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In Study One, children’s selective auditory attention was assessed to determine effects of meaning of competing speech and daily 

(No SF group). Word recognition testing was performed using target English words presented with competing speech spoken in 

p = 

a pilot study in which results from Study One were reanalyzed to investigate possible differential effects of daily exposure to 

where students were predominately Hispanic, but not for classrooms in which students were predominately African American. 
Implications for future research are discussed.    

Introduction 

In a typical classroom, learning depends heavily on students’ 
abilities to hear and understand information presented by the 
teacher in the form of spoken language. This is particularly true 
in early elementary grades where almost all classroom instruction 
involves auditory-verbal exchange between the teacher and the 

is particularly important as children work to develop pre-literacy 
and early literacy skills that rely on accurate perception and 
manipulation of individual speech sounds (e.g., phonological 
awareness and spelling). To develop these skills, children must 

focus attention on the target speech signal (i.e., the teacher’s voice) 
while ignoring irrelevant competing sounds often present in the 
classroom environment.  

Classroom Acoustics
Unfortunately, many classrooms are characterized by poor 

acoustical conditions which can interfere with young students’ 
abilities to attend to and accurately perceive what the teacher is 

Rosenberg et al., 1999). In early elementary grades, background 
noise and competing speech are common problems due to the 
active nature of the learning environment. Background noise 

impedes accurate speech perception by masking portions of the 
target auditory signal due to spectral overlap between the masking 

Smaldino, 2000). In addition, speech from one or more competing 
(or masking) talkers may decrease speech perception due to 
informational masking, which is a type of interference that can 
affect a listener’s ability to (1) segregate simultaneous speech 
signals, (2) selectively focus attention only on the words spoken 
by the target talker, and (3) accurately process the components of 

2008).   
Previous studies have shown that the presence of competing 

noise or competing speech decreases speech recognition for 

understanding in classrooms, the American Speech-Language-
Hearing Association (ASHA, 2005) and the American National 
Standards Institute (ANSI, 2002) have proposed criteria for 
classroom acoustical conditions. Both organizations recommend 
that unoccupied classroom noise levels not exceed 35 dBA and 

dB. However, many studies have found that typical classrooms 



37

Selective Auditory Attention
The presence of classroom noise and competing speech is 

of particular concern in early elementary grades because young 
children do not have mature selective auditory attention skills.  
Numerous studies have shown that children with normal hearing 

Evidence from different age groups suggests children’s abilities 
to accurately perceive consonant sounds and target sentences in 
background noise do not reach adult-like levels until the teenage 

2008). A similar pattern of results has been reported in competing 
speech conditions, with children’s syntactic comprehension for 
target sentences not reaching adult levels of accuracy until 11 or 12 

As such, even when hearing is normal, young children are at a 
disadvantage compared to older children and adults when faced 
with the challenge of understanding speech in conditions where 
background noise and/or competing speech is present.   

Although children’s selective auditory attention improves 
with age, performance on a particular task can differ depending 
on characteristics of the competing auditory signals.  For example, 
Papso and Blood (1989) compared word recognition performance 
of 4- and 5-year-old children in 20-talker multi-talker babble 

performance in the multi-talker babble condition. Similarly, 
Cherry and Kruger (1983) found that 7- to 9-year-old children 

to monosyllabic words when the competing signal was meaningful 
speech (i.e., a background story read by a single talker) as compared 
to white noise or reversed speech.  Together, these results appear to 

increase as similarities increase between the target speech signal 
and the competing auditory signal(s). Therefore, ignoring speech 

children than ignoring non-speech noise, such as noise from an 
overhead projector.

Given the nature of the learning environment, competing 
speech conditions are relatively common in classrooms for 

characteristics of competing speech signals affect children’s 
selective auditory attention performance. Numerous studies have 
documented that adult listeners’ performance is affected by non-
linguistic characteristics, such as the intensity (e.g., Cooke, Garcia 

2005), gender (e.g., Brungart, 2001), and spatial location (e.g., 

In contrast, a very small number of studies have investigated 
effects of linguistic characteristics of competing speech on 
children’s selective auditory attention performance. For example, 
Cherry and Kruger (1983) found that 7- to 9-year-old children 

forward speech as compared to reversed speech. Alone, these 
results appear to indicate that meaningful competing speech is a 
more effective masker than competing speech that lacks meaning. 

differences in word recognition performance of 9- to 10-year-
old children when the competing signal consisted of grammatical 
speech (i.e., meaningful speech that followed syntactic rules), 
semantically anomalous strings (i.e., non-meaningful speech that 
followed syntactic rules), or ungrammatical strings (i.e., non-
meaningful speech that violated syntactic rules). 

There are a number of possible explanations for the 
inconsistencies between results reported by these two studies. 
First, the studies included children from different age groups.  
Therefore, the effect of linguistic content of competing speech 
may have been impacted by the children’s development. Second, 
the SNR differed between the two studies, with a 0 dB SNR used 
by Cherry and Kruger (1983) and a +8 dB SNR used by Chermak 
and Zielonko (1977). As such, the different patterns of results 
may indicate that effects of linguistic characteristics of competing 
speech vary as a function of the SNR. In addition, results of 
the two studies may have been affected by differences between 
the signals used to represent “non-meaningful” speech.  Cherry 

and Zielonko (1977) used semantically anomalous strings (i.e., 
followed syntactic rules) and ungrammatical strings (i.e., did not 
follow syntactic rules) of words. Although these signals each lack 
meaning at the sentence level, other characteristics of the signals 

changes the temporal envelope such that the rapid onsets and slow 
offsets typical of plosive consonants in forward speech become 

2005). In contrast, the competing speech used by Chermak and 
Zielonko (1977) was not completely devoid of meaning. Although 
the words in this study did not combine to express meaning at 
the sentence level, the individual words still carried their own 
meaning. 

To avoid the disadvantages of reversed speech and 
semantically anomalous sentences, a small number of studies 
have used competing speech spoken in two or more languages to 
assess selective auditory attention in adult listeners (e.g., Freyman, 



38

Journal of Educational Audiology vol. 17, 2011

provides a masking signal that has the same basic time envelope 
as speech in the native language (i.e., with rapid onsets and slow 
offsets) but is lacking in semantic content, both at the sentence 
and word level. Therefore, use of speech in an unfamiliar language 
may provide a better control condition than nonsense sentences or 
reversed speech when testing effects of the meaning of competing 
speech. Despite these advantages, there is currently a lack of 
studies using competing speech in different languages to evaluate 
selective auditory attention in children. Therefore, the current 

grade children’s selective attention in conditions where competing 
speech was spoken in English or French.   

Given poor acoustic conditions in typical classrooms and 
immature selective auditory attention abilities in children, it 
is important to implement strategies to improve the classroom 

help overcome negative effects of poor classroom acoustics, thus 
potentially improving students’ learning in areas that rely heavily 
on accurate speech perception (e.g., phonological awareness, 
spelling). Such systems typically consist of a microphone and 

primary goal is to improve the SNR by positioning the microphone 

Curtis, 1999). At this location, the intensity of the target speech 
signal is greater than the surrounding noise. This optimal SNR is 
then delivered through speakers “so that students in the back of 
the classroom can hear the teacher’s voice as clearly and precisely 

1995, p. 167).
Previous studies have investigated effects of classroom 

including those with hearing loss, normal hearing, learning 
disabilities, and English as a second language. Teachers’ responses 

Rosenberg et al., 1999), increased classroom control (Palmer, 
1998), and reduced teacher fatigue/vocal problems (Eriks-

caution due to the potential for examiner bias in judging/rating 
students’ performance. However, studies using objective measures 
(e.g., video recording, in-classroom observation, analysis of test 

have shown immediate improvements in speech intelligibility 

of managerial time necessary at the beginning of class (Ryan, 
2009).  

-

-
opment over time. By comparing pre- and post-testing adminis-

-
rai, 2000), language arts, and composite achievement test scores 

-

-

-
centage of students in each group who were reading at grade level 
by the end of the school year.  

to improve children’s abilities to perceive the teacher’s voice in 

such exposure enhance children’s abilities to focus attention on 
the target signal and ignore competing signals, even in conditions 

children’s selective auditory attention when the system is in use 
but neither enhance nor hinder overall development of such skills 

  
Only one published study could be located which attempted 

attention skills. Mendel, Roberts, and Walton (2003) assessed 
normal hearing children in classrooms with (i.e., experimental) 
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their ability to perceive speech in prerecorded classroom-type 

performance of the experimental and control group when tested 

children’s development of speech understanding in classroom-

neither hindered nor enhanced actual development of selective 
auditory attention, but use of the system did lead to immediate 
improvements in the children’s abilities to understand speech in 

important preliminary evidence, additional research is needed to 
determine if such results can be replicated under other conditions, 
including other groups of listeners and other types of competing 
auditory signals. 

Study One

attention skills over time. As such, Study One compared selective 

basis (i.e., experimental or SF group) and those in classrooms 

The primary goals of the study involved using objective measures 

Development of selective auditory attention skills in 

Effects of meaning of competing speech on selective 
auditory attention performance, and

auditory attentions skills.

Method
Schools, classrooms, and subjects. Three elementary schools 

in Lubbock, Texas, participated in the study during the second 

an indicator of the student population’s low socioeconomic status 

classrooms took part in the study, including four classrooms at 
School A, two classrooms at School B, and two classrooms at 
School C. As compensation for their assistance, each participating 

research procedures were approved by an institutional review 
board.     

to strictly follow the curriculum of the Voyager Universal 
Literacy System (2003). The structured nature of the Voyager 
program reduced possible effects of variability between the 
literacy instruction provided in the eight classrooms. Each school 
administered Voyager benchmark testing on three dates during the 
school year to assess the students’ reading skills. Scores from the 

reading skills were similar among the eight classrooms.  
Half of the participating classrooms at each school were 

randomly chosen to be in the experimental (SF) group, and the 
remaining four classrooms served as controls (No SF).  In the four 

speakers, a receiver, and a transmitter/boom microphone worn by 
the teacher.  Teachers were instructed to use the system every day 
during any group instruction time. The volume and tone controls 
on each receiver were set to the highest levels that could be 
attained without creating feedback or other interference. During 

monitored to ensure that the controls had not been adjusted from 
their original positions.  

students in the experimental (SF) group and 50 in the control (No 
SF) group. As per teacher report, all participants spoke English as 

When analyzing the results, scores were excluded for any subjects 
who were not present at both the pre- and post-testing.  Results 
from 70 students were included in the analyses.

Classroom acoustical measurements. The eight participating 

along one wall, metal lockers along another wall, a classroom 
sink, and two bathrooms shared with the adjoining classroom. 

differed somewhat among the classrooms. The six classrooms 

occupied ambient noise (dBA), teacher’s vocal intensity (dBA), 

Sound level readings were taken from six locations in each 
classroom, including the four corners, center, and center of the 
back row (i.e., relative to the typical position where the teacher 
stood/sat for classroom instruction time). Occupied ambient noise 
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was measured in each classroom while students were engaged in 

measures of each teacher’s vocal intensity were performed as 

measurements were taken with the volume control and tone 

used daily in each classroom.  

Test measures. Selective auditory attention testing was 
performed at the beginning and end of the four month study. All 

students’ skills development, rather than immediate effects of 

to ensure that students could listen for the target word, mark the 

condition pre- and post-test, subjects listened to one half-list (25 
words) from the Auditec compact disc (CD) recording of the 
Northwestern University Children’s Perception of Speech (NU-

 The NU-CHIPS is a closed-set, 
picture-pointing word recognition test that consists of monosyllabic 
words appropriate for receptive language ages of at least 2.6 years. 
Use of NU-CHIPS half-lists was considered acceptable based on 
Elliott and Katz’ (1980) report that “performance on one half-list 

half-list” (p. 4).  
For the competing conditions, subjects listened to word lists 

from the Auditec CD recording of the Word Intelligibility by 

simultaneously attempting to ignore competing speech from a 

consisting of four lists of 25 different monosyllabic words found 
to be appropriate for 5- to 6-year-old children with hearing loss. 

WIPI word lists were presented with an English and a French 
background story to assess effects of the meaning of competing 
speech on selective auditory attention. The Rainbow Passage 
(Fairbanks, 1960 as cited in University of Tampere, n.d.), a story 
containing all normal sounds of the English language, was selected 
as the meaningful competing speech signal. The non-meaningful 
competing speech signal was Cendrillon (Perrault, n.d.), a French 
version of the tale of Cinderella. The French story was considered 
to be non-meaningful due to the low probability that participating 
students would have been exposed to the French language. Based 
on estimates provided by the 2005-2009 American Community 

Survey, Spanish is spoken by approximately 19% of the population 

French (U.S. Census Bureau, 2005-2009).  
On the Auditec CD recording of the NU-CHIPS and WIPI 

word lists, stimulus words were presented by the same male talker. 
Using Cool Edit Pro Version 2 (2002), the words on each list 
were normalized for peak intensity (50% of the full scale), and 
interstimulus pauses were increased to 10 seconds. Both competing 
stories were read by the same male talker, a native English speaker 
with language training in French. The stories were recorded with a 

Davis System II.  Each story recording was normalized to be of 

The RMS power of the English story (M = 28.32 dB, SD = 3.03 
dB) and the French story (M = 28.72 dB, SD = 8.26 dB) were 

A different WIPI word list was used for the pre- and post-test 
administration of each competing story condition. For the English 
pre-test, four classrooms were randomly selected to receive List 
2, and four classrooms were randomly chosen to receive List 3. 
For the French pre-test, four classrooms were randomly chosen to 
receive List 1, and the remaining four classrooms were assigned 
List 4. On the post-test, each classroom received the unused list 
from the WIPI list/story pairs. The order of testing for the English 
and French competing conditions was pseudo-randomized to 
prevent order effects. For the pre-tests, four classrooms were 

the remaining four classrooms were tested in the French condition 

opposite of the pre-test order.    

attention testing were performed in each classroom with the 
students in their usual seats. The target word lists and competing 
stories were presented from two portable CD players positioned at 
the front of the classroom on a plastic stand with two shelves (i.e., 
one player above the other). The intensity of the word lists and 
competing stories was measured at 1 meter from the CD players 
using a sound level meter positioned at the approximate height 

words were presented at an intensity of 75 dBA in order to be 
clearly audible to the students. For the pre- and post-test competing 
conditions, the WIPI word lists were presented at approximately 73 
dBA, and each competing story was presented at approximately 76 
dBA.  A -3 dB SNR was selected based on results of pilot testing, 

Prior to each test, subjects were given a privacy tri-fold, 
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the appropriate picture booklet, and a writing instrument. The 
examiner read the test instructions aloud, and during each test, she 
held the picture booklet at the front of the room to assist students in 
staying on the target page.  Students were instructed to listen to the 
man on the CD, mark the picture that matched the word he said, 

conditions, students were instructed to ignore the man reading the 
story and listen to the man saying, “Show me,” followed by a word 
matching one of the pictures on the test page. A 3- to 5-second 
sample of the competing story was presented prior to each test to 
ensure that the students understood which signal to ignore. During 
all testing, proctors were positioned throughout the classroom to 

on the correct page or item number.  Tests were scored in terms of 
the percentage of pictures marked correctly.  

Results
Classroom acoustics. The mean unoccupied ambient noise 

level was 37.92 dBA for the SF classrooms and 39.79 dBA for 

SF classrooms was 9.45 dBA. In the SF classrooms, the mean 

Comparison of the acoustical results for each classroom revealed 
that the mean SNRs in two No SF classrooms ranged from 5 to 5.6 
dBA, but the mean SNR in the remaining two No SF classrooms 
ranged from 12.7 to 14.5 dBA. Therefore, two of the No SF 

classrooms ranged from 12.7 to 13.5 dBA.  

Benchmark testing. Voyager benchmark scores were 
analyzed to determine if the SF and No SF group were similar 
in their reading skills prior to implementation of the research 
protocol. A one-way analysis of variance (ANOVA) revealed no 

classrooms on all subtests. These results show that the SF and No 

prior to initiation of the study.   
  

Selective auditory attention. Results for seven classrooms 
were analyzed, including four SF classrooms and three No SF 
classrooms. Pre- and post-test scores for one No SF classroom 
(Classroom F) were excluded from the analyses. Classroom F 

However, technical errors precluded an accurate representation of 
the SNR for that classroom. To minimize threats to internal valid-
ity, the pre- and post-test selective auditory attention scores for 
Classroom F were excluded from the data analyses. This resulted 
in 30 students in the No SF group and 40 students in the SF group. 

Quiet. Prior to the competing conditions, NU-CHIPS 

perform a picture-pointing word recognition task. On the pre-
test, the mean percent correct scores were 94.00% (SD = 5.12) 
for students in SF classrooms and 89.47% (SD = 10.48) for the 
students in No SF classrooms. Similar scores were seen on the 
post-test administration of the NU-CHIPS words. The post-test 
mean percent correct scores were 93.70% (SD = 10.36) for the SF 
group and 93.73% (SD = 17.35) for the No SF group. Both groups 

which indicates that the students understood and could perform the 
task (i.e., listen to the word, mark the corresponding picture, and 
turn the page). A repeated measures ANOVA was conducted with 
test as the within-subject factor (pre- or post-test) and group (SF or 
No SF) as the between-subject factor. The main effect of test, F(1, 
68) = 1.33, p = 0.25, the main effect of group, F(1, 68) = 1.16, p = 
0.29, and the interaction effect of test x group, F(1, 68) = 1.76, p 

were similar in their abilities to perform a picture-pointing word 

 English competing speech.  Figure 1 shows the mean 
percent correct scores of the SF and No SF group on the pre- and 
post-test of the English competing speech condition. Both groups 
performed similarly on the pre-test and post-test. For the pre-
test, the mean percent correct score was 44.60% (SD = 18.93) for 
students in SF classrooms and 48.53% (SD = 15.68) for students in 
No SF classrooms. The post-test mean percent correct score was 
57.60% (SD = 12.93) for the SF group and 57.20% (SD = 15.62) 
for the No SF group. A repeated measures ANOVA was conducted 
with test (pre-test or post-test) as the within-subject factor and 
group (SF or No SF) as the between-subject factor. The main 
effect of test, F(1, 68) = 18.82, p
that the mean percent correct scores of the SF and No SF group 

F(1, 
68) = 0.36, p = 0.55, and the interaction effect of test x group, F(1, 
68) = 0.75, p

the SF group and No SF group when the competing message was 
meaningful.   
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French competing speech. Figure 2 displays the mean 
percent correct scores of the SF classrooms and No SF classrooms 
on the pre- and post-test of the French competing speech condition. 
Students in the No SF group performed better than students in the 
SF group on the pre-test and post-test. The mean pre-test score 
of the SF group was 38.40% (SD = 13.24), and the mean pre-test 
score of the No SF group was 53.33% (SD = 13.18). Scores for 
both groups improved noticeably from the pre-test to the post-test. 
However, the mean post-test score of the No SF group was still 
greater than the mean post-test score of the SF group. On the post-
test of the French competing speech condition, the mean score for 
the SF classrooms was 67.10% (SD = 11.90) while students in the 
No SF classrooms had an average score of 73.33% (SD = 12.62). 
A repeated measures ANOVA was performed with test (pre-test 
or post-test) as the within-subject factor and group (SF or No SF) 
as the between-subject factor. The main effect of test, F(1, 68) 
= 121.02, p

effect of group, F(1, 68) = 24.65, p
Post hoc analysis revealed that the mean scores of the No SF group 

on both the pre-test and the post-test.  The interaction effect of 
test x group, F(1, 68) = 3.86, p = 0.053, approached the level 

over time, students in SF classrooms showed greater improvement 
from the pre-test to the post-test (Mean change = 28.70 percentage 
points) as compared to students in No SF classrooms (Mean 
change = 20.00 percentage points) when competing speech was 
not meaningful.  

English vs. French. Results for the SF group and No SF 
group were analyzed separately to compare the change in scores 
from the pre-test to the post-test of the English versus the French 
competing speech condition (see Figure 3). The SF group’s mean 

pre- to post-test change in scores was 13.00 percentage points  
(SD = 21.72) for the English condition and 28.70 percentage 
points (SD = 18.16) for the French condition. A one-way ANOVA 
revealed that the difference between the mean pre- to post-test 
change scores for the English and French competing condition was 

F(1, 78) = 12.30, p = 0.001. Therefore, over the course 

greater improvement in their ability to ignore competing speech 
spoken in French as compared to their ability to ignore competing 
speech spoken in English. The No SF group’s mean pre- to post-
test change in scores was 8.67 percentage points (SD = 19.20) for 
the English condition and 20.00 percentage points (SD = 18.55) 
for the French condition. A one-way ANOVA revealed that the 
difference between the mean pre- to post-test change scores for 

F(1, 58) = 5.41, p = 0.02. Therefore, over the course of the study, 

improvement in their abilities to ignore competing speech spoken 
in French as compared to their abilities to ignore competing speech 
spoken in English.

Figure 1. Mean percent correct scores for the soundfield amplification system (SF) and the no  
soundfield amplification system (No SF) classrooms on the pre- and post-test of the English  
competing story condition (Study One). 
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Figure 2. Mean percent correct scores for the soundfield amplification system (SF) and the  
no soundfield amplification system (No SF) classrooms on the pre- and post-test of the French  
competing story condition (Study One). 

0
10
20
30
40
50
60
70
80
90

100

Pre-test Post-test

%
 C

or
re

ct

Test

Competing Condition - French Story

SF
No SF

Figure 3. Mean pre- to post-test change scores (in percentage points) for the soundfield  
amplification system (SF) and the no soundfield amplification system (No SF) classrooms  
for the English and French competing story conditions (Study One). 
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Study Two

Study Two was a pilot study in which results from Study One 
were reanalyzed to investigate possible effects of children’s ethnic 
background on selective auditory attention and effects of daily 

skills. Normal developing children learn to use the language(s) and 
dialect(s) modeled by their parents/ caregivers. As a result, children 
from different ethnic backgrounds may differ in their exposure to 
and use of different dialects and languages. For example, some 
African American children use a dialect termed African American 

instruction in the United States is typically based on the Standard 
American English (SAE) dialect (Craig, Thompson, Washington, 

language may differ from the SAE dialect they are expected to use 
and understand at school. This mismatch could impact children’s 
perception of speech in the classroom, thus potentially affecting 

effects of speaker-listener dialect differences on children’s speech 

investigated effects of dialect on adult listeners’ speech perception 
in noise. Clopper and Bradlow (2008) compared adult listeners’ 
abilities to understand target sentences spoken by talkers from 
four dialect regions of the United States (e.g., Mid-Atlantic, North, 
South, and General American). Target sentences were presented 

percent words correct scores for all four dialect conditions when 
a -6 dB SNR was used. However, at the more favorable -2 dB 

Southern dialect conditions. These results suggest that the dialect 

abilities to understand speech in the presence of background 
noise. However, additional research is needed to further assess the 
relationship between dialect and speech perception for children 
and adults using target speech in other dialects (e.g., African 

American English), and using different types of masking signals 
(e.g., noise, competing speech). 

effects of dialectal differences, numerous studies have documented 
effects of listeners’ language background on speech perception in 
competing conditions. The majority of evidence in this area comes 
from studies of monolingual and bilingual adult listeners (e.g., 

investigated abilities of bilingual children to perceive their second 
language in the presence of competing noise or competing speech 

monolingual and bilingual children tend to perform similarly 

presence of competing speech, bilingual children need a better SNR 
than monolingual children in order to achieve 50% intelligibility 

on speech recognition tasks at SNRs ranging from -6 dB to +10 

difference between groups increasing as the SNR declines (i.e., 

studies have shown that typical classrooms often have SNRs less 
than +10 dB (Flexer, 2005). As such, bilingual children are likely 

children in typical classroom conditions, which could impact 
learning when classroom instruction is in the children’s second 
language.

To date, limited data exist regarding potential effects of 

and/or dialects. However, available evidence does suggest that 

abilities to listen in the classroom.  Crandell (1996) assessed 
speech perception performance for 8- to 10-year-old ESL children 

children listened to monosyllabic words presented in multi-talker 

+16 dB, +10 dB, and +8 dB. Speech perception performance of the 

children understand speech in noisy classroom conditions.   
Together, existing evidence demonstrates that children’s 

speech perception in competing conditions can be affected by 
their language background, but additional research is needed 
to investigate factors such as ethnicity and dialect. The target 

hearing loss. Students’ ethnic background was not considered when 
recruiting schools, classrooms, or students. However, as a matter of 
coincidence, the eight participating classrooms came from schools 
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with distinct ethnic backgrounds. Four classrooms (two SF and 
two No SF) were from a school with a primarily African American 
student population (School A), and the remaining 4 classrooms 
were located in two schools (one SF and one No SF classroom at 
each school) with primarily Hispanic student populations (School 
B and C).  For ease of understanding, School A will be referred 
to as “School PAA” (predominantly African American), and 
Schools B and C will collectively be referred to as “School PH” 
(predominantly Hispanic).      

Because of their predominantly Hispanic background, it 
was presumed that students in School PH classrooms were more 
likely to have been exposed to a second language (i.e., most likely 
Spanish). On the other hand, it was presumed that students in 
classrooms with a predominantly African American background 

language, but may have used a dialect other than SAE (e.g., AAE). 
In light of these differences, Study Two was conducted as a pilot 

Compare selective auditory attention skills of normal 

background to those from a primarily African 
American background,
Investigate how effects of the meaning of 
competing speech may differentially affect 
selective auditory attention performance of 
children from different ethnic backgrounds, 
and 
Assess effects of daily exposure to 

of selective auditory attentions skills 
for children from a primarily Hispanic 
background versus those from a primarily 
African American background.

Method
Study Two involved reanalyzing data collected 

during Study One. As described in Study One, all 
participating subjects spoke English as their primary 
language as per teacher report. In planning the 

information regarding each student’s ethnicity, dialect, 
and/or exposure to a second language. However, 
information provided by the school district revealed 
that the overall ethnic composition of each participating 

School A - 25% Hispanic, 71% African 
American, 4% Anglo/Other 

School B - 96% Hispanic, 1% African American, 
3% Anglo/Other
School C - 81% Hispanic, 10% African American, 
9% Anglo/Other

As previously mentioned, the three schools were relabeled for 

A group was labeled “School PAA” (predominantly African 
American), and Schools B and C were grouped together under the 
name “School PH” (predominantly Hispanic). As shown in Tables 
1 and 2, the ethnic composition of each participating classroom 
was similar to that of each school, with students in the School 
PAA classrooms being primarily African American (Mean = 73% 
of the students) and students in the School PH classrooms being 
primarily Hispanic (Mean = 82%).  

Results
The School PAA and School PH groups differed in their ethnic 

background and potentially in their exposure to a second language. 
However, due to the nature of dividing the participants into groups, 

were fairly small (range of 11 to 25 subjects per group). As such, 

Table 1. School PAA (predominantly African American) - Ethnic composition of each  
classroom (percentage of students per ethnic group). 

Classroom  African American  Hispanic  White 

C (SF)               75%           18.75%  6.25% 

D (SF)                    68.75%        25%   6.25% 

E (No SF)              75%        25%                   0% 

F (No SF)              75%    18.75%  6.25% 

_______________________________________________________________________

Table 2. Schools PH (predominantly Hispanic) – Ethnic composition of each classroom  
(percentage of students per ethnic group). 

Classroom  African American  Hispanic  White 

A (No SF)            7.69%           84.62%   7.69% 

B (SF)                   0%       100%         0% 

G (No SF)           14.29%    76.19%    9.52% 

H (SF)                     10.53%    73.68%             15.79% 
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results for each school were analyzed separately to determine if 
the two groups were also distinct in their development of selective 

School PAA. School PAA included 15 students in the SF 
group and 11 students in the No SF group. In Study One, NU-

attention testing to ensure that students could perform a picture-
pointing word recognition task. On the pre-test, mean percent 
correct scores were 93.33% (SD = 5.16) for students in School PAA 
SF classrooms and 83.20% (SD = 12.62) for students in School 
PAA No SF classrooms. A one-way ANOVA was conducted to 
compare the mean score for the SF and No SF group on the pre-
test of the NU-CHIPS. Results indicated that the mean score for 

score for the No SF group, F(1, 23) = 7.84, p = 0.01. However, 

words included on the NU-CHIPS pre-test. Furthermore, the mean 
scores for the SF group (93.33%) and No SF group (83.20%) both 
represent “good” word recognition abilities according to clinical 
standards. As such, these results suggest that students in the School 
PAA SF and No SF group were able to understand and perform the 
task (i.e., listen to the word, mark the corresponding picture, turn 
the page, etc.).  

Figure 4 displays the mean percent correct scores of School 
PAA students on the English competing story condition. At the 
pre-test, students in SF classrooms (M = 61.60%, SD = 14.00) 
performed better than students in No SF classrooms (M = 52.37%, 
SD = 19.74). However, the post-test mean percent correct scores 
of the SF group (M = 55.73%, SD = 12.96) and No SF group 
(M = 55.27%, SD
measures ANOVA was performed using test (pre-test or post-
test) as the within-subject factor and group (SF or No SF) as the 
between-subject factor. The main effect of test, F(1, 24) = 0.29, p 
= 0.60, the main effect of group, F(1, 24) = 0.72, p = 0.40, and the 
interaction effect of test x group, F(1, 24) = 1.85, p = 0.19, were 

performance when the competing story was meaningful.
Figure 5 shows the mean percent correct scores of the School 

PAA SF and School PAA No SF students on the pre-test and post-
test of the French competing story condition. The mean score of 
the No SF group was noticeably higher than the mean score of the 
SF group on both the pre-test and the post-test. On the pre-test, 
the mean score was 53.45% (SD = 14.12) for the No SF group and 

39.73% (SD = 15.38) for the SF group. Scores for both groups 
improved from the pre-test to the post-test, but the No SF group 
still scored higher than the SF group on the post-test. On the post-
test of the French story condition, mean scores were 78.91%  
(SD = 12.91) for No SF students and 63.47% (SD = 11.89) for SF 
students. A repeated measures ANOVA was conducted using the 
School PAA students’ scores on the French story condition with 
test (pre-test or post-test) as the within-subject factor and group 
(SF or No SF) as the between-subject factor. The main effect of 
test, F(1, 24) = 35.79, p

time. The main effect of group, F(1, 24) = 17.03, p = 0.00, was also 

difference between performance of the SF and the No SF group on 
both the pre-test and the post-test. The interaction effect of test x 
group, F(1, 24) = 0.04, p

on the selective auditory attention performance of School PAA 

Figure 4. Mean percent correct scores for School PAA (predominantly African American) in  
soundfield amplification system (SF) and no soundfield amplification system (No SF)  
classrooms on the pre- and post-test of the English competing story condition (Study Two). 
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Figure 5. Mean percent correct scores for School PAA (predominantly African American) in  
soundfield amplification system (SF) and no soundfield amplification system (No SF)  
classrooms on the pre- and post-test of the French competing story condition (Study Two). 
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students when the competing message was not meaningful.

School PH. School PH included 25 students in the SF group 
and 19 students in the No SF group. Mean pre-test scores on the 
NU-CHIPS were compared for the School PH SF and No SF 
classrooms. On the pre-test, mean percent correct scores were 
94.40% (SD = 5.16) for students in SF classrooms and 92.60%  
(SD = 7.82) for students in No SF classrooms. These scores suggest 
that both groups understood and could perform the task (i.e., listen 
to the word, mark the corresponding picture, turn the page, etc.). 

the mean score for the SF and the No SF group, F(1, 43) = 0.86,  
p = 0.36.  Therefore, the School PH SF and No SF groups were 
similar in their abilities to perform a picture-pointing word 

Figure 6 displays the mean percent correct scores for students 
in the School PH SF and No SF classrooms on the English com-
peting story condition. Pre-test performance of students in No SF 
classrooms (M = 46.10%, SD = 12.74) was better than perfor-
mance of students in SF classrooms (M = 34.40%, SD = 13.37).  
Both groups improved over time, such that performance of the 

mean percent correct score was 58.72% (SD = 13.05) for the SF 
group and 58.32% (SD = 14.69) for the No SF group. A repeated 
measures ANOVA was performed with the within-subject factor 
being test (pre-test or post-test), and the between-subject factor 
being group (SF or No SF). The main effect of test, F(1, 42) = 
43.03, p = 0.00, and the interaction effect of test x group, F(1, 42) 
= 4.73, p -
tory attention performance for students in the SF and No SF class-

than School PH No SF students when the competing speech was 
meaningful (i.e., spoken in English). The main effect of group,  
F(1, 42) = 3.55, p   

Mean percent correct scores for School PH students on the 
French competing story condition are shown in Figure 7. On the 
pre-test, the No SF group (M = 53.26%, SD = 13.0) performed 
better than the SF group (M = 37.60%, SD = 12.06). Performance 
of SF students and No SF students improved from the pre-test to 
the post-test. However, SF students showed greater improvement 
to the extent that they were able to “catch up” with the No SF 
students on the post-test. The post-test mean score of the SF 
group was 69.28% (SD = 11.59) as compared to a mean score of 
70.11% (SD = 11.58) for the No SF group. A repeated measures 
ANOVA was performed. The within-subject factor was test (pre-
test or post-test), and the between-subject factor was group (SF or 
No SF). The main effect of test, F(1, 42) = 93.31, p = 0.00, was 

test. The main effect of group, F(1, 42) = 9.56, p = 0.00, was 

between scores of the SF group and the No SF group. Post hoc 

was only present on the pre-test of the French story condition. 
The interaction effect of test x group, F(1, 42) = 8.73, p = 0.01, 

competing speech that was not meaningful.    

Figure 6. Mean percent correct scores for School PH (predominantly Hispanic) in  
soundfield amplification system (SF) and no soundfield amplification system (No SF)  
classrooms on the pre- and post-test of the English competing story condition (Study Two). 
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Figure 7. Mean percent correct scores for School PH (predominantly Hispanic) in  
soundfield amplification system (SF) and no soundfield amplification system (No SF)  
classrooms on the pre- and post-test of the French competing story condition (Study Two). 
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General Discussion

Study One
Two purposes of Study One included investigating (1) 

children’s development of selective auditory attention, and (2) 
effects of the meaning of competing speech on the ability to 
selectively attend. To assess development, selective auditory 
attention testing was administered at the beginning and end of 

of the meaning of competing speech, word recognition testing 
was performed with competing speech spoken in English (i.e., 
the native language) and French (i.e., an unfamiliar language).  

selectively attend to the target speech signal in the presence of 
competing speech spoken in English and French. This pattern 

greater improvement in the French competing speech condition. 

group’s (i.e., SF or No SF) scores in the English and French 
competing conditions, but at the post-test, students’ scores were 

for both the SF and the No SF group, suggesting that the ability 
to ignore non-meaningful competing speech may develop more 
rapidly than the ability to ignore meaningful competing speech. 

children’s selective auditory attention performance is affected 
differently depending on the content of the competing signal 

studies have only investigated children’s abilities to ignore English 
speech, white noise, and backwards speech. With the exception 
of the current study, there is a paucity of research examining how 
meaning and other linguistic characteristics, such as language 
rhythm, may affect children’s selective auditory attention. Future 
studies should investigate children’s abilities to ignore different 
types of competing speech signals, such as meaningful speech, 
grammatical but non-meaningful speech, ungrammatical strings 
of words, and speech spoken in different languages. Data from 
children of different ages could then be compared to determine 
whether the ability to ignore each type of competing speech signal 
develops at a different rate.

A third purpose of Study One was to objectively measure 

development of selective auditory attention. Mean word 

recognition scores for English and French competing speech 

SF classrooms). For the English competing speech condition, there 

condition, students in SF classrooms showed greater improvement 
from the pre-test to the post-test than students in No SF classrooms. 

p = 0.053), 

condition, these results may indicate that the ability to ignore non-
meaningful competing speech was developing more rapidly than 
the ability to ignore meaningful competing speech. If maturation 
was driving these aspects of selective auditory attention to develop 

may have simply enhanced this natural trend. As such, a similar 

English competing speech condition if the study had covered a 
longer period of time. Therefore, additional research is needed to 

affect children’s development of different aspects of selective 
auditory attention.  

Although Study One did not show a robust positive effect of 

development of selective auditory attention. Previous studies 
have shown immediate improvements in speech intelligibility 

may have resulted in immediate improvements in the students’ 
speech understanding in classroom noise, but these immediate 
effects may not have been strong enough to affect the students’ 
underlying development of selective auditory attention.

Study Two
Study Two was a pilot study in which results from Study One 

were reanalyzed to compare selective auditory attention skills of 
children from different ethnic backgrounds.  Students at School 

whereas, students at School PH were from a predominately 
Hispanic background. Although all students reportedly spoke 
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English as their primary language, students at School PAA and 
School PH may have differed in their use of and exposure to 
different dialects and/or languages. Given the limited evidence 
available regarding effects of dialect and second language exposure 
on children’s speech perception, two purposes of Study Two were 
to (1) compare development of selective auditory attention skills 

background (School PH) to those from a primarily African 
American background (School PAA), and (2) investigate whether 
effects of the meaning of competing speech might differentially 
affect selective auditory attention performance of children from 
different ethnic backgrounds. Results for School PAA and School 

Data collected for School PAA revealed that the SF and No SF 

attend when competing speech was spoken in French, but not when 
competing speech was spoken in English. In contrast, the School 

their mean scores for the English and French competing speech 
conditions. All participating students from School PAA and School 
PH were known to use English as their primary language. Therefore, 
it was presumed that for both groups, English competing speech 

not be meaningful. However, in both competing speech conditions 
(i.e., English and French), performance of School PH students 
was similar to how School PAA students performed in the French 
competing story condition.  

One possible explanation is that exposure to a second 

Hispanic classrooms (School PH), such that they perceived the 
English and French competing speech differently than students 
from the predominantly African American classrooms (School 
PAA). Although School PH students were known to use English 
as their primary language, they were potentially more likely to 
have been exposed to a second language (i.e., Spanish) in the 
home environment. Previous research has shown that monolingual 
and bilingual adult listeners’ speech perception is affected by 
their familiarity with the language in which competing speech 

recent evidence suggests that monolingual adult listeners are 
sensitive to underlying linguistic properties of the language of 
competing speech, even when competing speech is spoken in 
an unfamiliar language. For example, Reel and Hicks (in press) 

speaking adults’ selective auditory attention performance when 
competing speech was spoken in English or German, two 
languages that share a number of linguistic properties, including 

These results suggest that a listener’s familiarity with linguistic 
properties of the language of competing speech may impact 
selective auditory attention, even if competing speech is spoken in 

language may have impacted how School PH students selectively 
attended to the competing speech spoken in English, their native 
language, and French, an unfamiliar language that shares linguistic 

considering that information was not collected regarding whether 
the participating students had in fact been exposed to a second 
language. Future studies should, therefore, gather information 
regarding each child’s language exposure and investigate how 
exposure to a second language may affect development of different 
aspects of selective auditory attention, even for students who are 

In addition to potential differences in language exposure, 
dialectical differences between School PAA and School PH 

performance. English was a familiar language for all participating 
students. However, students in School PAA may have used AAE 

therefore, the degree of mismatch between the dialect used for the 
English competing speech (i.e., SAE) and the dialect used by each 
group of students (i.e., possibly SIE or AAE) may have affected 
their selective attention. Although a few studies have investigated 
the impact of second language experience on children’s selective 

conducted to determine how dialect differences may impact their 

the degree of mismatch between the dialect of the speaker and the 
dialect of the listener may impact speech perception in competing 

information on the dialect of the target talker and the participating 
listeners in order to investigate how dialect may affect selective 
auditory attention development in children.     

A third purpose of Study Two was to compare effects of daily 

auditory attentions skills for children from a primarily Hispanic 
background versus those from a primarily African American 

auditory attention development in the English or French competing 
speech condition. In contrast, students in SF classrooms at School 

ignore competing speech in English and French, as compared to 



49

students in the School PH No SF classrooms. Therefore, daily 

that may be related to their possible exposure to a second language 
in the home environment. Previous research has shown that 
children who speak English as a second language have greater 

improvements in their ability to perceive speech in background 

However, there is currently a lack of research investigating how 

auditory attention development of children who have been exposed 

Conclusions

Taken as a whole, results of the current study indicate use of 

auditory attention over time. This is important given that previous 

(e.g., Mendel et al., 2003). In Study One, daily exposure to 

 
(p
competing story condition, with the SF group showing greater 
improvement from pre-test to post-test than the No SF group. 

target speech while ignoring competing speech that lacks meaning.  
Study Two was performed to provide pilot results that could 

be used to determine whether the relationship between ethnicity, 

warranted further investigation. Results revealed a different 
pattern of selective auditory attention development for students 
from a predominately African American school as compared 
to students from a predominately Hispanic school, with the two 
schools differing in their response to the semantic content of the 
competing speech message. Furthermore, preliminary results from 

affect development of selective auditory attention skills among 
certain groups of children, such as those exposed to a second 

collected regarding each student’s dialect usage and exposure to a 

second language.  
 Additional research is needed to further investigate 

course of the current study. Attempts should also be made to more 
closely monitor the acoustical conditions in the participating 
classrooms to ensure that the SF classrooms are able to achieve 

classrooms. Finally, studies should collect data regarding each 
student’s ethnicity, dialect, and language background in order 
to assess effects of these factors on development of selective 
auditory attention. Future studies should also consider how 

of such skills among children from different ethnic, dialect, and/or 
language backgrounds. Together, results of such studies could lead 

conditions (e.g., children from different dialect backgrounds), and 
(2) the design of new intervention strategies to improve classroom 
listening (and potentially learning) for children who struggle to 
attend to target speech in the presence of competing sounds.    
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