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= Language Impairment is a
communication disorder
in where the individual
has problems expressing
and/or perceiving needs,
ideas, and information.

m The disorder deals with
comprehension and
meanings instead of
sounds.




ackground

lected from the Child Language Research Center
he CREVT Test. The CREVT is the
ive and Expressive Vocabulary Test.

es (scores based on local norms):

btained two or more composite scores less than -1.25,
considered language impaired.



a from the expressive vocabulary subtest was
is study.

equired to provide definitions for up
different grades, 2", 4th, 8th, 10th,

ord:
st word: teamste

‘_rst word that for each child depends on their age.
y are under 12 years of age- Knife (number 1 on list)
hey are over 12 years of age- Kettle (number 14 on list)

m 1 for each correct definition
= ( for an incorrect definition



Viethods for Data Analysis

sis, we used the linear mixed

Linear Mixed effects model is an extension of a
oression model used for correlated
servations. It typically is useful for studies in
7hich repeated measures are made on the same
tistical unit.

m Using R 2.15.1, we installed the package Ime4 in
order to use the Imer function. We fit various
models and retained a model with main fixed
effects and a random subject effect.



Data Analysis

used the estimated model:

er of Words =
61765 * Group + 1.01291 * Grade +

* Mother’s Educ + 0.02816 * (Group * Grade)

les :

other’s Education- number of years of education of the mother
ome of parents- level of income for each set of parents

Group- classification of individuals : Learning Impaired or Normal
rade- 2nd | 4th gth 7(th
oup*Grade- Interaction term between Grade and Group

lere, the mother’s education, income of parents, group, and
grade are fixed effects. All individual subjects are random
effects.



)ata Analysis

ding model, the interaction term
10t statistically significant

leads to a final model.

al model:

Number of Words =
4 + 0.31365 = Mother's Education + 0.25220
e — 2.44888 * Group + 1.02071 * Grade



Results

For our first fitted model:

(=]

We found that the group and
grade interaction was not

statistically significant at the
level a=0.05

The predictor variables,
including Mother’s Education,
Income, Group, and Grade,
were all highly statisticall
significant at the level a=0.05

We have used an exchangeable
correlation structure which
leads to an estimate of the
correlation coefficient between
number of words correctly
defined at each grade level to be
0.3788598.
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Number of Words Correctly Defined Over Time

Groups
~— Impairedscore

— Normalscore




REAES

odel, the predictor variables
ificant as well, at a=0.05.

,we used a ex eable correlation
re to obtain a correlation coefficient of



Conclusions

inear mixed effects model was fitted to assess
ducation, income, group and grade affected the
ectly defined by each of the 502 subjects.

e effects of all the prédictors were highly statistically
ificant.

sed exchangeable structures which lead to estimates of
relation coefficients, around 0.38, for both models.

ote that the correlation between scores at each grade level was weak.

= Lastly, the group and grade interaction term was withdrawn from
the model because it was not statistically significant. This implies
that while the normal hearing group has a larger number of words
defined correctly than the language impaired group, both groups
are increasing their number 0? words defined correctly over time.
In addition, they are increasing at the same rate.



Knowledgements

Ph.D. , mentor

airtment of Communicative Sciences

> Tamegnon, Graduate Student Mentor
o Graduate Student Mentor
Department of Biostatistics and Faculty

= ISIB Program



References

t Core Team (2011). R: A language and
tistical com utmg R Foundation for Statistical
ustria. ISBN 3-900051-07-0, URL

glas Bates, Martin Maechler and Ben Bolker (2012). Ime4:
ar mixed-effects models using 54 classes. R package version
999-0.http:/ / CRAN.R-project.org/ package=lme

h W. Catts, Marc E. Fey, ]J. Bruce Tomblin, and Xuyan% Zhang.
gitudinal Invest1gat10n of Reading Outcomes in Children
With Lan uage Impairments. | Speech Lang Hear Res 2002;45;1142-
1157. DO 10.1044/1092-4388(2002/093)

a Pagano, Marcello, and Kimberlee Gauvreau. Principles of
Biostatistics. Pacific Grove, CA: Duxbury, 2000. Print.



