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Data are presented from two studies that investigate the de-
velopmental trends and concurrent validity of a measure of
language and communication skills for deaf children, the Lan-
guage Proficiency Profile-2 (LPP-2), developed by Bebko and
McKinnon (1993). The LPP-2 was designed to evaluate the
overall linguistic/communicative skills of deaf children, inde-
pendent of any specific language or modality of expression. It
focuses on the totality of the children’s communication skills.
Experiment 1 investigated developmental trends of the LPP-
2 for both deaf and hearing children, studying a combined
sample of deaf and hearing children from the United States and
Canada. Experiment 2 investigated the relationship between
the LPP-2 and two commonly used measures to assess deaf
children on language development (Preschool Language
Scale-3) and early reading skills (Test of Early Reading Ability-
Deaf/Hard-of-Hearing). Results from the two studies indi-
cate that the LPP-2 has good utility not only as a measure
of overall language development but also as a predictor of
achievement for English language and early reading skills.

In a recent article, Bebko, Bell, Metcalfe-Haggert, and
McKinnon (1998) examined the relation between
memory-processing strategies and language proficiency
in children who are deaf. In that study, language profi-
ciency was assessed using a language measure developed
by Bebko and McKinnon (1993), the Language Profi-
ciency Profile-2 (LPP-2). In this article, developmental
and psychometric data resulting from subsequent re-

search conducted on the LPP-2 in two countries (Canada
and the United States) are presented. These data
serve to reinforce the validity of the LPP-2 for use with
deaf children and potentially with other children who
use multiple communication systems (e.g., children
who speak English as a second language [ESL] or chil-
dren with language impairments who use English and
signed or other symbolic systems).

Evaluating the full range of language and communi-
cation skills of deaf children is essential to furthering
our understanding of the course of language develop-
ment in deaf children. More broadly, this information
can help inform general theories of language develop-
ment and is important for our understanding of a wide
range of language-related cognitive activities, such as
literacy, metalinguistic development, and a range of
memory and problem-solving skills. Appropriate as-
sessments can also provide important information to
shape clinical interventions or educational remediation
strategies. However, appropriate assessment is particu-
larly challenging due to the varied forms and modalities
of language used by deaf children.

A very limited selection of measures exists for eval-
uating language development in deaf children. Previous
and current approaches to assessing language in deaf
children have generally utilized language samples, rat-
ings on developmental checklists, or adaptations of spo-
ken language measures developed for hearing children.
Each method has its strengths and weaknesses (for re-
views, see Bebko & McKinnon, 1998; Thompson, Biro,
Vethivelu, Pious, & Hatfield, 1987). However, none can
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be broadly utilized for making comparisons among deaf
children who use various language forms and modali-
ties. This is of particular importance for deaf children
because there is no one uniform language system ac-
quired by all deaf children. After initial identification,
they may be exposed to and use combinations of Amer-
ican Sign Language (ASL), various signed English sys-
tems, Pidgin Signed English (PSE), home signs, speech,
gestures, and so forth. As a result, assessment of a single
modality or single language systems, such as ASL or
English language skills alone, may not capture the full
range of the child’s linguistic or communicative abili-
ties. Combined forms of expression may be used as well
as idiosyncratic or nonstandardized language forms,
particularly prior to school entry, yielding a situation
where the sum of the child’s language skills may be
greater than the individual parts. Therefore, a measure
was needed that is relatively independent of specific
modality of expression (e.g., signed or oral) and not
specific to a particular language.

The LPP-2 (Bebko & McKinnon, 1993, 1998) was
developed with these considerations in mind. It was in-
tended to evaluate the child’s overall developing lan-
guage skills, independent of a specific modality of ex-
pression or specific standard language.

Language Proficiency Profile-2

The LPP-2 (Bebko & McKinnon, 1993) is a multiple-
choice rating scale to be completed by a person familiar
with the child’s language skills. It is designed to assess
children’s language development and communication
skills across all of their various communication modes
(e.g., sign language, gestures, and/or oral, and so forth)
rather than in any single mode. The LPP-2 was adapted
from the Kendall Communicative Proficiency Scale
(KCPS; Francis, Garner, & Harvey, 1980) and was based
on Bloom and Lahey’s (1978) model of language devel-
opment. The basic framework of the KCPS was used, in
that the LPP examines critical features or “markers”
within five domains of language development; however,
prelinguistic levels of development were not included,
and the markers were reconstructed into simple ques-
tions that could be answered by an individual familiar
with the child’s language. Revisions from earlier ver-
sions of the LPP (LPP-1 and LPP-R) have included fur-

ther simplification of a number of questions based on
feedback from parents, teachers, and language experts
who completed the measure. This reduced redundancy
in questions across domains, provided a more equal
number of questions in each, and improved the rating
system used to accommodate partially developed skills.
These changes occurred in the context of a series of val-
idation studies for the LPP that will be summarized in
the next sections.

The LPP-2 was designed to focus on the expressive
pragmatic/semantic skills that would be common to
spoken and signed languages and other nonstandard
systems used by deaf or hearing children. It assesses five
areas of children’s expressive language and communica-
tion skills: content, form, use, cohesion, and reference.
In Bloom and Lahey’s (1978) model, language compe-
tence is assumed to be comprised of the integration of
three basic dimensions of language: content, form, and
use. These three dimensions are represented directly in
the scale. As early communicators become aware of the
needs of listeners and the requirements of specific com-
munication situations, cohesion and reference become
equally important dimensions of language proficiency
(Bebko & McKinnon, 1998). Therefore, these five di-
mensions contribute to the overall LPP scores. Each di-
mension is outlined briefly below with sample questions
in Table 1; for more complete descriptions, see Bebko
and McKinnon (1998).

The content dimension refers to what sorts of ob-
jects, actions, and relationships are reflected in the
child’s communication, such as existence or disappear-
ance of objects, rejection, denial, causality, and so forth
(see Table 1). The form dimension refers to the struc-
ture of language. At earlier levels, the child is capable
of producing single word/sign units from the adult
speech/sign inventory; eventually, the child is able to
code all required elements of his or her message and can
communicate in short narratives. The use dimension
refers to the various functions of language, such as in-
teracting with or gaining the attention of others, de-
scribing events and actions, creating worlds of make be-
lieve, or influencing the opinions of others. Cohesion
deals with how and how effectively the child links his or
her communication to the messages that precede and
follow his or her utterances (Bloom & Lahey, 1978). Co-
hesion is therefore associated with control of syntax and
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the ability to take into account the perspective, knowl-
edge, and opinions of the conversational partner. The
reference dimension refers to the child’s capacity to re-
fer to information that may not be present beyond the
immediate context. Eventually, children will demon-
strate the capacity to refer to things that have no con-
crete form, such as rules, principles, or abstract rela-
tionships (Francis et al., 1980).

The original LPP-1 was tested with a group of 41
deaf children, ages 5–15 years, who were enrolled in a
Total Communication program (using sign, speech,
gesture, and other forms of communication) and with 45
hearing children, ages 5–8 years. A revised form, the
LPP-R, was tested with orally trained deaf students,
ages 6–14 years, and hearing children, ages 2–6 years.
Psychometric investigation of these previous versions
indicated good initial construct validity: Scores for the
deaf populations on the LPP correlated significantly
with age (r = .63–.65) and total years of language expe-
rience since identification of deafness (r = .71; Bebko &
McKinnon, 1998).

Although improved further, as discussed above
(simplified wording, more sensitive rating scale, and so
forth), the LPP-2 preserved the basic structure of the
earlier versions. Construct validity for the LPP-2 was
specifically investigated by printing each item sepa-
rately on a card and asking three psycholinguistic/

speech and language pathology experts to sort the items
into developmental order within each subscale. Degree
of agreement between the raters’ orderings and the orig-
inal ordering was calculated. The result was an average
concordance of 84% agreement across subscales (Bebko
& McKinnon, 1998). All of these results indicate good
construct validity for the LPP-2 and its predecessors.

Good initial concurrent validity for the LPP-2 has
been found with the Expressive Communication sub-
scale of the Vineland Adaptive Behaviors Scales (Spar-
row, Balla, & Cicchetti, 1984) (r = .813) for young hear-
ing children and the Bankson Language Screening Test
(1977) (r = .796) with older, oral deaf children. Addi-
tional concurrent validity data were collected as part of
this study with the 104 hearing children: The Expres-
sive Communication subscale on the Vineland was again
compared with LPP-2 overall score, and the result was
highly significant (r = .79) (see Bebko & McKinnon,
1998 for additional details).

Two related studies are presented here that further
explore the sensitivity to developmental change, as well
as the concurrent validity of the LPP-2.

Experiment 1

The purpose of Experiment 1 was to examine devel-
opmental changes in language scores on the LPP-2
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Table 1 Sample early and late items from each dimension of the Language Proficiency Profile-2 (Bebko & McKinnon, 1993)

LPP-2 Dimension Sample early item Sample later item

Content Does the child comment on his/her own actions or Does the child communicate about a wide 
those actions which affect him/her directly? range of experiences and any ideas within

his/her intellectual ability?

Form Does the child put two words/signs together? Does the child tell brief stories or narratives?
(Example: “Daddy book” or “Book fall”) (These stories must be understood without

questioning except for specific details.)

Use Does the child describe people and objects in terms Does the child use language as a tool for 
of both temporary (Example: emotional state) and thinking? (Example: to work through math 
permanent (Example: size or color) characteristics? problems or daily concerns such as planning

what to say to someone).

Cohesion Does the child participate in a conversation by Does the child participate in and follow,
paying attention to and referring to the same object without difficulty, a one-on-one conversation
as the listener? as it moves from topic to topic?

Reference Does the child try to refer to things that are not Does the child give enough background
present at the time? (The child may have some information to help any listener understand
difficulty doing this.) a message that has a lot of new information?
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with deaf children from preschool through middle
school ages. Data were collected across this age range,
and interrater differences were investigated, in this
case between teachers and parents on a subset of the
total sample. Data were also collected from a group of
hearing children to provide a benchmark with this
population.

Method

Participants

Data were pooled from LPP-2 administrations to 104
hearing and 35 deaf Canadian children and 28 deaf
American children. By combining samples of Canadian
and American deaf children, we could assemble a com-
bined group of participants with larger numbers than
either single site would have allowed, resulting in a bet-
ter understanding of the LPP-2 across a broad age range
of deaf children, 3–14 years.

The Canadian deaf participants were 15 boys and 20
girls between the ages of 7 years 5 months and 13 years
10 months with sensorineural hearing loss (HL) ≥ 75 dB
in the better ear. These students came from two schools
for the deaf in the central and eastern Ontario areas and
were participants in a larger study for whom language
scores had been needed as part of a battery of measures
(Bebko et al., 1998; Bebko & McKinnon, 1998). The
children presented with no significant medical, psycho-
logical, or behavioral complications. Three children had
deaf parents; the remainder had hearing parents. The
hearing parents of these children were English speaking
except for a small minority of families, although even
these families reported that English was the language
spoken with the child. Because the LPP-2 is intended to
evaluate all communication skills independent of any
specific language, home language differences were not
seen as critical, particularly because teachers completed
ratings on the LPP-2 for all children. The students’ pre-
vious educational experiences were varied, but at the
time of the experiment, they were enrolled in a self-
contained deaf education program that subscribed to a
Total Communication philosophy.

The American deaf participants were 28 children:
13 boys and 15 girls between the ages of 3 years 9
months and 7 years 4 months with sensorineural 

HL ≥ 55 dB. They presented with no significant medi-
cal, psychological, or behavioral complications. The chil-
dren all came from English-speaking, hearing families
who received early intervention (EI) services and gradu-
ated from the Early Childhood Home Instruction (ECHI)
EI program (Thompson, 1994) at approximately 36
months of age. With the exception of one child, all
were enrolled in school programs that subscribed to
a Total Communication philosophy (the one excep-
tion attended an ASL program). Parents (all mothers)
and teachers completed the LPP-2 independently. This
young sample was tested to widen the age range downward
for which developmental data would be available for the
LPP-2.

The Canadian hearing participants consisted of 104
normally developing children, 52 boys and 52 girls be-
tween the ages of 2 years 0 months and 7 years 0 months.
They were enrolled in preschool or regular education
programs. Parents (the vast majority being mothers)
rated their children on the LPP-2. This age range was
used because testing with a previous version of the LPP
(LPP-R) indicated that hearing children achieve maxi-
mum values on the scale at younger ages (~ 7–8 years)
than deaf children.

Measure

As described earlier, the LPP-2 is a rating scale adapted
from the KCPS (Francis et al., 1980) and based on
Bloom and Lahey’s (1978) model of language develop-
ment. Five subscales of language are assessed: Content,
Reference, Use, Cohesion, and Form. The LPP-2 uses
an informed-rater methodology where a person familiar
with the child’s language (e.g., parent or teacher) evalu-
ates the child’s language using a developmental scale.
Extensive training of the rater (e.g., for an interview for-
mat) is not required, which enables a wide range of
people to use the scale. Development of the scale and
initial psychometric studies of validity are described in
detail in Bebko and McKinnon (1998).

For each item on the LPP-2, a score of 2, 1, or 0 is
assigned, based on the level of mastery the child has
achieved. A score of 2 is given if the child is either past
that skill level or currently has the skill. A score of 1 is
given if the skill is currently emerging. A score of zero
means either the child does not possess the skill or the
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rater does not known whether the child possesses the
skill. Maximum total score on the LPP-2 is 112.

Procedure

LPP-2 data from the three groups described above, the 28
deaf American children (independently rated by parents
and teachers to evaluate reliability), the 35 deaf Canadian
children (rated by teachers), and the 104 hearing Cana-
dian children (rated by parents), were pooled in two ways
to provide additional developmental information for deaf
and hearing children on the LPP-2. First, regression of
the parent-rated scores on age for the 104 hearing Cana-
dian children and the 28 American deaf children pro-
vided separate developmental trends for hearing and deaf
children within a similar age range (preschool to early el-
ementary school) and using similar raters (all parents).
Second, by combining the 35 Canadian and 28 American
deaf children, developmental trends of the LPP-2 scores
were explored across the age range of 3–14 years, again
using similar raters (all teachers).

Results

Results are displayed in Figure 1, designated by partici-
pant groups (hearing or deaf, American or Canadian, or

combined) and rater (teacher or parent). Data were log
transformed for the regression analyses to stabilize the
variance throughout the range of ages and linearize the
relationship between LPP values and age. Each panel in
Figure 1 depicts the plot of LPP-2 scores versus age with
the resulting regression curve and associated 95% upper
and lower confidence limits for the regression fit. The
data for the Canadian hearing sample (parent-rated) are
shown in the top left panel. The regression results were
highly significant (F[1,102] = 62.4; p < .0001) which
strongly corroborates the developmental nature of the
LPP-2. To determine whether the overall results applied
to each of the individual subscales of the LPP-2, each of
the five subscales was regressed versus age, and each was
significant (all F values [1,102] > 22.0; all p < .0001) in-
dicating strong developmental trends for each compo-
nent subscale and good construct validity for the LPP-2.

The deaf sample with a comparable age range was the
American sample. The corresponding parent-rated scores
for these children were regressed versus age, and the results
appear in the top middle panel of Figure.1. The regression
results again were significant, F(1,26) = 6.1; p = .020. Each
of the individual subscales of the LPP-2 was then regressed
versus age, and four of the five subscales were significant:
Form, F(1,26) = 6.45, p = .017; Content, F(1,26) = 5.48,
p = .027; Cohesion, F(1,26) = 6.55, p = .016; and Use,
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Figure 1 Regression plots of LPP-2 scores by participant sample, age, and rater group.
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F(1,26) = 5.55, p = .026. The Reference subscale showed a
similar increasing trend but was not statistically significant,
F(1,26) = 1.66, p = .209. A similar developmental pattern
was therefore corroborated with corresponding samples of
deaf and hearing children, providing additional evidence of
construct validity for the scale.

One clear finding is that hearing children achieve
near-maximum LPP-2 scores much earlier than do the
deaf children. Hearing children achieve near-maximum
LPP-2 scores by age 4, whereas deaf children’s scores
were still increasing as of age 7, although variability was
reduced. All levels of performance for young hearing
children can be seen several years later for deaf children
in the age range shown here.

To investigate deaf children’s performance over
a wider age range, the Canadian and American deaf
samples were combined, yielding a sample of 63 stu-
dents with an age range from 3 years 9 months to 13
years 10 months, all with teacher-rated data. These com-
bined data are shown in the lower panel of Figure 1.
The regression was significant (F [2,60] = 17.7; p <
.0001] and indicated an apparent leveling off in perfor-
mance after the age of 8 years for the deaf students. Al-
though highly statistically significant, the findings must
nonetheless be interpreted cautiously. The older Cana-
dian sample showed a ceiling effect in their data because
22 of the 35 participants had scores greater than or equal
to 80% of the maximum possible score on the measure.
When their data are eliminated and only the younger
American sample’s teacher-rated data are examined, the
data are seen to increase with age (rightmost panel, Fig-
ure 1), and the regression remains significant but mar-
ginally so, F(1,26) = 4.5, p = .046. This may be due in
part to the reduced sample size. Regressions on the sub-
scales also indicate that the Content subscale regression
on age is significant, (F [1,26] = 6.96; p = .014) and
the Use subscale regression approaches significance,
(F [1,26] = 3.43; p = .076). The other subscales are not
significant. Finally, the mean LPP-2 score for the older
Canadian sample (104) was significantly higher than for
the younger American sample (65.14), t(61) = 8.15, p <
.001. Taken together, these findings provide additional
support, although somewhat weaker, for the develop-
mental nature of the LPP-2.

Finally, the different results from the parents and
the teachers in the American sample were investigated

further. Among the 28 deaf children rated by more than
one person, teachers tended to rate the children lower
on the LPP-2 than did parents, t(27) = 3.732, p < .001.

Discussion

The study of very small numbers of subjects often ham-
pers research with deaf children. One solution to this
difficulty is to use data from multiple sites. In this case,
by combining samples of older Canadian deaf children
and a younger group of American deaf children, we
could assemble a combined group with larger numbers.
This allowed for a better understanding of the develop-
mental nature of the LPP-2 across a broad age range,
3–14 years. It may be beneficial to replicate the relations
found in these data with a sample of children of the same
age range from a single site to minimize further the po-
tential variance between sites.

Although the goal of this experiment was not to
compare results from deaf and hearing children, two
global observations can be made. First, there is an obvi-
ous difference in the ages when hearing and deaf chil-
dren are reaching near-maximum LPP-2 scores. Hear-
ing children approach maximum scores much younger
than do deaf children. The difference found between
the hearing and deaf samples is not unexpected or sur-
prising but it remains concerning. Despite the fact that
the LPP-2 considers all forms of children’s expressive
communication repertoire as meaningful for demon-
strating communication and language skills, the deaf
children continue to demonstrate a considerable lag in
skills relative to their hearing counterparts. This lag
may be the result of a number of factors. One reason
may be a general lack of consistent and meaningful lan-
guage exposure for very young deaf children with hear-
ing parents. It is generally not until deaf children are en-
rolled in structured educational settings that they
receive consistent and broad-based language exposure
and practice (i.e., more hours with similarly communi-
cating peers and adults than what can realistically be
provided in the home). This view is consistent with the
age at which deaf children show higher LPP-2 scores
(Figure 1), which would correspond to several years of
consistent language exposure in educational settings.
These findings are also consistent with findings in
Bebko (1984) and Bebko et al. (1998) that age delays
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in the emergence of language-related skills can be effec-
tively reduced or eliminated by looking at years of rele-
vant language experience rather than age as a predictor
in populations of deaf children.

The second general observation about these data is
that the deaf children appear to show considerable scat-
ter in LPP-2 scores, particularly at early ages, whereas
the hearing children show much less variability. By age
3, the scatter has decreased considerably in the hearing
children’s LPP-2 scores, but for deaf children this de-
crease doesn’t occur until later. The very young deaf
children may have too much variability in their scores to
consider these developmental trends to be truly stable
with the present sample sizes. However, with the advent
of universal screening for hearing loss and with commu-
nication intervention beginning in infancy for fami-
lies and children with hearing loss, deaf children have
now been demonstrating age-appropriate language and
communication skills at 36 months, as well as at follow-
up done up to 4 years later (Calderon, Bargones, &
Sidman, 1999; Calderon & Naidu, 2000; Moeller, 1998;
Yoshinaga-Itano, Sedey, Coulter, & Mehl, 1998). We
expect over time that as deaf children are identified ear-
lier and intervention begins in infancy, they will demon-
strate developmental LPP-2 scores across all age levels
more similar to those of hearing children. Over time, a
larger sample of data needs to be collected to compute
stable age norms for deaf children as a standard against
which individual scores can be compared.

Also of interest is the finding that teachers tend to
rate the children’s language skills much lower than do
parents. There are likely several reasons for this. Among
them may be that parents see their children in less struc-
tured settings and may have more opportunity to ob-
serve their child generate more spontaneous and/or
creative attempts at communication. Alternatively, par-
ents may have somewhat limited signing skills them-
selves, thus overestimating the child’s communication
skills. It is also possible that parents may make more in-
ferences from the child’s communication because of the
intimate parent-child relationship. In contrast, teachers
may as a group be better skilled communicators with
deaf children and may have worked with larger numbers
of deaf children. Their interactions are through both
formalized lesson plans and informal social interactions
between themselves and the students, as well as having

the opportunity to observe the students communicate
with peers. These factors may lend more objectivity to
their observations and understanding of the child’s
communication and language skills. However, these are
clearly speculations, and definitive additional research is
needed to explain the differences in ratings between
teachers and parents.

Experiment 2

In Experiment 2, we assessed the relationship between
the LPP-2 and measures of English language develop-
ment and emerging literacy skills in younger deaf chil-
dren. Parent- and teacher-rated LPP-2 scores were ex-
amined in relation to scores achieved on the Preschool
Language Scale-3 (PLS-3) (Zimmerman, Steiner, &
Pond, 1992) and Test of Early Reading Ability-
Deaf/Hard of Hearing (TERA-D/HH) (Reid, Hresko,
Hammill, & Wiltshire, 1991).

Method

Participants

Experiment 2 included only the 28 American deaf chil-
dren from Experiment 1. Those children were between
the ages of 45 and 88 months with sensorineural HL ≥
55 dB and with no significant medical, psychological, or
behavioral complications. The children all came from
English-speaking, hearing families who received EI
services and graduated from the ECHI EI program
(Thompson, 1994) at approximately 36 months of age.

Measures

The LPP-2, PLS-3, and TERA-D/HH data were col-
lected as part of a larger study examining outcomes of an
EI program (Calderon et al., 1999). These measures
were administered in the child’s preferred communica-
tion mode, such as sign language and/or orally (i.e.,
ASL, simultaneous communication; oral and Signed
Exact English [SEE]; or oral only). The test administra-
tors were experienced in communicating in the child’s
preferred sign language system. Additionally, the as-
sessment questions were adapted as needed for making
them accessible for those children who relied on sign
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language. Teachers and parents (all mothers) of the par-
ticipants completed the LPP-2. Experiment 1 provides
additional information on the LPP-2.

The PLS-3 (Zimmerman et al., 1992) is a language
test that is directly administered to the child and as-
sesses both expressive and receptive English language
skills. This test is standardized for hearing children,
ages 0 to 84 months. The PLS-3 provides age-based
standard scores, percentile ranks, and age equivalents
for the Receptive, Expressive, and Total Language
scores. The PLS-3 standard scores for receptive, ex-
pressive, and total language were used as dependent
variables in the regression models because standard
scores allow for control of the various ages of the chil-
dren in the study. Despite its primary use with hearing
children and assessment of English skills, the PLS-3
was used because all the children in the study gradu-
ated from an EI program that taught SEE, and the vast
majority of families (96%) reported SEE or spoken
English to be their primary mode of communication.

The TERA-D/HH (Reid et al., 1991) is directly ad-
ministered to the child and measures the child’s ability
to attribute meaning to printed symbols, knowledge of
the alphabet and its function, and understanding of the
conventions of print. The TERA-D/HH is normed on
children with hearing loss and provides age-based stan-
dard scores, percentile ranks, and a quotient for the raw
score. The TERA-D/HH quotient score was used as a
dependent variable in the regression models because it
allowed for control of the various ages of the children in
the study. This assessment tool was chosen because of its
ability to assess age-appropriate early reading skills in
normally developing deaf children over a range of ages.

In a previous study examining the relation between
EI and follow-up language and reading scores (Calderon

& Naidu, 2000), a significant correlation was found be-
tween the TERA-D/HH and PLS-3. A similar correla-
tion is expected here and is reasonable, given the previ-
ously identified relation between developing language
skills and reading skills (e.g., Bebko, 1998). Theoreti-
cally, this correlation is beneficial in evaluating the
validity of the LPP-2 because the LPP-2’s relation to
another well-established language measure can be deter-
mined, as can its ability to predict to different but re-
lated skills, such as reading.

Procedure

Relations among the LPP-2, PLS-3, and TERA-
D/HH were investigated with use of correlations, plots,
and regression models. Although criteria for participa-
tion in the experiment necessitated that the children
have a moderately severe or greater hearing loss, chil-
dren’s hearing loss was included in the regression model
as a covariate due to the variability of hearing loss in this
sample (55 dB HL to greater than 100 dB HL). Addi-
tionally, children’s ages were also included as a covariate
in the regression models because only the raw scores of
the LPP-2 were used, which are not derived with con-
sideration of age.

Results

Table 2 provides the means, standard deviation, and
ranges for the following variables included in the regres-
sion models: child’s age, child’s hearing loss, teacher-
rated LPP-2 scores, parent-rated LPP-2 scores, the
PLS-3 Expressive Language and Receptive Language
subscales and total scores, and the TERA-D/HH
quotients.
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Table 2 Means, standard deviations, and ranges of Experiment 2 regression variables

Mean Standard deviation Range

Child’s age at assessment (months) 66.97 12.02 45-88
Child’s hearing loss (dB HL) 91.21 17.52 55-115
Teacher-rated LPP-2 total score 65.14 22.53 32-107
Parent-rated LPP-2 total score 81.43 21.34 30-112
PLS-3 Expressive subscale standard score 65.18 21.62 50-123
PLS-3 Receptive subscale standard score 76.18 17.72 50-120
PLS-3 Total Language standard score 67.93 19.95 50-124
TERA-D/HH Quotient 97.82 15.78 70-127

Note. N = 28.
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Table 3 provides a zero-order correlation matrix of
these eight variables. Child’s age at time of testing is cor-
related only with the parent-rated LPP-2 scores. This is
not surprising because the other dependent variables of
language and early reading measures use standardized
scores, which are already adjusted for the child’s age.
The LPP-2 scores are raw scores with no current stan-
dardized age norms established. Child’s hearing loss
shows a significant negative relationship with the three
PLS-3 scores but not with the TERA-D/HH or the
LPP-2 scores. The teacher-rated LPP-2 scores demon-
strate positive and highly significant relationships with
the three PLS-3 and TERA-D/HH scores and the
parent-rated LPP-2 scores. Parent-rated LPP-2 scores
demonstrate a similar positive and significant relation-
ship with the three PLS-3 scores but are not signifi-

cantly correlated with the TERA-D/HH measure. The
three PLS-3 scores are all highly intercorrelated with
one another and with the TERA-D/HH measure, as
was expected.

The regression models were initially computed with
child’s age and hearing loss entered in Step 1 as covari-
ates, followed by a stepwise entry of the teacher and
parent-rated LPP-2 scores in Step 2 (Tables 4–7). Be-
cause of the less conservative nature of stepwise regres-
sion, this initial regression analysis was followed by two
additional regression models with the covariates en-
tered first, followed by alternate entry of only either the
teacher-rated LPP-2 score or the parent-rated LPP-2
score. The Receptive, Expressive, and Total Language
scores from the PLS-3 and the TERA-D/HH quotients
were the respective dependent variables.
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Table 3 Zero-order correlation matrix for Experiment 2 regression variables

Child’s Child’s Teacher-rated Parent-rated PLS-3 PLS-3 PLS-3 TERA-
age hearing loss LPP-2 LPP-2 Expressive Receptive total D/HH

Child’s age –.030 .293 .436* –.030 .093 .024 –.169
Child’s hearing loss –.288 –.344 –.603*** –.546*** –.616*** –.210
Teacher-rated LPP-2 .447* .603*** .621*** .652*** .482**
Parent-rated LPP-2 .580*** .515*** .573*** .280
PLS-3 Expressive .778*** .962*** .638***
PLS-3 Receptive .916*** .676***
PLS-3 Total .675***

Note. N = 28.

*p ≤ .05.

**p ≤ .01.

***p ≤ .005.

Table 4 Stepwise regression results for teacher- and parent-rated LPP-2 scores and PLS-3 Total Language Standard Score

Beta R2 Feqn R2change Fchange

Model: Full
Step 1
Child’s hearing loss and age — .380 — .380 7.65***
Step 2
Teacher-rated LPP-2 .468*** .647 3.767 .267 18.138***
Parent-rated LPP-2 .360** .730 2.66 .083 7.072**
Model: Parent-rated LPP-2 only
Parent-rated LPP-2 .512*** .563 3.174 .183 10.072***
Model: Teacher-rated LPP-2 only
Teacher-rated LPP-2 .565*** .647 4.259 .267 18.138***

Note. N = 28. Beta = standardized regression coefficient; R2 = multiple correlation squared; Feqn = F statistic for entire fit; R2 change = change in R2 for
added variable(s); F change = F statistic for significance of change in R2.

**p ≤ .01.

***p ≤ .005.
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Results from these regressions provide information
regarding the concurrent validity of the LPP-2 with
measures specifically assessing English language skills
(PLS-3) and early literacy skills (TERA-D/HH). Be-
ginning with the PLS-3 Total Language Scale, the co-
variates of child’s age and hearing loss explained a
significant 38% of the variance in PLS-3 scores. Both
teacher- and parent-rated LPP-2 scores explained an
additional 35%, with the teacher-rated LPP-2 being the
stronger predictor (~ 27%) and parent-rated LPP-2 ex-
plaining an additional 8% after being entered last in the
model. Entry of parent-rated LPP-2 scores alone fol-
lowing entry of the covariates accounted for 18% of the

variance. This change indicates a shared variance be-
tween the parent- and teacher-rated LPP-2 scores, with
the teacher-rated LPP-2 scores more highly predictive
of the PLS-3 Total Language scores.

This relationship was similar for the PLS-3 Expres-
sive Language and Receptive Language subscales (tables
5 and 6). For both of these subscales, teacher-rated
LPP-2 scores explained equal variance or more of the
variance for these dependent measures, compared with
the parent-rated LPP-2 scores. This dynamic between
teacher-rated LPP-2 scores and parent-rated LPP-2
scores is more pronounced in the PLS-3 Receptive Lan-
guage subscale. When both teacher and parent-rated
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Table 5 Stepwise regression results for teacher- and parent-rated LPP-2 scores and PLS-3 Expressive Language
Standard Score

Beta R2 Feqn R2change Fchange

Model: Full
Step 1
Child’s hearing loss and age — .366 — .366 7.03***
Step 2
Teacher-rated LPP-2 .413*** .600 3.253 .234 14.038***
Parent-rated LPP-2 .428*** .717 3.081 .117 9.495***
Model: Parent-rated LPP-2 only
Parent-rated LPP-2 .562*** .586 3.579 .221 12.808***
Model: Teacher-rated LPP-2 only
Teacher-rated LPP-2 .529*** .600 3.747 .234 14.038***

Note. N = 28. Beta = standardized regression coefficient; R2 = multiple correlation squared; Feqn = F statistic for entire fit; R2 change = change in R2 for
added variable(s); F change = F statistic for significance of change in R2.

***p ≤ .005.

Table 6 Stepwise regression results for teacher- and parent-rated LPP-2 scores and PLS-3 Receptive Language 
Standard Score

Beta R2 Feqn R2change Fchange

Model: Full
Step 1
Child’s hearing loss and age — .304 — .304 5.461**
Step 2
Teacher-rated LPP-2 .455*** .538 2.961 .234 12.153***
Parent-rated LPP-2 .227 .586 1.628 .048 2.65
Model: Parent-rated LPP-2 only
Parent-rated LPP-2 .420* .428 2.278 .124 5.191*
Model: Teacher-rated LPP-2 only
Teacher-rated LPP-2 .529*** .538 3.486 .234 12.153***

Note. N = 28. Beta = standardized regression coefficient; R2 = multiple correlation squared; Feqn = F statistic for entire fit; R2 change = change in R2 for
added variable(s); F change = F statistic for significance of change in R2.

*p ≤ .05.

**p ≤ .01.

***p ≤ .005.
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LPP-2 scores are entered following the covariates,
child’s age and hearing loss account for 30.4% of the
variance, with teacher-rated LPP-2 scores explaining a
significant and additional 23.4%. Parent-rated LPP-2
scores did not explain any further significant amount of
the variance (only an additional 4.8% added to the
model with all other variables entered). When entered
alone following the covariates, the variance explained by
parent-rated LPP-2 increased to a significant 12.4% (p
≤ .05).

With Expressive Language as the dependent vari-
able (Table 5), the covariates accounted for a significant
36.6% of the variance. This was followed by a significant
23.4% explained by teacher-rated LPP-2 scores and a
significant 11.7% explained by parent-rated LPP-2
scores with all other variables entered into the model.
When parent-rated LPP-2 scores were entered alone in
the second step following the covariates, the percentage
of variance accounted for by this variable rose to a
significant 22%. This increased change in variance ac-
counted for by parent-rated LPP-2 scores indicates that
there is a high degree of shared variance between par-
ent- and teacher-rated LPP-2 scores for this dependent
measure.

Regression results with the TERA-D/HH as the de-
pendent variable (Table 7) were different in that only
teacher-rated LPP-2 scores were predictive of this de-
pendent variable, with a significant 26.6% of the variance
explained. Neither the covariates nor the parent-rated
LPP-2 scores accounted significantly for the variance.

This remained the same when parent-rated LPP-2 scores
were entered alone following the covariates.

Discussion

The lack of highly significant correlations between either
parent- or teacher-rated LPP-2 scores on the one hand
and child’s hearing loss on the other may be a reflection
that use of the LPP-2 encompasses all forms of commu-
nication modes, not just those advantaged by better hear-
ing. Additionally, despite the similar strength in correla-
tions between the parent- and teacher-rated LPP-2
scores and the PLS-3 subscale scores, the regression
models generally indicated that the teacher-rated LPP-2
scores were more strongly related to the dependent vari-
ables than were the parent-rated LPP-2 scores.

The results indicate that the teacher-rated LPP-2
scores demonstrate a moderate level of concurrent va-
lidity with the PLS-3 subscales and total score (.603 ≤
r ≤ .652), measures that assess English-based language
skills. The lack of a still higher level of concurrent va-
lidity also indicates that the LPP-2 is measuring skills
distinct from the PLS-3. The shared variance likely re-
flects the broader themes of language development not
specific to but shared by rules of English grammar,
structure, and semantics, whereas the lack of a higher
degree of shared variance may reflect the emphasis of
the PLS-3 on English-specific language skills versus the
LPP-2’s language-free approach. This relationship

448 Journal of Deaf Studies and Deaf Education 8:4 Fall 2003

Table 7 Stepwise regression results for teacher- and parent-rated LPP-2 scores and TERA-D/HH Quotient

Beta R2 Feqn R2change Fchange

Model: Full
Step 1
Child’s hearing loss and age — .075 — .075 1.008
Step 2
Teacher-rated LPP-2 .498** .340 2.645 .266 9.666**
Parent-rated LPP-2 .179 .378 1.178 .038 1.389
Model: Parent-rated LPP-2 only
Parent-rated LPP-2 .404 .189 1.836 .114 3.372
Model: Teacher-rated LPP-2 only
Teacher-rated LPP-2 .564*** .340 3.109 .266 9.666***

Note. N = 28. Beta = standardized regression coefficient; R2 = multiple correlation squared; Feqn = F statistic for entire fit; R2 change = change in R2 for
added variable(s); F change = F statistic for significance of change in R2.

**p ≤ .01.

***p ≤ .005
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holds true not only for the overall PLS-3 Total Lan-
guage score but also for both the Expressive and Recep-
tive PLS-3 subscale scores, which show moderately
strong relationships with the teacher-rated LPP-2
scores. Interestingly, for the participants in Experiment
2, the child’s degree of hearing loss remains highly re-
lated to the PLS-3 scores in both the correlations and
the regression models. In this limited sample, less hear-
ing loss predicts to greater English skills.

With respect to the LPP-2 scores and early reading
skills, only the teacher-rated LPP-2 scores demonstrated
a significant though moderate relationship to the TERA-
D/HH scores. These results further suggest that although
the LPP-2 and the TERA measure two somewhat distinct
cognitive domains, there is still supporting evidence for
the supposition that higher levels of language/communi-
cation skills are related to better literacy skills. This po-
tential relation was explored more directly in Bebko
(1998). Bebko identified at least three different levels of
language proficiency that are associated with increasingly
sophisticated levels of cognitive activity in children, in-
cluding reading. Language skills at different levels were
linked with reading processes at correspondingly different
levels of complexity, such as rapid word identification and
rapid access to semantic information, both of which are
highly associated with well-developed reading skills.
Thus, it is not surprising that in this study, higher LPP-2
scores would be predictive of higher performance on a
measure of reading skills. However, neither child factors
(e.g., degree of hearing loss) nor parent-rated LPP-2
scores were significantly related to the TERA-D/HH.

When considering the results of all of the regression
models together, the fact that the teacher-rated LPP-2
scores were more strongly related to the dependent mea-
sures may be due to the same phenomena alluded to in the
discussion in Experiment 1. Teachers may be better able
to estimate the children’s language skills more objectively
because of their professional training and greater range
of experience in adapting to communication at varying
language levels for different children. Thus, their LPP-2
ratings are more predictive of other language-based mea-
sures. Alternatively, however, teachers’ ratings may be
more heavily biased by the children’s English language
skills, which would also yield a stronger correlation with
the English-based PLS-3 and TERA-D/HH. It is also
possible that the parent ratings are the more accurate be-

cause parents may have the opportunities to observe their
children in a wider range of settings where communica-
tion occurs. In any event, parent and teacher ratings are
significantly correlated, which indicates that children
rated high by a parent tend to be rated relatively high by
teachers. However, the absolute ratings by teachers tend
to be lower than those by parents. This discrepancy
should be investigated further, particularly to identify
variables that may account for the differences. If this dis-
crepancy continues to be replicated, one implication may
be to restrict administration of the LPP-2 to raters with a
particular level of training in child or language develop-
ment. In the interim, however, it will be important in
larger scale studies with the LPP-2 that teacher and par-
ent ratings not be directly combined without first exam-
ining rater group differences.

These cautionary notes reinforce the decision in Ex-
periment 1 not to compare the deaf and hearing data di-
rectly but rather to look only for general trends. The data
for hearing children were based on parent rat-
ings, whereas the data for the combined deaf sample were
based on teacher ratings. The results of Experiment 2
suggest that a part of the difference between the deaf and
hearing samples may be due to the different raters. How-
ever, the results of Bebko (1984), Bebko et al. (1998), and
other studies indicate that the differences in language de-
velopment levels observed between deaf and hearing
children likely go well beyond raters alone and are associ-
ated with a lag in language acquisition, which is common
among many deaf children not born into deaf families.

Conclusions

The results of these two studies provide further support
for the use of the LPP-2 as a useful tool in assessing deaf
and hard-of-hearing children’s language skills. The re-
sults reinforce the importance of looking at all modali-
ties of communication when assessing language skills in
children with hearing loss. To accomplish this meaning-
fully, it is important to capture more of the totality of the
children’s language skills beyond what more limited,
language-specific measures can capture. Therefore, the
focus of the LPP-2 is largely on the semantic and prag-
matic features that are common across languages. The
finding that the overall LPP-2 score and subscales of the
LPP-2 are robust developmental measures indicates
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that, for example, teachers should be able to use the pat-
tern of a child’s strengths and weaknesses on the various
subscales to inform the next developmental stages of
programming for the child.

Another feature of the LPP-2 lies in the ease of ob-
taining a reasonable measure of the child’s language
skills by having an individual familiar with the child
complete the LPP-2. Completion of the measure can
be done within 15 min. The LPP-2 repeatedly has
demonstrated good concurrent validity with other lan-
guage measures used with hearing and deaf children
(i.e., Vineland Adaptive Behavior Scales, Bankson
Language Screening Test), and it was developed
specifically for use with deaf children with considera-
tion of the complexity and heterogeneity of their ex-
pressive communication styles. The concurrent valid-
ity (for teachers’ ratings) with the TERA-D/HH
indicates that the LPP-2 is also a useful predictor of
reading potential. The fact that concurrent validity
with these measures of English language skills is in the
moderate range and not higher is expected, given that
more than English language skills are being evaluated
by the LPP-2.

The LPP-2 can also be expected to have applica-
bility to other populations with mixed means of lan-
guage expression, for example, immigrant children
(i.e., ESL children) because it allows them to be as-
sessed based on their English and primary language
skills combined. Completion of the LPP-2 for this
population of nonnative speakers may be better done
by the parent and may necessitate translating the mea-
sure or using a foreign language interpreter to assist
the parent in completing it.

Because of the limited sample sizes in the present
studies, these results cannot be widely generalized but
they do add to a growing body of support for the va-
lidity of the LPP-2. Continued data collection with
both parent and teacher raters and much larger
samples of deaf and hard-of-hearing children of vary-
ing ages, communication modalities, and educational
backgrounds is needed to further our understanding
of the LPP-2. Additional findings can be integrated
with these and previous investigations to increase our
understanding of the utility and appropriateness of
using this convenient and easily completed measure to

assess children’s language development and to exam-
ine its relation to associated cognitive skills, such as
early literacy.
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