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ABSTRACT
Four minority-language preschoolers received bilingual
receptive vocabulary training.

Stimuli were experimentally generated

to consist of Spanish (LI) and English (L2) speech sounds and to
correspond to nonsense figures.
compared:

Two bilingual treatments were

LI training followed by L2 training (SE) and L2 training

followed by LI training (ES).
treatments:

Two experimenters administered the

one was a native Spanish speaker from the same community

as the subjects; the other had less experience with Spanish and with
the local minority community.

Results demonstrated that all subjects

learned LI novel vocabulary more quickly than L2.

The two subjects

who received a maintenance of generalization probe two weeks later
also retained more words in Spanish.

Results were not consistent

across subjects for the generalization probe.

The native Spanish-

speaking experimenter was not associated with higher levels of correct
responses.
Learning LI vocabulary first (in the SE treatment) did not con
sistently facilitate L2 vocabulary learning, as reported in a previous
study (Perozzi, 1984).

The present results suggest that a facilitation

effect from LI to L2 learning may depend on a certain "meaning base"
being developed in LI before L2 is introduced.

vii

CHAPTER 1
INTRODUCTION
A basic issue in foreign language learning concerns the role of
the native language (LI) in acquiring a second language (L2).

Several

experiments with adolescents or adults have investigated whether one
learns expressive vocabulary in L2 more rapidly if bilingual training
(LI and L2) is used as compared to monolingual training (L2 only).

The

bilingual method was demonstrated to be superior for the learning of
new words in French (Seibert, 1930), in German (Lofgren, 1966, 1968;
cited in Oskarsson, 1975), and in English (Oskarsson, 1975).

The studies

by Lofgren indicated that the superiority of the bilingual method
demonstrated in the immediate post test was still present after 7
weeks.
A thorough review of published studies revealed only one that
experimentally investigated language facilitation with minority-language
preschoolers.

Perozzi (1984) studied two bilingual methods for facili

tating receptive vocabulary acquisition with six children, aged 4-0 to
5-5.

Subjects included three Spanish-dominant children; one had normal

language development, a second was "language-delayed," and the third,
"language-disordered."

A comprehension pre-test indicated that subjects

did not know the names of the training stimuli (Peabody Landuage Devel
opment Cards) in either language.

Training was conducted in one

session, and consisted of training in LI followed by L2, and training in
1

2

L2 followed by LI.

The three minority-language subjects learned L2

more efficiently when LI words were taught first.

Thus, the learning

of new receptive vocabulary in LI seemed to facilitate the learning of
new receptive vocabulary in L2.

Perozzi interpreted his results as

evidence for the creative construction hypothesis of second language
acquisition discussed by Burt and Dulay (1980), primarily in reference
to L2 syntax and morphology acquisition.

In line with this hypothesis,

second-language learners use their first language to aid rather than to
hamper their learning of a new language.
In the absence of an adequate data base to guide language
facilitation with bilingual children, the American Speech-LanguageHearing Association (ASHA) Advisory Committee on Bilingual Language
Learning Systems (1983), suggested the following regarding the effects
of language and clinician variables, pertinent to the present study:
1)

Choices about what grammer to use as the medium of instruction
for the bilingual child are important (p. 8).

2)

Clinicians must have knowledge of the discourse patterns that are
utilized in the child's culture and those of the school (p. 7).
The present study focused on the above two variables and on

the treatment effect described by Perozzi (1984).
addressed:

Three issues were

does the learning of novel synthetic words vary as a

function of (a) phonology (LI compared to L2), (b) training sequence (LI
followed by L2 compared to L2 followed by LI), or (c) experimenter
(native Spanish speaker compared to non-native Spanish speaker)?

CHAPTER 2
METHODS
Experimental Design
A within-subject design was chosen because of its usefulness in
revealing individual differences, so that the variables influencing
these differences could be identified "and brought to experimental
evaluation" (McReynolds & Kearns, 1983, p. 9).
The experiment involved three parts:

(a) pre-testing, (b)

training, and (c) testing for generalization and maintenance generaliza
tion.

In the pretest, the children were assessed for comprehension of

nonsense words to demonstrate that they had no prior knowledge of the
novel and synthetic stimuli.

The pretesting was conducted on at least

2 days in order to obtain a stable baseline for each experimentertreatment condition.
vocabulary.

Next the children were taught the receptive

On every training day both treatments were administered,

one by each experimenter.

The treatments and experimenters were

counterbalanced (see Table 1).

Each set of stimuli (A-D), one for each

of the four treatment-experimenter conditions, was presented on at
least two different days; thus, training consisted of at least two
phases, for a total of eight sessions.

In the second phase training

sets were presented in opposite sequence.

3

Upon completion of training,

Table 1.

Treatments (SE and ES) and Experimenter (1 and 2) were
counterbalanced as shown in McReynolds and Kearns
(1982), p. 173.

Subjects 1 and 2 received the training sequence as shown (beginning
with Session 1). Subjects 3 and 4 received the sequence in the
opposite order (beginning with Session 8).

Day

Session

Treatment

.Experimenter

Stimulus Set

1

1

SE

1

A

2

ES

2

B

3

ES

2

C

4

SE

1

D

5

ES

1

D

6

SE

2

C

7

SE

2

B

8

ES

1

A

2

3

4

5

each training set was probed in a new setting to assess generalization.
Two weeks later the stimuli were presented again to assess maintenance
of generalization.
Subjects
Four subjects (three males and one female) 5 to 6 years of age
were selected from a Head Start day care center ih Tucson.

Each was

identified by the Head Start staff as being predominantly Spanishspeaking and as having normal language development in Spanish.

Spanish

language dominance was confirmed during a parent interview at which
time Experimenter One (a bilingual-bicultural speech-language clinician)
completed a language usage form recommended by G. Garcia (personal
communication, October, 1984), regarding the ratio of LI to L2 usage in
various social situations.

For all the subjects, caregivers reported

that Spanish was the language most frequently spoken or heard,with the
exception of in the classroom.

Experimenter Two independently observed

the children with their siblings during the parent interview and
reported that Spanish was the predominant, or the only, language spoken
by each subject.

In addition, a formal assessment instrument of

language dominance, the Primary Acquisition of Language (PAL) (1975),
was administered by Experimenter One, who spoke the same dialect as
the children.

The PAL is a criterion-referenced measure used to assess

relative dominance levels in Spanish and in English.

Later, three

bilingual speech-language clinicians independently characterized the
scores obtained by each of the subjects, at level 0 or 1 in English and

6

4 or 5 in Spanish, as representing normally developing Spanish with
very limited abilities in English.
The Denver Developmental Screening Test (DDST) was administered
by Experimenter Two to confirm the teachers' report that each of the
children was within normal limits of general development.

For all of

the subjects, hearing sensitivity was within normal limits bilaterally
determined by pure-tone audiometric screening at 25 dB HL (re:
1969) at 500 and 4000 Hz, and 20 dB HL at 1000 and 2000 Hz.

ANSI

No visual

defects were reported or observed in any of the children.
Experimenters
The two experimenters who presented the stimuli in pretesting
and training phases were bilingual graduate students majoring in
speech-language pathology.

Experimenter One was a native speaker of

Spanish, a near-native English speaker, and a member of the local
Mexican-American community.

She had previous experience working with

minority preschoolers and families in a local childcare agency.

Experi

menter Two, the investigator, learned Spanish as an adult, was not a
member of the local Mexican-American community, and spoke an
Ecuadorian dialect.

She had worked with Spanish-speaking, preschool

children in a low socioeconomic community in South America.
Before the investigation began, the two experimenters practiced
using the same presentation cues, feedback phrases, reinforcement
schedules, and pronunciation.

Both experimenters conducted mock and

pilot sessions that were videotaped.

Both watched the sessions (live

and taped) and identified and discussed procedural differences.

The
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practice sessions were conducted until no procedural differences were
observed by either experimenter.
Stimuli
Experimental stimuli consisted of synthetic words developed by
a multilingual adult (Boies, R., personal communication, November,
1984).

The synthetic words then were reviewed by four bilingual adult

informants.

Two were native Spanish speakers and two were native

English speakers.

Bilingual adults were considered to be discriminating

judges of Spanish and English phonology who would exercise metalinguis
tic awareness to determine the possible or actual stimulus occurrence
in each language.

Each adult listened to tapes and was asked to make

several judgments.

They were asked to indicate whether the pronuncia

tion or sound of a word seemed "very English" or "very Spanish" for
each stimulus.

Words were accepted as experimental stimuli if they

were determined by all four judges to be strongly or possibly Spanishor English-sounding.

Words were not accepted if informants felt

ambivalent and judged that items could not be exclusively assigned to
one language only.

In addition, each judge was asked to indicate if any

stimulus might be a real-world referent in either language; these
stimuli were also eliminated.
Two sets of synthetic words (one in Spanish and one in English)
which contained equal percentages of sound production classes (vowels,
fricatives, plosives, nasals, and laterals) were ultimately formed.

All

stimuli consisted of a trochaic syllabic structure, of CVCV or CVC/

/,

syllabic structure.

Examples of Spanish stimuli include /re-fa/,

8

/ti-fo/, and /si-na/; examples of English stimuli are /d u-p /,
/

-zi/, and /d -bi/.
The two sets of synthetic words were randomly assigned as

Spanish and English names for three-dimensional nonsense figures which
fit into a puzzle frame.

The figures were cartoon-like characters, not

unlike the uni-dimensional drawings used by Berko (1958).

The Appendix

contains drawings of all the figures with phonemic transcriptions of
the novel words.
Procedure
Pretesting
Because the children were predominantly Spanish speaking, their
comprehension of the English instruction ("Show me the
assessed prior to beginning the training.

Each child was asked to dis

criminate the carrier phrases "Show me the

" and "Tell me the

" followed by the name of different body parts.
were spoken by each experimenter.

") was

Four commands

When a child failed to respond

correctly to one of the "show me" commands, the experimenter
translated the words into Spanish and modeled the correct response.
This procedure continued until the child responded correctly and conse
cutively to four instructions.
As the basis for comparison to demonstrate the effectiveness of
the treatments, baseline testing was completed before the initiation of
the training phases.

Because of the novel character of the stimuli,

the effects of repeated testing rather than maturation or experience
were of interest.

During the baseline testing, each experimenter
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presented two sets of stimuli.

Each set consisted of four training

stimuli and one foil which was never elicited as a response.

The

experimenter placed each set in a row in front of the child.

When the

child was judged by the experimenter to be attending visually to the
stimuli, the experimenter said, "Show me the

" (or, "Ensename el/la

") and then named one of the four training figures.

Similar

positive verbal feedback ("You're working well" or "Estas trabajando
bien") was given by both experimenters on the same variable interval
schedules.

These behavioral reinforcement schedules were individual

ized for each subject and were intended to maintain compliance to the
task.
Training
Training, as well as pre-testing and probes, was conducted in
the children's school with the experimenter sitting at a table next to
the child.

Some ambient background noise, similar to the variable noise

level found in the children's daily classroom situation, was present
during all the sessions.
through Saturday.

Sessions occurred on a daily basis, Monday

The training sessions consisted of 40 presentations

of stimuli and ranged from 10 to 20 minutes in duration.
The procedures in both treatments were similar except for the
sequence in which LI and L2 novel words were presented.

At the

beginning of every treatment, when the child was demonstrating what
the experimenter believed to be optimal attending behavior, the experi
menter placed the stimulus set in front of the child.

As she placed

each figure, she named it using the carrier phrase, "This is a

"

(or, "Este es un/una

").

The experimenter then rearranged the

stimuli and requested that the child point to one:
(or, "Ensename el/Ia

").

"Show me the

"

After each request the experimenter

silently watched the child until the child responded or until no more
than 5 seconds had passed.

She then recorded the response as correct-

robust, correct-tentative, incorrect, or couldn't-judge.

A robust

response was defined as a response which occurred within 3 seconds of
the request and was judged by the experimenter to indicate that the
child was certain of his or her choice.
the experimenter said, "No.
").

After each incorrect response

This is the

" (or, "No.

Este es el/la

For each response that was correct, the experimenter gave

verbal feedback (used similarly by both experimenters in both
langauges) which was intended as positive reinforcement.

When the

child gave correct-robust responses for an entire set of stimuli, a
variable interval reinforcement schedule was initiated and one of every
two correct responses was reinforced.

If the experimenter recorded the

next set of responses as all correct-robust, she proceeded to verbally
reinforce one out of every three correct responses.

The reinforcement-

response ratio was reduced to one out of every fourth correct response
if the child obtained a third set of correct-robust responses.

The

experimenter continued reducing the frequency of reinforcement by one
when an additional and consecutive response set was recorded as
correct-robust.

After five response sets (i.e., 20 responses) in one

language were recorded, the experimenter said a behavioral comment
"You're working/sitting/pointing well" (or, "Estas trabajando/

sentando/apuntando bien").

The experimenter then signalled a language

change by saying, "Now in English" or "Ahora, en espanol" and proceeded
to present the stimuli in the other language, using parallel presenta
tion phrases, informational feedback, and verbal reinforcement.

At the

conclusion of every training session, a sticker was given to the child
to serve as a tangible reinforcer.
Generalization-Maintenance Testing
A generalization probe was conducted at the conclusion of
training to assess carry-over of learning to a novel setting not
associated with the previous training situation.

The probe was

conducted by a male bilingual experimenter who was unfamiliar to each
child.

He asked each subject to help him fit the previously trained

figures in a puzzle frame by handing him each "piece" as he named it
(i.e., "Give me the

" or "Dame el/la

").

The experimenter

asked for each stimulus figure in a set and responded by saying "Thankyou" or "The piece fits" (or, "Gracias" or "Si, me alcanza").

The experi

menter again randomly rearranged the stimuli in front of the child and
elicited the figures a second time.

Then the experimenter verbally

cued a language change by saying "Now in English" (or, "Ahora en
espanol").

He randomly rearranged the stimulus figures and probed the

stimuli using the opposite language as before but using the same
procedures.

Responses during the probes were scored as correct,

incorrect or couldn't-judge; no verbal feedback was given.

All four

sets of stimuli were tested in this way and the percentage of correct
responses was tallied.
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Two weeks after the completion of the generalization probe, the
same probes were administered by the experimenter to assess main
tenance of generalization after a period of non-training.
Reliability
Interobserver reliability was computed for each of the
treatment-experimenter conditions during baseline testing, training, and
generalization testing.

Each experimenter was observed by another who

sat unobtrusively and scored the responses by each child as correct,
incorrect, or couldn't-judge.

Point-by-point reliability was computed

with the equation described by McReynolds and Kearns (1983, p. 150) and
was as follows:

90.6 to 96.8% (x = 93.3%) for baseline testing, 85 to

100% (x = 97.2%) for training, and 96.9 to 100% (x = 97.6%) for gener
alization testing.

Also, the observing experimenter noted the variable

interval reinforcement schedule used during training (as determined by
every five responses); reliability of the use of the agreed upon
variable reinforcement schedules was 90 to 100% (x = 95%).
Replication
As shown in Table 1, treatment conditions were replicated three
times during training; two of these included replication by the second
experimenter who trained other stimulus items.

Subject 4 received more

training sessions, and for him each treatment condition was replicated
five times, with three of these conducted by a second experimenter.
Because each experimenter trained two treatments, experimenter effects
were noted for both conditions.

During generalization testing, all four

stimulus sets were tested; thus, the generalization of each treatment
and experimenter condition was assessed twice for each subject.

During

maintenance of generalization testing, treatment and experimenter
conditions were also assessed twice for each of the two subjects who
received the probe.
Noteworthy Effect Criteria
As Parsonson and Baer (1978) explain, experimental effects that
are so weak that they cannot readily be observed or that need to be
teased out with statistics, are probably equally weak in clinical appli
cation; thus, visual rather than statistical inspection of the data was
elected.

Visual inspection of Figures 1-4 will be facilitated for the

reader by referring to Tables 3-5, which consist of arithmetic
summaries of the data.

The tables summarize response levels from all

replications of training and all assessments of generalization and
maintenance of generalization.

Any differences in response levels

(according to language, treatment, or experimenter), however slight,
were considered noteworthy.

CHAPTER 3
RESULTS
All data from the study are presented in Figures 1-4 for
examination of intra- and inter-subject variability.

For each subject,

response levels are plotted according to percent correct as recorded in
training phases (A,B,C), generalization testing (Probe I), and main
tenance of generalization testing (Probe II).

Visual comparison of

response levels in Figure 1 (English) with those in Figure 2 (Spanish)
reveals each subject's performance according to language.

In both

Figures 1 and 2, responses are plotted according to treatment (ES and
SE).

Data obtained by the second experimenter appear in the lower half

of each subject's graph.
Figures 3 and 4 are presented to show variability of each
subject as a function of experimenter.

Data from Treatment SE and

Treatment ES are plotted in the upper and lower half of each graph
respectively.
After baseline data are interpreted, an overview of results for
each subject will be presented and response patterns related to
language, treatment, and experimenter will be identified for each
subject.

Subsequently, each variable will be reviewed across all

subjects as to its strength or frequency of occurrence.

14

Figure 1.

Percent correct responses to English stimuli in Treatment SE and in Treatment ES
during baseline, training (A, B, C); and generalization (I) and maintenance (II)
probes presented by experimenter for each subject. An absence of data on the bar
graph indicates no correct responses were obtained.

Figure 2.

Percent correct responses to Spanish stimuli in Treatment SE and in Treatment ES
during baseline, training (A, B, C); and generalization (I) and maintenance (II)
probes presented by experimenter for each subject. An absence of data on the bar
graph indicates no correct responses were obtained.
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Figure 3.

Percent correct responses to English stimuli presented by Experimenter One and by
Experimenter Two during baseline, training (A, B, C); and generalization (I) and
maintenance (II) probes in each treatment, for each subject. An absence of data on
the bar graph indicates no correct responses were obtained.

Figure 4.

Percent correct responses to Spanish stimuli presented by Experimenter One and by
Experimenter Two during baseline, training (A, B, C); and generalization (I) and
maintenance (II) probes in each treatment, for each subject. An absence of data on
the bar graph indicates no correct responses were obtained.
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Baseline
Baseline testing was completed in 2 days for two subjects and
in 3 days for the other two subjects.

Variability in baseline exceeds

10%, a level which McReynolds and Kearns (1983) regard as "slightly in
excess of a comfort level" (p. 103).

Because lack of attending or the

use of arbitrary response strategies were observed to be increasing for
all subjects, baseline testing was not extended.

As can be seen in

Figures 1 and 2, however, response levels increased when training was
initiated to a degree which placed confidence in treatment effects,
with the exception of Subjects 2 and 3 in English training.
Predominant Response Patterns
f° r Each Subject
The predominant response patterns for each subject are derived
by visual inspection of Figures 1-4 and are summarized in Table 2.
Subject 1
%

Subject 1 responded to Spanish stimuli with a higher percent
correct than to English on all measures:
maintenance of generalization.

training, generalization and

His level of correct English responses

was higher in Treatment ES than in Treatment SE during training and the
generalization probe, and was equal in level to Treatment SE on the
maintenance of generalization probe.

He learned

and generalized

Spanish equally well or better when it was presented in Treatment ES
as compared with Treatment SE.
better from Treatment SE.
a function of experimenter:

He retained Spanish stimuli, however,

His performance did not vary consistently as
in training he learned equally well with

Table 2.

Findings for each subject presented in relation to
predominant response patterns.

Predominant Response
Patterns

Subjects
$1

s2

+

+

Training
Spanish > English
learning
ES a >SE b treatment
for English
SE > ES treatment
for Spanish
Exp 2 C > Exp l d
for bilingual
learning
Generalization
Spanish>English
learning
ES > SE treatment
for English
SE > ES treatment
for Spanish
Exp 2 > Exp 1
for bilingual
learning

_
_

+

+

+

s3

S4

Table 2, Continued

Predominant Response
Patterns

Subjects
S1

s2

S3

Mai ntenance-Generali zati on
Spanish > English
learning
ES > SE treatment
for English
SE > ES treatment
for Spanish
Exp 2 > Exp 1
for bilingual
learning

Training in English occurred before training in Spanish
^Training in Spanish occurred before training in English
°The non-native Spanish-speaking experimenter
^The native Spanish-speaking experimenter
•k

Data not collected

S4

both experimenters; stimuli trained by Experimenter Two were general
ized better; and stimuli trained by Experimenter One were retained
better.
Subject 2
Subject 2 responded to Spanish stimuli better than to English
during both training and generalization testing.

(She was not in town

two weeks post-training to receive the maintenance of generalization
measure).

Treatment ES was more effective than Treatment SE for her

learning of English and equally as effective for generalization.

For

Spanish, Treatment SE was the better one for both training and general
ization.

This subject responded better with Experimenter Two on both

measures.
Subject 3
Subject 3 seemed to learn Spanish stimuli more quickly than
English during training; however, he appeared to generalize more of the
English stimuli.

(Data on his maintenance of generalization were not

obtained due to his illness.)

With regard to variability according to

treatment, he learned English stimuli from Treatment ES more quickly,
but he generalized more English stimuli from the other treatment (SE).
For Spanish learning, he learned and generalized the stimuli from
Treatment SE better than from Treatment ES.

With Experimenter Two, he

performed at higher levels during training and generalized equally well
the stimuli trained by both experimenters.
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Subject 4
Subject 4 learned and retained more words in Spanish than in
English; however, he generalized more English words than Spanish on
Probe I.

He learned as quickly and generalized equally well English

stimuli from both treatments.

He performed better in Spanish with

Treatment SE during training; and generalized Spanish equally well from
both treatments.

For maintenance of generalization in both languages,

Probe II results indicate that Treatment SE was the better one.

Exper

imenter Two was associated with higher responses levels in training and
in maintenance of generalization testing.

Words trained by Experimenter

One were more often correct on the first generalization probe.
Effect of Phonology on Language Learning
Table 3 summarizes the data (from Figures 1-4) from all
subjects to reveal the strength of tne stimulus variable of Spanish
phonology compared to English phonology.

An indication of variable

strength is formed by comparing the number of sets in which higher
response levels were obtained with Spanish stimuli than with English
stimuli in relation to the total number of sets.

In training, Subjects

1 and 2 performed better with Spanish stimuli in 7 out of 8 sets;
Subject 3, in 5 out of 8 sets; and Subject 4, in 7 out of 12 sets.

On

Probe I, generalization was better in Spanish than in English for
Subjects 1 and 2 but poorer for Subjects 3 and 4.

With regard to Probe

II, both Subjects 1 and 4 retained more words in Spanish than in
English.

Table 3.

Strength of the phonology of language variable as indicated by the ratio of the
number of sets in which higher response levels occurred with Spanish than with
English compared with the total number of sets presented in training phases,
generalization testing, and maintenance of generalization testing for each
subject.

Subject

Training

Generalization

SeieJalizatioJ

SI

7/8

4/4

3/4

S2

7/8

2/4

S3

5/8

1/4

S4

7/12

0/2*

•
Set comparisons that yielded no difference were not included in ratio.
Probe was not administered to these subjects.

2/2*

Effects of Treatment
As noted previously, Treatment ES was the superior treatment
for English responses for three subjects during training; Treatment SE
was equal or superior for Spanish training.

The strength of these

treatment effects (Treatment ES superior for English learning and
Treatment SE superior for Spanish learning) are indicated by Table 4 by
the frequency with which they occurred.

The treatment effect for

English learning during training sessions was of particular interest in
this study, for contrast with the effect reported by Perozzi (1984).
The ratio numerators for each subject in Table 4 were derived
from Figures 1-2 by counting the number of times the response level
for the language was higher in the superior treatment.

The denominator

represents the total number of treatment comparisons.

For Subjects

1-3, four comparisons (in both Spanish and English) are made from the
training phases—two from the data obtained by Experimenter One and
two from the data of Experimenter Two.

For Subject 4, six comparisons

are made from the training phases—three for each experimenter.

For

each of the probes in each language, two comparisons are reported, one
comparing the stimuli sets trained by each experimenter.
As shown by the treatment comparisons from the training
phases, English was learned more quickly by Subjects 1-3 in Treatment
ES than in Treatment SE.
treatments.

Subject 4 learned equally well in both

Thus, in contrast to the findings of Perozzi (1984),

learning of English (L2) vocabulary was not facilitated for any subject
by prior training of the same vocabulary in Spanish (LI).

Subjects 2,

Table 4.

Subject

Treatment effects as indicated by the ratio of the number of sets that one
treatment (ES or SE) was superior for English or Spanish learning in
training phases, generalization testing, and maintenance of generalization
testing for each subject.

Training

Generalization

Maintenance of Gen.

ES for
English

SE for
Spanish

ES for
English

SE for
Spanish

ES for
English

SI

3/4

2/4

2/2

0/1*

1/2

S2

3/4

4/4

1/2

2/2

S3

4/4

3/4

0/2

2/2

_/_**

S4

3/6

4/6

***

0/1*

SE for
Spani sh

•
Set comparisons that yielded no difference were not included in ratio.
Probe was not administered to these subjects.
"k

No differences in response levels were noted.

1/1*

2/2
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3, and 4 also learned Spanish stimuli better when they were presented
first in a training session (i.e., in Treatment SE) as compared to the
opposite training sequence (Treatment ES); Subject 1 learned Spanish
equally well in both treatments.
Treatment comparisons from generalization results show that
Subjects 1, 2, and 4 generalized English stimuli when it was taught in
Treatment ES equally as well or better than when taught in Treatment
SE.

Subject 3 was the exception.

For Spanish learning, Subjects 2, 3,

and 4 generalized equally well or better stimuli from Treatment SE
than Treatment ES; Subject 1 was an exception.

In maintenance of

generalization testing, Subject 1 retained equally well the English
stimuli from both treatments and retained more Spanish words from
Treatment SE.

Subject 4 retained both English and Spanish stimuli

better when taught in Treatment SE.
Effect of Experimenter
Each subject's performance was assessed for an experimenter
effect by comparing the levels of percent correct responses obtained by
each experimenter as shown in Figure 3 for English and Figure 4 for
Spanish.

Experimenter Two, who was not native to the local minority

community, appears as the variable for comparison in Table 5 because
she was noted in intra-subject results to be more effective during
training phases with at least one subject.
Table 5 indicates that Experimenter Two seemed equally
effective as Experimenter One in training English and Spanish for
Subject 1, more effective in English and Spanish for Subjects 2 and 3,

Table 5.

Ratios of frequency for the occurrence of higher response levels in association
with Experimenter Two (non-native Spanish-speaker) as compared to Experimenter
One (native Spanish-speaker) in training phases, generalization testing, and
maintenance of generalization testing for each subject, in English and Spanish.

Subject

Training

Generalization

Maintenance of Gen.

Eng

Span

Eng

Span

Eng

Span

SI

2/4

2/4

1/1*

1/1*

1/1*

0/2

S2

4/4

3/4

1/1*

2/2

S3

3/4

3/4

1/2

S4

3/6

6/6

***

_/_**

0/2

1/1*

Comparisons that yielded no difference were not included in ratio.
Probe was not administered to these subjects.
•kick

No differences in response levels were noted.

2/2

equally effective in English for Subject 4, and consistently more
effective in Spanish for Subject 4.
As shown for generalization testing, English stimuli were gen
eralized equally well or better when trained by Experimenter Two than
by Experimenter One by all the subjects.

In Spanish, Subjects 1 and 2

generalized more stimuli trained by Experimenter Two; Subject 3 did not
demonstrate a difference related to experimenter; and Subject 4 gener
alized more of the stimuli trained by Experimenter One who is native to
the child's community.
Regarding maintenance of generalization, one of the two
subjects who were tested (i.e., Subject 4) retained more English and
Spanish stimuli that were trained by Experimenter One than by Experi
menter One.

The other subject (1) retained better the Spanish stimuli

trained by Experimenter two, but retained an equal percentage of
English stimuli that was presented by Experimenter One.

CHAPTER 4
DISCUSSION
The most robust finding of this study is that Spanish (LI) novel
vocabulary was learned more quickly than English (L2) vocabulary by all
four subjects.

Since it is likely that the nonsense words and their

referents were unfamiliar and meaningless to the subjects prior to
training, it appears that the greater ease of learning LI compared to
L2 would be attributed to each subject's greater ease with his or her
own LI phonology.

Apparently, presenting speech sounds from the

child's native and predominant language eases the learning of new
receptive vocabulary.
In the present study, prior learning in LI did not seem to
facilitate L2 learning which contrasts with the findings of Perozzi
(1984) for three minority-language preschoolers.

In fact, Treatment ES,

in which English was presented first during the session, was more
efficient for learning novel vocabulary in L2 for three out of four of
the subjects.

This difference in treatment effect between the present

study and that of Perozzi is especially interesting

in

view of the fact

that Experimenter One in the present study also conducted the training
for the Perozzi study.

At least three differences between the two

studies could relate to the dissimilar treatment effects that were
identified.
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Both investigators selected children from Tucson, Arizona, Head
Start preschools.

Subjects in both studies were reportedly similar in

their degree of predominance in Spanish.

Perozzi (1984) chose his three

minority-language subjects based on completion of a language usage
matrix "if only Spanish was used in the home" (p. 5).

This was similar

to the subject selection criteria used in the present study which
included use of Spanish as the predominant language of the home as
confirmed from a home interview and observation.

Other subject charac

teristics such as age and language development status did, however,
differ between the studies.

It is possible that the minority-language

children in the study by Perozzi whose ages were 4-4, 4-4, and 5-3,
differed in their learning strategies from the subjects in the present
study whose ages were 5-1, 5-3, 5-10, and 5-11.

Perozzi reports that a

younger subject who was diagnosed as language disordered consistently
learned both languages faster than an older subject with reportedly
normal language development.

Thus, neither age nor language develop

ment consistently related to different levels or patterns of perform
ance between his subjects.

Likewise in the present study, an older age

was not clearly associated with higher rates or different patterns of
performance.

Subjects 1 and 4 who were younger than Subjects 2 and 3

performed at similar rates; Subject 1 demonstrated similar treatment
effects as Subjects 2 and 3.

Apparently, differences in subject charac

teristics do not seem to account for the differences in treatment
outcome between the two studies.

A second difference between the two studies which could have
influenced results pertains to training procedures.

The present study

did not include a specified a priori response criterion which had to be
achieved in the initial training language before the same material was
presented in the other language.

Instead, half the trials were

presented in one language and the other half in the other language.
This contrasts with the procedure used by Perozzi (1984) in which
subjects had to respond correctly to each stimulus in a set three con
secutive times before the same stimuli were presented in the other
language.

Possibly, then, a facilitation effect of LI training on L2

learning depends on a minimal level of correct responses in LI before
L2 is presented.

That is, a facilitation effect may occur only after an

initial base of learning is established in the native language.

To

check this hypothesis, a cursory review was conducted of the data of
two subjects (1 and 2) in the present study who attained high enough
response levels in Spanish in some SE treatment sessions to meet the
response criterion that was used by Perozzi for changing the training
language.

The analysis did not support the hypothesis that a minimal

base of LI learning is required to facilitate L2 learning; the two
subjects did not have higher response levels in English in those SE
sessions than they did in comparable ES sessions for English.
A third set of explanations pertains to the nature of the
stimuli that was used in the two studies.

Although subjects in the

study by Perozzi (1984) did not respond correctly to training stimuli in
either language during a pretest, perhaps the children were visually

familiar with the real-world objects depicted by the Peabody cards.
That is, the stimuli possibly represented familiar or meaningful
referents to the children.

The present study was intended to reduce

the possibility that subjects had some prior familiarity with either the
stimulus words or the referents that they depicted.

With the possibil

ity of prior meaning or familiarity reduced, no facilitation effect from
LI to L2 learning was observed.

This finding suggests that novel

stimuli such as animated nonsense figures in the present study may
involve different learning strategies than pictures of real world
referents as used in the study by Perozzi.
Also, the stimuli from the present study were all animated
nonsense figures which may have represented only one semantic category
to the children.

In contrast, the children in the study by Perozzi

(1984) were trained with pictures of tools, animals, food, and occupa
tions.

Possibly, a facilitation effect is more likely in learning tasks

that require certain cognitive processes, such as classification of
stimuli into different meaning categories.
Thus, variables such as meaningfulness, novelty, and cognitive
requirements may influence bilingual learning processes and warrant
further investigation.
The data from the present study yielded no support for the
notion that a clinician with a similar cultural or ethnic background as
the children is a more effective facilitator of receptive bilingual
vocabulary.

As reported in the results section, during training the

experimenter who was less familiar with the culture and language of
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the children was associated with higher response levels for three out
of four subjects, and with equal performance by the fourth.

With two

exceptions, Experimenter Two also appeared to be associated with equal
or better generalization and retention of stimuli generalization
testing.
These findings may have occurred for several reasons.

Experi

menter Two, who conducted the study and trained Experimenter One, may
have been more at ease with the procedures.

No noteworthy differences,

however, in administration of training were obvious to either experi
menter at the end of practice sessions in which both learned and
rehearsed the procedures.
Also, "affective" variables may have differentially influenced
performance with each experimenter.

Perozzi (1984) commented on

"affective variables," evidenced by his subjects, such as "anxiety and
motivation," that possibly related to individual differences in learning
levels.

In this study, Subject 4, in particular, demonstrated varied

"motivation"; thus, his levels and patterns of responding may have
varied more in association with experimenter than with language or
treatment variables.
Clinical Implications
The results of the study by Perozzi (1984) and the present
study support the conclusion of Oskarsson (1975) regarding bilingual
language learning:

"Obviously, the dictum that the native language

should be altogether subordinated to the foreign language does not hold
good in the case of [expressive] vocabulary" (p. 31).

The results may
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generalize to other predominantly Spanish-speaking children from Head
Start schools and perhaps to minority-language preschoolers in general.
Significant clinical variables such as use of the native and predominant
language and the sequence of languages used in bilingual training are
predicted to influence learning.

Also, the presence of individual

variation, perhaps related to motivation or affect, may be expected
Assuming that the results of the Perozzi study (1984) and the
present study can be generalized to other children with similar charac
teristics, the following protocol which warrants investigation is
suggested for teaching new receptive vocabulary in two languages to
minority-1anguage preschoolers:
1.

Initially present the new vocabulary in LI.

ously introduce L2.

Do not simultane

Instead, develop a strong "meaning base" in LI, by

presenting the words in various motivating and naturalistic contexts.
Later, introduce L2 for the same referents that were previously
introduced in LI.

Faster learning of L2 is predicted due to a facilita

tion effect from the previous and meaningful LI training.
2.

Document each professional's level of effectiveness in teaching

each language to each child.

Do not assume that individual children

will necessarily respond best with clinicians who are native to their
language and community.

APPENDIX
EXPERIMENTAL STIMULI"
SET A

S:
E:

la poxa
the sazi

S:
E:

la sijia
the d-jobl

S:
E:

la xede
the n«.li

S:
Ei

la gima
the zxri.

S:
E:

FOIL
la pefa
the m£pi

FOIL
la sitja
the bupi

S:
E:

FOIL
la wabo
the wibai

S:
Ei

FOIL
la blxe
the rebtf-

SET B

&
S:
E:

el lose
the rizo

S:
E:

el saipo
the bAla"-

S:
E:

el tjuka
the watgo

E:

el xuge
the tjaldsf E:

Ss
E:

el daino
the litro

S:
E:

la fita
the sx.bi

S:
E:

la ruba
the neti

SET C

S:
E:

el netjo
the gedo

SET D

%
S:
E:

el tlfo
the d^up^r

S:
E:

la sipa
the dAbi

S:
E:

el lati
the jjtzl

S:
E:

la refa
the nof3

Transcribed in International Phonetic Alphabet symbols.
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