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2.0 Project Summary:

The purpose of this study is to investigate the feasibility and validity of a
cognitive training module (Kumar & Sandeep, 2013), to assess working memory capacity
(WMC) and cognitive control processes in individuals with cognitive —communicative
disorders. Feasibility of the cognitive training module with adult cognitive-
communicative disordered population will be assessed by measuring the ability of these
adults to complete all the modules with very minimum errors. Validity of the module will
be evaluated in two ways: First, because WM is affected in cognitive-communicative
disordered population, we evaluate the relationship between these clinical populations
and age, gender, education, socio-economic status matched paired group of neuro-typical
adult population. Second, relations will be calculated between the cognitive performance
and a measure of global language ability. It can be predicted that the relations between
the cognitive module and the other measures of memory would remain robust even when
age and language skills are statistically controlled, demonstrating that the cognitive
training module has a component of unique variance related to WMC that is independent

or dependent of other contributing variables.

3.1 Definition of the problem with importance of the proposal project in the context
of current status

Working memory (WM) is a construct that refers to the ability to retain and
manipulate information during a short period of time (Klingberg, Forssberg &
Westernerg, 2002). WM has a foundational role in many critical components of cognitive
development, including controlled attention, reasoning, organization, and speech and
language functioning (Baddeley, Gathercole,, & Papagno, 1998; Baddeley & Hitch,
1974, Cowan, 2005; Engle, 2002). More specifically, WM is important to such
components that rely heavily on cognitive control including the following: 1).
Acquisition of language (Gathercole & A. M. A. S. E., 2000; Baddeley, 2003); 2).
Language comprehension (Daneman & Merikle, 1996); 3). Reading ability (Daneman &
Carpenter, 1980; Savage, Cornish, Manly & Hollis, 2006); 4). Mathematics (Bull, Espy
& Wiebe, 2008) and 5).Reasoning (Baddeley & Hitch, 1974). WM is often thought of as

a ‘mental workbench’or ‘workspace’because of its central role in language processing,
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though and action. Because of its importance to cognitive functioning, it has received a
great deal of attention over the years by cognitive and developmental psychologists and

speech language pathologists.

Working memory (WM) is usually regarded as a framework for a series of
interactive processes that comprise temporary storage and the manipulation of
information (Baddeley, Allen, & Hitch, 2011). In Baddeley and Hitch’s (1974) original
model, three components were proposed: a phonological loop, responsible for storing and
maintaining phonological information; a Visuo-spatial sketchpad, which stored and
maintained visual and spatial information; and a central executive, which had a general
storage capacity and was responsible for the manipulation of temporary information, as

shown below.

Visuo-Spatial Ceniral Phoacicgical
Skeich Pad Executive Loop

FIGURE 5.1 Baddeley Model of Working Memory
Sowrce: Baddeley, 1986

Figure I The three components model proposed by Baddeley and Hitch

The storage capacity was subsequently removed from the central executive
(Baddeley, & Logie, 1999), which became a processing-only component. This led to
some problems with the model, when it was observed that the short-term storage capacity
of the phonological loop and visuospatial sketchpad (collectively known as “slave
systems”) was insufficient to explain human subjects’ performance in a series of
experimental tasks and complex cognitive activities (Baddeley, 2007, p. 141). Other
problems were also raised, including the contribution of semantic factors to the recall of

word sequences (Baddeley, 1966), the presence of substantial sentence span in some




patients although their phonological short-term memory was impaired (Baddeley &
Wilson, 2002), the phenomenon of chunking (Baddeley, 2000; Baddeley, Hitch, & Allen,
2009; Miller, 1956), and individual differences in the WM span of Daneman and
Carpenter (1980) exist.

To solve these issues, a fourth component was proposed: an episodic buffer (EB),
conceived as a multidimensional storage system that integrates information from different
sources, such as long-term memory (LTM), the slave systems, and perception. Access to
the EB is achieved through consciousness. Therefore, the model provides a mechanism
for multi-feature binding, which is regarded as a role of consciousness (Baddeley, 2000).
In its latest version, the model contains connections between the EB, central executive,

LTM, and both slave systems (Baddeley et al., 2011; Baddeley, 2012).

CENTRAL
EXECUTIVE
Phonological Episodic Visvo-spatial
loop buffer sketchpad

" 1] "

Long-term storage memory

Figure 2. The revised four components model proposed by Baddeley et al

Regardless of the lens through which WM is viewed, numerous studies have
made clear the centrality of WM to both higher-level cognitive processing as well as to
language processing. The intimate connections between WM and language have been
demonstrated with respect to both behavioral and neurophysiological data (Murray,
2004), and across both healthy (Daneman & Carpenter, 1983; Just & Carpenter, 1992)
and language-disordered populations (Baddeley, 1986; Gathercole, Pickering, Knight, &




Stegmann, 2004). It follows that WM has been explored repeatedly in adults with
aphasia. A large literature has established that individuals with aphasia demonstrate WM
limitations affecting many aspects of linguistic and nonlinguistic processing (e.g., Caplan
& Waters, 1999; Christensen & Wright, 2010; Friedmann & Gvion, 2003; Sung et al.,
2009), and impacting functional communication as well as social, academic,
rehabilitative, and vocational outcomes (Fillingham, Sage, & Lambon Ralph, 2005;

Murray, 2004).

The thorough review of literature reveals that the assessment of working memory
abilities across the different adult language disorders has been done using subjective
methods. There have been a holistic approach for the assessment of working memory, but
there is a lack of tests that assess the specific components of working memory in this
population. Therefore, the present study is planned with the aim of investigating the
working memory abilities, in persons with cognitive-communication disorders using a

computer program “auditory cognitive training module” .

3.2 Objectives

e To evaluate the effectiveness of Cognitive Training Module in Assessment of

Working Memory capacity in Cognitive communicative disordered population.

3.3 Review of status of research and development in the subject

Laura L. Murray (2012) had conducted the study pertaining to remediating,
directly or indirectly, STM and WM deficits. Findings from a limited set of studies
suggest that STM and WM impairments in individuals with aphasia do respond to
treatment, and further that these treatments may also positively affect the language
abilities of individuals with aphasia. Similarly Martin .N. et.al (2012) to identify the
effects of increased verbal WM load on the performance of judgments of semantic
similarity (synonymy) and phonological similarity (rhyming). Results revealed that for
participants with aphasia, increased verbal WM load significantly reduced accuracy of
performance on synonymy and rhyming judgments. Better performance in the low verbal

WM load conditions was evident even after correcting for chance. The synonymy task
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included concrete and abstract word triplets. When these were examined separately the

verbal WM load effect was significant for the abstract words, but not the concrete words.

3.4 International and national status

Mani and Bansal (2006) conducted a study to compare the nonverbal sequencing
memory span in aphasics and normal individuals. The memory span was assessed by
using digits, meaningful stimuli and non-meaningful stimuli. Result revealed that
performances were decreased when complexity of the tasks were increased. Significant
difference was seen in the performance of both aphasics and normal individuals except
for meaningful stimuli.

Sunil Kumar (2009) had conducted a study in order to develop and standardize a
test battery to assess person with Dementia. The 4 domains mainly memory, linguistic
comprehension, linguistic expression and visuo-spatial construction were included in his
study. Results revealed that there was significant difference seen between individuals
with dementia and neuro-typical. Performance of the mild dementia individuals was near
normal, while moderate and severe condition had performed significant lower than
normal.

A study was conducted the by Agharwal (2007) to compare the performance of
the verbal sequencing memory between aphasics and normal individuals. They were
presented with two tasks such as digit tasks and meaningful word task. Result revealed
that significant difference was seen for digit task between two groups whereas, there was

no significant difference seen for meaningful word task.

4.1 Method

Participants: Selection criteria

A total of 40 participants are considered for the present study. Individuals with a
diagnosis of cognitive-communicative disorders include individuals with Aphasia,
Dementia, Right hemisphere damage and Traumatic Brain Injury. In total 20 individuals
of this clinical population (5 with each diagnosis) in the age range of 20 to 70 years will
form the clinical group (Group I). The participants in this clinical will be matched for

age, gender, education, socio-economic status of 20 neuro-typical adults (Group I1).




Inclusion criteria for clinical group (Group 1) are as follows:

Only those individuals with the diagnosis of cognitive-communicative
disorders by a speech-language pathologist or by a neurologist, which
includes individuals with Aphasia, Dementia, Right hemisphere damage
and Traumatic Brain Injury language disorders will be included into the
clinical group.

Only those who have received speech and language therapy for a short
dlration of 2-3 months will be considered.

They should have had a minimum of 10 years of formal education.

All the participants should be bilinguals but predominantly Kannada
monolingual/ Kannada-English bilinguals.

The proficient language or L1 had to be Kannada (Mother tongue). L2
and/or L3 could be English (most frequently used/or medium of
"struction at school/college) and/or Hindi and/or Tamil.

All these participants should belong to a middle/high socioeconomic status
as per the rating on re-adapted version of National Institute of Mental
Health (NIMH) Socioeconomic Status Scale, (Venkatesan, 2009).

They should be free from any neurological or psychological illness as
determined by General Health Questionnaire (Golderberg & Williams,
1988). The participants should be physically fit during the testing.

The participants should not have any alcohol/drug abuse.

All individuals who are right-handed only will be considered for the study.
The participants will be explained the purpose and the procedures of the
study and an informed written consent will be obtained for the

participation in the present study.

Inclusion criteria for neuro-typical group (Group 11) are as follows:

Age, gender, education, socio-economic status tched with clinical
group. A total of 20 participants will be considered. They should have had

a minimum of 10 years of formal education.




All the participants should be bilinguals but predominantly Kannada
monolingual/ Kannada-English bilinguals.

The proficient language or L1 had to be Kannada (Mother tongue). L2
and/or L3 could be English (most frequently used/or medium of
"struction at school/college) and/or Hindi and/or Tamil.

All these participants should belong to a middle/high socioeconomic status
as per the rating on re-adapted version of National Institute of Mental
Health (NIMH) Socioeconomic Status Scale, (Venkatesan, 2009).

They should be free from any neurological or psychological illness as
determined by General Health Questionnaire (Golderberg & Williams,
1988).

Material and procedure

A computer program “auditory cognitive training module” developed by Kumar

& Sandeep, 2013 will be used to assess the working memory capacity of the clinical

group. The domains included in the assessment module are as follows:

(a) Phonological loop

(b) Visuo-spatial loop

Under phonological loop, the tests for the assessment of phonological loop are as follows:

Forward span digit
Backward span digit
Ascending span digit

Descending span digit

Under visuo-spatial loop, the tests for the assessment of visuo-spatial loop are as follows:

Forward span visual
Forward span spatial
Backward span spatial
Ascending Visuo-spatial

Descending Visuo-spatial




This software runs on any computer with an USB key and each positive response

with be given a score of “1” and negative response as ‘0’ under two domain of each test.

Analyses

Statistical analysis will be done using SPSS software (Statistical Package for the
Social Sciences, version 19.0). Descriptive statistics will be administered during the

initial stage and later appropriate statistical procedures will be used.

Implications

The present study helps in knowing the changes in the working memory abilities,
if any, with respect to the different adult language disordered population. The study
might also contribute to throw light on the importance of the assessment of the working
memory capacity in this cognitive-communicative disordered population. It contributes in
providing information about the probable correlation between the working memory

abilities and the language characteristics of these individuals.
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