for Acoustic Immittance Screening of Middle-Ear Function (ASHA, 1979).
Acoustic reflex results were not used in determining pass/fail as reflex guidelines were being
revised by ASHA.

New guidelines for tympanometry were issued in Guidelines for Screeniiig for Fearing
Impairment and Middle-Ear Disorders, (ASHA, 1990). In accordance with these new guide-
lines, static admittance (Peak Y), and tympanometric width (TW) were used to determine
Fall 1990 passffail status. Any readings of static admittance less than 0.2 cm® or

tympanometric width greater than 150 daPa were considered to be failures.

Changes in the ASHA Guidelines (1985 to 1990) served to reduce the number of
children fziling the tympanometric screening in the second project year (1990) from levels
in the 1989 school year. This was the intent of new Guidelines:

Recent studies of the effectiveness of recommended medical criteria from
tympanometric results have demonstrated that excessive over-referral rates occur
when the referral is based on the existence of abnormal tympanometric findings
alone... To avoid the excessive over-referral rates that characterize screening
protocols that are based solely on tympanometry, the screening protocol
described in these guidelines includes four sources of data: history, visual
inspection, identification audiometry, and tympanometry. (p. 18)

Acoustic Reflectomerry: Acoustic reflectometry is a screening procedure for identifying
the presence of middle ear fluid. It is performed with an instrument called an acoustic
otoscope. The acoustic otoscope generates a 100 msec 80 dB SPL tone which modulates
between 2000—4500 Hz. The tone is directed into the ear canal and the magnitude of the
reflected signal off the eardrum provides an indication of presence/absence of middle ear
fluid. As recommended by the manufacturer, ENT Medical Devices, Inc., reflectivity
readings of zero to five were considered normal and readings of six to nine suggested the
presence of middle ear fluid. The comparative results of reflectometry and other screening
techniques are given in Figure 1. Published reports regarding the effectiveness of acoustic
reflectometry have been mixed.

For both Fall 1989 and Fall 1990 screenings, failure of any one part of the screening
resulted in a medical referral or 1 referral for a diagnostic audiological evaluation. Children
in the experimental classes who had failed a part of the exam received a clinical
audiological evaluation provided by the project at the screening center, while children in
comparison-group classtooms were referred to their family doctors for follow-up care. The
audiological evaluation included pure tone air and bone conduction threshold tests, speech
audiometry and immitrance audiometry. Medical referrals were made for children in
experimental classes following the clinical audiological evaluation if needed. Physicians
were provided the results of the clinical audiological evaluation.

7
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Figure 1. Congruence of Acoustic Reflectometry Findings (Fail)
with Other Screening Methods, Fall 1990:

Experimental and Comparison Groups Combined (N=171)

In addition to the individual pass/fail results for each screening method, a “Summary
Status” indicator was created. The “Summary Status” provides an overall picturc of a child’s
hearing and middle ear disorder screening results, and is based on the results of audiometry,
tympanometry and otoscopy. If a child passed all three screening methods, the child’s
“Summary Status” was “Pass.” If a child passed the audiometry but failed either the
tympanometry or the otoscopy, the child’s “Summary Status” was “Possible Problem.” 1f a
child failed the audiometry or failed both the tympanometry and otoscopy, the child’s
“Summary Status” was “Fail.” The audiometry result was weighted more heavily than the
other two methods since it directly measures the child’s ability to hear.

Hearing Screening: Summary Status Variable
(Based on Audiometry, Tympanometry and Otoscopy Results)

Audiometry Tympanometry Otoscopy Summary Status
Pass Pass Pass Pass
Pass Fail Pass Possible Problem
Pass Pass Fail Possible Problem
Fail Fail Fail Fail
Fail Fail Pass Fail
Fail Pass Fail Eail
Pass Fail Fail Fail
Fail Pass Pass Fail

Any one of the three tests missing Missing

8 16



Native Hawaiian Hearing and Speech Project Procedures

Periodic Hearing Loss and Middle-Ear Disorder Screening

Following the initial fall screening, all subsequent rescreenings were done at preschool
sites. Rescreening dates were scheduled approximately three weeks apart. Teachers were
consulted as to dates of field trips and other special classroom activities before the
screening was scheduled. The availability of a testing room was also considered when
scheduling a screening date. During the 1989-90 school year, seven screening cycles were
completed between November 6, 1989, and May 7, 1990, with a total of 718 screenings
conducted. During the 1990-91 school year, six screening cycles were completed between
November 2, 1990, and April 1, 1991, with a total of 619 screenings conducted.

Each screening cycle was preceded by a measurement of ambient noise levels. A Quest
model 155-145 precision sound level meter and octave band analyzer were used to measure
octave band sound pressure levels at each of the test sites. The background octave band
SPL's at 500 Hz nearly always exceeded the permissible level for screening at 20 dB. The
level at 1000 Hz frequently exceeded permissible levels at certain schools. The levels at
2000 and 4000 Hz were always within acceptable limits. The permissible octave-band
sound pressure levels were in accordance with the 1985 ASHA Guidelines.

Audiometry: Pure tone screenings were conducted away from the classroom, in a
quieter room of the school, using a Maico MA 39 Portable Audiometer. Two or three
children were escorted to the testing room at one time.

A screening level of 20 dB was used at 5C0, 1000, 2000 and 4000 Hz. Thresholds were
obtained if there was no response to 20 dB 2t any frequency. Although responses at 500 H:z
were obtained, they were not considered when determining failures.

These were the criteria that were used:

1. Failure was defined as no response to 20 dB at 1000 Hz if tympanometry or acoustic
reflectometry were failed. However, due to fluctuating noise levels at 1000 Hz,
thresholds of 25 dB were accepted if tympanometry and acoustic reflectometry were
within normal limits.

2. Failure was defined as no response to 20 dB at 2000 or 4000 Hz in either ear.
Children who failed the pure tone screening were referred for a diagnostic
evaluation if they had not already had one A medical examination was
recommended if the diagnostic evaluation results indicated a need. Immediate
medical referrals were made if the child failed either tympanometry or reflectometry
at the time of the screening.

ERIC 17
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Procedures Native Hawaiian Hearing and Speech Project

The new criteria established for periodic screening in the 1990-91 school year were as
follows.

1. Failure was defined as no response to 20 dB at any one frequency and abnormal
tympanometric or reflectometry measurements. These children were referred for a
medical examination and a diagnostic evaluation if the evaluation had not
previously been done following the Fall screening.

2. Failure was defined as no response at 20 dB at any two frequencies and normal
tympanometric and reflectometry results. Diagnostic evaluations were
recommended for these screenings. Medical referrals were made unless these were

chronic, permanent conditions.

3. Failure was defined as no response at 20 dB at any one frequency for two successive
screenings. Diagnostic evaluations were recommended for these children. Medical
referrals were made if the evaluation results indicated a need.

Tympanometry: A Grason-Stadler GSI 28A Auto Tympanometer was used to conduct
tympanometry in the classroom. The instrument was set up in a corner of the room and the
children were called one at a time from their various work centers. Middle ear pressure
(resting pressure), tympanometric shapes and acoustic reflexes at 1000 Hz were
automatically recorded.

During the 1989-90 school year failure was defined as resting pressure readings outside
the =200 to +100 range and any readings of NP (no peak). As in the fall screening, acoustic
reflexes were not considered when determining failures. All children who failed were
referred to their family physicians for medical examination.

In the 1990-91 school year tympanometric failures also resulted in recommendations
for medical examination. The Fall screening criteria were used.

Acoustic Reflectometry: Reflectometry was conducted directly after tympanometry. The
ENT Medical Devices, Inc., acoustic otoscope was used.

Reflectivity readings of 6 to 9 were considered failures. Children who failed on this
screening method and either one of the other two screening methods were referred to their
family physician. However, a few cases were not referred because these were chronic middle
ear conditions and were already being monitored by their physician.

Immediately after each screening teachers were informed of the children who failed.
The teacher’s attention was directed especially to those children failing the audiometric
screening, which is an indication of hearing loss.

Parents or guardians were notified of the results within seven days of the screening.
They were provided with a copy of the screening results, a form letter indicating pass/fail

Q 10 1 8



Native Hawaiian Hearing and Speech Project Procedures

status, (Attachment A) and if necessary the need for an audiological evaluation or for
medical attention. Medical referral report forms (Attachment B) were attached to the
lecters to parents advising medical follow-up. The report forms were to be completed by the
physician and returned to project staff. As a reminder, notes were also sent to parents
urging them to seek medical or audiological diagnostic examinations, or to continue
medical follow-up.

In addition to these periodic screenings, teachers were asked to conduct acoustic
reflectometry on any child they suspected of having hearing loss. Acoustic otoscopes were
placed in each of the five experimental classrooms. Teachers and aides were trained in the
use of the acoustic otoscope and informed of signs to observe for hearing loss. They were
advised to refer failures to the audiologist. However, knowing the children were periodically
screened by the audiologist, teachers could not be persuaded to use the acoustic otoscope
provided with much frequency.

To encourage appropriate medical care, parents and guardians were often contacted in
the classroom or by telephone. The public health nurse and audiologist used these contacts
to explain and remind caregivers of the need for medical care when medical referral reports
were not returned to project staff by the family physician within a four to six week period.
The public health nurse also offered assistance with transportation if this was a problem.

During the 1989-90 school year, the audiologist returned to each of the five
experimental classrooms between screening cycles to monitor children with possible
hearing loss. These visits were also used to assist teachers in the use of amplification
equipment, to take noise level readings in the classroom, and to conduct parent workshops.
These visits also provided an opportunity for playing simple listening games with small
groups of children in one of the classroom work centers. In this center the children played
games that were designed to improve listening skills. Some of these games involved
listening to taped household sounds such as a telephone ringing, vacuum cleaner running,
etc., naming the sound and describing the item’s function. Other games involved selecting
pictures after listening to verbal descriptions, or retelling a portion of a taped story. The
listening games were approximately 10-15 minutes in length.

Speech Screening

The speech screening conducted by a licensed speech pathologist evaluated three major
aspects of communicative functioning. These were articulution, language and
communicative interaction. The articulation and language portions of the screening were
completed either at the screening center or at the preschool site. Test administration
averaged nine minutes per child.

To establish rapport between the tester and the child, the child was given a box
containing a variety of small toys to play with. Toys included a telephone, McDonald's
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Transformer toys (hamburger, milk shake, french fries), a walking soccer ball, racing cars,
dinosaurs, a doll, bubbles, and tiny story books. These toys were used to elicit utterances
from the children. The first 10 utterances were recorded. This language sample was used to
rate the child’s syntactical abilities on a scale of 1 to 3. If the majority of the child’s
utterances were incomplete phrases, a rating of “1” was given; a rating of “2” was given for
simple sentenc : structures; and a rating of “3” for productions of compound or complex
sentences. In addition, the language sample was used to rate the child’s communicative
intent. If the child merely labelled the toy, a rating of “1” was given. A rating of “2” was
given for providing descriptions of the toys; and a rating of “3” was given if the child asked
questions or was able to relate immediate or past experiences. The number of words spoken
in the longest utterance was also recorded.

After obtaining the language sample, the Van Riper Predictive Screening Test of
Articulation (Van Riper and Erickson, 1970) was given. This screening test consists of 47
items which were developed to discriminate between those children who could master their
misarticulations without speech therapy from those who, without therapy, would persist in
their errors. Also included in the articulation screening was a brief assessment of the speech
musculature, i.e., an oral peripheral examination to look at the tongue, lip and jaw mobility
and coordination as it related to speech-sound production. Dentition was also examined for
the presence of cavities and missing teeth.

Throughout the screening session, vocal quality and fluency of speech was judged and
ratings of “adequate” or “not adequate” were given. The presence of any hoarseness or
stuttered spee:zh was also noted.

Following the articulation screening, more language portions of the screening were
administered. Items were selected from the Sequenced Inventory of Communication
Development (SICD) Revised Edition (Hendrick, Prather, and Tobin, 1984). The SICD is a
diagnostic test commonly used by speech pathologists to evaluate the communication
abilities of children who are functioning between four months and four years of age. SICD
items such as those requiring following three-step, two-step, and two-object commands and
following directions with the prepositions, “in”, “on,” “under,” and “beside” were selected.
These items represented the receptive portion of the screening. Expressive language ability
items included two single-sentence repetitions and answering a series of “what” and “how”

questions.
The total number of correct items were counted separately for the articulation and
language portions and were assigned ratings of the following: “1—acceptable,” “2-retest in 8

months,” “3-retest in 4 months,” “4-diagnostic evaluation required” or “5-refer for medical
follow-up.”
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For the communicative interaction portion of the screening, teachers were asked to
complete a Communication Screening Checklist (Attachment C). This screening checklist is
based on items developed by staff at the Experimental Educational Unit of the Child
Development and Mental Retardation Center at the University of Washington's College of
Education. Teachers were asked to rate each child’s verbal initiating and responding
behaviors and to note any concemns relating to articulation, language, communication or
behavior problems. Each of the behaviors was rated with “always,” “sometimes,” or
“never.” Teachers were given the checklist in the middie of September and were asked to
retumn it by the first week of October. This gave the teachers an opportunity to observe
each child before assigning ratings. Upon return of the checklist, the speech pathologist
assigned overall ratings of “1-acceptable,” “2-retest in 8 months,” “3-retest in 4 months”
or “4—diagnostic evaluation.” Guidelines for the scoring procedures were developed by the

project’s speech pathologist.

An item on general personal hygiene was also included on this checklist. Teachers were
asked to rate the child’s overall daily appearance on a scale from “1” (clean) to “5”
{unkempt).

Speech screening failure was based on the ratings given for articulation, language,
voice, fluency and communicative interaction. Recommendations for a recheck in tour or
eight months, diagnostic evaluation or no follow-up were made.

Speech and Language Therapy Procedures

During the 1989-90 and 1990-91 school years, speech and language therapy services
were provided to children in the five experimental classrooms.

In the 1989-90 school year speech services were provided to all 20 of the children in
three of the five classrooms by the project speech pathologist. These classrooms were at
Nanakuli, Nanaikapono and Ma'ili (1) sites. In these three classes, service was geared
toward improving the children's use of syntactically correct structures of Standard English,
improving expressive vocabulary skills and facilitating communicative interaction skills
among peers. These objectives were accomplished in small language group settings, on a
one-to-one basis and during block and home center time. In the small language group
settings, the specific activities included expressive vocabulary naming tasks and verbalizing
sentences with plurals, past tense, prepositional and adjective phrases using picture cards.
With one-to-one assistance, the use of Standard English sentences was modeled and
corrected using photo narrative dictation activities. During block and home center time,
Standard English sentences and correct speech sound productions of words were modeled.
In addition, in these classrooms individualized speech and language therapy services were
provided to specific children who needed extra assistance with their speech and language
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skills. At the Kahuku and Ma‘ili (2) classrooms, only individualized speech and language
therapy services were provided.

In the 1990-91 school year, in addition to the individualized therapy programs, speech-
language services were provided to all children in the five experimental classrooms via the
Speech Center, described later in this report.

Selection for Individualized Therapy: Children taking the initial speech screening were
assigned overall ratings of “1-acceptable,” “2-retest in 8 months,” “3—retest in 4 months,”
“4diagnostic evaluation,” or “5—medical referral.” Those children who received ratings of
“4" were given a complete speech and language test battery.

In addition to administering a complete speech and language test battery, a diagnostic
report was produced. The report included several components. Background information
was first obtained regarding the school’s and family's concerns about the child's speech and
language skills. Developmental milestones were obtained from the health history
information collected and an interview with a family member, usually the mother, was
conducted to obtain further information regarding the stated speech and language
problems. Next, behavioral observations of the child were made in the classroom setting to
observe speech and language behaviors and commvemicative interaction skills. An
interpretation of information from the Communication Screening Checklist was also included.
This checklist, which was completed by the classroom teacher, was used to describe each
child’s initiating and responding behaviors. Following this information gathering process,
each child was tested. Tests administered included the Goldman Fristoe Test of Articulation
(Goldman and Fristoe, 1986), the Sequenced Inventory of Communication Development
(Hendrick, Prather, and Tobin, 1984), and an oral peripheral examination. Information
regarding the child’s hearing acuity was obtained from the hearing loss and middle-ear
disorder screening completed by the audiologist.

Based on the diagnostic report, an individualized plan for speech and language therapy
was developed. Individualized programs, with specific objectives and a summary level of
performance, were developed for each of the child’s individual needs for remediation. The
appropriateness of the objectives was discussed with the classroom teacher, site manager
and parent. Progress with each specific objective was charted on the speech-language
therapy contact log. Progress was marked as “1-no progress, “2-progressing,” or “3-
mastered.” In addition, pre- and post-baseline measures as to the level of accuracy of
performan~= were taken for each objective. For example, the ability to produce the /k/
sound in words at pre-baseline was 20%, post-baseline measures were seen at 75% level of
accuracy. The data were obtained from speech tests and language samples the speech
pathologist kept as part of each child’s log of activities.
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Frequency of Therapy Services: Children were seen individually and/for in small group
settings once a week at the school site. Parent participation although not mandatory, was
highly recommended. Only one parent declined to participate in a home program. The
parent stated she would not be able to follow through at home as she had other priorities in
her life. Parents were initially seen once a week; later, depending on their child's progres,
sessions were decreased to biweekly or monthly as appropriate.

During the 1989-90 school year individualized speech and language therapy services
were provided to a total of 27 children (27% of the 100 children in the experimental
group) and their families in the five experimental classrooms. These children were
identified as being in need of extra speech and language assistance based on the fall speech
screening results. Most of the speech therapy work during the first year involved
individualized home and school programs.

During 1990-91, with the implementation of the Speech Center, all the children were
seen in small groups twice a week by a project staff member. The 29 children who received
individualized speech-language therapy were seen at least once a week by the speech
pathologist.

Individual Therapy Sessions: Individual therapy sessions involved work not only with the
child but also with parents and teachers as well. Initially each child was seen individually
to determine the present level of success and to determine wk.ich therapeutic strategies
would be most beneficial. In most cases the child was integrated into small language group
therapy sessions. The purpose of this integration was to facilitate the generalization of
newly leamed language and/or articulation skills.

Parents participated in individual therapy sessions as well as parent workshops at each
experimental site. The initial work was directed toward increasing their understanding of
their child's speech and language problem and making them aware that with therapeutic
assistance, improvements could be made. Speech and language correction techniques and
straregies specific to their child’s problem were demonstrated to the parent or family
member participating in individual sessions. Specific home assignments on these
techniques were given to the parents on a weekly basis. Packets of materials for home
assignments were developed for each child seen for therapy. In addition, these parents
received information at the parent workshops about the effects of ear infections on speech
and language acquisition, and general language stim:-lation techniques.

Teachers were informed weekly of the child’s progress. They sat in on therapy sessions,
were shown specific therapeutic corrections techniques and were given feedback regarding
home progress as reported by family members. Teachers wer also asked to report regularly
to the speech pathologist about the child’s performance in the classroom. Based on these
teacher reports and the child’s therapeutic progress, appropriate adjustments were made to
the child’s program.
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Table 1 provides information on the type of speech therapy services provided. In the
1989-90 school year a totai of eight children were “Hot Line" referrals. Table 1 displays the
percent of these children referred and :he reason for referral. These referrals were made by
teachers after the initial speech screening identification process had been completed. Four
children were referred for language, two for articulation, and two for attending behaviors.

The severity of the speech and language problems for the 27 (1989-90) children, on the
whole, were rated to be mild to moderate in nature. Only four cases were rated to be of a
severe nature., Two of these cases involved language disorders, and the third was an
articulation disorder. The fourth case was related to a bilateral severe high frequency

hearing loss.

Table 1. Percent of Children Receiving Speech/Language Therapy Services,
Hot Line Referrals and Individual Student and Parent Contacts,
1989-90 and 1990-91 School Years

Speech/Language Therapy Hot Line Referrals

1989 1990 1989 1990

{(N=27) (N=29) (N=8) (N=0)

% % % %

Articulation 37.0 48.3 25.0 -
Language 33.3 41.4 50.0 -~
Voice 3.7 - - -
Fluency - 6.9 - -
Communication 1.4 - 25.0 -
Multiple 18.5 34 - -

Individual Student and Parent Contacts

1989 1990

N N

Student Contacts 292 183
Parent Contacts 191 67
Ratio of Parent to Student Contacts 65.4 36.6

The total number of contacts made with individual students in all five experimental
classrooms was 292 for the 1989-90 school year. The total number of parent contacts was
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191. Table 1 presents the number of individual student and parent contacts. Because of
the work being done in the Speech Centers, this kind of parent contact was considerably
less frequent in the second year.

During the 1990-91 school year, individualized speech and language therapy services
were also provided. The same criteria used to select students for speech-language therapy
services in 1989-90 was used for 1990-91. Diagnostic reports and individualized therapy
programs, described previously, were developed for each child. Speech-language therapy
services were provided to a total of 29 children and their families in the five experimental
classrooms. Of the 29 children, 14 children (48.3%) were seen for articulation therapy, 12
children (41.4%) for language therapy, 2 children (6.9%) for fluency, and 1 child (3.4%)
for multiple (articulation and language) problems. Compared to the previous school year,
the number of children seen for articulation and language therapy in 1990-91 increased by
just a little more than one-third over the previous school year. Table 1 shows the percent
of children receiving therapy services.

The severity of the speech and language problems for the 29 (1990-91) children ranged
from mild to severe. Only three cases were identified as severe. One case was an
articulation disorder, one was a language case, and the third involved a problem of both
articulation and language. .

There were no “Hot Line” referrals (Table 1) made during the 1990-91 school vear. It
appears that the children with special needs were identified from the fall screening and by
the teacher observations.

Teaching Techniques: In addition to the individualized therapy sessions, the speech
pathologist worked with the five experimental teachers on the use of special
communication-enhancing techniques in the classroom.

One of the communication-enhancing teaching techniques involved the introduction
of the Loguitur, an electronic speech training device. Introduced into the classroc s in
January and February of 1990, The Loquitur is a therapeutic device that provides children
with immediate auditory feedback for articulation, language and voice training. The
Loquitur was used in a variety of ways in the classroom. The teachers devised techniques of
their own to use it to meet their curriculum objectives. These included providing
immediate auditory feedback of a child’s verbalizations during sharing time, modeling and
listening to Standard English sentence structures, practicing the recitation of nursery
rhymes, following three-and four-step oral commands, and encouraging conversational
exchanges between peers. Parents were involved in the use of the Loquitur in school and
at home. At the Ma'ili and Nanakuli sites, parents came to the school regularly to carry
out individually developed therapeutic programs for children with speech and language
problems. Parents were taught to have their child listen to and practice Standard English
sentences. The sentences modeled were related to the class activities for the day or week.
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The Loquitur was also available for use at home. One parent from Nanakuli borrowed it for
the weekends.

Another special teaching technique was the use of manual hand sigr., taken from the
American Sign Language. Individual hand signs for the letters of the alphabet were used to
facilitate correct speech sound productions and to reinforce the use of “s” in plural endings.
To encourage complete sentence production and the use of correct syntactical structures,
signs for words such as “1”, “this”, “is”, and “am” were used. In addition, hand signs were
used to facilitate success in following two-and three-step directions. Hand signs also
provided visual cues so a child could answer questions correctly.

Other teaching techniques included the use of kinesthetic cues and an exaggerated voice
to emphasize the production of correct speech sounds. Kinesthetic cues allowed the child to
feel the production of the sound as it is being said. For example, the child could feel the air
of the /p/ sound on the back of his hand as it is being produced by the adult. The use of an
exaggerated voice by the adult added heightened awareness of corrected production of
misarticulated sounds for the child.

Speech Center 1990-91

In addition to individualized therapy programs, speech-language services were provided
to all children in the five experimental classrooms. Through a model called the Speech
Center, language stimulation and vocabulary enrichment activities were delivered to the
children.

The rationale to provide services to all the children was based on findings from the
standardized test results and observations made during the 1989-90 school year. It has been
documented that young Hawaiian chiidren demonstrate extremely poor performance on
standardized tests of language skills. The average score on the Peabody Picture Vocabulary
Test-Revised (PPVT-R) (Dunn and Dunn, 1981) for ethnic Hawaiian children entering
kindergarten statewide and for KS/BE preschoolers is at the 10th percentile on national
student norms (Figure 2). This pattern of achievement test scores has been observed over
the last six years (Figure 3). We learned from observation in the classroom, that most of the
children demonstrate weaknesses with verbal labeling skills, in using Standard English
structures, and in understanding sequential instructions. Consequently, we believed that all
of the children in the experimental classrooms should receive speech and language services.
After brainstorming sessions with teachers and site managers on ways to improve our service
delivery program we developed and implemented a new intervention—the Speech Center.
To implement the Speech Center, scheduling and program procedures were initially
discussed with classroom teachers, aides and site managers. A master schedule of service
delivery dates was then given to site managers and teachers to review.
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Working cooperatively with the classroom teachers was a major focus of the Speech
Center. To accomplish this we asked for the teachers’ cooperation in assigning a work
center twice each week to Hearing project staff. (The classes are organized into several
“centers” during most of the school day.) A project staff member directed speech-language
and listening development activities in the center. Children were seen in groups of four to
seven 2t a time in the Speech Center. The groups rotated through this Center every 15 to
20 minutes, depending upon the teacher’s daily schedule.

The speech pathologist trained project staff members to work in the Speech Centers.
For two weeks, the audiologist and research assistant observed and participated in Speech
Center activities conducted by the speech pathologist in each of the five experimental
classrooms. An integral part of the training included demonstrations and discussions of

speech-language therapy principles and techniques.

Individualized Speech Center lesson plans were developed for each classroom by the
speech pathologist. Lesson plans were customized for each of the classrooms as the Fall
1990 speech screening results revealed a wide range of language abilities. In addition,
lesson plans were developed around current classroom themes and activities. A lesson kit
was developed for each classroom. This kit contained the current lesson plan and the
materials needed for the Center’s activities.

The format of each lesson plan included the following: 1) warmup activities, 2)
listening activities, 3) vocabulary activities, and 4) rthymes. The lessons were hierarchial in
nature ranging from simple to complex skills based upon the abilities and performance
levels of the children in the classroom.

The warmup activities served several purposes. Gross and fine motor activities were
used to help focus the children’s attention. These activities also helped to reinforce body
parts vocabulary, and to encourage the use of Standard English structures, such as the use of
present and past tense verbs. Sample lesson plans are given in Attachment D.

The listening games included various activities such as identifying common
environmental sounds, listening for key words and following directions. The children
listened for directions given in a sequence, directions involving singular and plural words,
and directions involving positional words.

The vocabulary activities focused on current classroom vocabulary. Teachers provided
key vocabulary words and concepts which had been introduced to the children. These
words and concepts were incorporated into the Speech Center lesson and served to
reinforce daily classroom instruction. In addition, other new and related words were
introduced. Activities for this section included three types of games, i.e., referential
communication games, concentration games and oral expression games. Detailed
descriptions and examples of these games were compiled into a Speech Center Guidebook
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(Artachment E). This guidebook served as a reference manual for teachers and support
personnel. The session usually ended with a rhyme that was related to the lesson’s theme.
The rhymes were created for each lesson and reinforced the key vocabulary and concepts for

the lesson.

Both commercially purchased as well as handcrafted materials were used in the Speech
Center activities. Common everyday items ranging from toilet paper rolls to empty juice
containers were used to create innovative, unique and motivating materials. In addition,
photos were taken of the surrounding communities and local landmarks familiar to the
children and their families. These photos were used to stimulate and develop vocabulary
and expressive language skills. The photos were enlarged to serve as a photo lending library
for the parents. Staff members including the speech pathologist, the audiologist, the
research assistant and the clerical staff all contributed to producing the materials.
Classroom staff and parent activities were developed to promote the generalization of
children’s newly learned language skills. For example, one of the parent activities was

focused on the consistent use of the Loquitur in which parents prompted the children to
produce Standard English structures.

A minimum of two weekly contacts was scheduled for each of the five classes. Services
were provided from December 1990 to April 1991. Staff members, i.e., the speech
pathologist, the audiologist, and research assistant, rotated among the classrooms to operate
these centers. During the month of March 1991 additional personnel were hired for the
Speech Centers. An additional research assistant was assigned to four of the classes. A
parent was hired for the Kahuku classroom. The total number of contacts for each of the
classrooms ranged from 21 to 23 sessions except for Kahuku. The Kahuku classroom
received 29 contacts.

Health History and Follow-up Efforts

Health History: In the Fall of 1989, the project’s public health nurse conducted person-
to-person interviews with 150 parents and/or primary care-givers at the seven preschool sites
on O'ahu, Maui and Kaua'i. Telephone interviews were conducted with 69 parents and/or
primary care-givers who could not be scheduled for “in-person” interviews.

Interview schedules were arranged with site managers and coincided with the pretesting
schedules for each site. Pretesting dates provided an ideal time to meet with parents since
they needed to accompany their children to the school sites prior to school entry. Because
of a conflict in schedules, interviews at the Maui site were scheduled to follow the otoscopic
screening.

Although many of the questions in the 1989 Health History Inte~view required a recall
of detailed and personal information from up to four years, respondents made a serious effort
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to provide complete answers. When information was obtained from care-givers other than
the natural parents, every effort was made to corroborate information by telephoning the

parents.

After reviewing the health history information collected in Fall 1989, an abbreviated
revised questionnaire was developed for use in Fall 1990. This questionnaire was included
in the preschool registration packets sent home to parents. (Health History questionnaire
included as Attachment E) Parents were asked to complete the questionnaire and retuin it
when they brought their child in for pretesting. As project staff collected the
questionnaires, the forms were reviewed for completeness. If necessary, parents were asked
to provide missing data or to clarify responses. A total of 222 parents completed and
returned the questionnaire.

Follow-up Efforts: The public health nurse, employed half-time, coordinated a multi-
disciplinary effort ensuring that the children with identified, referable hearing losses and
medical conditions received the appropriate follow-up and care. Parents were the primary
focus of the efforts in assuring timely medical attention for the children. Other family
members and care-givers as well as medical care providers, community health personnel,
preschool teachers, aides and site managers, project staff and other community services
agencies were also involved.

The primary method of contact was by telephone and in person interviews. Though
telephone follow-up is usually a most time efficient method, the reality is that there were
many barriers to overcome. These barriers included frequent phone service disconnections
and number changes, no answer to calls, no retum calls to messages left and receiving
incomplete information. This necessitated a dogged approach to follow-up involving many
persons and agencies who could provide the needed information and service. The ultimate
goal was not harassment of parents, but the educational, physical and social welfare and
well-being of the child. Most of the personal contacts with parents and child care-givers
were accomplished by meeting them at preschool sites during the monthly parent
workshops. This was an opportupe time and place to meet as many parents as possible in a
non-threatening environment. The public health nurse was able to zive and get pertinent
information and encourage and support parents in their concern and care of their children.
Teachers, teacher aides and site managers were an invaluable source of information and
support. Their knowledge about the family and willingness to facilitate follow-up efforts by
the public health nurse were key in obtaining the desired outcomes in many of the
children.

Follow-up with medical care providers could have been a relatively simple process of
confirming verbal information received from parents. However, for whatever reason they
may have had, some parents would say that their child was seen by their doctor and
receiving necessary treatment, when in fact the child had not been seen, sometimes, in
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many months. This, understandably, necessitated many more calls and contacts with
family and others.

In addition, reports were sometimes received from medical care providers which
required further clarification and completion. In some cases, it was necessary to request
consents for release of information from parents to receive information on medical referrals
initially made by the project. This happened because the providers did not receive the
doctor’s report form when the child was brought in for treatment. In the first year of the
project, the public health nurse even made visits to clinic sites to pick up medical report

forms which had not been retumed.

The district public health nurses were a valuable resource to our follow-up efforts.
Many of the children and their families were already receiving services from the district
public health nurses. The project public health nurse contacted these public health nurses
to advise them of the status of referrals made by our staff. The district public health nurses
would then work with parents and care-givers to support and reinforce recommendations
made by project personnel and medical care providers. Together, project staff ~~d public
health nurses obtained specialized medical care services as needed. Referrals were tnen
made to district public health nurses in instances where on-going supervision would be
most appropriate.

The public health nurse worked closely with the audiologist and speech pathologist
who were in the classrooms at least once a week. These staff members ussisted the public
health nurse in encouraging parents to follow through on medical referrals and in helping
them to obtain desired information about available resources and services. It was also
necessary, in many cases, to work with other health and human service agencies within the
community to ensure that the families were directed to the help they sought or needed.
Follow-up was sometimes frustrating. It was baffling to be told that children had received
medical care when in fact they had not.

Most of the families were covered under some sort of medical insurance and did not
require this kind of help. However, there were several instances where medical coverage
ceased due to a change in work status of the “primary insured”. In most cases this was a
temporary situation soon remedied by a resumption of employment and coverage. Where
appropriate, referrals were made to other agencies, i.e. Department of Human Services for
Medicaid assistance, Department of Health Children With Special Health Needs Branch
for specialized otological services, Kapiolani Women'’s and Children’s Medical Center
Communication Disorders Clinic for audiological and otological services. In only one
instance, in g-ant year 1989-1990, did it become necessary to provide unmet otologic
services. /s previously mentioned, some families were already receiving Medicaid or other
specialized health and social services. This necessitated maintaining a link among all
concerned parties so that the child did not get lost in the shuffle.
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Public transportation is adequate on the island of O'ahu and most families were
equipped with automobiles or had fri:z:ds and other family members willing to transport
them to doctors and clinics. Therefore, lack of transportation did not seem to be a major
factor in whether children did or did not receive medical services. Transportation services,
provided for through the grant, were offered to one family who, upon persistent prodding,
admitted to not having access to ready transportation to a specialist’s office in town.
Surprisingly, this service was refused by the family who insisted that the family automobile
would be repaired very shortly and the matter would be resolved. Although the child did
subsequently get to the doctor's office, this only occurred after repeated offers, queries and
gentle persuasion by the public health nurse and project staff.

One of the most common reasons for not seeking medical attention seemed to be that
the child passed subsequent hearing loss and middle-ear disorder screenings. As noted in
other parts of this report, periodic screenings took place approximately every three weeks.
This tisne span was not sufficient to allow many families to make medical appointments,
institute proper treatment and permit resolution of an acute or chronic ear infection which
often could take weeks and even months. It was difficult at best, and usually impossible, to
convince families to take a child who no longer showed signs of a suspected hearing
problem or middle ear disturbance to the doctor.

Perhaps, because a mild ear infection or hearing loss is really a silent and often chronic
condition, there was a tendency for families to put off artending to referrals. An even more
common situation was the lack of on-going follow up with the medical care providers.
Once the acute symptoms, i.e., pain and fever, subsided and the child appeared to be
functioning as before, there did not seem to be an urgent need to continue with medication
and return to the doctor as advised.

It appeared that the parents and care-givers who participated actively in parent
education workshops were more likely to follow through on medical referrals and
recommendatic:s for follow-up. (At these workshops, staff regularly emphasized the
relationship between ear infections and hearing loss resulting in delayed speech/language
development and learning progress.) However, many of the parents whose children were
experiencing some of these problems did not attend the workshops. In some cases, even an
immediate positive response by the child, e.g , improvement in attending behavior
following use of corrective hearing aids, did not mean that the family continued with the
recommended trcatment and therapy. Follow-up requires a cooperative effort among all
parties concerned, i.e., parents and other child car.-givers, teachers, medical care providers,
other social and health services providers.
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Parent Workshops

During the 1989-90 school year, 16 parent workshops were held for the five
experimental classes. The Ma'ili site held five workshops; Nanaikapono and Kahuku held
four each, and Nanakuli held three. A summary of the types of parent workshops is given
in Table 2. The number of workshops presented at each site were dependent on the
teacher’s requests and other scheduling factors.

Table 2. Number of Parent Workshops by Type and Percent of
Families Participating in the Workshops, 1989-90 and

1990-91 School Years
Type of Workshop 1989-90 1990-91
Informational 6 8
Interactive 1 -
Combined 9 16
Total 16 24
Percent of Families Participating 73 83

In the 1990-91 school year, monthly parent workshops were scheduled for the five
experimental classrooms. A total of 24 workshops, six per site, were held between October
1990 and March 1991. Workshops for the two Ma'ili classrooms were combined.

The format of these parent workshops were informational, interactive, or a
combination of both. Informational workshops used a lecture and discussion format. The
interactive workshops involved a parent-child language stimulation activity. The
combined workshops included both informational and interactive formats. The importance
of a strong language base and language building techniques were first discussed and
demonstrated. Then parents were given the opportunity to practice these techniques with
their child. Six informational, one interactive and nine combined workshops were
presented. During the first year, the initial workshops, held between December 1989 and
February 1990, were primarily informational. The later workshops were either interactive
or combined.

The following topics were presented:

1. Components of the Project
2. The importance of hearing for language acquisition
3. The effects of ear infections
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4. The relationship between hygiene and otitis media

5. The importance of vocabulary and listening skills in language development

6. The use of Standard English

7. Techniques that parents could use at home to improve their child’s language skills

The workshops from February through April 1990 emphasized topics five through seven
above. Parents and children were involved in art, cooking or reading activities. A
descﬁpﬁondeachworkshopmbefmmdmdxePamntWorkshopLog(Atmchmth).

In the second year of this project, increased emphasis was placed on parent-child language
stimulation activities. The first two workshops were informational. Thereafter, all
workshops were combined workshops, and again emphasized topics five through seven above.

All workshops were coordinated with site managers and classroom teachers. Dates,
topics of discussion and the types of activity were determined in project staff meetings with
managers, teachers and aides.

Parents were informed of upcoming workshops through flyers designed by project staff.
These flyers were distributed by classroom teachers. Teachers and project staff also
personally reminded parents of upcoming workshops.

A summary of family participation in the workshops is presented in Table 2. A total of
73 families attended the 16 workshops in 1989-90. The overall family participation was
73%. The Ma'ili (2) classcoom had 100% of its families participating. For the 1990-91
school year, a total of 79 families attended the workshops. The overall family participation
was 83%:; for both classes at Ma'ili, 100% of the families participated.

Parent Newsletter

Issues of the “Keiki Kouvaunicator,” a two-page newsletter, were distributed to the
parents in the experimental group. The newsletters provided a way to keep‘parents informed
about project activities, share information about children’s speech, vocabulary and language
development, and involve parents in activities to develop their child’s vocabulary and
language skills. It was also an opportunity to reach parents who did not attend workshops,
and to reinforce topics presented at the workshops for those parents who did attend.

During the first year of the project, only one issue of the newsletter was printed and
distributed. During the second year of the project, six newsletters were distributed. The
newsletters, which coincided with the workshop topics, were released just prior to each
workshop. The six issues of the newsletter included one issue introducing the project, the
project staff, and project services. Another issue included information about ear infections,
their causes and prevention, and how common ear infections are among children. Two issues
were devoted to vocabulary development, and included information on the importance of
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vocabulary as a building block for academic success, the importance of the home
experience, vocabulary building techniques for parents to use, and ideas on what parents
can do to help develop their child’s vocabulary. The final two issues were on sp. ech and
language development, and included information on normative expectations of how
preschoolers should be using language, elements of good preschool language, why parents
are important in their child’s language development, and ideas on how parents can help
develop their child’s language skills. Each newsletter also included a parent-child

interactive activity which promoted vocabulary and language development. Copies of these
newsletters are included as Attachment H.

Classroom Ambient Noise Reduction and
Periodic Ambient Noise Measurements

Classroom Ambient Noise Reduction: During the summer of 1989, the Hearing Project
contracted with an acoustical engineering firm experienced with work in schools, to
conduct an acoustical study of each of the eight classrooms located on O*ahu. Based on
these findings and discussions with each of the preschool site managers, the acoustical
engineer recommended measures that would be necessary to improve the acoustical

environment in the five experimental classrooms. The remaining three classrooms on
O'ahu and two on the neighbor islands became the comparison group, with no
modifications made to these classrooms.

Though the acoustic engineer recommended maodifications in four of the five
experimental classrooms, noise abatement work was completed in only one. Several
factors, including internal administrative delays, and refusal of the Hawai'i State
Department of Education to permit installation of air conditioners proved to be barriers to
making the recommended improvements. The remainder of this section describes the
findings and recommendations made by the acoustic engineer, and the actions taken by the
Project to reduce ambient noise levels in the experimental classrooms.

In classrooms, it has been generally accepted that ambient noise levels due to air
conditioning or ventilation systems should not exceed NC 35; in Ulupono A, under the
normal setting with both the air conditioner and exhaust fans on, the NC rating was 53.

At Ulupono (the experimental classroom that was subs.quently dropped from the
study), the main acoustical problem with the two classrooms was the high level of noise
generated by the ceiling plenum exhaust fans. In Ulupono A, which was recommended for
acoustical t.eatment, the typical ambient noise level with both the air conditioning and
exhaust far s on was 55 dBA, with a corresponding noise criterion (NC) rating of 53. With
the air conditioning on and the exhaust fans off, the noise level dropped to 45 dBA (NC
41); with both the air conditioning and the exhaust fans off, the noise level dropped to 35
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dBA (NC 28). The reverberation time (RT60), or the time required for a sound to decay
by 60 dB after the source of sound has ceased, was 0.4 seconds at 500 Hz, and was within
the generally accepted criteria (RT60 at 500 Hz should not exceed 0.5 seconds). However,
the ambient noise levels from the ventilation system was far higher than desirable.

To reduce ambient noise to acceptable levels, the acoustic engineer recommended that
the exhaust fans and the air conditioning supply ducts be acoustically treated. To prepare
specifications for noise control measures, mechanical drawings showing details of the air
conditioning system were required by the KS/BE Physical Plant.

In January 1990, a mechanical engineering firm was contracted to prepare plans and
specifications for replacing the exhaust fans at Ulupono. Based upon these plans, a request
for bids to do the work at Ulupono was issued by the Kamehameha Schools’ purchasing
office in March 1990. No responses to the bid requests were received. Most contractors
were too busy to *vork on what was considered a “small” job. A second request for bids was
issued. One contractor did respond. This sole contractor’s bid exceeded the total amount
budgeted for ambient noise reduction in all five classrooms. Thus it was not possible to
complete the noise abatement work before the start of the Fall 1990 school year. No
further effort was made to contract for this task, and no work was done in the Ulupono A
classroom.

At Ma‘ili, the main acoustical problem associated with the four classrooms was
occasional noise from the adjacent medical center parking lot. Also, the ventilation fans,
which were installed so that the jalousie windows and roll-up doors could be closed at
times of noticeable noise intrusion, were themselves too noisy to be used. The acoustical
engineer recommended classrooms 1 and 2 be selectad for acoustical treatment. The
ambient noise level measurement in Ma'ili (1) was approximately 40 dBA (NC 32) with
the exhaust fan off and the jalousie windows open. With the exhaust fan on, the ambient
noise level rose to 59 dBA (NC 58). With the exhaust fan off, the typical ambient noise
level (NC 32) and the reverberation time, (0.4 seconds at 500 Hz) were wiihin the
generally accepted criteria. With the exhaust fan on, the ambient noise level was far
higher than desirable.

The acoustic engineer recommended that the existing exhaust fans be replaced with
silenced units. The mechanical engineering firm contracted to do the work at Ulupono
also drew up plans for the two Ma'ili classrooms. These plans went far beyond noise
abatement (including structural modifications) and would have required construction so
expensive and time consuming that they were beyond the parameters of the Project.
Rather than replacing the exhaust fans, the KS/BE Physical Plant replaced the single-speed
fan switches with variable-speed switches. Sound level measurements taken after the
switches were replaced indicated 4 to 6 dBA decrease in noise level. Since the Project was
by this time nearing completion, no further work was done in the two Ma'ili classrooms.
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At Kahuku, the main acoustical problem was noise from nearby construction activities
and occasional helicopter flights to and from a nearby hospital. At the time the
measurements were taken, however, construction work had ended for the day. The ambient
noise level inside the classroom was approximately 37 dBA (NC 32), with the windows
open. The measurement was in compliance with the generally accepted criteria. However,
the reverberation time measurement, with the classroom unoccupied, was 0.7 seconds at
500 Hz, marginally higher than desirable. The Kahuku Preschool is located on the grounds
of Kahuku Hospital. While the preschool program is operated by the Kamehameha
Schools, the physical location of the classroom belongs to the Hospital. Therefore, prior to
doing the noise abatement work, it was necessary to discuss the modifications planned with
the Hospital’s administrator and obtain his approval. It was recommended that wall-
mounted air conditioners be installed so that the windows could be kept closed, providing
some relief from the construction noise. In addition, the installation of an acoustical tile
ceiling below the exi:ting ceiling was also recommended to reduce reverberation time.

Although the installation of air conditioning was recommended, the acoustic engineer
also advised that many types of wall-mounted air conditioning units generate far higher
noise levels than are desirable for a classroom environment. With the help of the acoustic
engineer, conventional wall-mounted and split-type air conditioners were assessed. The
split-type air conditioners, with the compressor/condenser located outdoors, proved to be
significantly quieter than the conventional wall-mounted units. Based on the engineer’s
report, and noise level measurements of a unit in operation, a split-type air conditioner was
purchased. The air conditioner was installed in June 1990.

The acoustic ceiling panels were purchased using Hearing Grant funds and installed by
KS/BE Physical Plant carpenters. Arrangements were made to install the ceiling during the
one week spring break so that class time would not be disrupted. The work was completed
in March 1990. The ceiling panels were not installed according to the method
recommended by the consulting engineers. Rather than using the standard exposed “T” bar
suspension system or an adhesive, the ceiling panels were simply nailed to the existing
gypsum board ceiling. In his follow-up report, the acoustic engineer noted that the ceiling
tiles were warped or falling off in some places.

The follow-up reverberation time measurements showed a significant improvement.
The RT60 at 500 Hz was 0.3 seconds, reducing the reverberation time by about one-half.
(see Figure 4) The ambient noise level measures were consistent with the measures taken
in Summer 1989. No further work was done at Kahuku.

The remaining two experimental classrooms, Nanakuli and Nanaikapono, are located in
Hawai'i State Department of Education (DOE) schools.
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The ambient noise measurements in the Nanakuli classroom were generally acceptable,
at 37 dBA (NC 32), with the jalousies oper. and the school grounds largely unoccupied.
The report indicated that there was some noise from the movement of students along the
exterior corridors, and the exterior sounds were readily transmitted into the classroom
through the jalousies along the two exterior walls. The reverberation time, measured at 0.5
seconds at 500 Hz, was within the generally accepted criteria. The site manager advised
that she would like to have a wall-mounted air conditioning unit installed in the
classroom. While no modifications were recommended for this classroom, the engineer
noted that the installation of an air conditioning unit would be advantageous in terms of
reducing exterior noise intrusion from corridor movements, as it would allow the jalousies
to remain closed. The Department of Education would not permit air conditioning to be
installed. (See Attachment 1)

At the time the noise level measurements were taken at Nanaikapono, the classroom
was undergoing reconstruction. The engineers were unable to perform any meaningful
interior noise measurements, but did record exterior noise measurements near the
classroom wall most affected by traffic noise. The L10 noise level, or the level exceeded for
109% of the time and a common measure of the more intrusive components of traffic noise,
was measured at 63 dBA. The engineers estimated an interior L10 noise level due to the
road traffic at 50 to 55 dBA, which is significantly higher than the desirable ambient noise
level of 45 dBA or less, and higher than the Hawai‘i State Department of Health's 50 dBA
upper limit inside school classrooms. The installation of air conditioners was
recommended. This would allow the jalousies and sliding glass doors to remain closed,
minimizing intrusive noise from road traffic. The installation of carpeting over most or all
of the floor space was recommended to assist in controlling both reverberant noise and
footfall noise. Alternatively, 30% of the wall area could be treated with special sound
absorbing panels.

A second visit to assess noise levels in the classroom was made after the construction
work had been completed. The L10 measure taken inside the classroom with the sliding
doors and jalousies open, was recorded at 59 dBA; with the jalousies and sliding doors
closed, read 49 dBA.

The data from the second visit confirmed that to reduce interior noise levels, it was
necessary to keep the jalousies and sliding doors closed. This could be accomplished only if
the classroom was air conditioned or force ventilated and ceiling mounted fans installed. If
neither of these approaches were acceptable, the engineer suggested building an eight foot
high sound barrier wall at the edge near the sliding glass doors. This would providea 5to 7
dBA reduction in traffic noise.

Prior to making these improvements, the Hearing Project sought permission from the
DOE to proceed with the work. The process was extremely lengthy (5 months), caused by
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both KS/BE and DOE administration delays. The proposed noise abatement work, i.e., the
installation of air conditioners at Nanakuli and air conditioners and carpeting at
Nanaikapono, was discussed among KS/BE administrators with DOE administrators from
the state, district and school levels. After several months, the project was informed that
our request to install air conditioning was denied because a letter from the Assistant
Superintendent stated, “The Department’s policy is that all school buildings must comply
with the DOE’s Educational Specifications and Standards for Facilities. Since the standard
does not allow for air-conditioning of classrooms, this is to advise you that the request must
be denied.” (Attachment I).

The possibility of building the sound barrier was rejected by the DOE because of
classroom security problems associated with building such a high wall. At Nanaikapono,
carpeting was installed over a portion of the floor space. No further noise reduction work
was done in the classroom.

Periodic Ambient Noise Measurements: In addition to the initial sound level
measurements taken by the acoustic engineer, the Hearing Project’s audiologist took sound
level readings in each of the five experimental classrooms. The measurements were taken
throughout the school year. A Quest Electronics Model 155 sound level meter set to the
A scale slow response mode was used to measure ambinent noise levels. The
measurements were taken in the large group instruction area in the classroom. The two
measurement conditions were an unoccupied classroom and an occupied classroom during
large group instructional time with the teacher’s voice amplified. Measurements in the
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unoccupied classroom were usually taken 30 minutes before the children were allowed to
enter the classroom. The measurements were taken in the normal operational setting; that
is, air conditioned rooms had their doors and windows closed; in rooms without air
conditioning, the windows and/or doors were open.

The levels reported were an estimate of the average level of sound in the room. The
audiologist measured the sound level over a period of five to ten minutes and selected the
most consistent level. Very high and very low levels were disregarded. Overall, the
ambient noise levels in each classroom were very consistent, varying no more than 10 dB
over the two year period of the project. These readings are displayed in Figures 5 and 6.

The consistency of the ambient noise measures were also seen in the Kahuku classroom,
where the acoustic ceiling panels were installed. Although there was no significant change
in sound level measurements, there was a significant improvement in the reverberation
time measurement {Figure 4). Comments from the teacher and aide, as well as
observations by the Project staff noted an improvement in the acoustic quality of the
classroom. The teacher’s voice was audible from a distance of 15 to 20 feet; footfall noises
were less noticeable; and the room seemed much quieter even when the children were in
their play centers.

The proposed component “reduction of ambient noise”, was possible to implement in
only one of the five experimental classroonus.

Classroom Amplification

To ensure maximum benefit from instructional time, free-field amplificarion was
installed in the five experimental classrooms. At the time the equipment was purchased,
the Audio Enhancement System Omni~2001 was the only commercial system being
produced. The system included the following:

1 M=T72L transmitter

1 MR-72 receiver-amplifier SC 2001

1 NBC 9-2 charger

1 microphone, M4010 (omni-directional) or M4012 (unidirectional)
1 NC9-110 rechargeable bartery

1 SC2002 add-on speaker set (two speakers)

1 P-1 belt-clip carrying pouch

1 CB—48 attenuating cord

1 1/4” adapter standard jack

Initial installation and training to use the system was provided by an Audio
Enhancement Company representative. The audiologist assisted the representative in
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installing the systems in the experimental classrooms and was provided with hands-on
experience on simple maintenance and troubleshooting procedures, operation of the
system, speaker placement, etc. The Audio Enhancement representative also conducted an
in-service training workshop for the teachers, aides, and Project staff.

Before installing the equipment in each room, the main instructional area was
determined. The amplifier and add-on speakers were then placed at the back and to the
sides of this instructional area. This arrangement provided amplified sound from all
directions. Wherever possible the equipment was placed at children’s ear level, out of the
way of traffic. Many of the classrooms were divided by shelves so cords to the speakers
could not be run along the classroom wall. In these classrooms the cords were either taped
to the floor or covered with cord covers that were in turn taped to the floor. The
audiologist installed the amplifier and speakers at the beginning of the school year and at
least once more time during the school year after the carpets were shampooed or the floors
polished.

After the equipment was installed a sound level reading was taken and the amplifier
volume adjusted to produce a voice level that was 10 dB above the ambient noise level in
the classroom. In general, the volume control was adjusted to provide an approximate gain
of 10 dB. The teachers and aides were also instructed to readjust the volume level if
necessary. While a listener stood in the center of the instructional area, a third party
adjusted the volume control knob until the speaker’s voice was at a comfortable, audible
level. The audiologist took periodic sound level readings in each classroom and made
adjustments as well.

Teachers, aides and children used the amplification equipment daily, mostly during
large group instruction. The wireless microphone allowed them freedom to move around
the room as they talked. Their voices could be heard clearly wherever they were in the
room. The children also used the amplification equipment while participating in moming
circle activities, sharing information, or leading their class in prayer before snack or lunch.
Amplification was also used to increase th~ sound from the record player or the television.
The amolifier could be converted into a portable unit with two six-volt batteries. Several
teachers used the amplifier for outdoor activities.
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CHAPTER 111
Findings

Since the first year of the project was used to pilot-test the interventions, train the project
staff, participating teachers and aides, and attempt to make acoustic changes in the
experimental classrooms, the presentation of findings will be based on the second year
(1990-91) of the project. Summaries of data from the first year are provided in
Attachment J. In a few instances, such as comparison of test results from year to year,
1989-90 school year data will be included here.

What was the incidence of hearing, middle-ear disorder, and speech problems?

In the Fall (entry) screening, 36% of the preschoolers failed the audiometric screening,
26% failed tympanometry, and 36% failed the otoscopic examination (see Figure 7). When
combined, these produced a 60% failure rate (Figure 8). The results of the acoustic
reflectometry screenings are shown in Figure 1.

As shown in Figure 8, the periodic screening (audiometry and tympanometry every
three weeks) approximately 30% of the children failed at each of the six periodic {(or seven
including the fall screening). By the end of the school year, more than 70% of the children
had failed at one or more of the testing intervals (Figure 9).

Detailed results of the hearing loss and middle-ear disorder screening are given in
Atutachment K.

 Nearly a third (32%) of the preschoolers in the experimental group were found to need
individual speech-language therapy. The severity of these problems ranged from mild to
severe. However only three of these 29 cases were rated as severe. Communication,
language, and articulation problems were much more common than fluency problems

(see Table 3).

Were the project and comparison groups sufficiently comparable?

Since the hypothesis of this project was “that Kamehameha Schools could achieve a
demonstrable improvement in the language competence of Hawaiian children by
introducing an integrated six-component communication program into preschool
classrooms.” the initial comparabiliry of the two groups is an important design question.
The two groups of classrooms were tested for significance of difference on several types of
variables; demographic, health history, hearing loss and middle-ear disorder screening,
speech, and achievement test scores.

The results of comparing the groups on six key demographic variables are shown in
Table 4. A significant difference was found on two of these variables: number of persons in
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the household, and median household income. The “Possible Problem” group has a larger
mean “Number in Household” in the comparison group. However, since the group means
for the “Pass” and “Fail” groups are not significantly different, and since the N isvery small
(five) in the comparison group/“Possible Problem” group, this finding is considered to be of
no consequence. The median household income for the comparison group is higher than
the median income for the experimental group.

Health history variables in experimental and comparison classrooms are compared in
Table 5. A significant difference was found on four (birthweight, asthma, history of prior
hospitalization, and prior hearing or speech evaluation) of the 18 variables. Two of these
differences favored the experimental group and two favored the comparison group.

Hearing loss and middle ear disorder screening comparisons are shown in Table 6. No
significant differences between groups were found in the results of the 1989-90 hearing
screening. The 1990-91 results indicate significant differences between groups on
audiomerry and consequently in the summary status.

Speech screening results are given in Table 3. In both Fall 1989 and Fall 1990, no
significant differences were found between the experimental and comparison groups.

Table 7 and Figure 10 show the mean test scores for the two groups. Though the
comparison group had higher Fall (pretest) scores than the experimental groups on all tests,
these differences were not statistically significant. Since the project attempts to improve
the growth (post minus pre) in achievement test scores, these differences are not considered
critical. Growth in test scores generally showed little relationship to demographic and
health history variables. (see Tables 8 and 9)

These analyses indicate that, with isolated or nonsignificant exceptions, the two groups
are, in fact, sufficiently comparable to test the central hypothesis of the project.

Are screening results related to performance levels on achievement tests?

The groups of children who passed and failed the hearing loss /middle-ear disorder
screening and those who passed and failed the speech screening were tested for significance
of difference on average score on the achievement tests given at entry to preschool. The
results of these analyses for hearing loss/middle-ear disorder screening are given in Table 10
and Figure 11. There are significant differences between the pass and fail groups on several
of the verbal tests. No significant differences were found on the test of quantitative
concepts.

The results of the tests for significant achievement test score differences between
“Acceptable” and “Not Acceptable” groups on the speech screening variables are given in
Table 11 and Figure 12. Significant differences were found on the Language and
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Communication components of the speech screening but not on the Articulation and
Fluency components. It should be noted that only 7 of the 173 preschoolers screened for
fluency tailed.

In general, preschoolers who fail components of the speech or the hearing loss/middle-
ear disorder screening score significantly lower on achievement tests, especially on tests of
language performance. These findings are consistent with data accumulated in each of the
five previous years.

How do children who pass the screening differ from those who fail?

Pass and fail groups on the screening werc compared on demographic (Table 4 and Table
12) and health-history variables (Table 13) . Also, the relationship between speech
screening and hearing loss/middle-ear disorder screening results was tested for significance

(Table 14).

Fewer entering preschoolers who failed the hearing loss/middle-ear disorder screening
had been breastfed and those who were, were breastfed for a shorter length of time. Children
classified as “Possible Problem” were slightly older than those in either the “Pass” or “Fail”
categories.

There were no significant differences in demographic or health-history variables between
those children who failed the speech screening and those who passed.

Table 14 shows no relationship between performance on the speech screening tests and
the results of hearing loss/middle-ear disorder screening. The “Voice”/Acoustic
Reflectometry table entry is irrelevant tor our purposes since acoustic reflectometry was not a
part of our screening battery.

Do Hawaiian children differ from non-Hawaiians on the screening, demographic, and
health history variables?

The results of testing for significant differences between Hawaitan and non-Hawaiian
preschoolers on screening variables and achievement test performance are shown in Table
15. The data show significant differences on test scores but not on screening variables.
However it should be noted that Kamehameha preschools include only about 15% non
Hawaiians. Recent data from the Hawai'i State Department of }  Ith show that, in their
much larger screening population, 22% of the children screened are Hawaiian while 32% of
those who fail the screening are Hawaiian. (Stewart, Anae and Gipe, 1929, p. 78, Table 2)

Significant differences between Hawaiian and non-Hawaiian children were found on
several demographic and health history variables. These are reported in Table 16.
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Hawnaiian children are more likely to come from single-parent families, families who
receive public aid, are more likely to have had previous ear infections and head injuries.
They have lower family incomes and lower test scores than their non-Hawaiian classmates.

Did the children in the experimental classes show more growth in achievement than
children in the comparison group classes?

Children in the experimental group showed nearly 25% more growth on verbal and
quantitative tests than those in the comparison group (see Figure 13 and Figure 14). This
difference is both statistically and educationally significant. The central hypothesis of the
study was confirmed. '

(36%)

Note: Does not sum to 100% due to rounding.

Figure 7. Percent “Fail” by Screening Method, Fall 1990:
Experimental and Comparison Groups Combined (N=171)
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Figure 8. Periodic Hearing Loss and Middle-Ear Disorder Screening
Results, 1990-91
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Table 3. Speech/Language Screening Results: Fall 1989 and Fall 1990

Experimental Comparison Significantly
Different-

1989 1990 1989 J9%0 1989 1990
(N=95) (N=90) (N=83) (N=88)

Test % % % %
Articulation

Acceptable 83.8 79.6 81.9 79.8

Retest 10.1 2.3 8.5 9.5

Refer 6.7 18.2 9.6 10.8 Nu No
Language

Acceptable 34.8 67.1 50.6 67.9

Retest 56.2 12,5 42.2 20.2

Refer 9.0 205 7.2 11.9 No No
Fluency

Acceprable 96.7 93.2 96.2 98.8

Retest 2.2 3.4 2.5 -

Refer 1.1 3.4 1.3 1.2 No No
Communication'

Acceptable 11.0 63.6 19.2 58.3

Retest 68.1 11.4 70.5 25.0

Refer 209 25.0 10.3 ]6.7 Nn NU

'Communication rating is based on teacher's rating of students.

*For analysis purposes, the Retest—8 months and Retest—4 months were collapsed into
“Retest”; the diagnostic evaluation and medical referral categories were combined into a
“Refer” category.

Significance of differences between Experimental/Comparison groups were tested using

Chi-Square at the .05 level.
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Table 4. Comparison of Hearing Loss and Middle-Ear Disorder Screening
Findings by Demographic Variables and Group, Fall 1990

Acoustic Significantly
Audiomerry Tympanometry Reflectometry Ovoscopy Sum:asry Status Different!
Pass Pass Pass Pass Pass Possible Problem Fail Pasy/ Exp./
Demographic variable % {N) % {N) % (N) % {N) % {N) % {N}) % {N) Fail Comp.
Sex (female)
Experimental 8.0 L)1 63.0 26 90.0 37 630 6 42.0 17 320 13 1.0 11
Comgparison 58.0 25 19.0 34 88.0 38 720 L1} O 21 70 3 4.0 19
Toml 68.0 57 10 60 89.0 75 68.0 57 45.0 18 19.0 16 6.0 0 No No
Aid recypient {yes)
Experimental 8.0 3 65.0 24 920 4 68.0 25 41.0 15 240 9 15.0 3
Comparnson 280 H 670 12 830 15 610 i1 220 4 . - 780 14
Total 55.0 ¥ 65.0 36 8.0 Lo 65.0 ) 15.0 19 160 9 #.0 27 No No
Both parents in houschold (yes)
Expenimental ™0 41 67.0 39 96.0 50 800 3 19.0 20 1310 1?7 210 14
Companson 0.0 38 780 9 90.0 57 68.0 43 510 n 60 4 43.0 27
Total 69.0 79 730 83% 93.0 107 64.0 74 46.0 52 180 21 36.0 41 Nuo No
Mean {N} Mean {N) Mean {N) Mean {N) Mean {N) Mean {N) Mean {N}
Age 1 months
Experimensal 49.5 1] 50.5 61 50.5 6 51.2 52 50.0 35 51.4 28 48.6 24
Compartson 48.6 9 484 66 484 8 49.3 37 488 18 51.4 s 49.6 42
Total 9.1 S0 499 127 49.6 89 496 89 494 73 51.4 13 489 [ Yes* Ne
Number 1n household
Expenimental 6.2 3 58 58 5.3 6 6.1 52 58 35 5.7 2 67 24
Comparison 48 19 5.0 65 4.1 8 5.0 17 4.8 38 7.0 5 58 40
Tutal 57 50 5.4 {23 4.6 14 5.7 89 5.3 73 59 29 59 64 N Yes*
Median household income
Experimental 16500 19,000 16.071 15,625 20,500 14,000 11.667
Compansim 24,062 22,500 21,750 22,188 12,188 25.000 16,000
Total 21.667 21,094 19.474 19,999 19,999 17.50 14,643 No Yes®

Note: The sgnificance test used for the vansbles sex. aud recipient, hoth parents in househuld and household mncome was che-square.

The significance test used for the vansbles age 1n months and number 1n household was ANOVA,

*Significant at 05 level.
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Table 5. Comparison of Experimental and Comparison Groups
on Health History Variables, Fall 1990
Significantly
Health Variable Experimental % Comparison % Different*
Birthweight Yes*
312-112 = 4.9 38.1
113128 oz, 26.7 40.5
129+ w2, 8.4 214
Yes No Yca Nn
% % % %
Problems or complications during
pregnancy or delivery
pregnancy 114 88.6 8.2 91.8 No
delivery 10.2 89.8 4.7 95.3 No
Child breastfed 713 28.7 70.6 294 No
Use of hottle or pacifier
when p:~ing caild to 1od 19.3 80.7 18.8 81.2 No
Child have breathing problems 6.8 93.2 8.2 91.8 No
Child have problems talking 3.5 96.5 47 95.3 No
History of illness, ear
infection and injury
high fever (103+) 39.1 60.9 48.2 318 No
ear infection 727 7.3 60.0 4.0 No
head injury 115 88.5 5.9 94.1 No
allergy 8.1 91.1 15. 84.7 No
asthma 13.8 86.2 27.1 729 Yes*
History of hospiralization
OF surgery 3.7 9.3 17.9 82.1 Yes*
Prior speech or hearing
evaluation 51.9 47.1 35.3 64.7 Yoot
Any concerns about child's
speech or hearing - 84.1 - 85.7
hearing only 14 . 6.0 .
speech only 9.1 6.0
both speech and hearing 34 24 No
Mean Mean
Number of months - hild hreastfed 5.2 5.1 No
Ep:sodes of ear infection 45 36 No
Number of smokers in house 1.0 0.9 No

Note: Significance of difference between groups test used for mean number of months breastfed, mean episodes
of ear infection and number of smokers in the house was ANOVA; chi square was used o rest the significance
of differences between groups for other health variables

* Signsficant at the .05 level
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Table 6.

Native Hawaiian Hearing and Speech Project

Hearing Loss and Middle-Ear Disorder Screening Results
by Group: Fall 1989 and Fall 1990

Experimental Comparison Significantly
Different

1989 199Q 1989 1990 1989 1990
(N=95) (N=90) (N=83) (N=88)

Test % % % %
Audiometry

Pass 674 76.1 77.1 52.9

Fail 32.6 239 229 47.1 No Yes*
Tympanometry

Pass 83.2 70.1 85.5 7.9

Fail 16.8 299 14.5 223 No No
Oroscopy

Pass 42.2 61.4 54.9 67.1

Fail 57.5 38.6 45.1 329 No No
Acoustic Reflectometry

Pass 91.6 04.1 0.4 89.4

Fail 8.4 5.7 9.6 10.6 No No
Summary Status

Pass 28.7 40.2 45.1 44.7

Paossible Problem 39.4 32.2 24.4 5.9

Fail 31.9 27.6 30.5 494 No Yes*

Notes: Fall results include only thuse cases with fall hearing loss and middle-ear disorder screening and pre
and post-achievement test data. Significance of difference between Experimental/Comparison groups was
tested by Chi-Square. ASHA Guidelines changed between the 1989 and 1990 screening.

* S;gnificantly different at the .05 level.

Table 7.

Mean Test Scores by Experimental and Comparison Groups,
1989-90 and 1990-91 School Years

See Table 7 errata page 80.

Fall Sig. Spring Change Sig.
Test Exp. Com. Diff. Exp. Com.  Exp. Com. Diff.
1989-90 School Year
Vocabulary 48.9 50.6 No 56.4 55.3 74 4.7  Yes*
Language Skills 46.7 46.4 No 58.4 58.1 1.7 11.8 No
Total Verhal 41.7 48.5 No 57.3 56.7 9.6 82 No
Quant. Concepts 46.1 46.9 No 61.4 61.3 15.3 14.4 No
1990-91 School Year
Vocabulary 48.5 51.2 No 57.5 574 9.0 6.3  Yes*
Language Skills 46.3 47.2 No 60.6 60.2 14.4 130 Yes
Total Verbal 414 49.3 No 59.1 58.8 1.7 9.6  Yes*
Quant. Concepts 45.6 47.5 No 63.5 60.8 17.8 134 Yes**

Note: Reported i1 T score form. ANOVA was used 1o test for differences between experimental and comparison groups.

¢ Significant at .05 level.
** Significant at .01 level.
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Findings Native Hawaiian Hearing and Speech Project

Table 8. Mean Change in Test Scores by Health History Variables,
1990-91 School Year

Quantitative Concepts
Total Verbal Test Score Test Score :
Mean Mean
Health Variable N change Sig. N change Sig.
Birthweight No No
32-112 oz. 61 10.7 62 15.7
113-128 v:. 54 10.7 57 16.2
129+ oz. 50 10.4 50 15.8
Yes Mean No Mean Yes Mean No Mean
N change N change Sig. | N change N change Sig.
Problems or complications during
pregnancy or delivery
pregnancy 1 15 126 153 105 No | 17 180 155 157 No
delivery 13 139 155 10.4 Yes*| 13 182 159 157 No
Child breastfed 118 101 49 119 No {121 158 50 159 No
Use of bottle or pacifier
when putting child to bed 32 120 136 104 No |33 152 139 161 No
Child have breathing problems 12 130 156 105 No |13 128 159 162 No
Child have problems talking 7 111 160 107 Neo 7 161 164 160 No
History of illness, ear
infection and injury
high fever (103+) 72 106 9 107 No |74 157 97 159 No
ear infection 112 109 56 103 No (114 166 58 147 No
head injury 14 11.8 153 106 No |15 173 156 157 No
allergy 19 104 148 107 No | 20 159 151 158 No
asthma 33 97 134 109 No |35 148 136 161 No
History of hospitalization
OF surgery 41 113 126 105 No | 42 153 129 162 No
Prior speech or hearing
evaluation 74 106 93 10.7 No |75 182 96 140 Yes**
Any concerns about child's
speech or hearing
hearing only 8 63 142 107 VYes*} 8 86 145 163  Yes*
speech only 13 114 142 107 No 13 155 145 163 No
both speech and hearing 4 158 142 107 No 5 150 145 163 No
Correlation between health Correlation between health
variable and total verbal variable and quantitative
change score concepts change score
Number of months child breastfed .118 No 0.016 No
Episodes of ear infection 0.006 No 0.016 No
Number of smokers in house 0.100 No 0.040 No

Notes: Reported in T score form. Significance test used was ANOVA for all variables except number of
months breastfed, number episodes of ear infection and number of smokers in house. Correlation coefficient
was used for these variables.

* Significant at the .05 level ** Significant at the .01 level
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Table 9. Mean Change in Test Scores by Demographic Variables,
1990-91 School Year

Verbal Test Quantitative Test

Demographic Change Significantly Change Significantly
Variable Different? Different!?
Sex No No

Female 11.0 15.5

Male 10.2 15.6
Aid Recipient No No

Yes 11 15.7

No 10.2 15.5
Both Parents in House No No

Yes 10.3 15.3

No 11.2 16.2

Correlation Correlation

Age in Months 169 No 150 No
Number in Household 157 No 026 No
Household Income 218 Yes* 009 No

Notes: Reported in T score form. Significance test use for Sex, Aid Recipient, and Both Parents in House was
ANQVA; significance test used for Age in Months, Number in Household, and Household Income was the
Correlation Coefficient.

*Significant at .03 level.
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Native Hawaiian Hearing and Speech Project

Table 10. Mean Test Scores of Pass/Fail Groupr by Screening Method
and Summary Status, Fall 1990

Audi
Pass Fail ignificantly
(N=11.2} (N=61) Different?
Vocabulary 50.1 489 No
Language Skills 476 44.5 Yes*
Total Verbal 9.0 468 No
Quant. Concepts 46.8 45.2 No
Tympanometry
Pass Fail Significantly
(N=128) (N=45) Different?
Vocabulary 50.0 48.6 No
Language Skills 415 440 Yes*
Total Verbal 488 464 No
Quant. Concepas 46.6 45.0 No
Croscopy
Pass Fail Significantly
(N=111) (N=62) Different?
Vocabulary 51.3 46.8 Yes**
Language Skills 474 449 No
Total Verbal 49.5 459 Yes**
Quant. Concepts 46.8 45.1 No
Summary Status
Possible
Pass Problem Fail Significantly
(N=73) (N=34) (N=66) Different?
Vocabulary 52.1 452 49.1 Yes**
Language Skills 48.6 458 44.6 Yes*
Total Verbal 50.5 456 46.9 Yes**
Quant. Concepts 41.2 45.3 45.6 No
Note: Reported in T score form.
* Significant at the .05 level.
** Significant at the .01 level.
o9
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Findings Native Hawaiian Hearing and Speech Project

Table 11. Mean Test Scores by Speech Screening, Fall 1990

Articulation
Acceptable Not Acceptable Significantly
(N=138) (N=35) Different!
Vocabulary 49.2 514 No
Language Skills 46.2 478 No
Toral Verbal 41.7 99 No
Quantitative Concepts 46.1 46.3 No
Language
Acceprable Not Acceptable Significantly
{(N=116) (N=57) Different?
Vocabulary 52.2 443 Yes**
Language Skills 49.2 40.9 Yes**
Total Verbal 50.8 42.6 Yes**
Quantitative Concepts 48.2 4.0 Yes**
Fluency
Acceptable Not Acceptable Significantly
(N=166) (N=7) Different?
Vocabulary 495 519 No
Language Skills 46.5 41.1 No
Total Verbal 48.1 49.5 No
Quantitative Concepts 46.2 449 No
Communication
Acceptable Not Acceptoble Significantly
(N=106) (N=67) Different?
Vocsbulary 50.6 48.1 No
Language Skills 48.2 44.0 Yes**
Total Verbal 49.4 46.1 Yes*
Quantitative Concepts 47.5 44.1 Yes**

Note: Reported in T-score form.
* Significant at +he .05 level.
** Significant at the .01 level.
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Findings Native Hawaiian Hearing and Speech Project

‘Jabic 12. Screening Results by Socio-Economic
Status. 1990-91 School Year

S~cio-Economic Status
Low Medium High
—_— senificantly
N % N % N % Different?
Hearing Los and Middle-Ear Disorder Screening
Pass 10 15.2 26 39.4 30 455
Possible Probsiem 9 321 13 404 6 14
Fail 14 22.6 29 A58 19 30.7
Tomal 33 21.2 68 43.6 39 35.3 No
Speech Screening
Acceptanie 17 19.¢ 39 45.4 bV 349
Not Acceptable 16 229 29 4; a 25 35.7
Total 3 T 68 4406 35 353 No

-—r—

Note. Sirifsance test used for Hearmg and Speech screening was chi-square.
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Table 13. Comparison of Hearing Loss and Middle-Ear Disorder Screening | Z
. e
Pass/Fail Groups on Health History Variables, Fall 1990 Y
]
Aundiometry Tympanometry Orascopy Acoustic Reflectometry Summary Status =
Paxs Stgnifscuntly] Pass Significantly | Pass 8 antly | Pase Sygnificantlv ] Pass Foes, Problem  Fall  Symificantly g
Health Varable N=112 differene? | N=127 different? | Nad2 differemt! | N=20 ditferene? | N=T3 «3r Netd different! X
Yes No Yes No Yes Nao Yes No Yes No Yes No Yeo No X
% % k) % % % % % % % % % % %
Burthweight 358 : 36.3 . ¥6.4 . 359 . e - 484 6.4 §_
32.112 . 03 - L1 R - 38 - 33A - (IR} X - 94 .
113428 o LAR - No LT ) . No 18 - No 3108 - No 6.0 290 242 - No
129+ x. g
Prodems or complications Juning
preghancy of Jehivery 10.7 893 No 87 913 No 99 .1 Na 10.4 LA No 96 W4 121 879 91 N9 No ny
pregnancy 5.4 946 No 71 929  Ne 72 BLR Ne IR No 69 951 30 970 106 894 No -3
delvery 799 1 Ne | TR0 270 Ne | 746 155 Ne | 715 285 No | B06 194 54t 454 682 38 Yoo | 8
Chuld breastfed |
Use of bortle or pacitier 06 795 No 9.7 AR No 19N 802 N 195 805 No 192 NN 212 TRR 1821 Kt8 No :
when putting child 1o hed 54 ™Mb Nax (R 937 No 2 V1N Nu 76 914 No 821 918§ 001000 106 894 No .
- Child have breathing problems 21 973 No 3.2 6.8 Nae 45 953 No 44 95.6 Neo 27 913 30 970 62 98 No i
- Child have problems talking
History of dlinews. car )
indectsmn and qury 469 531 Ne» 437 56.1 Nos 45.5 545 No 443 557 N. 458 542 424 576 409 591 No ]
high fever (103} 65.2 48 No 869 331 Nur 64.0 .0 No 667 333 No 630 370 667 333 97 W3 No
ear infeutnn 99 AR N LI 9.3 No 9.4 9 No 84 911 No 1) RS9 6l 939 76 924 No ‘
head njurv vy C AR No 135 865 N 1535 845 You* 129 R0 No 119 861 30 970 136 864 No ;
allergy 53 847 Yen! 198 M2 Nt 200 80 No N2 79K N I8 N9 91 X9 288 712 No ‘
asthma
Hustory of huspatalszation 232 768 No N3 R17 Yiut 223 i3 No 2IN 772 N N2 ROKE 42 758 92 08 No
of surgery
Pror speech of heaning 478 522 Na 452 S48 b 6.2 518 No 46! 538 Ny $42 458 M3 667 379 621 Ne
evaluatin
Any conems bt chald's . N4 T Nao . N3 T No . LAY No . NS ¢ No - K49 . K44 . B49
speech or heanng 27 32 54 . in At . it . 7.6
heanng only Ve 87 . 72 N2 . 9h v .4 . 46 .
apeech omby 21 Nt 4 . No 45 No P - Noev 3 3 . LA\ - N
hoth speech annd bt Meatr Mcan Mean Mean Mcean Meun Mean
Nunsher of munthe Child breastte | 5.8 40 Nt 57 i Nao 5.6 42 Na 51 59 Ny 7.2 i3 4.0 Yoo
Epmlksnl cdfr infeutcm 37 46 No iy 44 Nor 4.2 In Nor 40 46 No IN 9 4.8 No "f_’
Number o soukers in the house ALY |EN Nor \E 12 Yeu* OR 12 Yoot 0o AR} No o8 i | Nio ‘ g_
K-

Nute Signifiance tes berween Pass/Fail groupe was chi-square., sgnmticance rest ised for mean number of months bresstted and mean eprades of ear micction was ANCWA
*Symificant at 03 levg
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Articulation
Acceptable
Retest
Refer

Language
Acceptable
Retest
Refer

Fluency
Acceptable
Retest
Refer

Voxce
Accrptable
Retest
Refer

Communioninh
Acceptable
Retest
Refer

Table 14. CompaﬁsonofHearthossandMiddle-EarDisorderScteening
Pass/Fail Groups on Speech Screening Results, Fall 1990
Audiometry Tympanometry Oroscopy Acousti~ T sectometty Summary Stans
Pass Fml  Significantly Pas Fail  Significandy Pas Fail  Significanty Pass Fail  Significantly Pass Possible Fail Significantly
Different? Different! Different? Different! Problem Different
N=111 N=6{ N=127 N=44 N=111 N=61 N=158N=14 N=13 N=3} Ne§5
No No No No No
184 810 811 750 75.7 869 804 714 753 815 83.4
63 49 71 23 8.1 1.6 5.7 7.1 9.6 - 4.6
15.3 131 118 2217 162 115 139 214 15.1 182 12.3
No No No No No
739 550 69.3 614 658 1705 684 571 699 788 58.5
126 230 173 136 198 98 158 214 164 6.1 215
135 213 134 250 144 19.7 158 214 137 152 200
No No No No No
946 984 9.1 977 955  96.7 95.6 100.0 945 970 98.5
21 - 1.6 - 18 1.6 19 - 14 3.0 -
2.1 1.6 24 2.3 2.7 1.6 2.5 - 41 - 1.5
No No No Yes* No
95.5 934 9.1 909 %64 918 95.6 85.7 945 970 9319
- 1.6 - 23 - 1.6 - 7.1 - - 1.5
45 49 19 68 36 6.6 4.4 71 53 3.0 4.6
No No No No No
658 515 65.4 4717 658 9$25 6313 357 630 ™.7 5319
15.3 230 17.3 205 189 164 17.7 114 206 6.1 215
189 246 173 3118 153 3.2 190 429 164 242 24.6

pre: Fagures are expressed as percentages. For the purposes of significance testing,

Erequencies for retest and refer are reported for descriptive purposes.
*Significant at 05 level

retest and refer categunes wi re combimned into a not acceptable catepory.
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Native Hawaiian Hearing and Speech Project Findings

Table 15. Comparison of Hawatiian, Non-Hawaiian Preschoolers by Hearing,
Speech, and Achievement Test Results, Fall 1990

Hawaiian Non-Hawaiian

Pass Fail Pass Fail Significantly
Hearing N % N % N % N % Different!
Audiometry 88 66.7 44 333 20 571 15 429 No
Tympanometry 97 741 34 259 26 743 9 257 No
Acoust. Reflect. 124 939 8 6.1 30 857 5 143  No
Oroscopy 8 644 47 356 25 714 10 286 No
Summary Status 56 428 75 5722 17 486 I8 514 No
Not Not
Acceptable  Acceptable  Acceptable Acceptable Significantly
Speech N % N % N % N % Different?
Articulation 108 84 23 176 24 686 11 314 No
Language 83 634 48 366 29 829 6 171 No
Fluency 124 947 7 5.3 35 1000 - ~ No
Communication 17 588 54 412 23 657 12 343 No
Mean Mean Significantly
Test T-score T-score Different!
Vocabulary 48.5 55.8 Yes**
Language Skills 45.7 50.5 Yes**
Total Verbal 47.2 53.1 Yes**
Quant. Concepts 45.4 50.6 Yes**

Note: Significance test used for Hearing and Speech data was chi-square; significance test used for mean test
scores was ANOVA.
**Significant at .01 level.
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Findings Native Hawaiian Hearing and Speech Project

Table 16. Significant ic and Health History Variables:
Hawaiian and Non-Hawaiian Groups, Fall 1990

Hawaiian Non-Hawaiian
Significantly
Yes No Yes No Different?
Demographic Variables
Aid Recipient 38.1 61.9 108 892 Yes*
Both Parents in House 65.2 348 83.8 16.2 Yes*
Household Income
Under $10,000 26.7 — 8.1 —_
$10,000 to $19,999 304 — 18.9 — Yes*
$20,000 to $34,999 28.9 — 37.8 —
$35,000 and over 14.1 — 35.1 —_
Health History Variables
Ear Infections 69.7 303 514 486 Yes*
Head Injury 114 886 — 1000 Yes*
Any concemns about your child’s
speech or hearing 13.8 863 229 711
hearing only 3.1 96.9 114 88.6
speech only 76 924 86 914 Yes*
speech & hearing 3.1 96.9 29 971
Note: Significance test used was chi-square.
* Significant at .05 level.
71
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Growth in average achievement test scores
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Note: Verbal = PPVT-R + (language understanding + language usage + genserai knowledge)/3
*Significantly different at the .05 leve!

**Significantly different at the .01 level

Figure 13. KS/BE Preschool Project and Comparison Group Growth in
Achievement Test Scores, 1990-91 School Year
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*Significantly different at the .05 level
**Significantly different at the .01 level

Figure 14. Experimental and Comparison Group, 1990-91
74 Fall and Spring Achievement Test Results
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Native Hawaiian Hearing and Speech Project

CHAPTER 1V
Discussion

To understand the implications of this research and demonstration project, it is necessary
to be aware of its educational, cultural, and social context. First, the level of performance
on tests of language competence (Standard English) by students of all ages and all ethnic
groups in the state of Hawai'i is extremely low. For example, the typical child entering the
public school kindergartens in the 1989-90 school year scored at the 18th percentile on the
national norms of the Peabody Picture Vocabulary Test-Revised (see Figure 2). At the
other end of the student-age span, Hawai'i ranked 46th out of 50 among the states in the
most recent report of the College Board SAT-Verbal. When this type of ranking is
corrected for socio-economic status, Hawai'i ranks last among all the states in performance
on the SAT-Verbal. This pattern of very low language competence is evident on
standardized tests administered at the intervening grade levels in the public schools.

Within this state-wide environment of low Standard English language competence, the
population of native Hawaiian children has an even lower record of language test
performance. In the same year the statewide average for kindergartners was at the 18th
percentile, Hawaiian children scored at the 10th percentile. Many other indicators of socio-
economic, health, and educational status show that the Hawaiian population is at a serious
disadvantage in comparison with both national and state general populations. These
indicators reflect the familiar status of an indigenous people whose land-base, culture, and
historic language have been overwhelmed by a different, dominant culture.

Given this context, it is not surprising that both low test scores and a high incidence of
hearing/middle-ear disorder problems were found among the predominantly (83%)
Hawaiian population of children entering Kamehameha Schools preschool program. The
statewide hearing screening conducted by the Hawaii Department of Health (N=87, 956)
finds a significantly higher failure rate for Hawaiian children. Though Hawaiians constitute
22% of the population screened at all grade levels, they represent 32% of those who fail.

However, analyses of these data revealed another phenomena that was not necessarily
expected. That is, within this group of Hawaiian children there is a statistically significant
relationship between screening results and language test scores. Hawaiian children are not
only ar a disadvantage in comparison to the general population, but also Hawaiian children
who fail the screening are likely to have lower tests scores than those who pass.

This finding, confirmed over several school years, suggested the hypothesis that
counteracting the negative educational effects of mild/moderate intermittent hearing loss
might result in improved achievement test performance by Hawaiian preschoolers. That is

the hypothesis that this project tested and affirmed.
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Discussion Native Hawaiian Hearing and Speech Pruject

We were not able to implement all six of the proposed interventions. We could not
overcome the administrative barriers to the reduction of ambient noise and teachers could
not be persuaded to use the acoustic otoscope with much frequency. However, the
combination of other interventions: follow-up of screening to insure adequate medical
care, parent newsletters and workshops, speech therapy, amplification in the classroom,
classroom speech centers, and special teaching techniques, including the use of electronic
speech trainers (Loquiturs) did result in significant effects.

The experimental group children showed nearly 25% more growth on verbal and
quantitative achievement test scores than those in the comparison group.

This study was not designed to t.st the relative effectiveness of each of the different
interventions. Indeed, there may well be multiplier effects among the interventions that
would not be captured in a series of single-intervention studies. A study that tested for all
single-intervention effects and all combinations (or interaction effects) would be of
enormous size and complexity. A preschool wanting to make use of this project’s findings
- will likely railor a configuration of interventions that fits the physical and budgetary
environment of its own setting.

A supplemental report will present cost data for various configurations of the
interventions employed in this project. Similarly, other supplemental reports will present
the findings of further analyses of the data that have been collected and of data yet to he
gathered on the longitudinal comparison of experimental and comparison group children
as they progress through the public schools.

77



Native Hawaiian Hearing and Speech Project

References

American Speech-Language-Hearing Associatior,, (1979). Guidelines for acoustic
immitance screening of middle ear function. ASHA, 21, 550-558.

American Speech-Language-Hearing Association, (1985). Guidelines for identification
audiometry. ASHA, 27, 49-52.

American Speech-Language-Hearing Association, (1990). Guidelines for screening for
hearing impairments and middle-ear disorders. ASHA, 32 (Suppl. 2), 17-24.

Dever, G., Stewart, G., David, A., (1985). Prevalence of otitis media in selected
populations of Pohnpei. Intemational Jowrnal of Pediatrics Otolaryngology, Rhinology,
Laryngology, 10, 143-152.

Dunn, L. M. and Dunn L. M., (1981). Peabods Picture Vocabulary Test-Revised. Circle
Pines, MN: American Guidance Service, Inc.

Goldman, R. and Fristoe, M., (1986). Goldmanr. Fristoe Test of Articulation. Circle Pines,
MN: American Guidance Service Inc.

Heath, R. W., Plett, J. D., and Tibbetts, K. T., (1987). Some Significant Educational, Ethnic,
and Social Correlates of Mild Hearing Dysfunction in Hawaiian Preschoolers. Honolulu, HI:
Center for Development of Early Education, Kamehameha Schools/Bernice Pauahi Bishop
Estate.

Hendrick, D. L., Prather, E., and Tobin, A., (1984). Sequenced Inventory of Communication
Development, Revised Edition. Seattle: University of Washington Press.

Stewart, J. L., Anae, A. P, and Gipe, P. N., (1989). Pacific islander children: Prevalence of
hearing loss and middle ear disease. Topics in Language Disorders, 9(3), 76-83.

Van Riper, C. and Erickson, R., (1968). Van Riper Predictive Screening Test of Articulation.
Kalamazoo, MI: Continuing Education Office, Western Michigan University.

78

61

ERIC

Full Tt Provided by ERIC.



Native Hawaiian Hearing and Speech Project

Project Staff

Robert W. Heath, Principal Investigator
Mona Takumi, OCC-A, Audiologist

Jean Nakasato, COC-SP, Speech Pathologist
Nancy Qgemori, PHN, Public Health Nurse
Gwen Oshiro, Research Assistant

Project Advisory Panel

Daniel D. Anderson, Ed.D., Director

Rehabilitation Research and Training Program,

Rehabilitation Hospital of the Pacific,

John A. Burns School of Medicine, University of Hawaii at Manoa

Paul Ban, Ph.D., CCC-SP, State Educationul Specialist
Speech, Language, Hearing
Hawaii State Department of Education

Carolyn Canubida, M.S., CCC-SP, Speech Pathology and Audiology Consultant
Family Health Services Division, Hawaii State Department of Health

Ronald A. Darby, PE., Professional Engineer
Darby and Associates

James Fernandez, Ph.D., Director
Gallaudet University Center on Deafness
Kapiolani Community College, Diamond Head

Glenn K. Pang-Ching, Ph.D., Professor of Spevch Patbology and Audiolugy
John A. Bumns School of Medicine, University of Hawaii at Manoa

Patrick Walsh, M.D., Medical Director
Kamehameha Schools

79




Page 19, Fgure 2: The three scale lines below the Figure should be labelled

Top Hne: State School Mean Groap Nosims
Middle line: ‘National Student Norms
Sottorn Hine: Native Hawallan Mean Group Norms

On the original Figure, these scale lines were not labeiled.
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Page 44, Yable 7: For the 1990-91 School Year, there was no significant difference (Sig, Dif.) between the
Experimental and Comparison groups on Language Skills. The Sig. Dif. column (last column of the Table)
should read NO. The original Table reads Yes.

Table 7. Mean Test Scores by Experimental and Comparison Groups,
1989-90 and 1990-91 School Years '

Test Exp. Com. Diff. Exp. Com. Exp Com. Diff.
1989-90 School Year

Vocabulary 489 50.6 No 56.4 55.3 14 47 Yes*

Language Skills 46.7 46.4 No 58.4 58.1 117 118 No

Total Verbal 41.7 48.5 No 573 56.7 9.6 82 No

Quant. Concepts 46.1 469 No 61.4 613 153 144 No
1990-91 School Year

Vocabulary 485 51.2 No 515 574 9.0 6 Yoo

Langunge Skills 463 412 No 06 602 144 130 No

Tosal Verbal 474 49.3 No 59.1 588 1.7 96 Ye*

Q Quant. Concepts 436 47.5 No 63.5 608 178 134 Ye**
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