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CHAPTER 1: Introduction

Language is a special human property, which helps in communication and to
create societal interactions. According to Elliot (1999) language development occurs as a
result of interaction with the sensory systems and motor systems. But in the course of
development many children face some problems either as delay in speaking, or problems
related to clarity etc. Listening, speaking, reading and writing are considered as the four
most important language skills, of which listening is always interrelated with the other
three skills. Learning to listen improves language ability. Berninger (2000) reported that
listening, speaking, reading, and writing development has overlapping phases in

childhood.

Listening is considered as a pre requisite for language learning. Listening is a
process which is different from hearing in terms of selection, organization and
interpretation of ideas. But for listening, hearing is very important. Listening starts when
the sound waves are carried to ear, travelled through outer, middle and inner ear
structures, then via auditory nerve to brain. Then the brain processes the message which
is heard, tries to relate it to the previous knowledge and recall facts and tries to interpret
it. Listening also requires evaluation, acceptance or rejection, internalization and
appreciation of the ideas (Varghese, 2000). The processes of listening include receiving,
interpreting, recalling, evaluating and responding (Jones, 2016). In the process of
receiving, he/ she must take in the stimuli through the senses, which primarily happen
through auditory mode (Jones, 2016). During the stage of interpretation, information will

be combined and an individual attempts to make meaning out of that information.

According to American Speech - Language and Hearing Association, listening

skills in children develop sequentially through different ages. By the end of kindergarten,



children will be able to follow small conversations, age appropriate stories and 1 -2 step
simple commands. By first grade children will follow more 2-3 step sequential commands
and remember information. By second grade children can follow 3-4 directions presented
sequentially, they start understanding direction words such as location, space and time
words. By this age children will be able to answer questions regarding the grade level
stories presented. Children of third grade will be able to listen in group situations
attentively and understand grade level material. By fourth grade they can make their own
opinions based on evidences. Fifth graders can draw conclusions from learning materials.
Parallel to these developmental changes in listening, speaking, reading and writing also

develops.

Listening comprehension is a very important skill which assists in linguistic and
academic development. Listening comprehension involves various cognitive and
linguistic processes (Hogan, Adolf & Alonzo, 2014).Children with Specific language
impairment (Bishop & Adams, 1992), autism (Norbury & Bishop, 2002), and attention
deficit hyperactivity disorder (Mclinnes, Humphries, Hogg-Johnson& Tannock, 2015)
manifest impairment in listening comprehension skills, and these groups of children are

also found to encounter issues in academic achievements.

Children with learning disability (LD) often show problem with language
components and cognitive components required for discourse level listening
comprehension. Children with LD are often present with difficulty with word
identification skills, forgetting assignments and homework, difficulty in understanding
narrative discourse, difficulty in reading comprehension, answering question, problem
with critical thinking to derive logical answers, have difficulty with word associations,
categorizing and classifying, have difficulty in taking notes, have difficulty with listening

for long period, exhibit difficulty in paying attention etc. They usually ask for multiple
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repetitions. Such children watch other children while doing a task and often fail to do it
when the instructions are given orally. All these can be manifestations of listening

comprehension deficit in children with Learning disability.

As mentioned above, there are various cognitive and linguistic processes
important for listening comprehension. The ability to recall information is often important
for a complete understanding of the message. This depends on individual’s memory.
Human memory has various ‘“storage units”, including sensory storage, short term
memory, working memory and long term memory (Jones, 2016). According to Baddeley
(1986) working memory is a temporary storage of information necessary to perform tasks
such as learning, reasoning, and comprehension. It is a multi-component capacity limited
system. In the model of working memory given by Baddeley and Hitch (1974), there are
three main components; the central executive, the articulatory loop, and the visual-spatial
scratch pad. The central executive is the controlling system where as the articulatory loop
and the visual-spatial scratch pad deals with the verbal and visual information
respectively. The function of articulatory loop is to store verbal input temporarily,
especially fresh phonological input (Baddeley, Gathercole, &Papagno, 1998), while other
cognitive tasks such as auditory comprehension take place. A fourth component of this
model has been included later, the episodic buffer, which is responsible for binding
information across informational domains and memory subsystems into integrated chunks
(Baddeley, 2000). Verbal working memory is defined as a set of verbal processing

resources that can be devoted to all verbal tasks (Just & Carpenter, 1992).

Impaired working memory skills are found to be a common feature of a wide
range of developmental disorders and specific learning difficulties, including ADHD,
dyslexia, Specific Language Impairment and reading and mathematical difficulties

(Archbald & Gathercole, 2007; Holmes, Gathercole, Hilton, Place, Alloway & Elliott,
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2012; Swanson & Sachse-Lee, 2001). Because working memory is used to process and
store information during complex and demanding activities, it supports various tasks that
children routinely engage in at school such as following verbal directions given by
teachers, remembering details of stories and character names, paying attention,
memorizing poems, prayers etc.. The major signs of working memory deficits in children
include: poor academic progress, difficulties following multistep instructions, failing to
complete common classroom activities that require large amounts of information to be
held in mind and high levels of inattentive and distractible behavior (Gathercole,
Alloway, Kirkwood, Elliot, Holmes & Hilton, 2008; Gathercole, Lamont &Alloway,

2006).



CHAPTER 2: Review of Literature

Language learning is an ongoing and active process in humans, and its
development is not restricted to preschool years. From the stage of cooing and babbling,
children progress through stages of proto words, true words, phrases, short simple
sentences, long complex sentences and will demonstrate narratives, extended
conversations with family and friends, by the age of six years (Nippold, 1998), but there
still is a great amount of language development to be completed during the later years.
Language develops through the interactions of cognitive, neurological, and
environmental subsystems. In school years, children’s language abilities continue to
increase in terms of metalinguistic, cognitive and social development.

Learning language primarily happens through listening to language. By the time
children acquire literacy, reading also contributes to further language development
(Nippold, 2006). As listening and speech are the first modalities through which language
is learned and expressed respectively, these are considered as the primary language
modalities (Varghese, 2000), which is followed by the reading and writing modalities.
2.1 Listening comprehension

The processes of listening include receiving, interpreting, recalling, evaluating,
and responding (Jones, 2016). In the process of receiving, the authors have reported that
an individual must take in stimuli through the senses. It was observed that this part of the
listening process is more physiological compared to other parts, which include cognitive
and relational elements (Varghese, 2000). Primarily the information is taken from
listening is through auditory channel (Jones, 2016).

Listening comprehension can be conceptualized as a person’s ability to
understand what he/she hears. In psycholinguist’s view, listening comprehension

involves the conversion of sound sequences associated with the utterance produced, into



meaning, which is the most abstract form in the working memory system (Garrod, 1995).

During the interpreting stage of listening, it has been proposed that the
information will be combined and an individual attempts to make meaning out of that
information using schema. The interpreting stage engages cognitive and relational
processing as we take in informational, contextual, and relational cues. It is through the
interpreting stage that one may begin to understand the stimuli that were heard. When we
understand something, we will try to correlate it with past experiences. Through the
comparing novel information with past information, updating or revising particular
schema can also happen, if we find the novel fact relevant and credible. The ability to
recall and compare information is dependent on how the memory works (Jones, 2016).
The ability to recall such information depends on individual’s memory (Jones, 2016).

Listening comprehension involves various cognitive and linguistic processes
(Hogan, Adolf & Alonzo, 2014). Linguistic influences include vocabulary (Braze, Tabor,
Shankweiler, & Mencl, 2007; Cromley & Azevedo, 2007; Muter, Hulme, Snowling, &
Stevenson, 2004; Storch & Whitehurst, 2002), background knowledge (Rosenblatt,
1985), inferencing (Cain, Oakhill, Barnes, & Bryant, 2001) etc. Inferencing is the
process of filling in the missing information of a discourse to create a complete mental
representation (Bowyer-Crane & Snowling, 2005).There are reports suggesting
importance of comprehending factual information, inference making and self-monitoring
of comprehension in successful comprehension of language in academic situations
(Westby, 1991). Some researchers also found that inferencing is associated with memory
and narrative recall ability (Cain et al, 2001; Johnson-Laird &Bethell-Fox, 1978; Paris &
Upton, 1976).In case of inference making in reading comprehension, it has been reported
that the skilled readers have the capacity to integrate the elements of the text to draw
inferences.

According to Cain and Oakhill (1999) poor comprehenders tend to have less
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effective inferencing skills than skilled comprehenders. And this helps to form more
cohesive mental models of the discourse. Good comprehenders can comprehend words
and sentences in a story or discourse, and can recall and integrate the current information
to the Dbackground knowledge and construct a  cohesive  mental
model(Kintsch&Kintsch,2005). Listening comprehension and reading comprehension
shares the same language processes, wherein for listening comprehension cognitive
demands needed for decoding orthographic form is absent (Gough & Tunmer,
1986).According to the simple view of reading (Gough &Tunmer, 1986) reading
comprehension is the product of two primary factors: word recognition, and listening
comprehension. These two components are necessary for reading comprehension to take
place. That is when text decoding skills are controlled; reading comprehension and
listening comprehension should be equal.

According to Bishop (1997) spoken language comprehension requires competence
in phonology, semantics, syntax and pragmatics. He stated that in order to comprehend
spoken language, available information should be encoded into phonological
representation. Further this would interact with the long term representations in mental
lexicon and helps in associating a given sound pattern with meaning. Listening
comprehension is a very important skill which assists in linguistic and academic
development. Stojanovik and Riddell (2008) stated that a child’s weakness in ability to
comprehend spoken language is the cause of early learning difficulty.

2.2 Working memory and listening comprehension

Human memory consists of multiple “storage units,” including sensory storage,
short-term memory, working memory, and long-term memory (Jones, 2016).Working
memory can be defined as a short-duration, capacity limited memory system which can
simultaneously store and manipulate information to complete a task (Baddeley, 1995).

Verbal working memory is a set of verbal processing resources that can be devoted to all
7



verbal tasks (Just &Carpenter, 1992).

Baddeley (1986) proposed that short term memory or the working memory is
composed of three separate units such as central executive, phonological loop and visuo-
spatial sketch pad. The phonological loop plays an important role in everyday life. The
phonological loop may play a key role in the acquisition of vocabulary, particularly in the
early childhood years. It may also be vital for learning a second language. The
phonological loop (or "articulatory loop™) deals with sound or phonological information.
Simple model of the phonological loop (Baddeley, 1986), a component of working
memory, has proved capable of contributing for the development. However, the role of
this subsystem in everyday cognitive activities was unclear. Therefore in the review
article by Baddeley, Gathercole, and Papagno (1998), the authors reviewed studies of
word learning. In learning new phonological sequences and patterns for the purpose
language development, the phonological loop plays an inevitable role. The authors
proposed that the chief use of the phonological loop is to store unfamiliar sound patterns
while more permanent memory records are being constructed. It is also said that it is used
in retaining sequences of known words. Visuo-spatial sketch pad is specialized for storing
visual and spatial information. Here the visual imaginary tasks are performed. Sketch pad
also stores visual information that has been encoded from verbal stimuli. It is used for the
brief storage and operation of spatial and visual information. The central executive is
considered as the workhorse and instigator of human cognition. It assigns attention to a
task and helps to store the particulars and computational functions of a given task.

Literature suggests that verbal working memory is an important skill in
comprehending complex and lengthy spoken information, as it keeps important
information while the processes for comprehension take place. It is proposed that mental
representations of both explicit and implicit information are shaped during listening,

andthese will be maintained in working memory and repetitively modified as novel
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information is processed (Kintsch, 1998; Zwaan & Radvansky, 1998). It is also reported
that discourse level listening comprehension tends to be more taxing on working memory
abilities. For example, listeners are usually unable to control the rate of speech, which
makes rapid decay of information during listening tasks (Molloy, 1997).

Working memory capacity often influence the predictive inference generation
from discourse (Lehman-Blake & Tompkins, 2001; St. George, Mannes, & Hoffman,
1997). Many authors proposed that working memory is utilized to construct, maintain,
and update detailed mental representations of both factual and inferential information
during listening and reading (Zwaan & Radvansky, 1998). More in-depth comprehension
and better ability in recalling details and deriving inferences are associated with more
sophisticated mental images.

Polisenka, Chiat and Roy (2015) conducted a study to find out the efficacy of
sentence repetition tasks, where they had several linguistic conditions one of which was
non-word embedded sentence repetition and they reported that immediate sentence
repetition in 4 to 5 year old children tap phonology and morpho-syntactic abilities of
children

Swanson and Beebe-Frankenberger (2004), conducted a study on elementary
school grade children. They reported that in typically developing children, of first, second
and third grades, younger children performed poorer on working memory task. And they
also reported that working memory predicted precision of clarification while doing word
problems. This was found to be independent of measures of fluid intelligence, reading
ability, math ability, and skill of algorithms, phonological processing, semantic
processing, rapidity, short term memory, and inhibition. The results support the opinion
that the executive system is a key forecaster of children's problem solving.

Kim (2016) studied effect of cognitive skills (working memory and attention),

language skills (vocabulary and grammatical knowledge), and higher-order cognitive
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skills (inference, theory of mind, and comprehension monitoring) on listening
comprehension in children of Grade 1. The author reported that that listening
comprehension can be directly predicted by cognitive processes such as working
memory, grammatical knowledge, inference, and theory of mind and it can also be
indirectly predicted by attention, vocabulary, and comprehension monitoring skills. The
results highlighted the direct and mediated nature of relations among skills involved in
listening comprehension. A study by Florit, Roch, Altoe and Levorato (2009) analyzed
the developmental path of the relationship between memory skills and listening
comprehension in the age range of 4-6 years and the results obtained showed that both
short-term and working memory predicted listening comprehension, the predictive ability
of memory skills was found to be steady through the selected age range.

Adams, Bourke, and Willis (1999) examined the relationship between listening
comprehension, and short-term and working memory in children aged between 4.6 years
and 5.6 years. In this study also the authors could propose a relation between listening
comprehension and working memory measures. The influence of working memory
on spoken language comprehension was studied by Daneman and Merikle (1996) and
they claimed that procedures that utilize the combination of processing and storage
capability of working memory (e.g., reading span, listening span) predicts spoken
language comprehension better than the measures which activates only the storage

capability (e.g., word span, digit span).

Daneman and Blennerhassett, (1984) analyzed short-term, working memory and
their relationship to oral language comprehension in children between 3 and 5 years of
age. They found that short-term memory was a poor predictor of listening comprehension
in preschool children, when compared to the predictive power of working memory.

Nation, Adams, Bower-Crane, and Snowling (1999) also showed a direct relation is
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present between memory and listening comprehension. According to him only verbal
working memory is related to listening comprehension, and he excluded the role of visuo-
spatial memory in listening comprehension. Listening comprehension also plays an
important role in reading comprehension, and this has been supported by many studies
(Hoover & Gough, 1990; Tunmer & Greaney, 2010; Vellutino, Tunmer, Jaccard, & Chen,
2007).

Cain, Oakhill, and Bryant (2004) aimed at investigating the relationship between
working memory capacity and reading comprehension skills. The study included
participants of age range 8, 9, and 11 years. The authors tested children’s reading ability,
vocabulary and verbal skills, performance on two working memory tasks that is sentence-
span and digit span. The component skills of comprehension were also assessed (i.e.,
inference making, comprehension monitoring and story structure knowledge). The
authors observed that working memory and component skills of comprehension predicted
unique reading comprehension .The authors also found that relations between reading
comprehension and both inference making and comprehension monitoring were not
totally influenced by working memory.

It has been reported that the working memory capacity improves with age
(Alloway, Gathercole, Willis, & Adams, 2004). The performance seems to improve till
teenage years and reaches a steady state similar to adults. Then as the age increases a
decline in working memory capacity is also observed by different authors.

2.3 Working memory and listening comprehension in children with Learning

disability

Deficits in working memory are found to be a widespread feature of a wide range
of developmental disorders and specific learning difficulties. Swanson and Berninger

(1996) stated that children with all types of learning disabilities display poor working

11



memory performance, especially in verbal and executive working memory. Siegel and
Ryan (1989) found that children with Learning disability have poor verbal working
memory. They reported that the developmental trends of verbal working memory and the
deficits shown by children with Learning disability suggests the importance of verbal
working memory in learning. Swanson (1993) also suggested that children with learning
disability suffer verbal and visuo-spatial working memory deficits.

Daneman and Carpenter (1980) conducted a study on 20 college students to find
out the correlation between working memory and reading and listening comprehension.
He proposed a reading span task and modified span task (listening) span as a measure of
VWM. The span measures were collected and compared with the reading and listening
comprehension tasks. The results suggested that the reading span task correlated with
reading comprehension. And both the span measures were correlated with listening
comprehension. They reported that the span tasks tap the working memory capacity,
which is essential for comprehension. This reported that a good comprehender will have a
better working memory capacity. Baker (1985) replicated the Daneman and Carpenter’s
study and reported similar results, where the reading span tasks correlated well with
comprehension skills.

Gathercole, Brown and Pickering (2003) reported that complex memory span
tasks are good predictors of later scholastic achievements. It is also reported to be
predictive of different measures such as literacy (Gathercole & Pickering, 2000;
Swanson, 1994), mathematics (Gathercole & Pickering, 2000; Siegel & Ryan, 1989), and
language comprehension (e.g., Cain, Oakhill, & Bryant, 2004; Nation, Adams, Bowyer
Crain, & Snowling, 1999). Low working memory scores are reported to be related to poor
performance on mathematic word problems (Swanson & Sachse-Lee, 2001) and poor
computational skills (Bull & Scerif, 2001; Geary, Hamson & Hoard, 2000). Working

memory capacity also has a significant impact on learning in various developmental
12



disorders such as reading disabilities (Alloway, Gathercole, Willis, & Adams, 2004),
language impairments (Alloway & Archibald, 2008), and motor difficulties (Alloway,
2007).

Alloway(2010)conducted a study to investigate the contribution of 1Q and
working memory to academic attainment in young school going children. They assessed
children at five years of age and then at eleven years of age. They reported that at
younger age the children have few knowledge resources to supplement learning and
hence working memory is highly associated with learning abilities in children at younger
ages. Whereas when children get older, the knowledge base increases and the role of
working memory in learning seems to reduce and factors such as vocabulary starts to
contribute to learning outcomes. Hence they proposed that working memory is a more
influential predictor of upcoming scholastic achievement than 1Q during the initial years.

Pickering and Gathercole (2004) found that children with troubles of a behavioral
or emotional nature had a normal performance on all of the memory tasks whereas
children identified as having general learning difficulties that included both literacy and
mathematics performed poorly in all working memory tasks. Many children identified by
as having of reading and mathematical learning difficulties have noticeable reduction of
working memory capacity (Siegel& Ryan, 1989; Swanson, 1994; Swanson et al., 1996).

Swanson and Berninger (1996) conducted a study which correlated several
working memory and phonologic short term memory tasks with writing and reading and
they stated that in verbal and executive working memory tasks, children with all types of

learning disabilities had poor performance.

McLean and Hitch (1999) aimed at investigating the working memory deficit in 9
year old children with specific arithmetic difficulties. They used a battery of 10 tasks to

assess different aspects of working memory, including subtypes of executive function.
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The results revealed that children with poor arithmetic skills had normal phonological
working memory but were impaired on spatial working memory and some aspects of
executive processing. Such students were also impaired on aspects of executive processes
for storing and manipulating information in long-term memory. Therefore these deficits
in executive and spatial working memory are reported to be key factors in poor scholastic

achievements.

Literature suggests that children with Learning disability (LD) often show
problem with language components and cognitive components required for discourse
level listening comprehension. Children with LD are also found to have poor reading
comprehension along with listening comprehension. “Simple view reading model” of
reading given by Gough and Tunmer (1986) opined the necessity for reading
comprehension for overall language comprehension. According to this model reading
comprehension is the outcome of two crucial factors. First factor is word recognition that
is the ability to translate orthography into pronounceable words. Second factor is
linguistic comprehension that is the ability to understand the text if it is heard instead of
read. The model also says that just with these two factors achievement in reading
comprehension is not possible. Therefore during text decoding along with reading
comprehension even listening comprehension is required. In other words skilled reading
needs improvement of the processes by which recognition and understanding of words
occur(i.e., word recognition processes). It also requires the development of language
comprehension processes which helps in comprehending spoken language as well.
Learning to read involves setting up of the processes. That is words are recognized and
understood and the language comprehension processes continue to develop for both
written and spoken language comprehension. Swanson and Alexander (1997) found that

when children with learning disabilities within the age range of 8-12 years were matched
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with control group for 1Q, the experimental group showed deficits in aspects of working
memory. They claimed that working memory best predicts the reading comprehension
abilities.

Because working memory is used to process and keep information during
complicated and challenging activities, it supports many activities that children routinely
engage in school. The major signs of working memory deficits in children include: poor
academic progress, difficulties following multistep instructions, failing to complete
common classroom activities that require large amounts of information to be held in mind
and high levels of inattentive and distractible behavior (Gathercole, Alloway, Kirikwood,
Elliot, Holmes & Hilton, 2008; Gathercole, Lamont & Alloway, 2006). Often these
difficulties are observed in children with Learning disability (Miles, 1982; Augur, 1985;
McLoughlin, Fitzgibbon & Young, 1994). Some of these difficulties as reported in the
literature indicate that children showing such signs of poor working memory seem to
have deficits in listening comprehension as well. Listening comprehension is reported to
be highly predictive of academic achievement (Bishop & Snowling, 2004) and the cause
of early learning difficulty is reported to be due to child’s inability to comprehend spoken
language (Stojanovik & Riddell, 2008).

Alloway (2009) reported that in children with learning difficulties , along with
the developmental lag, the working memory deficit cannot made up as the age increases
and will continue to follow the same pattern and capacity throughout years of school life,
which further reduces the children’s ability to overcome learning difficulties over time
and compromise their academic success. So it is very crucial to assess children at risk for
learning disabilities for working memory impairments and give early intervention in order
to help children overcome their academic difficulties. It is reported that the working

memory impairments are often undetected and misdiagnosed as attention problems and
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impairment of working memory are closely associated with learning deficits, as well as
daily classroom activities (Alloway, et al., 2006).

Literature suggests that verbal working memory is a fundamental factor in
comprehending complex and lengthy spoken information, as it keeps important
information while the processes for comprehension take place. It is proposed that mental
representations of both explicit and implicit information are formed during listening,
which are maintained in working memory and repetitively adapted as novel upcoming
information is processed (Kintsch, 1998; Zwaan & Radvansky, 1998). It is also reported
that discourse level listening comprehension tends to be more taxing on working memory
abilities. For example, listeners are usually unable to control the rate of speech, which
makes rapid decay of information during listening tasks (Molloy, 1997).

Swanson (1993) also suggested that children with learning disability suffer verbal
and visuo - spatial working memory deficits. These limitations in verbal working memory
can also be demonstrated as listening comprehension deficits in children with learning
disability as they are not able to store and process large amount of information needed for
discourse level listening comprehension. Hence there is a need to study the verbal

working memory and listening comprehension in children with learning disability.

Aim and Objectives of the study
The aim of the present study is to study verbal working memory (VWM) and
discourse level listening comprehension (DLC) of children with Learning disability in the

3 and 4™ grades.

16


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4750491/#R57

Objectives of the study

The objectives of the study are

To study the performance of typically developing children in the 3™ and 4™ grades
on VWM and DLC.

To compare the performance of typically developing children and children with
Learning disability in the 3" and 4™ grades on VWM and DLC.

To study the relationship between VWM and DLC in children with Learning

disability in the 3" and 4™ grades.

Hypotheses

There is no significant difference in the performance of typically developing
children in the 3" and 4™ grades on VWM and DLC.

There is no significant difference in the performance of typically developing
children and children with Learning disability in the 3" and 4™ grades on VWM
and DLC.

There is no significant correlation between VWM and DLC of children with

Learning disability in the 3™ and 4™ grades.
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CHAPTER 3: Method

The primary aim of the present study was to study verbal working memory and

discourse level listening comprehension in children with Learning Disability (LD) in the

d th . .
3" grade and 4 grade. A standard two group comparison research design was used to

compare the verbal working memory and discourse level listening comprehension in
typically developing children, TDC (i.e., control group) and children with learning

disability, LD (i.e., clinical group).
3.1 Participants

The participants were divided into two groups, the clinical group and the control
group. The clinical group included a total of 10 children with LD. The control group
included a total of 20 TDC. All the participants were further subdivided into groups of
3"grade (8yrs < A < 9.0 years) and 4t grade (9.0 < A <10.0 years), children, where ‘A’

is the age of the child).

Participant Selection Criteria

The participants in the two groups were selected based on the following criteria:

a) Children attending regular English medium school in 3"and 4" Grades with
Malayalam as the mother tongue.

b) Participants who had no sensory, motor issues according to ICF CY checklist(WHO
work group,2003)

¢) Children with average or above average academic performance were included in the
control group (as per the reports of the teachers). These children had no history of any
speech and language problems.

d) Children identified as Learning disability by a qualified Speech-Language Pathologist

and Clinical Psychologist was included in the clinical group.
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An informed consent was obtained from participants and / or caretakers before the
testing. The study followed the ‘AIISH Ethical Guidelines for Bio-Behavioral Research
Involving Human Subjects’.

3.2 Test material

The test material included stimuli for assessing verbal working memory (VWM)
and discourse level listening comprehension (DLC) tasks. The stimuli for assessing
VWM included 15 sentences in Malayalam, each of them had one three syllabic non word
in it ( See Appendix I).The rules used to construct the non-words were based on the rule
followed in the Early Repetition Battery (Seef-Gabriel, Chiat & Roy, 2008), and Word
and Non-word repetition test for children in Kannada (Swapna, 2011). These non-words
were embedded in meaningful sentences of different word lengths. The sentences were
arranged in the order of increasing number of words, from three word sentences to seven
word sentences, and the position of the non-words in sentences were randomized.

E.g.: ‘/na:n darumam Kafitfo/’, where ‘/darumam/’ is a non-word which is derived from

the Malayalam word ‘/maduram/’. The sentence means ‘I ate /darumam/’.

The DLC was assessed using five stories followed by questions (see Appendix II).
The stimuli for assessing listening comprehension included 5 stories in Malayalam, which
were the translated version of stories selected from Reading acquisition profile in
Kannada given by Prema (1997) and modified by Divyashree (2017). For each story there
were 6 questions, where in 3 questions were based on content and information that are
explicitly provided in the passage (factual questions), E.g: /arrkkamps naja
onda:jironnato?/ which means ‘who had dog?’ And the next 3 questions were used for
measuring the participant’s comprehension of implicit information that could be inferred

from the passage (Inferential questions) e.g.: /na:ja ko:3zikkunpins tinnila:jironnankil ento
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sambavitfo:na?/  ( which means If the dog didn’t eat chicken , what would have
happened?)

The factual questions were followed by a multiple-choice task, where the
participants were provided with the multiple-choices in the form of line drawings which
were adapted from Divyashree (2017) (see Appendix I11).

The sentences, stories, questions (factual questions and inferential questions), and
pictures were validated by three Speech Language Pathologists (SLPs). The SLPs were
expected to rate the stories and questions using the Likert scale given based on two
criteria for each grade (Grades 3rd and 4th). The rating was done for two aspects which
included -appropriateness and difficulty of stories for each grade and appropriateness of
questions for each grade.

Following Likert scales were used to rate score stories and questions. Level of
Appropriateness: 1-Absolutely inappropriate; 2—Inappropriate; 3— Slightly inappropriate;
4— Neutral; 5- Slightly appropriate; 6— Appropriate; 7-Absolutely appropriate. Level of
difficulty: 1- Very difficult; 2 — Difficult; 3 — Neutral; 4 — Easy; 5 — Very easy. The SLPs
were also asked to rate the level of appropriateness and level of difficulty using same
Likert scale for pictures, they were asked to rate the parameters like size and appearance
of the pictures, iconicity, stimulability and clinical relevance as very poor, poor, fair,
good and excellent. The sentences, stories and questions which are rated slightly
appropriate to absolutely appropriate and neutral to very easy, by at least 2 SLPs were
used for the present study. Similarly the pictures which are rated as fair, good or
excellent in all the parameters given are selected for the study.

Linguistic profile test in Malayalam (Asha, 1997) was used to assess for language
ability, where in the phonological, syntactical and semantic ability of the participants was

assessed.
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33 Procedure

The participants were tested individually in quiet room. After the administration
of the screening test, the language ability of the participant was assessed using the
Linguistic profile test in Malayalam (Asha, 1997). After that the sentence repetition task
was carried out to assess VWM. Experimenter played the sentences one at a time and the
participants were asked to repeat them back correctly. Then the stories were played to the
child one at a time. Then the child’s comprehension was assessed by 6 multiple-choice
questions (3 factual questions and 3 inferential questions). After playing the factual
questions, the experimenter read the possible answers while pointing to the corresponding
pictures. The child was then asked to choose the correct answer. Then the experimenter

read the inferential questions and asked the child to answer.

3.4  Scoring and analysis

The responses were recorded on a response sheet and scored.

Sentence repetition: A score of ‘1’ was given for the correct repetition of sentence
and a score of ‘0’ for any errors present. The responses of the participants were
transcribed for further qualitative analysis. Then the score for each level (out of 3) and
the grand total (out of 15) was calculated.

Listening comprehension: Each passage consisted of 6 questions (3 factual
questions and 3 inferential questions), each questioncarried 2 points. For factual questions
the score of ‘0’ was given for incorrect answer and the score of ‘2’ was given for correct
response. For inferential question the score of ‘0’ was given for incorrect response, the
score of ‘1’ was given for incomplete correct response and the score of ‘2’ was given for
correct response.The total score for factualquestions (score out of 6) and the total score
for inferential questions (score out of 6) was obtained for each passage. Then the total for
factual questions, inferential questions (each score out of 30) and the grand total (out of

60) were calculated. The data was further analyzed using SPSS software (Version 20.0)
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CHAPTER 4: Results

The primary aim of the present study was to investigate verbal working
memory and discourse level listening comprehension in children with LD in the 3™
grade and 4™ grade. A standard two group comparison research design was used to
compare the VWM and DLC in typically developing children, TDC (i.e., control
group) and the children with learning disability, LD (i.e., clinical group). The task for
assessing verbal working memory was sentence repetition and for assessing listening
comprehension five stories, each followed by six questions were used.

Descriptive statistics was used to compute mean, median and standard
deviation values (SD) for typically developing children and children with Learning
disability. Shapiro-Wilk’s test was administered to check for normality, and the
results revealed that the data did not follow normal distribution. Also there was
ceiling effect in the scores of listening comprehension for factual questions. So Non-
parametric tests were carried out to infer the performance of TDC and children with
LD on LPT, VWM and DLC, to compare the performance of children across grades
and across groups and also to infer about the correlation between VWM and DLC.

The results are discussed under the following subsections

4.1  Performance of TDC in the 3" grade and 4™ grade on LPT, VWM and DLC
4.2  Comparison between TDC and children with LD on LPT, VWM and DLC.
4.3  Relationship between VWM and DLC in children with Learning disability in

the 3 and 4™ grades.
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4.1 Performance of TDC in the 3" grade and 4" grade on LPT, VWM and

DLC

The results of the study are explained under following subsections.

4.1.1 Performance of TDC in the 3" grade and 4™ grade on LPT.

Descriptive statistics was used to compute mean, median and SD for scores of

LPT, VWM, and Listening Comprehension components. The scores for Listening

comprehension included total score for Factual questions (LCF), total score for

Inferential questions (LCI) and total discourse level listening comprehension scores

(DLC) for TDC. Table 4.1.1 shows mean, median and SD scores of 3 and 4™ grades

TDC on LPT, VWM and DLC.

Table 4.1.1

Mean, median and SD scores of 3" and 4™ grades TDC on LPT, VWM and DLC.

Grade Mean Median SD
LPT 3 278.90 278.25 2.68
4 283.35 283.50 1.42
VWM 3 7.70 8.00 1.25
4 8.50 9.00 0.97
LCF 3 30.00 30.00 0.00
4 29.60 30.00 0.84
LClI 3 20.20 20.50 2.35
4 23.20 22.50 1.69
DLC 3 50.20 50.50 2.34
4 52.80 52.50 2.25

Note: LPT-Score of Linguistic Profile Test, VWM-Total score of verbal VWM task, LCF- Score of

factual questions, LCI-score of inferential questions, DLC- Total score of LC task.
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Analysis of results on Mann Whitney U test showed that there was a
significant difference between 3™ and 4™ grade TDC on LPT scores (/z/=3.04,
p<0.01).Results as shown in table 4.1.1 revealed that on LPT, 4™ graders showed a
better performance (Median=283.50, SD=1.42) than the 3" graders (Median=278.25,
SD=2.68).The results indicated a developmental trend showing an improvement in the

performance of children from 3" grade to 4™ grade on LPT.
4.1.2 Performance of TDC in the 3" grade and 4™ grade on VWM.

On VWM, it was found that there was no significant difference between the
performance of3"™ and 4™ graders (/z/=1.56. p>0.05). The results of VWM as in table
4.1.1 revealed that the performance of TDC in 4™ grade (Median= 9.00, SD=0.97)
was better than that of the children in 3" grade (Median=8.00, SD=1.25). The results
indicated a developmental trend showing an improvement in the performance of

children from 3" grade to 4™ grade on VWM.

Further, Friedman test was carried out to compare the five levels of VWM task
that is sentence repetition, which had sentences having three words at the first level to
sentences having seven words at the fifth level, each level had three sentences. On
Friedman test, there was a significant difference found between different levels of
VWM, hence Wilcoxon Signed rank test was carried out. The descriptive statistics
was done to find out mean, median and SD of five levels of VWM task. Table 4.1.2
shows mean, median and SD for five different levels of VWM task for TDC in 3 and

4" grade.
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Table 4.1.2

Mean, median and SD for five different levels of VWM task for TDC

Grades Parameter Mean Median SD
VWML 1 2.70 3.00 0.48

VWML 2 2.60 3.00 0.52

3 VWML 3 2.65 3.00 0.49
VWML 4 0.50 0.50 0.53

VWML 5 0.30 0.00 0.48

VWML 1 2.60 3.00 0.52

VWML 2 2.70 3.00 0.48

4 VWML 3 2.20 2.00 0.63
VWML 4 0.80 1.00 0.42

VWML 5 0.20 0.00 0.42

Note: VWML 1- verbal working memory Level 1, VWML 2- verbal working memory Level 2, VWML
3- verbal working memory Level, VWML 4- verbal working memory Level 4, VWML 5- verbal
working memory Level 5

Analysis of results on Friedman test revealed that there was a significant
difference between different levels of VWM TDC in both 3"( ¥’=33.52, p<0.01) and

4™ grade( ¥’=34.39, p<0.01), hence Wilcoxon Signed rank test was carried out to find

out which all levels of VWM task have significant difference between them.

For children in 3" grade, a significant difference was found between VWM
Level 1land VWM Level 3 (/z/=2.40, p<0.05), VWM Level 1 and VWM Level 4

(/z/=2.84, p<0.01), VWM Level 1 and VWM Level 5(/z/=2.86, p<0.01),VWM Level
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2 and VWM Level 3 (/z/=2.41, p<0.05), VWM Level2 and VWM Level 4 (/z/=2.85,
p<0.01), VWM Level 2 and VWM Level 5 (/z/=2.88, p<0.01), VWM Level 3 and
VWM Level 4 (/z/=2.06, p<0.05) and VWM Level 3 and VWM Level 5 (/z/=2.22,
p<0.05).The results as shown in table 4.1.2, suggested that the performance on VWM
Level 1 (Median=3.00, SD=0.48), VWM Level 2 (Mean=3.00, SD=0.52) and VWM
Level 3 (Median=3.00, SD=0.49) showed a similar performance, and were better than
the performance on VWM Level 4 (Median=0.05, SD=0.53) followed by the

performance on VWM Level 5 (Median= 0.00, SD=0.48).

For children in grade 4, a significant difference was found between VWM
Level 1 and VWM Level 4 (/z/=2.88, p<0.01),VWM Level 1 and VWM Level 5
(/z/=2.87, p<0.01), VWM Level 2 and VWM Level 4 (/z/=2.85, p<0.01), VWM Level
2 and VWM Level 5 (/z/=2.88, p<0.01), VWM Level 3 and VWM Level 4(/z/=2.74,
p<0.01),VWM Level3 and VWM Level 5 (/z/=2.87, p<0.01) and VWM Level 4 and
VWM Level 5 (/z/=2.45, p<0.05).The results as shown in Table 4.1.2 suggested that
the children performed similarly on VWM Level 1 (Median=3.00, SD=0.48) and
VWM Level 2 (Median=3.00, SD=0.52), followed by performance on VWM Level 3
(Median=2.00, SD=0.49) which were better than the performance on VWM Level 4
(Median=1.00, SD=0.53) followed by the performance on VWM Level 5
(Median=0.00, SD=0 .48).

Thus, the results showed that the performance of TDC in 3 and 4™ grade on
VWM task was better at the initial levels and reduced gradually as the level increased
i.e., children performed better on sentence repetition task when the length of the

sentences to be repeated was shorter.

Qualitative analysis of performance of children on VWM task was also carried
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out. For this the responses on sentence repetition were transcribed and were analyzed.
For the error analysis, the following terminologies were used, that are primacy error
(when the child repeated only the last words of a sentence presented at a particular
level), recency error (when the child repeated only the first words of a sentence
presented at a particular level), Non word errors (omission and substitution of
syllables in the non-word, and the conversion of non-word into a word) and others (no

response, repetition of words, addition of words etc).

While analyzing the sentence repetition task to assess VWM, most of the TDC
of both 3™ and 4™ grade were able to repeat the sentences correctly at least till level 3,
whereas most of the TDC of both 3™ and 4™ grade found it difficult at VWM level 4

and VWM level 5, where the sentence length were six and seven words respectively.

The error analysis showed that for TDC in both grade 3 and grade 4, primacy
error, recency error and non-word errors were prominently observed especially at
VWM level 4 and level 5. Eg: For the sentence ‘/ve:nalil vnnanija maram fajipa
pou:ka] konts nirapu/” which means ‘The tree that was drying during summer started to
fill with flowers tajipa’, |tajipa| is a non-word derived from the Malayalam word
‘patijo’ which means slowly. In case of recency error, the children expressed it as
Ivs:nalil vnanija maram tajipa po:v/ which means ‘The tree that was drying during
summer tajipa flower’. Primacy errors were comparatively less in TDC in both the
grades. In case of primacy error, while considering the above stated sentence, the
children expressed the sentence as /maram pu:ka] konts nirano/ which means ‘The
tree filled with flowers’. In case of non-word errors, the most prominent errors were
substitution of phonemes or syllables in non-words (eg: /tajips/ which means slowly
as /tajika/). Omission of syllables (eg: /rijana/ as / rma /), rearrangement of syllables

in non-word which created a true word (eg: /rijand/ as / nirajo/ which means full, from
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which the non-word was derived), and omission of non-word while repeating the
sentence (Eg: ‘/ve:nalil vnanija maram tajips po:kal konts nirapu/’ was repeated as
‘lva:nalil vnanija maram pu:ka] konts nirapu/” which means ‘The tree that was drying
during summer started to fill with flowers’) were also observed in TDC. The
rearrangement of syllables in the non-word and formation of a true word were mostly
observed at VWM level 2 and above. In any of the levels ‘no response’ was not

obtained.
4.1.3 Performance of TDC in the 3" grade and 4™ grade on DLC.

While considering the listening comprehension components, A significant
difference was found between the performance of 3™ and 4™ grade TDC in DLC
(/z/=2.21, p<0.05). For DLC, the performance of children in 4t grade (Median=
52.50, SD=2.25) was better than children in 3" grade (Median=50.50, SD=2.348). No
significant difference was found between the performance TDC in 3™ and 4™ grade on
LCF (/z/=1.45, p>0.05). For LCF, as shown in Table 4.1.1, 4™ graders
(Median=30.00, SD= 0.84) and 3" graders (Median=30.00, SD=0.00) showed a
similar performance, there was no developmental trend observed on LCF from 3™ to
4™ grade. A significant difference was found between the performance of 3 and 4™
grade TDC in LCI (/z/=2.79, P<0.01). For LCI, the performance of children in 4t
grade (Median= 22.50, SD=1.69) was better than that of children in 3™ grade

(Median=20.50, SD=2.35).

Thus the results showed a developmental trend through the improvement of
scores from 3" graders to 4™ graders for the parameters analyzed that are LPT, VWM

and DLC in TDC.
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Figure 4.1.1.Performance of TDC in 3" and 4™ grades on VWM and DLC

The comparison between total score of factual questions and inferential questions for
DLC task was also carried out for 3" and 4™ grade TDC using Wilcoxon signed ranks
test. Descriptive statistics was carried out to find the mean, median and SD of the total
score of factual and inferential questions. Table 4.1.3a shows mean, median and SD

of the total score of factual and inferential questions for 3" and 4™ grade TDC.

Table 4.1.3a

Mean, median and SD of the total score of factual and inferential questions for 3"

and 4" grade TDC
Parameter Mean Median SD
Grade LCF 30.00 30.00 0.00
3 LCI 20.20 20.50 2.35
Grade LCF 29.60 30.00 0.84
4
LCI 23.20 22.50 1.69

Note- LCI- Listening comprehension for inferential questions, LCF- Listening comprehension for
factual questions
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The analysis of results on Wilcoxon signed rank test indicated that there was a
significant difference between total score of factual questions and inferential
questions in both 3"grade (/z/=2.81, p<0.01) and 4™ grade (/z/=2.82, p<0.01) in TDC.
For TDC in grade 3, the performance was better for LCF (Median=30.00, SD=0.00),
than for the performance on LCI (Median= 20.50, SD=2.35). Similarly for TDC in 4™
grade the performance was better on LCF (Median= 30.00, SD=.84) than on LCI
(Median=22.50, SD=1.69).The performance on factual questions was better than the

performance on inferential questions for both 3 and 4™ grade TDC.

S20

Grade 3 Grade 4
Grades

Figure 4.1.2 Performance of TDC in 3™ and 4™ grades on total scores for LCF and

LCIL.

Further, comparison between different levels of DLC task in terms of the
scores of factual and inferential questions were also carried out. Friedman test was
carried out to see whether there is a difference between five levels of factual
questions. The mean, median and SD for different levels of factual questions for TDC

and children studying in 3™ and 4™ grade were calculated using descriptive statistics.
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Table 4.1.3b shows the mean, median and SD for different levels of factual questions

in 3 and 4™ grade TDC.

Table 4.1.3b

Mean, median and SD for different levels of factual questions in 3™ and 4™ grade

TDC.

Grades Parameters Mean Median SD
LCF1 6.00 6.00 0.00

LCF2 6.00 6.00 0.00

3 LCF3 5.80 6.00 0.63
LCF4 6.00 6.00 0.00

LCF5 6.00 6.00 0.00

LCF1 6.00 6.00 0.00

LCF2 6.00 6.00 0.00

4 LCF3 6.00 6.00 0.00
LCF4 5.60 6.00 0.84

LCF5 6.00 6.00 0.00

Note- LCF- Listening comprehension for factual questions. The numerical value along with, represents
the story number

Analysis of the results on Friedman test revealed that there was no significant
difference between different levels of factual questions in TDC of both 3™(3*=4.00,
p>0.05) and in 4™ grades (x*=8.00, p>0.05). The results as shown in Table 4.1.3b
revealed that the performance of children in both 3™ and 4™ grade were similar

through different levels of factual questions.

The responses of TDC for factual questions were qualitatively analyzed. For

factual questions, the answers were explicitly stated in the story itself. Most of the
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TDC in 3" and 4™ grade correct responses to the factual questions asked. Most of
them could answer even before presenting the multiple choices through cue cards. For
example, /na:jaentins a:nu tmnato?/ Which means ‘What did the dog eat?” Most of
the TDC gave complete and correct answers. That were /na:ja ko:zhikkoppins tinno/

or /ka:zhikkonnins tinnou/ which means ‘dog ate the chicken’.

Comparison between five levels of inferential questions was also carried
out.Friedman test was used to see whether there is a difference between 5 levels of
inferential questions in 3 and 4™ grade TDC. Table 4.1.3c shows the mean, median

and SD for different levels of inferential questions for TDC in 3" and 4™ grade.
Table 4.1.3c

Mean, median and SD for different levels of inferential questions for TDC in3" and

4" grade.

Grades Parameters Mean Median SD
LCI1 3.90 4.00 0.74

LCI2 4.20 4.00 0.79

3 LCI3 4,50 4.50 1.08
LCI4 3.50 4.00 0.71

LCI5 4.20 4.00 0.63

LCI1 4.80 5.00 0.79

LCI2 4.40 4.00 0.52

4 LCI3 4.40 4.00 0.52
LCI4 4.60 5.00 0.52

LCI5 5.00 5.00 0.67

Note- LCI- Listening comprehension for inferential questions. The numerical value along
with, represents the story number
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The analysis of results on Friedman test indicated that there is no significant
difference between five levels of inferential questions in children studying in both
3"grade (y’= 5.86,p>0.05)and 4™ grade (x°=7.19, p>0.05).The results as shown in
Table 4.1.3c revealed that the performance of children in both 3™ and 4™ grade was

similar through different levels of inferential questions.

The responses of TDC for inferential questions were qualitatively analyzed.
For inferential questions, the answers were not explicitly stated in the stories. Inorder
to answer such questions the children have to listen to the story carefully and infer the
details. In case of TDC, at initial levels children performed comparatively better and
as the length of the passage increased the performance slightly reduced in both 3™ and
4™ graders. The children often gave complete and correct answers, incomplete correct
answers and also few incorrect answers. For example, for the question
/ontma:nu a:ttitajan karfakara no:kkr tfiritfatte?/ which means ‘Why did the boy
laughed at the farmers?’, few of the TDC answered ‘because he thought that they
believed the lie and came running’ (which is a complete and correct answer), whereas
few of them answered ‘because the farmers believed’ (which is incomplete correct
answer), and some of them also answered, ‘because fox came’ (which is an incorrect
answer) and none of them answered ‘I don’t know’ and neither ‘no response’ was

obtained.

Comparison between factual and inferential questions for each stories using
Wilcoxon signed ranks test were carried out. Descriptive statistics was used to find
the mean, median and SD for different levels of factual and Inferential questions for
TDC studying in 3™ and 4™ grade. The results are provided in Table 4.1.3b and 4.1.3c

for 3" and 4" grade TDC.
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The analysis of results on Wilcoxon signed ranks test indicated that there was
a significant difference in the scores of LC for factual questions (LCF) and LC for
inferential questions (LCI) of each story for both Srdgrade and 4™ grade TDC. For
children in grade 3 significant difference was found between LCF storyl and LCI
story 1 (/z/= 2.85, p<0.01). The performance of 3™ graders on LCF story
1(Median=6.00, SD=0.00) was better than that of LCI story 1(Median=4.00,
SD=0.74).A significant difference was found for LCF story2 and LCI story 2
(/z/=2.84, p<0.01) in children in grade 3 , where the performance on LCF story
2(Median=6.00, SD=0.00) was better than that of LCI story 2(Median=4.00,
SD=0.79).There was a significant difference found between the performance on LCF
story3 and LCI story 3 (/z/=2.39, p<0.05) of 3" graders, where the performance of
LCF story 3(Median=6.00, SD=0 .63) was better than performance of LCI story
3(Median=4.50, SD=1.08). A significant difference was obtained between scores of
LCF story 4 and LCI story 4(/z/= 2.88, p<0.01) where the performance was better on
LCF story 4(Median=6.00, SD=0.00) than on LCI story 4(Median=4.00, SD=0.71). A
significant difference was also obtained between the scores of LCF story 5 and LCI
story 5(/z/= 2.88, p<0.01), where the performance of LCF story 5 (Median=6.00,
SD=0.00) was better than that of LCI story 5(Median=4.00, SD=0.67). The results
suggested that at all the levels performance of LCF was better than that of LCI in

TDC in 3" grade.

For children studying in 4™ grade a significant difference was found between
LCF storyl and LCI story 1 (/z/= 2.58, p<0.05). The performance of 4™graders on
LCF story 1(Median=6.00, SD=0.00) was better than that of LCI story
1(Median=5.00, SD=0 .79). There was a significant difference between the

performance on LCF story 2 and LCI story 2 (/z/=2.89, p<0.01), where the
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performance was better on LCF story 4 (Median=6.00, SD=0.00) than on LCI story 4
(Median=4.00, SD=0.52). A significant difference was present between scores of LCF
story3 and LCI story 3 (/z/=2.89, p<0.01)where the performance was better on LCF
story 4(Median=6.00, SD=0.84) than on LCI story 4(Median=4.00, SD=0.52).There
was a significant difference between the performance on LCF story 4 and LCI story
4(/z/= 2.33, p<0.05), where the performance was better on LCF story 4(Median=6.00,
SD=0.00) than on LCI story 4(Median=5.00, SD=0.52). A significant difference was
found between the performance on LCF story 5 and LCI story 5(/z/= 2.64, p<0.01),
here also performance of LCF story 5 (Median=6.00, SD=0.00) was better than that of
LCI story 5(Median=5.00, SD=0.67). The results suggested that the performance of

LCF was better than that of LCI at all the levels in TDC studying in 4™ grade.

4.2  Comparison between TDC and children with LD on LPT, VWM and

DLC.

Descriptive statistics was used to calculate mean, median and SD of scores of
LPT, VWM, and Listening Comprehension components such as total score for Factual
questions (LCF) total score for Inferential questions (LCI) and total discourse level
listening comprehension scores (DLC) for children with LD. Table 4.2.1 shows mean,
median and SD scores of children with LD in 3 and 4™grades on LPT, VWM and

DLC.
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Table 4.2.1

Mean, median and SD scores of children with LD in 3™ and 4"grades on LPT, VWM

and DLC
Class Mean Median SD
LPT 3 256.80 258.50 4.96
4 261.80 263.00 2.64
VWM 3 4.60 5.00 0.55
4 5.00 5.00 1.00
LCF 3 26.80 26.00 2.28
4 28.80 30.00 1.79
LCI 3 15.80 16.00 1.79
4 17.60 17.00 0.89
DLC 3 42.60 42.00 241
4 46.40 47.00 1.95

Note:LPT-Score of Linguistic Profile Test, VWM-Total score of verbal VWM task, LCF-
Score of factual questions, LCI-score of inferential questions, DLC- Total score of LC task.

Analysis of results on Mann Whitney U test revealed that there was no
significant difference between 3™ and 4™ grade children with LD on LPT scores (/z/=
1.68, p>0.05). Results revealed that on LPT, 4™ graders showed a better performance
(Median= 263.00, SD= 2.64) than the performance of 3" graders (Median= 258.50,
SD= 4.96).0n VWM, it was found that there is no significant difference between the
performance of 3 and 4" graders with LD (/z/=0.67. p>0.05). The results of VWM
showed that the performance of children with LD in 4™ grade (Median= 5.00,
SD=1.00) was similar to that of the children in 3" grade (Median= 5.00, SD= 0.55).
The results indicated a developmental trend showing an improvement in the
performance of children from 3" grade to 4™ grade in LPT.
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While considering the listening comprehension components, there was a
significant difference found between the performances of 3 and 4™ grade children
with LD on DLC (/z/=2.21, p<0.05). For DLC, the performance of children in 4"
grade (Median= 47.00, SD=1.95) was better than children in 3" grade
(Median=42.00, SD=2.41). No significant difference was found between the
performance of children with LD in 3 and 4™ grade on LCF (/z/= 1.42, p>0.05). For
LCF, 4" graders (Median= 30.00, SD= 1.79) showed a better performance than 3"
graders (Median= 26.00, SD= 2.28). Hence there was a developmental trend observed
on LCF from 3" to 4™ grade. There was no significant difference was between the
performance of children with LD in 3" and 4™ grade on LCI (/z/= 1.62, P>0.05). For
LCI, the performance of children in 4™ grade (Median= 17.00, SD=0.89) was better
than that of 3" grade children (Median=16.00, SD= 1.79). Thus the results indicated a
developmental trend through the improvement of scores from 3™ graders to 4"

graders with LD for LPT and DLC.

Qualitative analysis of DLC and VWM was done for children with LD. The
observations on VWM task are discussed below. The children with LD in both grade
3 and grade 4, were only able to perform the task correctly till VWM Level 3, none of
the participants were able to do the task at VWM Level 4 and VWM Level 5.

In case of children with LD of 3 and 4™ grade, primacy error, recency error,
non-word errors and no responses were present on VWM task. Eg: For the sentence
‘lve:nalil vnanrja maram tajipa pu:ka] konts nirapu/” which means ‘The tree that was
drying during summer started to fill with flowers tajipa’, ‘tajipa’ is a non-word
derived from the Malayalam word ‘patijo’ which means slowly. In case of primacy
error, the children expressed it as /pu:ka] konts nirapv/which means ‘Filled with

flowers’. In case of recency error,the children expressed it as /vs:nalil vnanija maram
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pu:v| which means ‘The tree that was drying, flower’. Majorly omissions of non-
words in the sentences were present. Eg: The sentence ‘/vr:ttil potija sara:ka va:pni/’
which means ‘Have brought a new sara:ka at home’ where ‘sara:ka’ is a non word
derived from the word ‘kasa:ra’ in Malayalam which means ‘chair’, was expressed as
‘/vr:tul potija vaippt /2 which means ‘bought new at home’. Substitution and omission
of syllables or phonemes in non-words were also present in children of both the
grades. None of the children with LD rearranged syllables in non-word and created a
true word. And for almost all the children with LD were not responding at VWM

level 4 and VWM level 5.

On DLC, for factual questions children with LD showed some incomplete
correct and also incorrect responses, and they depended on the multiple choices and
cue cards to correctly answer the questions as the difficulty of the passage increased.
For example, /a:toms:jka:n po:jappo:] a:ftitajans onta:no  to:nnijate?/which means
‘What did the shepherd thought of doing when herding the sheep?’ Some children

with LD answered ‘he felt like fox is coming.’ or ‘he felt like shouting’.

For inferential questions, In case of children with LD most of the answers
were ‘incomplete correct’, ’incorrect’, For example, while answering the question
/ontma:nou a:ttitajan karfakaro no:kkitfiritfat?/ which means ‘Why did the shepherd
laughed at the farmers?’, most of the children with LD answered ‘because the farmers
ran and came’ (which is incomplete correct answer), and some of them also answered,

‘because fox came’ (which is an incorrect answer) or ‘don’t know’.

Further, descriptive statistics was used to calculate mean, median and SD of
LPT, VWM and DLC of children with LD and TDC irrespective of grades. Table

4.2.2 shows mean, median and SD scores for LPT, VWM and DLC of TDC and LD
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irrespective of grades.

Table 4.2.2

Mean, median and SD scores for LPT, VWM and DLC of TDC and LD irrespective

of grades.

Parameters Group Mean Median SD
TDC

LPT 281.13 282.25 3.09
LD 259.30 260.00 4.58
TDC

VWM 8.10 8.00 1.17
LD 4.80 5.00 0.79
TDC

LCE 29.80 30.00 0.62
LD 27.80 28.00 2.20
TDC

LC 21.70 22.00 2.52
LD 16.70 17.00 1.64
TDC

DLC 51.50 51.50 2.61
LD 44.50 44,50 2.88

Note:LPT-Score of Linguistic Profile Test, VWM-Total score of verbal VWM task, LCF- Score of
factual questions, LClI-score of Inferential questions, DLC - Total score of LC task, TDC- Typically
developing children, LD- Children with Learning Disability.

Results of Mann Whitney U test revealed that a there was a significant
difference between TDC and children with LD on scores of LPT (/z/=4.41, p< 0.01),
where the performance of children with LD (Median= 260.00, SD= 4.58).was poorer
than that of TDC (Median= 282.25, SD=3.09). There was a significant difference
between TDC and children with LD on VWM (/z/=4.37, p< 0.01), where the

performance of children with LD (Median= 5.00, SD= 0.79) was poorer than that of
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TDC (Median=8.00, SD=1.17). Thus the results suggested that the performance of LD

group was poorer than TDC on LPT and VWM.

On components of DLC, There was a significant difference on DLC (/z/=4.17,
p< 0.01) between TDC and children with LD. The performance of children with LD
(Median= 44.50, SD= 2.88) were poorer than that of. TDC (Median= 51.50, SD=
2.61) on DLC. A significant difference was found on LCF (/z/=3.06, p<0.01) between
TDC and children with LD. On LCF, the performance of children with LD (Median=
28.00, SD= 2.20) was poorer than that of TDC (Median= 30.00, SD= 0.62). A
significant difference was found on LCI (/z/=3.909, p< 0.01) between TDC and
children with LD. On LCI, the performance of children with LD (Median= 17.00,
SD= 1.64) were poorer than that of TDC (Median= 22.00, SD= 2.52). The results
showed that the performance of children with LD on LPT, VWM and DLC were

poorer than that of TDC.

Further descriptive statistics was used to calculate mean, median and SD
scores for LPT, VWM, and DLC for TDC and children with LD of 3" grade. Mann
Whitney U test was used to infer the data. Table 4.2.3 shows the mean, median and

SD of TDC and children with LD of 3™ grade on LPT, VWM and DLC.
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Table 4.2.3

Mean, median and SD of TDC and children with LD of 3" grade on LPT, VWM and

DLC
Group Mean Median SD

TDC 278.90 278.25 2.68
LPT

LD 256.80 258.50 4.96

TDC 7.70 8.00 1.25
VWM

LD 4.60 5.00 0.55

TDC 30.00 30.00 0.00
LCF

LD 26.80 26.00 2.28

TDC 20.20 20.50 2.35
LClI

LD 15.80 16.00 1.79

TDC 50.20 50.50 2.35
DLC

LD 42.60 42.00 2.41

Note: LPT-Score of Linguistic Profile Test, VWM-Total score of verbal VWM task, LCF- Score of
factual questions, LCI-Total score of Inferential questions, DLC- Total score of LC task, TDC-
Typically developing children, LD- Children with Learning Disability.

Analysis of results given on Mann Whitney U test showed that, there was a
significant difference between TDC and children with LD in 3™ grade on LPT
(/z/=3.06, p<0.01). For 3" graders the performance of children with LD
(Median=258.50, SD=4.96) were poorer than that of TDC (Median=278.25, SD=
2.68) on LPT. For VWM, it was found that there was a significant difference
between the performance of TDC and children with LD (/z/=3.11, p<0.01) in 3"
graders, where the performance of children with LD (Median= 5.00, SD=0.55) were
poorer than the performance of TDC (Median=8.00, SD=1.25).

While considering the components of discourse listening comprehension;
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LCF (/z/=3.15, p<0.01), LCI (/z/=2.66,p<0.01) and DLC (/z/=3.078, p<0.01) showed
a significant difference between LD and TDC of 3" grade. The performance of DLC
of children with LD (Mean=42.00, SD=2.41) was poorer than TDC (Median=50.50,
SD=2.35). For LCF, performance of children with LD (Mean=26.00, SD=2.28)were
poorer than the performance of TDC (Median=30.00, SD=0.00). For LCI also
children with LD (Mean=16.00, SD=1.79) performed poorer than TDC (Median=
20.50, SD=2.35).The performance of children with LD in 3" grade was poorer than

that of TDC in 3" grade on LPT, VWM and DLC.
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Figure 4.2.1.Performance of TDC and children with LD in 3™ grade on VWM and
DLC.
Further descriptive statistics was used to calculate mean, median and SD of
scores for LPT, VWM, and DLC for TDC and children with LD of 4" grade. Mann
Whitney U test was used to infer the data. Table 4.2.4 shows the mean, median and

SD of TDC and children with LD in 4" grade on LPT, VWM and DLC.
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Table 4.2.4

Mean, median and SD of TDC and children with LD in 4"grade on LPT, VWM and

DLC.
Group Mean Median SD
TDC 283.35 283.50 1.42
LPT
LD 261.80 263.00 2.64
TDC 8.50 9.00 0.97
VWM
LD 5.00 5.00 1.00
TDC 29.60 30.00 0.84
LCF
LD 28.80 30.00 1.79
TDC 23.20 22.50 1.69
LCI
LD 17.60 17.00 0.89
TDC 52.80 52.50 2.25
DLC
LD 46.40 47.00 1.95

Note: LPT-Score of Linguistic Profile Test, VWM-Total score of verbal VWM task, LCF- Score of
factual questions, LCl-score of Inferential questions, DLC- Total score of LC task, TDC- Typically
developing children, LD- Children with Learning Disability.

Analysis of results on Mann Whitney U test showed a significant difference
between LPT (/z/=3.09, p<0.01) between LD and TDC in 4™ grade, where the
performance of children with LD (Median=263.00, SD=2.64) in 4™ grade were
poorer than that of TDC (Median= 283.50, SD= 1.42). On VWM, there was a
significant difference between the performances of TDC in 4™ grade and LD in 4™
grade (/z/=3.13, p<0.01). The performance of children with LD in 4" grade
(Median= 5.00, SD=1.00) were found to be poorer than that of TDC in 4™ grade

(Median=9.00, SD=0.97).
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While considering the components of discourse listening comprehension,
Both DLC (/z/=3.02, p<0.01) and LCI (/z/=3.104, p<0.01) showed a significant
difference between LD and TDC in 4™ grade. On DLC, the performance of the
children with LD (Median=47.00, SD=1.95) was found to be poorer than TDC in 4"
grade (Median=52.50, SD= 2.25). On LClI, children with LD (Mean= 17.00, SD=
0.894) in the 4™ grade performed poorer than TDC (Median=22.50, SD=1.69). There
was no significant difference between LCF task of TDC and children with LD in 4"
grade (/z/=0.95, p>0.05). The results showed that the performance of TDC in 4"
grade (Median= 30.00, SD=0.84) on LCF was similar to that of children with LD in

4" grade (Median= 30.00, SD=1.79).

Overall, the comparison between TDC and children with LD on both 3™ and
4™ grades revealed that there was a significant difference in all the parameters tested
in the current study, that are LPT, VWM and discourse level listening
comprehension (LCI, LCF and DLC). The children with LD performed poorer in
LPT, VWM and DLC tasks, than TDC.
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Figure 4.2.2.The median scores of TDC and children with LD in 4™ grade on VWM

and DLC
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4.3

Relationship between LPT, VWM and DLC in children with Learning disability

in the 3 and 4™ grades

Spearman correlation analysis was carried out to find the relationship between
the scores of VWM and discourse level comprehension components that are LCF,
LCI and DLC, and the results are discussed below for 3" graders and 4™ graders in

both the groups.

For TDC, in 3™ graders there was no significant correlation between VWM
and LCI (p=0.202, p>0.05), VWM and DLC (p=.202,p>0.05). Similarly in 4™ graders
also there was no significant correlation between VWM and LCF (p=.047, p>0.05)
VWM and LCI (p=0.340, p>0.05), VWM and DLC (p=0.314, p>0.05). For children
with LD, no significant correlation was found between scores of VWM and LCF
(p=0.148, p>0.05), VWM and LCI (p=0.148, p>0.05) and VWM and DLC (p=0.289,
p>0.05) in 3" graders. Similarly in 4™ graders with LD also there was no significant
correlation present between the scores of VWM and LCF (p=0.177, p>0.05), VWM

and LCI (p=0.177, p>0.05), VWM and DLC (p=0.406, p>0.05).

Further, correlation between LPT and VWM was also carried out using
Spearman correlation test. The results showed that there was no significant correlation
between LPT and VWM (p=0.057, p>0.05) in TDC studying in 3" grade and between
4™ grade (p=0.054, p>0.05). For children with LD, there was no significant
correlation between LPT and VWM (p=0.866, p>0.05) for children in grade 3.
Whereas a positive correlation was observed for LPT and VWM in grade 4 children

(p=0.949, p<0.05) .
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Correlation between LPT and discourse level listening comprehension task
were also carried out. The results showed that, in TDC there was no significant
correlation between LPT and LCI (p=0.315, p>0.05) and also between LPT and DLC
(p=0.315, p>0.05) in children studying in 3" grade. Similarly in 4™ graders also there
was no significant correlation present between the scores of LPT and LCF (p=0.225,
p>0.05), between the scores of LPT and LCI (p=0.357, p>0.05) and between the

scores of LPT and DLC (p=0.350, p>0.05).

For children with LD, no significant correlation was found between scores of
LPT and LCF (p=0.205, p>0.05), LPT and LCI (p=0.051, p>0.05) and LPT and DLC
(p=0.100, p>0.05) in 3" graders. Similarly in 4™ graders also there was no significant
correlation present between the scores of LPT and LCF (p=0.447, p>0.05), LPT and

LCI (p=0.224, p>0.05), and between LPT and DLC (p=0.667, p>0.05).

Hence, overall the results of the present study revealed that, in TDC, A
developmental trend could be observed in LPT, VWM and DLC through an
improvement in scores from 3™ to 4™ grade. Similarly the results indicated a
developmental trend through the improvement of scores from 3" graders to 4™
graders with LD for LPT and DLC. The VWM performance revealed that there is a
significant difference between the levels, where the performance reduced as the
sentence length increased. There was no significant difference between different
levels of factual and inferential questions, whereas between factual and inferential
there was a significant difference, the performance on factual questions were better

than that of inferential questions.

On comparison of TDC and LD, the study revealed that there was a significant

difference found in LPT, VWM and DLC between the groups, where the children
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with LD performed poorer than that of TDC. The qualitative analysis of VWM and
DLC also showed different patterns of responses in children with LD and TDC, and in

general the performance of LD was poorer than that of TDC.

The results of the current study revealed that there was a positive correlation
between VWM and DLC, and between LPT and DLC however it was not significant,
for both the TDC and LD in both 3™ and 4" graders. Further, the results of the current
study revealed that there is no significant correlation between LPT and VWM in TDC
of 3 and 4™ grade. Wherein, for children with LD, only 4™ graders showed a

significant correlation between LPT and VWM.
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CHAPTER 5: Discussion

The aim of the present study was to study verbal working memory and

discourse level listening comprehension in children with LD in the 3rd grade and 4"

grade. The task for assessing verbal working memory (VWM) was sentence repetition
and for assessing listening comprehension, five stories each followed by 6 questions
was used. The findings of the present study are discussed under the following

sections.

5.1  Performance of TDC in the 3" grade and 4" grade on LPT, VWM and DLC
5.2  Comparison between TDC and children with LD on LPT, VWM and DLC.
5.3  Relationship between VWM and DLC in children with Learning disability in

the 3 and 4™ grades.

5.1 Performance of TDC in the 3" grade and 4t grade on LPT, VWM and

DLC.

The findings of the present study showed that there was a developmental trend
observed on the measures of LPT, VWM and DLC from 3" grade to 4™ grade. The
results on LPT showed a significant difference between the performance of 3" graders
and 4™ graders, where 4™ graders had a better performance than 3 graders. This was
in line with the findings of Asha (1997), who reported a developmental trend from 6
to 15 years of age in Malayalam speaking school going TDC in all the three
subsections of LPT, that are phonology, syntax and semantics. The total score on LPT
was found to be significantly different between the age groups till 12 years of age. It
has been reported that a great deal of language development occurs even after the age

of 5 years, particularly this process is very active during years of formal schooling ,
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where children learn more formal use of language through academic instructions. Till
school age the language development happens through listening, but later children
learn to read which also helps in later language development (Nippold, 2006).

Further the results of the present study also indicated that even though there
was no significant difference between the VWM of 3™ and 4™ graders, the scores
indicated a developmental trend with grade. The performance of 3" graders was
poorer than that of the 4™ graders. Seigel and Ryan (1989) reported an increase in
verbal working memory of school going TDC through 7 to 13 years of age. They used
a sentence based working memory task and counting related working memory task,
and found that the working memory capacity increases as a function of age.
Bilvashree (2013) also reported that on non-word repetition task to assess working
memory performance conducted in 2", 3" and 4™ graders showed that even though
there was no significant difference in the performance between the groups, a
developmental trend could be observed, where the younger children performed poorer
than that of the older children. This can be attributed to the difficulty for younger
children in keeping memory traces for words and the lack of effective and
spontaneous memory strategies which are used by the older children. Also as the age
increases, an improvement is seen in the storage and retrieval of verbal information
presented to the child which is mediated by the phonological loop of working memory

(Baddeley, 1998; Alloway et al., 2004).

The results of the current study also showed that the performance of TDC in
3" and 4™ grades on VWM task was better on sentence repetition task when the
length of the sentences to be repeated was shorter. This may be because of the
limitations in the memory capacity of younger children in comparison to older

children. Longer sentences require more storage capacity and hence the performance
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becomes poorer when the sentence length increases. Research has been reported that
sentence repetition tasks tap the children’s implicit language knowledge (Slobin&
Welsh, 1973), but it is also dependent on the sentence length (Marinis & Armon-
Lotem, 2015). The effect of sentence length on sentence repetition task is related to
age, memory and linguistic knowledge. Longer sentences cannot be passively copied,
but it requires processing, analysis and reconstruction of meaning using the children’s
memory capacity and the grammatical knowledge (Marinis & Armon-Lotem, 2015).
As reported in Baddeley’s Multicomponent Working memory model (Baddeley,
2000), the phonological loop, the central executive, episodic buffer and the long term
memory plays an important role in determining the working memory capacity of a
person. Episodic buffer is a system with a limited capacity, which can be related to
the constraints in language processing capabilities of a person. As a result when the

sentence length increases children tend to perform poorer on sentence repetition task.

Further in the current study, qualitative analysis of the performance on verbal
working memory task revealed that TDC in both 3™ and 4™ grade children have
difficulty in repeating six and seven word sentences embedded with non-word. It has
been reported that working memory is a capacity limited system and as the
complexity of the sentence increases its constraints on the language processing
abilities (Marinis & Lotem, 2015). Miller (1956) stated that the capacity limited
memory system can only store ‘seven plus or minus two’ chunks of information at a
time. But as the task used to assess verbal working memory in the current study, taxes
the children’s working memory capacity in different ways, that is in order to repeat a
stimulus sentence the children have to simultaneously process the semantic and
syntactic structure of the sentence and also to remember the phonologic representation

of the non-word, it could become more difficult for children to perform correctly at
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higher levels. The error analysis on VWM task in the current study revealed that TDC
showed primacy error (when the child repeated only the last words of a sentence
presented at a particular level), recency error (when the child repeated only the first
words of a sentence presented at a particular level), Non word errors (omission and
substitution of syllables in the non-word, and the conversion of non-word into a
word). It was observed that all these errors were observed more at higher levels of
VWM task. This can also be attributed to the limited memory capacity of children, as
children will be able to correctly process, analyze and reconstruct only small
sentences utilizing their memory system. The primacy and recency errors observed in
the task may be attributed to the short term retention and subvocal rehearsal of items
in memory respectively. The errors present on non-words were as follows: omission
and substitution of syllables in the non-word, and the conversion of non-word into a
word in TDC. Substitution of consonants was the most frequent error observed. This
was in line with the findings of Santoes and Beuno (2003) where they investigated the
non-word repetition of four to ten year old children. The most common error observed
by them on non-word repetition task was substitution of consonants. TDC tried to
analyze the non-word and produce a meaningful word out of it, which is suitable for
the sentence and this is observed more at higher levels that is when the sentence
length increases. This can be viewed as a memory strategy used by TDC, trying to
overcome the limited capacity of the memory system. Limited resources are available
on the task currently adopted for the present study, that is the repetition of non-word
embedded sentences. Polisenka, Chiat and Roy (2015) used a similar task to find out
the efficacy of sentence repetition tasks, where they had several linguistic conditions
one of which was non-word embedded sentence repetition and they reported that

immediate sentence repetition in 4 to 5 year old children tap phonology and morpho
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syntactic abilities of children. It was also reported that non word repetition requires
the person to convert the acoustic strings to phonemes and to store it in the
phonological working memory (Dollaghan & Campbell, 1998, Baddeley, 1986,
Baddeley & Hitch, 1974). Hence the conversion of non-word to a word, could be a
strategy used by TDC to eliminate the load on working memory system in terms of

storing the phonological representation of non-word.

For total scores of DLC, results of the current study revealed a significant
difference between TDC the 3rd and 4th graders, where in the older children
performed better than the younger children. Gough and Tunmer (1986) in their simple
model of reading stated that, Listening comprehension utilizes the same processes that
are used for comprehension of printed text except that of the cognitive demand
needed for text decoding. Hence it is also possible that as in development of reading
comprehension, children improve through the developmental changes wherein the
constructive processes used by younger children are not like that of older children.
Younger children are in an active process of developing comprehension, wherein they
create mental representations of events in their environment. Since in younger
children, these mental representations contain fewer relations, their performance on
comprehension tasks seems to be poorer than older children. Kendeou,
Kremer,Lynch, Butler, White and Lorch (2005) reported that, as the vocabulary
knowledge and the cognitive proficiency improves, the mental representations expand
and an improvement in comprehension skill is observed with development of age in

children.

Further, the current study revealed that on LCF, there was no significant

difference between 3™ and 4™ grade TDC. The performances of 3" and 4™ grade
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children were similar. This contradicts the study done by Divyashree (2017), where a
developmental trend was found between the 3™ and 4™ graders on answering factual
questions, using the same task as in the current study. She reported that 4™ graders
performed better than that of 3™ graders on the task. They attributed the finding to
working memory model, where the working memory is utilized by children to
construct coherent mental representations, which helps them to recall and retrieve
information accordingly. In the current study as discussed above, a significant
difference was not found between the working memory between 3™ and 4™ graders,
which may be the underlying reason for the similar performance by children in both
the grades on factual questions. The ability to understand factual information from the
listening text develops from the age of four years, at the same age comprehension of
implicit information also develops but to a lesser extent (Roch, Florit, & Levorato,
2011). According to them receptive vocabulary and verbal intelligence are reported to
be significant in understanding explicit information, and from the initial
developmental phases itself, linguistic and cognitive processes works together to
understand the explicit information. They also reported that the mental processes
required for comprehending the explicit information (both constructive and

integrative) are lesser than that needed for implicit information.

Further, the present study revealed that there was a significant difference for
inferential questions between TDC in 3™ and 4™graders. It has been reported in
literature that older children generate more inferences than younger children (Paris &
Upton 1976). The improvement of performance of older children on inferential
questions can be explained using the Baddeley’s model of working memory
(Baddeley, 1986). Comprehension of inferences while listening to the stories would

require on-line formation of mental representations during listening. The children
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should be able to retrieve and connect the relevant events from their mental
representations in order to make inferences. That is in order to answer an inference
question the children should be able to maintain and manipulate incoming information
simultaneously. As development of working memory is a function of age (Seigel&
Ryan, 1989) it could be explained that it could be due to better verbal working
memory and the ability to recall and manipulate the information from passage is

better in older children when compared to younger children.

The current study also revealed that there was a significant difference between
the performance of factual questions and inferential questions at each level of DLC
task and also between total score of factual questions and inferential questions.
Qualitative analysis of the DLC task also revealed that most of the TDC in 3" and 4™
grade indicated correct responses to the factual questions whereas for inferential
questions the children often gave complete and correct answers, incomplete correct
answers and also few incorrect answers. The better performance on factual questions
than that of inferential questions can be attributed to the cognitive load that the
inferencing creates, as it needs the maintenance and manipulation of incoming
information simultaneously to a greater extent than needed for understanding explicit
information (Roch, Florit & Levorato 2011). Whereas for factual questions the
answers are explicitly stated in the passage itself, which doesn’t require the children
to actively retrieve, recall and manipulate information in their mental representation.
A similar finding was reported by Garrod and Sanford (1981) in case of reading
comprehension, the mental processes involved in discourse comprehension depends
on the demands that are imparted on the system, the encoding of inferences place
more demands on memory capacity, when compared to the encoding of explicit

information in the discourse.
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52  Comparison between TDC and children with LD on LPT, VWM and

DLC.

The results of the current study revealed that for children with LD, there was
no significant difference between the 3™ and the 4™ graders on LPT, but the
performance of 4™ graders are better than that of 3 graders which indicated a
developmental trend. This can be attributed to the development of language with age.
It has been reported that as children develops, their vocabulary size and other
linguistic knowledge improves as a function of age. This occurs in particular when
children become active readers, where they have a new source of vocabulary learning
along with listening (Nippold, 2006). As children with LD lag in acquiring this new
source of language learning, their language development could also slow down when
compared to the normal peers. This may account for the lack of significant difference
between 3 and 4™ graders with LD on LPT, but the development of language may
still occur through the listening mode, which can be observed as the improvement of

scores in the current study.

The results of the VWM revealed that there was no significant difference
between the performance of 3™ and 4™ graders with LD, and the performance of both
the grade children were similar. Working memory is reported to be a central part of
reading comprehension, where the child have to recall the sentences that is read and to
make inferences from the text and to create a complete mental model of the text being
read (Daneman& Carpenter, 1980). Working memory skills in children are reported to
improve as age increases, which contradicts the current results. As reported by Seigel
and Ryan (1989), in children with dyslexia and dyscalculia an age related

improvement is observed, even though there was a generalized deficit present in
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working memory. The current results may be viewed as a slower pace of development
of working memory in children with learning disability. This may be attributed to the
delay and inadequate acquisition of academic skills by these children. Alloway (2009)
reported that in children with learning difficulties, along with the developmental lag,
the working memory deficit cannot make up as the age increases and will continue to
follow the same pattern and capacity throughout years of school life. A similar report
was also proposed by Swanson and Sachse- Lee (2001) that is the working memory

deficits in children with LD is a sustained one, which doesn’t improve over time.

Further qualitative analysis of VWM in children with LD revealed that there
was primacy error, recency error and non-word errors present on sentence repetition
task. In case of non-word errors, majorly omission of non-words in a sentence,
substitution and omission of syllables or phonemes in the non-word were observed.
None of the children with LD were able respond at higher level VWM task, where the
children had to repeat six and seven word sentences with an embedded non-word. The
serial recall errors in children with LD may be attributed to the capacity limitations of
their memory system (Swanson & Sachse- Lee , 2001) and the non-word errors could
be because of the limited capacity of phonological working memory (Dollaghan&
Campbell, 1998, Baddeley, 1986, Baddeley& Hitch, 1974). It has been reported that
as the number of items to be remembered increases, the demands on working memory
increases. Hence for a sentence based working memory task, it becomes increasingly
difficult for the children to repeat them back correctly when the number of words
increases. Daneman and Carpenter (1980) reported that this working memory spans

are correlated with reading comprehension in adults.

The current study also revealed that, there was a significant difference

between the 3" and 4™ graders on DLC, where the performance of 4™ grade children
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with LD were better than that of the 3™ grade children with LD. Listening
comprehension is influenced by many linguistic and cognitive factors such as
vocabulary, background knowledge, working memory and inferencing (Hogan, Adolf
& Alonzo, 2014). The increase in these skills is reported to be a function of age. In
case of children with LD there are evidences of improvement in working memory
(Seigel & Ryan., 1989) and Inferencing (Divyashree, 2017) with age. This result may
be attributed to a higher order skill, such as being dependent on more basic
vocabulary knowledge for comprehending a passage. Therefore it could be said that
poor discourse level listening comprehension skills is due to poor vocabulary
knowledge. The better performance of older children with LD can be attributed to the
better vocabulary knowledge, background knowledge, inferencing and working

memory in comparison with younger children with LD.

The results of the current study revealed that, there was no significant
difference between children with LD in 3 and 4™ grade on LCF and LClI, but there
was a developmental trend observed where the 4™ graders performed better than that
of 4™ graders on both LCF and LCI. The results are supported by Divyashree (2007),
where she reported that younger Kannada speaking children with LD performed
poorer than that of older children in both factual and inferential questions. They
attributed the finding to working memory, where the working memory is utilized by
children to construct coherent mental representations, which helps them to recall and
retrieve information accordingly. The results of improvement of factual questions as a
function of age in the current study may be attributed to the increase in vocabulary
and language knowledge with age (Duff, Reen, Plunkrt& Nation, 2015) which may
help children to form a better coherent mental representation about the passage. These

formations of mental representation in younger children with LD may not be as
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efficient as in older children with LD. In case of inferencing also the ability to form
better mental representation by older children may lead to their improvement in

performance.

The qualitative analysis on DLC on children with LD revealed that children in
both the grades had some correct, incomplete correct and incorrect responses for
factual questions. For inferential questions most of the answers were ‘incomplete
correct’ and ‘incorrect’. Both these are found to be poorer than that of TDC. This can
be attributed to the limited capacity of memory system in children with LD which is
needed to derive implicit and explicit information from the available passage (Zwaan

& Radwansky, 1998).

Further, present study compared the performance of LD and TDC on LPT,
VWM and DLC. The results revealed that the performance of children with LD were
poorer than that of TDC in all the parameters, both 3™ and 4™ graders. On LPT, the
current study revealed that there was a significant difference between the
performances of children with LD and TDC. The performance of children with LD
was poorer than that of TDC. It is reported that the developmental trend of TDC is
different from that of children with LD (Andolina, 1980), where children with LD
develop vocabulary and syntax gradually when compared to the rapid development in
TDC after seven years. It may be because of the differences in reading skills of both
the groups, it has been reported that in later language development reading also
supplement listening (Nippold, 2006). As children with LD develop their vocabulary
gradually and they lack fluent reading and reading comprehension skills, it could lead

the language skills to fall behind that of TDC in the primary grades.
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On VWM task, there was a significant difference between TDC and children
with LD. Children with LD performed poorer than that of TDC. The current results
could be supported by Fletcher (1985), he found that the children with dyslexia and
dyscalculia had poor performance in both verbal and nonverbal working memory
tasks when compared to age matched peers. These limitations working memory
capacity can be due to storage constraints in the executive system, which limits the

children’s ability to store and process incoming information simultaneously.

On DLC tasks, there was a significant difference between the performance of
children with LD and TDC on LCF, LCI and DLC. In all the three measures children
with LD performed poorer than that of TDC. The results revealed that TDC could
better understand literal and explicit information presented. Working memory plays
an important role in deriving both factual and inferential information from the
discourse. As observed in the present study children with LD have limited working
memory capacity when compared to TDC, similar findings were reported by Seigel
and Ryan (1989). Cain and Oakhill (1999) reported that constructive and integrative
processes should happen on the text that is heard, in order to derive factual and
inferential information from the discourse, this skill of deep analysis might be lacking
in children with LD which make them poor comprehenders. Justice, Mashburn, and
Petscher (2013) analyzed the language skills of children at 15, 24, 36 and 54 months,
till their school entry and they reported that dyslexic children with poor
comprehension skills also had deficient language skills. Hence it could be the
deficient language skills and reduced working memory span and lack of deep analysis

skills, which makes the children with LD perform poorer on DLC tasks.
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5.3 Relationship between VWM and DLC in children with Learning
disability in the 3™ and 4™ grades.

The results of the current study revealed that there was a positive correlation
between VWM and DLC, however it was not significant, for both the TDC and LD in
both 3 and 4"™graders. The results of the current study also indicated that in children
with LD, the performance of VWM was poor, and their performance on DLC was
also poor, wherein for the TDC, performance on VWM was better and DLC also was

better.

There are various studies which have attempted to find out the relationship
between VWM, listening and reading comprehension. It has been reported that
working memory deficits contribute to comprehension deficits of both reading and
listening in college students (Baddeley, 1986; Daneman & Carpenter., 1980). Studies
have shown several working memory tasks correlate well with comprehension
(Ackerman, Beier, & Boyle, 2002; Daneman & Merikle, 1996). Nation et al (1999)
also showed that a direct relation exists between memory and listening
comprehension, and he excluded the role of visuo spatial memory in listening
comprehension. Language comprehension is not just hearing a message or decoding a
stream of word. In order to have a better comprehension, it has been reported that
listener should be able to process the incoming syntactic and semantic information,
store the information on-line and retrieve and relate the relevant information together
to form a coherent mental representation (Daneman & Merikle, 1996). But it was
reported that when the tasks such as digit span, word span, letter span etc are used as
the memory task, investigators couldn’t find a significant correlation with language
skills always (Perfetti & Lesgold, 1977). The positive correlation between VWM and

DLC in the current study can be justified, as verbal working memory is a key factor in
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comprehending complex and lengthy spoken information, as the important
information will be stored while the processes for comprehension take place. It is
proposed that a coherent mental representation of both explicit and implicit
information is formed during listening, when the working memory is competent

(Kintsch, 1998; Zwaan & Radvansky, 1998).

Further, the results of the current study revealed that there is no significant
correlation between LPT and VWM in TDC of 3" and 4™ grade. Whereas, in children
with LD, only 4™ graders showed significant correlation between LPT and VWM.
Even though not significant all the groups showed a positive correlation between LPT
and VWM. The results of the current study also revealed that children with LD have
poor language skills and VWM, whereas for TDC the LPT scores were found to be
better, similarly VWM was also better. The results are in line with the report of Kim
(2016), who reported that working memory can be directly related to language skills
such as vocabulary and syntax. It has been reported that there is a link between
vocabulary and verbal memory, which arises from the requirement to articulate
memory items at recall or from earlier processes involved in the encoding and storage

of the verbal material (Gathercole, Service, Hitch, Adams & Martin., 1999).

Further, the results of the current study revealed that there was no significant
correlation between LPT and DLC tasks in both LD and TDC, in both 3™ and 4"
grade children. There was a positive correlation between LPT and DLC, however it
was not significant. Kim (2016) reported that the foundational oral language skills
such as vocabulary and grammatical knowledge are related to inferencing and
listening comprehension. In the current study, it was revealed that the LPT and DLC

scores improve with age, and also when children with LD showed poorer LPT scores
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their DLC was also observed to be poor. It has been reported that listening skills are
important for language learning in children (Nippold, 2006). Hence the positive
correlation can be attributed to the role of listening in language development, and vice

Versa.
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CHAPTER 6: Summary and Conclusion

The current study was done in order to understand the Verbal working
memory (VWM) and Discourse level listening comprehension (DLC) in children with
Learning Disability (LD). The DLC was assessed at inferential level and at factual
level. The primary aim of the present study was to investigate verbal working memory
and discourse level listening comprehension in children with LD in the 3™ grade and
4™ grade. Listening comprehension is reported to be a very important skill in both
language and academic development (Stoganovik& Riddell, 2008). The VWM also
reported to play a major role in the development of children’s listening
comprehension skills. Literature suggests that verbal working memory is a key factor
in comprehending complex and lengthy spoken information, where the children have
to store the incoming information and simultaneously process it in order to build a
coherent mental structure of the passage. Many authors have proposed that working
memory plays an important role in processing both factual and inferential
information. Deficits in working memory are found to be a common feature of a wide
range of developmental disorders and specific learning difficulties (Swanson&Sachse-
Lee, 2007). It has been reported in literature that impairment of working memory are
closely associated with learning deficits, as well as daily classroom activities
(Alloway, 2006).Children with Learning disability often suffer verbal and visuo -
spatial working memory deficits. These limitations in verbal working memory can
also be demonstrated as listening comprehension deficits in children with learning
disability as they are not able to store and process large amount of information needed
for discourse level listening comprehension, which may further affect their academic
achievement.Hence there is a need to study the verbal working memory and listening

comprehension in children with learning disability.
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Thus, the current study was aimed to investigate VWM and DLC in children
with LD in the 3" and 4™ grades. The objectives of the study were, to study the
performance of typically developing children in the 3 and 4" grades on VWM and
DLC, to compare the performance of typically developing children and children with
Learning disability in the 3 and 4™ grades on VWM and DLC, and to study the
relationship between VWM and DLC in children with Learning disability in the 3"
and 4™ grades. The components of DLC assessed in the present study are listening
comprehension of factual question (LCF), listening comprehension of inferential

questions (LCI) and the total score of listening comprehension task (DLC).

The participants were divided into two groups, the clinical group and the
control group. The clinical group included a total of 10 children with LD. The control
group included a total of 20 TDC. All the participants were further subdivided into
groups of 3™ grade(8yrs < A < 9.0 years) and 4™ grade (9.0 < A < 10.0
years),children, where ‘A’ is the age of the child).The task for assessing verbal
working memory was repetition of sentences in Malayalam, which are embedded with
one trisyllabic non word and for assessing listening comprehension fivestories in
Malayalam, each followed by six questions were used. The linguistic ability of the
participants was also assessed using LPT in Malayalam (Asha, 1997). The obtained
data was analyzed both qualitatively and quantitatively. Non parametric tests were
done to analyze the data. Mann Whitney-U test was administered in order to compare
the data between grades and between groups and Spearman correlation test was used
to find the relationship between VWM and DLC. The study also revealed the

correlation between LPT and VWM and between LPT and DLC.
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The findings of the present study revealed that in TDC, the performance on
LPT, VWM and DLC was better in 4"graders than in 3" graders, which was
indicative of the developmental trend of these parameters. On LPT, the 4™ graders
performed significantly better than that of children in 3 grade. It has been reported
that a great deal of language development occurs even after the age of 5 years,
particularly this process is very active during years of formal schooling , where
children learn more formal use of language through academic instructions. This could
be attributed to the additional source of language which children acquire during
school years, that is reading. Reading also contributes along with listening in later

language development school age (Nippold, 2006).

In VWM task, even though not significant a developmental trend could be
observed, where the TDC in 4™ grade performed better than TDC in 3 grade. This
can be attributed to the difficulty for younger children in keeping memory traces for
words and the lack of effective and spontaneous memory strategies which are used by
the older children as the age increases, an improvement is seen in the storage and
retrieval of verbal information presented to the child which is mediated by the
phonological loop of working memory (Baddeley, 1998; Alloway et al., 2004).The
results of the current study also showed that the performance of TDC in 3 and 4™
grades on VWM task was better on sentence repetition task when the length of the
sentences to be repeated was shorter. This could be because of the limitations in the
memory capacity of younger children in comparison to older children. Longer
sentences require more storage capacity (Marinis & Armon-Lotem, 2015) and hence
the performance becomes poorer when the sentence length increases. Episodic buffer
is a system with a limited capacity, which can be related to the constraints in language

processing capabilities of a person (Baddeley, 2000). The qualitative analysis of
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VWM also showed less accuracy of performance when sentence length increases. It
could be because the task used to assess verbal working memory in the current study,
taxes the children’s working memory capacity in different ways, that is in order to
repeat a stimulus sentence the children have to simultaneously process the semantic
and syntactic structure of the sentence and also to remember the phonologic
representation of the non-word, which makes it more difficult for children to perform
correctly at higher levels. The error analysis on the task revealed that primacy errors,
recency errors and non word errors were present. The primacy and recency errors
observed in the task may be attributed to the short term retention and subvocal
rehearsal of items in memory respectively. The errors present on non-words were as
follows: omission and substitution of syllables in the non-word, and the conversion of
non-word into a word in TDC. It was reported that non word repetition requires the
person to convert the acoustic strings to phonemes and to store it in the phonological
working memory (Dollaghan& Campbell, 1998, Baddeley, 1986, Baddeley& Hitch,
1974). Hence the conversion of non-word to a word, could be a strategy used by TDC
to eliminate the load on working memory system in terms of storing the phonological

representation of non-word.

Further, findings of the current study revealed that, for total scores of DLC,
the older TDC performed significantly better than the younger TDC. Van den Broek
et al. (2005) reported that, as the vocabulary knowledge and the cognitive proficiency
improves, the mental representations expand and an improvement in comprehension
skill is observed with development of age in children. Younger children are in an
active process creating mental representations of events in their environment. Since in
younger children, these mental representations contain fewer relations, their

performance on comprehension tasks seems to be poorer than older children.
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Further, findings of the current study revealed that on LCF, the performances
of TDC in 3" and 4™ grade children were similar. Florit, Roch and Levorato (2011)
reported that linguistic and cognitive processes works together to understand the
explicit information. They also reported that the mental processes required for
comprehending the explicit information (both constructive and integrative) are lesser
than that needed for implicit information. Further, findings of the present study
revealed that on inferential questions the TDC in 4™ grade performed better than TDC
in 3" grade. As development of working memory is a function of age (Seigel, &
Ryan., 1989) it could be explained that it could be due to better verbal working
memory and the ability to recall and manipulate the information from passage is

better in older children when compared to younger children.

Further, the findings of the current study revealed that, TDC performed better
on factual questions than on inferential questions. The better performance on factual
questions than that of inferential questions can be attributed to the cognitive load that
the inferencing creates, as it needs the maintenance and manipulation of incoming
information simultaneously to a greater extent than needed for understanding explicit

information (Florit, Roch & Levorato, 2011).

Further, comparison between 3™ and 4™ grade children with LD revealed that
on LPT, the children with LD in 4™ grade performed better than that of children with
LD in 3™ grade. It has been reported that as children develop, their vocabulary size
and other linguistic knowledge improves as a function of age. The current study also
revealed that both 3" and 4™ grade children with LD performed similarly on VWM
task. Sachse- Lee (2001) reported that the working memory deficits in children with
LD are a sustained one, which doesn’t improve over time. Hence, the current results

may be viewed as a slower pace of development of working memory in children with
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learning disability. This may be attributed to the delay and inadequate acquisition of
academic skills by these children. Further qualitative analysis of VWM in children
with LD revealed that there was primacy error, recency error and non-word errors
present on sentence repetition task. In case of non-word errors, majorly omission of
non-words in a sentence, substitution and omission of syllables or phonemes in the
non-word were observed. The serial recall errors in children with LD may be
attributed to the capacity limitations of their memory system (Sachse- Lee , 2001) and
the non-word errors could be because of the limited capacity of phonological
working memory (Dollaghan& Campbell, 1998, Baddeley, 1986, Baddeley& Hitch,

1974).

Further, the findings of the current study revealed that, on LCF, LCI and DLC,
older children with LD performed better than younger children with LD. The better
performance of older children with LD can be attributed to the better vocabulary
knowledge, background knowledge, inferencing and working memory in comparison

with younger children with LD.

Further, the present study compared TDC and children with LD on LPT,
VWM and DLC. The findings revealed that in all the components children with LD
performed significantly poorer than TDC. The findings of the current study revealed
that the performance of children with LD was poorer than that of TDC on LPT. It is
reported that the developmental trend of TDC is different from that of children with
LD (Andolina, 1980), where children with LD develop vocabulary and syntax
gradually when compared to the rapid development in TDC after seven years. As
children with LD develop their vocabulary gradually and they lack fluent reading and
reading comprehension skills, it could lead the language skills to fall behind that of

TDC in the primary grades.
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The findings of the current study revealed that the performance of children
with LD was poorer than that of TDC on VWM. On qualitative analysis also the
children with LD were observed to be poorer than that of TDC. There are reports
showing reduced working memory capacity in children with LD (Fletcher, 1985). The
limitations in working memory capacity can be due to storage constraints in the
executive system (Lee, 1993), which limits the children’s ability to store and process
incoming information simultaneously (De Jong, 1998) and hence leading to the poor

performance on VWM tasks.

The findings of the current study revealed that on all three Discourse listening
comprehension measures, that included LCF, LCI and DLC, children with LD
performed poorer than that of TDC. The results revealed that TDC could better
understand literal and explicit information presented. Cain and Oakhill (1999)
reported that constructive and integrative processes should happen on the text that is
heard, in order to derive factual and inferential information from the discourse, this
skill of deep analysis might be lacking in children with LD which make them poor
comprehenders. Hence, it could be the deficient language skills and reduced working
memory span and lack of deep analysis skills, which makes the children with LD

perform poorer on DLC tasks.

The current study was also aimed to study the relationship between VWM and
DLC. The findings revealed that there was a positive correlation between the two
measures in both TDC and LD groups, however it was not significant. The positive
correlation between VWM and DLC in the current study can be justified, as verbal
working memory to be a key factor in comprehending complex and lengthy spoken
information, as the important information will be stored while the processes for

comprehension take place. It is proposed that a coherent mental representation of both
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explicit and implicit information is formed during listening, when the working

memory is competent (Kintsch, 1998; Zwaan & Radvansky, 1998).

The findings of the current study also reported that there was a positive
correlation between LPT and VWM in TDC and LD of both 3" and 4™ graders.
However, it was significant only for children with LD in 4" grade. It has been
reported that there is a link between vocabulary and verbal memory, which arises
from the requirement to articulate memory items at recall or from earlier processes
involved in the encoding and storage of the verbal material (Gathercole, Service,

Hitch, Adams & Martin., 1999).

The findings of the current study also reported that there was a positive
correlation between LPT and DLC in TDC and LD of both 3™ and 4™ graders,
however it was not significant. It has been reported that listening skills are important
for language learning in children (Nippold, 2006). Hence the positive correlation can

be attributed to the role of listening in language development, and vice versa.

Hence the first hypothesis of the study, which is there is no significant
difference in the performance of typically developing children in the 3 and 4™ grades
on VWM and DLC was partially accepted. The second hypothesis proposed was,
there is no significant difference in the performance of typically developing children
and children with Learning disability in the 3" and 4" grades on VWM and DLC was
rejected. The third hypothesis proposed was, there is no significant correlation
between VWM and DLC of children with Learning disability in the 3" and 4™ grades

was accepted.
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Implications of the present study

The current study provides an insight into the language, VWM and DLC skills
and its impairments in Malayalam speaking children with LD in 3" and 4" grades and
their typically developing counterparts. It provides an understanding about how these
skills varies with age. The current study also provides an understanding of
relationship between verbal working memory and listening comprehension in
Malayalam speaking children with LD in comparison to TDC.

The present study contributes to the fact that children with learning disability
demonstrate some deficiencies in verbal working memory and in listening
comprehension at a discourse level. As it is a known fact that working memory and
listening comprehension contributes to literacy skills and later language development,
it is important to look into these factors at early ages. Thus the listening
comprehension and working memory can be used as an essential part of assessment in

order to predict oral language deficits and poor academic skills in children.

The present study may also contribute to the fact that the deficiencies in
discourse listening comprehension could be contributed by the deficiencies in verbal
working memory also. These findings have implications for better management of
children with Learning disability and can effectively ameliorate the problems of
learning that are associated with impairments of working memory and listening

comprehension.

Limitations of the study
The current study was conducted to study the VWM and DLC in children with
LD in 3" and 4™ grade only, in order to find a clear developmental trend a wider age

range should have been considered. The number of participants considered for the
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present study was not adequate enough to assert a significant result; hence it should
have been considered to examine on a larger population for the study. Future research
would be required to include a wider age range and a larger sample size in order to

generalize results of the current study.

72



References

Adams, A. M., Bourke, L., & Willis, C. (1999). Working memory and spoken
language comprehension in young children. International Journal of
Psychology, 34: 364-373. doi:10.1080/002075999399701

Ackerman, P. L., Beier, M. E., & Boyle, M. O. (2005). Working memory and
intelligence: The same or different constructs? Psychological Bulletin, 131, 30
—60.

Asha, M.M. (1997).Linguistic Profile Test (LPT) (Malayalam) Normative Data For
Children In Grades I to IX. An unpublished Master’s Dissertation.University
of Mysore, Mysore.

Augur, J. (1985). Guidelines for teachers, parents and learners.In M. Snowling (Ed.),
Children’s Written Language Difficulties (147-170). Windsor, Berkshire:
NFER-Nelson.

Alloway, T.P. (2007). Working Memory, Reading and Mathematical Skills in
Children with Developmental Coordination Disorder.Journal of Experimental
Child Psychology, 96, 20-36

Alloway, T.P. (2009). Working memory, but not 1Q, predicts subsequent learning in
children with learning difficulties. European Journal of Psychological
Assessment, 25, 92-98.

Alloway, T.P. (2010). Working memory and executive function profiles of students
with borderline intellectual functioning.Journal of Intellectual Disability
Research, 54, 448-456

Alloway, T.P., & Archibald, L.M. (2008).A comparison of working memory and

learning in children with developmental coordination disorder and specific

language impairment.Journal of Learning Disabilities , 41, 251-262.

73



Alloway, T. P., Gathercole, S. E., Willis, C., Adams, A. M. (2004). A structural
analysis of working memory and related cognitive skills in young

children.Journal of Experimental Psychology.87(2):85-106.

Andolina, C. (1980). Syntactic maturity and vocabulary richness of learning disabled

children at four age levels. Journal of Learning Disabilities, 13(7), 372-377.

Baddeley, A.D (1986). Working memory and comprehension. In D. Broadbent, J.
McGaugh, M. Kosslyn, N. Mackintosh, E. Tulving, & L. Weiskrantz (Eds.),
Working memory (pp. 75-107). New York: Oxford University Press.

Baddeley, A. D. (2000). The episodic buffer: A new component of working
memory?.Trends in Cognitive Sciences, 4, 417-423.

Baddeley, A., Gathercole, S., & Papagno, C. (1998). The phonological loop as a
language learning device. Psychological Review, 105, 158-173.

Baddeley, A. D., Hitch, G. J. (1974). Working memory. In The Psychology of
Learning and Motivation: Advances in Research and Theory, ed. GA Bower,
pp. 47-89. New York: Academic

Baker, L. (1985). Working memory and comprehension: A replication.Bulletin of
the Psychonomic Society,23, 28-30.

Berninger, V. W. (2000) Development of language by hand and its connections with

language by ear, mouth, and eye. Topics in Language Disorders ;20:65-84
Bilvashree, C. (2013). Development of word and sentence level working memory test
for typically developing children.Unpublished masters dissertation, University

of Mysore.

Bishop, D. V. M. (1997).Uncommon Understanding: Development and Disorders of
Language Comprehension in Children. Psychology Press, 1997

74



Bishop, D. V. M., & Snowling, M. J. (2004). Developmental dyslexia and
specific language impairment:. same or different?.Psychological
Bulletin, 130 (6), 858

Bowyer-Crane, C., & Snowling, M. J. (2005). Assessing children’s inference
generation: what do tests of reading comprehension measure? The British
Journal of Educational Psychology, (75), 189 — 201.

Braze, D., Tabor, W., Shankweiler, D. P., & Mencl, W. E. (2007). Speaking up for
vocabulary reading skill differences in young adults.Journal of Learning
Disabilities, 40, 226 — 243.

Bull, R., Scerif, G. (2001). Executive functioning as a predictor of children’s
mathematics ability: Inhibition, switching, and working memory.

Developmental Neuropsychology, 19, 273-293

Cain, K., & Oakhill, J. V. (1999).Inference making ability and its relation to
comprehension failure in young children.Reading & Writing: An

Interdisciplinary Journal, 11, 489-503.

Cain, K., Oakhill, J. V., Barnes, M. A., & Bryant, P. E. (2001).Comprehension skill,
inference-making ability, and the relation to knowledge.Memory & Cognition,
29(6), 850-859.

Cain, K., Oakhill, J., & Bryant, P. (2004). Children's Reading Comprehension Ability:
Concurrent Prediction by Working Memory, Verbal Ability, and Component
Skills. Journal of Educational Psychology, 96(1), 31-42.

Communication  Development:  Kindergarten-5th  grade, Retrieved from

https://www.asha.org/public/speech/development/

Cromley, J. G., & Azevedo, R. (2007). Testing and refining the direct and inferential
mediation model of reading comprehension. Journal of Educational

Psychology ,99, 311 .

75


http://www.asha.org/public/speech/development/communicationdevelopment/

Daneman, M., &Merikle, P. M. (1996).Working memory and language
comprehension: A meta-analysis. Psychonomic Bulletin & Review,3(4):422-
33.

Daneman, M., &Blennerhassett, A. (1984).How to assess the listening comprehension

skills of prereaders.Journal of Educational Psychology, 76(6), 1372-1381.

Daneman, M., &Carpenter, P. A. (1980).Individual differences in working memory

and reading.Journal of verbal behaviour and verbal learning, 19(4), 450-466

Divyashree, G. (2017). Discourse level listening comprehension in 3" grade and 4"
grade Kannada speaking children with Learning disability. Unpublished

masters dissertation, University of Mysore.

Dollaghan, C., & Campbell, T. F. (1998).Nonword repetition and child language
impairment.Journal of Speech, Language, and Hearing Research, 41, 1136-
1146.

Duff, F. J., Reen, G., Plunkett, K., & Nation, K. (2015). Do infant vocabulary skills
predict school-age language and literacy outcomes?. Journal of Child
Psychology and Psychiatry, 56, 848-856. doi:10.1111/jcpp.12378

Elliot, L. (1999). What’s going on in there?How the brain and mind develop in the

first five years of life. New York: Bantam Books.

Ethical Guidelines for Bio-Behavioral Research.(n.d.). Retrieved

from http://www.aiishmysore.in/en/ethiccommittee.html
Fletcher, J. M. (1985). Memory for verbal and nonverbal stimuli in learning disability

subgroups: Analyses by selective reminding. Journal of Experimental Child
Psychology, 40, 244-259.

76


https://www.ncbi.nlm.nih.gov/pubmed/?term=Daneman%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24213976
https://www.ncbi.nlm.nih.gov/pubmed/?term=Merikle%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=24213976
https://www.sciencedirect.com/science/article/pii/S0022537180903126#!
https://www.sciencedirect.com/science/article/pii/S0022537180903126#!

Florit, E., Roch, M., Altog, G. and Levorato, M. C. (2009), Listening comprehension
in preschoolers: The role of memory. British Journal of Developmental
Psychology, 27: 935-951. doi:10.1348/026151008X397189

Garrod, S. C. (1995). Distinguishing between explicit and implicit focus during text
comprehension. Focus and coherence in discourse processing, Edited
by: Rickheit, G. and Habel, C. 3-17. Berlin, , Germany: de Gruyter.

Garrod S. C.,& Sanford A. J. (1981). Bridging inferences in the extended domain of
reference. In J. Long & A. Baddeley (Eds.), Attention & Performance, 9, pp.
331-346).

Gathercole, S.E., Alloway, T.P., Kirkwood, H.J., Elliott, J.E., Holmes, J., & Hilton,
K. (2008).Attentional and executive function behaviours in children with poor

working memory.Learning and Individual Differences, 18, 214-223.

Gathercole, .E., & Pickering, S. J. (2000).Working memory deficits in children with
low achievements in the national curriculum at 7 years of age. British journal
of educational psychology, 70 (2), 177-194

Gathercole, S. E., Lamont, E., & Alloway, T. P. (2006).Working memory in the
classroom.In S. Pickering(Ed.), Working memory and education (pp. 219-
240). Amsterdam: Elsevier Press.

Gathercole, S. E., Service, E., Hitch, G. J., Adams, A.. M., & Martin, A. J. (1999).

Phonological short-term memory and vocabulary development: Further

evidence on the nature of ~ the  relationship. Applied Cognitive
Psychology, 13(1), 65-77.  http://dx.doi.org/10.1002/(S1CI)1099-
0720(199902)13

Geary, D.C., Hamson, C.0O., & Hoard, M.K., (2000). Numerical and arithmetical
cognition: A longitudinal study of process and concept deficits in children
with learning disability .Journal of Experimental Child Psychology, 77, 236—
263.

77



Gough, P. B., & Tunmer, W. E. (1986).Decoding, reading, and reading
disability.Remedial and special education, 7(1), 6-10.

Hogan, T. P., Adolf, S., Alonzo (2014). On the importance of listening
comprehension. International Journal Of Speech Language Pathology , 16(3)
,199-207.

Hoover, W. A., & Gough, P. B. (1990). The simple view of reading.Reading and
Writing, 2(2), 127-160.

ICF Checklist (2003) Version 2.1a, Clinical Form for International
Classification of Functioning, Disability and Health.World Health

Organization.

Johnson-Laird, P. N., Bethell-Fox, C. E. (1978). Memory for questions and amount of
processing.Memory & Cognition, 6(5), 496- 501

Jones, R. G. (2016).A primer on communicative studies (Classic Edition).Guilford
Press

Just, M. A., & Carpenter, P. A. (1992).A capacity theory of comprehension.
Psychological Review, 99, 122-149.

Justice, L. M., Mashburn, A., & Petscher, Y. (2013).Very early language skills of
fifthgrade poor comprehenders.Journal of Research in Reading, 2, 172-185.

Kim, Y. G. (2016). Direct and mediated effects of language and cognitive skills on
comprehension of oral narrative texts (listening comprehension) for

children.Journal of Experimental Child Psychology, 141, 101-120

Kintsch, W. (1998).Comprehension.A paradigm for cognition. Cambridge, UK:

Cambridge University Press

78



Kintsch, W. & Kintsch, E. (2005).Comprehension. In Paris, S. G. and Stahl, S. A.
(eds.) Children’s Reading Comprehension and Assessment, pp 71-92.

Lehman-Blake, M. T., &Tompkins, C. A. (2001).Predictive inferencing in adults with
right hemisphere brain damage. Journal of Speech, Language, and Hearing
Research, 44, 639-654

Marinis, T. & Armon-Lotem, S. (2015) Sentence repetition. In: Armon-Lotem, S., de
Jong, J. and Meir, N. (eds.) Methods for assessing multilingual children:
disentangling bilingualism from Language Impairment. Multilingual Matters,
pp. 95-124

McLean, J. F., & Hitch, G. J. (1999).Working memory impairments in children
with specific arithmetic learning difficulties. Journal of Experimental
Child Psychology, 74, 240—260.

Mclnnes A, Humphries T, Hogg-Johnson S, Tannock R (2003): Listening
comprehension and working memory are impaired in attention-deficit/
hyperactivity disorder irrespective of language impairment. Journal of
Abnormal Child Psychology 31:427— 443.

McLoughlin, D., Fitzgibbon, G., & Young, V. (1994). Adult Dyslexia:
Assessment, Counselling and Training. London: Whurr.

Miles, T. R. (1982). The Bangor Dyslexia Test. Cambridge: Learning

Development Aids.

Miller, G. A. (1956). The magical number seven, plus or minus two: Some
limits on our capacity for processing information. Psychological
Review.63, 81-97.

Molloy, P. J. (1997). The role of individual differences in working memory in reading
and listening comprehension in intermediate grade students.(Doctoral

Dissertation).Retrieved from ProQuest Dissertation and Theses database.

79



Muter, V., Hulme, C., Snowling, M. J., & Stevenson, J. (2004). Phonemes, rimes,
vocabulary, and grammatical skills as foundations of early reading
development: evidence from a longitudinal study. Developmental Psychology,
40, 665.

Nation, K., Adams, J. W., Bowyer-Crane, C A., & Snowling, M. J. (1999). Working
Memory Deficits in Poor Comprehenders Reflect Underlying Language
Impairments.Journal of Experimental Child Psychology,73(2), 139-158.

Nippold, M. A. (1998). The definition of words. Later language development: the
school-age and adolescent years, pp 43-58. Austin, TX: Pro-Ed.

Nippold, M. A. (2006). Language development in school-age children, adolescents,
and adults.  InK. Brown (Ed.), Encyclopedia of language and
linguistics (2nd ed.) (Volu

Norbury, C. F., & Bishop, D. V. (2002). Inferential processing and story recall in
children with communication problems: a comparison of specific language-
impairment, pragmatic language impairment and high functioning autism.
International Journal of Language &Communication Disorders, 37(3), 227-
251.

Paris, S. G., & Upton, L. R. (1976).Children’s memory for inferential relations in
prose.Child Development, 47, 660-668.

Pickering, S. J., & Gathercole, S. E. (2004). Distinctive working memory profiles in
children with special educational needs. Educational Psychology, 24, 393 —
408.

Polisenska, K., Chiat, S. & Roy, P. (2015). Sentence repetition: what does the task

measure?.International Journal of Language & Communication Disorders,
50(1), pp. 106-118. doi: 10.1111/1460-6984.12126.

80


https://www.ncbi.nlm.nih.gov/pubmed/?term=Adams%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=10328862
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bowyer-Crane%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=10328862
https://www.ncbi.nlm.nih.gov/pubmed/?term=Snowling%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=10328862
http://www.sciencedirect.com/science/journal/00220965

Prema, K. S. (1997). Reading acquisition profile in Kannada (Doctoral
thesis).Retrieved from AIISH digital repository, (Th-21).University of
Mysore, Mysore.

Roch, M., Florit, E., & Levorato, M. C. (2012). The advantage of reading over
listening text comprehension in Down syndrome: what is the role of verbal
memory? Journal of Research in. Developmental Disabilities, 33, 890-899.
d0i:10.1016/j.ridd.2011.11.002

Rosenblatt, L. M. (1985). Viewpoints: Transaction versus interaction - A
terminological rescue operation. Research in the Teachingof English, (19), 96
—107.

Santos, F. H., & Beuno, O. F. A. (2003). Validation of the Brazilian children's test of
pseudoword repetition in Portuguese speakers aged 4 to 10 years. Brazilian
Journal of Medical and Biological Research,36, 1533-1547.

Seeff-Gabriel, B., Chiat, S., &Roy, P. (2008).The Early Repetition Battery. London:
Pearson Assessment.

Siegel, L. S. & Ryan, E. B. (1989). The development of working memory in normally
achieving and subtypes of learning disabled children. Child Development, 60,
973-980.

St. George, M., Mannes, S., & Hoffman, J. E. (1997). Individual differences in
inference generation: An ERP analysis. Journal of Cognitive Neuroscience, 9,
776-787.

Stojanovik, V., &Riddell, P.(2008). Expressive versus receptive language skills in
specific reading disorder.Clinical Linguistics and Phonetics, 22(45),305-310.

Storch, S. A., & Whitehurst, G. J. (2002). Oral language and code related precursors
to reading: Evidence from a longitudinal structural model. Developmental
Psychology, 38, 934.

81


https://www.ncbi.nlm.nih.gov/pubmed/?term=Stojanovik%20V%5BAuthor%5D&cauthor=true&cauthor_uid=18415729
https://www.ncbi.nlm.nih.gov/pubmed/?term=Riddell%20P%5BAuthor%5D&cauthor=true&cauthor_uid=18415729

Swanson, H. L. (1993). Working memory in learning disability subgroups.Journal of
Experimental Child Psychology, 56(1),87-114.

Swanson, H.L., & Alexander, J.E. (1997). Cognitive processes as predictors of word
recognition and reading comprehension in learning-disabled and skilled
readers: Revisiting the specificity hypothesis. Journal of Educational
Psychology, 89(1), 128-158.

Swanson, H. L., & Beebe-Frankenberger, M. (2004). The Relationship Between
Working Memory and Mathematical Problem Solving in Children at Risk and
Not at Risk for Serious Math Difficulties. Journal of Educational Psychology,
96(3), 471-491.

Swanson, H. L., Berninger, V. (1996). Individual differences in children's working
memory and writing skill. Journal of Experimental Child Psychology , 358-
385.

Swanson, H. L., & Sachse- Lee.(2001). Mathematical problem solving and working
memory in children with learning disabilities. Both executive and
phonological processes are important. Journal ofExperimental Child
Psychology,79, 294-321

Swapna, N., (2011).Word and Non-word repetition test for children in Kannada.

AlISH Departmental project. Mysore.

Tunmer, W. E., & Greaney, K. T. (2010).Defining dyslexia.Journal of Learning
Disabilities,43, 229-243.

Van den Broek, P., Kendeou, P., Kremer, K., Lynch, J., Butler, J., White, M.J. &
Lorch, E.P. 2005.Assessment of comprehension abilities in young children. In
Paris, S. G. & Stahl, S.A. (eds). Children’s reading comprehension and
assessment: 107- 130.

82


http://www.sciencedirect.com/science/journal/00220965
http://www.sciencedirect.com/science/journal/00220965

Varghese, A. (2000). Reading comprehension and listening comprehensionamong
third and fourth graders. An unpublished Master’s Dissertation.University

of Mysore, Mysore.

Vellutino, F. R., Tunmer, W. E., Jaccard, J. J., & Chen, R. (2007). Components of
reading ability: Multivariate evidence for a convergent skills model of reading
development. Scientific Studies of Reading, 11, 3-32

Westhy, C. (1991). Learning to talk, talking to learn: Oral- literate language
differences. In C. S. Simon (Ed.), Communication skills and classroom
success: Assessment and therapy methodologies for language learning
disabled students (pp. 334-357). Eau Claire, WI: Thinking Publications.

Zwaan, R. A., & Radvansky, G. A., (1998) Situation Models in Language
Comprehension and Memory .Psychological Bulletin. 123(2), 162-185

83



Appendix |
TO ASSESS WORKING MEMORY
Task: Sentence repetition
Instruction:
“I will say few sentences, listen carefully and repeat the same.”
Ina:n koratfo va:kjanal parajom, ago sradd"itfo k:{fa so:fam ato po:lo fanns tiritfu parajuka./

nhAn kuRe vAkiangaL paRayum , atu sraddhichchu KETTa sesham atu pOle tanne tirichchu

paRayuka

“QOOM @0a] (U688 lO®o, GRM WORY 1) GHS GUdaHo BRMYGAIIORI @O
©101.2)) A lO@D.”

Stimuli:

» Practice items:

e njAn kuRe_Lakichu.
/na:n kova lakitfo /
MM )00 S l2/).
| played a lot.

e maina nnaRupa pOyi.

/nsima nnaropa po:ji/

00aM MNYal GaldW ],
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The bird flew away.

» Stage 1: (3 words)

1. njAn dharumam kazhichchu
/na:n darumam kafitfo/
oMM W20 HY 2y
| had sweets.

2. avan pAdaBAgam yAchchivu.
Javan t"ab"aga:pam ja: tfivo/
@R A /208200 W2/l ).
He read the lesson.

3. enik d"iyAmi vVENam
enik thja:m1 vo:nam
)Moy olwoz]enlemo

| want chocolate.

» Stage 2: (4 words)
4. ayAL putiya Lakima paNitu.
/aja:] putyja la:kima panito/
BRWIE )0 W 83872 alem®).
He built new bangalow.
5. samaram rANakam bas vanilla
/samaram ra:nakam bas vanilla/

MO0 PI6M o NI o_l(m’]%.

The bus didn’t come because of strike



6. VITTil putiya sarEka vAngi
vi:ttil potija sara:-ka vapni
QNS ® @@ WeoH O16aE]

Have brought a new chair at home.

» Stage 3: (5 words)

7. jAgindhi ePOLum satyam paRayAn upadEshichchu.
ldza: gmdhl epo:lum tjasam paraja:n upada:sitfu/
22017 a()Ga 2820 MM Jo A lOWIM alERBUE]2)).
Gandiji advised to always tell truth.

8. avaruDe vltijam dhuritam niRanjat Ayirunnu.
/avarote vi:tridzam duritam nirapnats a:jironno. /
@RMUM)OS 0120 38)@ 1Mo MOTM® GRW® 1@YM,.
Their life was miserable

9. strlk eattavum nalla Ab"raNam ANu njuripi.
stri:kk o:ttavum nalla a:braranam a:no ntf/oripi|

M (@)86Y aYQOR0 ML BREEMAIET 60 D 7n /]

Smile is the best ornament that a woman can wear

» Stage 4: (6 words)
10. ayALuDe pATTu KETT ALukaL yanAnni kUvi
/aja:lute pa:tto ka:tt a:lukal jana:nnir ko:vy/
BRWIGYOS aldg) GhS BBEIdE WMITN] Bl
People started whistling by listening to his song

11. avadhikkAlam aTukkumpOL mAvukaL niRaye kkUlupa uUNTAKAruNT.
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/avad"ikka:lam atuvkkumbo:] ma:voukal nirajo kko:lupa vnta:ka:runts /

GROUWENRI0 BRS)EN)EMUIE AINREE M0OW B8 LY n/ HEMBIBINIENE .

Mango trees used to be full of flowers when vacation is near.

12. ucchaK b"akShaNattinte katupi njAn mALuvinu koTuttu.

[otftfakk bPakfanattints katopr na:n ma:]Jovino kototto|
©2]86) BEHEMOD IMDOO Bb@)Yai] 6DIM 21801M) 8&IS)O)

I gave half of the lunch to Malu.

» Stage 5: (7 words)

13.

14.

15.

kaLi kazhinju vannappOL mukham_Riyane azhukk a:yirunnu.

/kalr kazmno vannapo:] mokham prjana alukk a:jironno./

&g 61600 UME D8 M6alo OTROM BP0 GRW 1M

Face was dirty when I came back after playing

vEnalil uNangngiya maram tayipe pookkalL koNT niRanjnju

/vo:nalil vnanija maram tajipa pu:kal konts nirapo/

ecaumeflel 9emess 1w Ao M@ TDnt o 3808 6d:INs M 1060

The tree that was drying during summer started to fill with flowers slowly
nannAyi paD"lcchatu koNT avan rakShipa onnAmatAyi vijayicchu.
nanna:j1 pathtftfato kont avan rak/i:pa onna:mata:j1 vidzajitftfo

MmO a1012J®) OBINE BROUN PH:Hh’/BEMIA®OIW ] Aflewg)).

He passed the exam with first rank as he studied well.

**Non- words embedded in sentences are italicised & underlined.
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Appendix 11
Listening Comprehension

Story 1
Ravi has a dog. The dog saw a chicken one day. The dog caught the chicken and ate

it. Ravi hit the dog. The dog went inside the kennel.

P86 630) MW HENE. 63©) Bl MIW ) EBHIY1H6,600) 10M &HENB). MIW
GO 186600 10m o f1s1 )y @lmy. eall mwem @esla)y. M@ &yslmaslel
Galo.

/ravikk oru na:ja unt. oru divasam na:ja oro ko:zhikkonnins kanto. ato ko:zhikkupnins

prtitftfo tinno. ravi na:jajo atitftfo. na:ja ko:teinollil po:ji./
Questions

1. Who has the dog?
BRAEHIMN MW HSS®?

/a:rkka:no na:ja ullato?/

2. What did the dog eat?
MIW )00y 1om @6 @ 1am@? (Cue card 1)
/na:ja entins a:no tinnata?/

3. Where did the dog go?
MO® af)i16s BREM) Gald®? (Cue card 2)
/na:ja svits a:nu pojat?/

4, Why did dog eat chicken?
MIW o) IMI6NT GHOY 18660 oM @ M@ ?2
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/naja entma:no ko:|tkunnims tmnnato?/

5. Why the dog went inside the kennel?
MI® ()0 Imoem @ 51maag el @y©.9) add6nslom@ 2(Cue card 3)
/na:ja entma:no ko:ttmullil po:jat?/

6. If dog didn’t eat chicken, what would have happened?

MO® GO 166,600 lom @l g e & el of)a mosnileajom?

/ma:ja ko:|tkuppims tinilla:jironnsnkl ento sambavitftfs:no?/

Answer keys
1. Ravi has a dog.
o186 B3©) MW ong
/ravikk oru na:ja unt./
2. The dog ate chicken
MIW 6B3©) CHIY 18660 lom @ 1l
/na:ja orv ko:zhikkoppms tmno./
3. The dog went inside the kennel
M@ B51m8sg el Galdw.
/nazja ko:ttmolll poyj1./
4. Dog was hungry, hence it ate the chicken

M6 LM B&INE I 186 60 lom @ 1

/na:jaka visannato kont ko:zhikkuonpins tinno./

5. Ravi hit the dog, the dog was sad hence it went inside the kennel.

o1 M®e® @RS 2@ 6HIME BGRM M) Afl¥no @R®, @R IMdaT MOW
&g lmaglal ¢aiow]

/ravi na:jaye atﬁﬁfa‘go kont atino vifamam a:j1, atina:l na:ja ko:ttmollil po:ji./
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Chicken wouldn’t die, it would have grown bigger.

GO 166,600 2@ 166210 )M lg), @RM 8@ W ldho

U8 @),).

/ka:zhikkonpe marikkumayirunnilla, at valareyadhikam valarumayirunnu/
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Story 2
Appu and the dog
A dog was shouting in front of Appu’s house. Appu gave stomache full of
milk to the dog. Dog waved its tail because of happiness. Now the dog is taking care
of Appu’s house.
a© Glaumoe @ralpllden aflslm opalal 8 MmI®  &oa)
026N 1M, @Al MIWEE) AWM M10O® aldal d&ISHO0Y. MIW MVEATIHo

06N (A1 @Ea]d0d MO @R YA Me0 AflsTmy &0 Mlaeanym).

Joru divasam appuvinte vi:tmo monnil orv nazja koratftfo kontronno. appu
na:jakk vayaru niraje pa:lo kotottv. na:ja santo;fam kont va:la:tti. 1ppo:l na:ja
appuvints vi:tio ka:val nilkkonno./

Questions

1. What was shouting in front of Appu’s house?

@ra P flde0 ANsImy oM@ f)amoem &oa) oddmsloma?. (Cue

card 4)
/appuvinte vi:tmo monmil enta:no koratftfo kontironnat?/
2. What did Appu give to the dog?
@Ry MIWEE) [f)MI6M 0IS)0m@ 2. (Cue card 5)
/appu na:jakk enta:no kotottat?/
3. What did the dog do because of happiness?
MEIMIHo HHIMNE MOIW f)AmI6M 621 O® 2 (Cue card 6)
/santo:fam kont na:ja enta:no ffaj‘ga‘ga?/
4. Why was the dog shouting?

MO® )00 IMI6N B:).2]) OIS 1D M®?.
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/na:ja entma:no koratftfo kontironnat?/
5. If Appu didn’t give milk, what the dog would have been done?

@R a1d@ 08350107 18)@ 100 MM & 1@ MIW ()10} 621 COOM?
/appo pa:l kotottilla:jironnenkil na:ja ento tfajts:ns?/
6. Why the dog is taking care of Appu’s house?

MO o)y IM6M @Ra |yl lMe0 aflslmy &d201@ mImaor?.

/na:ja sntma:na appuvints vi:tinu ka:val ninnato?/

Answer keys

1. The dog was barking in front of Appu’s house.

@na iMoo aflsimy eymilel 8o MO@@IaM d:y©.2) 086 1RM@.

/appovinta vi:tmo monnil oro na:jajano koratftfo kontironnat./
2. Appu gave milk to the dog.
@R MOWEE) D@ OHISYON0Y.
/appu na:jakk pa:lo kototto./
3. Dog waved his tail because of happiness.
MO MEADI o OHIMNE (LIRS ]
/na:ja santo:Jam konto va:la:ttr./
4. The dog was shouting because of hunger.
ANmM@ 6HIMBI6M MOIW EY.2]) OBHIMNE1OIMO.
/visannatu konta:no na:ja koratftfo kontironnato/

5. If Appu didn’t give milk, the dog would have died.

@) aloel 029010 18J@ e mM ) & 1T moW 22y

Galddh)2dW 1@,

Jappu pa:l kotottilla:jironnsnkil nazja marttftfo pa:koma:jironno/
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The dog is taking care of Appu’s house because of the love as he gave milk to
it.

@R alDBT 0dIOMOY OHIMREES M EMaNo dIVEMAIEM MIW
@ra 0 lbe0 aflsim) &o0uoh Maden)ma).

/appu pa:l kotottato kontu]la sne:ham ka:ranama:ns na:ja appovinta vi:tino

ka:val nilkkunnats./
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Story 3

There was a shepherd boy lived in a village. One day while herding the flock
he thought he will have some fun, and started screaming “ fox .. fox”. Hearing this
all the farmers nearby ran and came with sticks. The shepherd boy started laughing
at the farmers. Then the farmers went back without the boy who lied to them. After
one week the boy again screamed that a fox is there. This time also the farmers ran
and came. They went back angrily by seeing fox is not there. After a few days the
same boy screamed “fox.. fox”. This time nobody came to help him. The fox ate all
his sheep without any fear. The boy realized the mistake he did.

B0) (V20D 60) GRSISWM emeIWIo)M). &®) GlumMo GBSy
GO EOIN GaldWEAIIMD GROUOMI) MAIUE GO, BROUND @RS QUG
BH)EOM" a )M HOOEO HEWIM MYSEBE]. D) CHS BRSOVRBS B>DHdhd
PUM  AUSI@o af)SHOM 3051 UMy, ERSISWM BAHBOO CMISS
ofleleodmd  oyseds]. @RSIsSWM MM AlOWH®INEMMY  Aamqylenw
HOHBD ®10)2] CaldW]. BIFald) edto NleNs)o BRFISWD EYOYHOM
QUG )M alOEDD B60D)). ENODMUEM®)0 HhBHEM 3051 UMM, EYOYHO M
600RJMA 1600 GROUMD GBAU|GOMIOS ASEBHE 16 DWW, 0.2y G1AINVEBBWDEEY
GUdHo BRTISWM "EYOYEOND CLEM B)NEOM" af)IMN) HOOHEE EHEETVY). aleSH
EHOMAIM BB GRAUOM  MaNIWIENIM  QIMIg).  EYREOM (g

BRSYHOBWYo @ 1M. GRS IS@M) MMeO 6O amqyledw.

loro gra:mattil oru a:ttitayan onta:yironnu. oro drvasam a:tu me:jka:n
po:jappo:]l avanoru tama:fa to:nni, avan "korokkan vanns: korokkan™ enno uvrakke
karaja:n totanni. 1to Ke:ft atottvlla karfakar mozuvan vatijom otutt o:tr vanno.
a:ttitajan  karfakars no:kkr tfirkka:n  totannp. a:ttitajan nona parajukaya:nsnn

94



manasilaja karfakar tiritfo po:ji. ora:ztfakke ssifam vrptom a:ttitajan korokkan
vanns: annou paranno karanno. ittavanajom karfakar
o:tr vanno. kopokkan 1llonnarmns avar 8o:fatto:to matappippo:ji. Kortf divasannalkk
soifam a:ttitajan "korokkan vanns: korokkan™ enno orakk karanno. pakfs ittavana
a:rom avans saha:jikka:n vannilla. korokkan ella: a:tvkalsjom tinno. a:ttitajano

tanto totto manasila:ji./

Questions
1. What did all the farmers do when the boy screamed “fox.. fox”?
GRS IS "@)NEOM AUGMN BORHOM" )My BOENMEA[I0d BDHSD
a{)0mI6Mm) 621 M@ ?
/a:ttitajan "korukkan vanns: korokkan" enno karannappo:] enta:no tfojtats?/
2. What did the farmers get along with them?
SHDAHBHD 301 AUME]IWD wf)TMI6M OdbI6Ms M@ (Cue card 7)
/karfakar o:t1 vannappo:] anta:nu kontu vannats?/
3. What did the shepherd thought of doing when herding the sheep?
@RS) AW HOIM Gald®WEa 20D GBS IS f)amI6M) GOIM WM ?
/a:tuv majka:n po:jappo:] a:ttritajans onta:no to:nnijate?/
4. Why did farmers get sticks along with them?
SHBAHD 6381 AUMEA]I0d af)00 ImO6m AUST 0068 UM @?
/karfakar o:t1 vannappa:] antina:no vatr konto vannata?/
5. What was the shepherd’s mistake?
@RS IS0 OMQ )OI 1)M)?
/a:ttitajants totts onta:jironno?/

6. Why did the boy laughed at the farmers?
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o) Imoen BRSISWM &BAUBHO EMIBS | 210 .92

/antma:no a:ttitajan karfakars no:kkr tfirrtfat?/

Answer keys

. The farmers came running to him while he screamed fox is here.

GRIISWM "&)NEOM (UGN BRHOM" af)IM) MG DU D
@) 0d 63081 Q.

/a:ttitajan  "korokkan vanns: korokkan" enno karannappo:] karfakar muzovan
o:t1 vanno./

. The farmers got sticks along with them.

BB D UMEa 20D QUS| O&I6NS L.

/karfakar o:t1 vannappo:] vatr konto vannu/

. The shepherd thought of having fun by fooling the farmers.

@RS 1SWD BB HUBHO® ol 2] EM1EOI0 af)M Ailald®]2y).

/a:ttitajan karfakaro pattit/tfo rasikka:m snno vitfa:ritftfo./

. The farmers got the sticks to beat the fox.

$)EOOM OL)UIM GOUMETWIEM B dHdD (ST OBINS UM,

/korukkans tallova:n vo;ntrja:ns karfakar vatr vatr konto vannats/

. The shepherd lied to the farmers saying a fox is there.

GRS 1SWOD E&:0YEOD USMM )M BAHBHEDIS MYEM alOETID),).

/a:ttitajanto kurokkan vanns enno karfakaro:t nona paranno/

He laughed at the farmers because he thought that they believed the lie that he

told and came running.
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®20d al0eom Meem Aoim 2] &R ®d 3081 UMM 0&HINE @RS ISWMD
@RLOM &&1WIHe | 2112y
/ta:n paranna nona vifvasitftfo karfakar o:t1 vannat kont a:ttitajan avars kalrja:kki

tfirtftfo/
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Story 4

A man had one elephant. He never gave it enough food to eat. But he used to
make the elephant work too much. The elephant got very angry at its owner and put
him under his feet and stamped him. He died. His wife started crying. She brought her
son and put him under elephant's feet and said, "Hey elephant! You killed the father,
now Kill his son.” The elephant saw the son and took him up and made him sit on its
neck. From that day onwards, it started to listen and act as said by the boy. It started

to work for the boy.

BN SO GRM OMBIWIOYM).CRWID BB 186eke GRM &6
@ROUWOM M BHseMo MAld; 1@ 10Me). alosH GRWIW GRMOW OIS
AUgeo@Wldo c8dall 0.21Qflallal). GRMW S EBajo NUB)BH®0 HSATUNNM
HoeflmslweN§ 21nilg)e®io 0210y, GEWIR A® 1)) CaldW]. GRWIEeS
@O0 &SOWIM SRl GRAID GRAIMRDS ABOM of)SHO0 GRMWYES
soaflmslalad gngy osdens aloeooy, "Ml eaIen Goglem esdmMiley) |
DHOM®o OHICMES . BRM AGBOM af)SHOM GRMIMOO aOOD ENEYOD .
@RMY EYOM, GRM @Y )5 A lOWIMD CHUWDENIM ©SEBR]. GRM GBY &) 166
erueng] ezoell 6.21QdMm GREoE L))

lora:lk oruv a:na vnta:jironnou. aja:] orikkalom a:nakk a:vafyattino brakfanam
nalkijirunnilla. pakfs aja:] a:najo kont. valarsjadikam jo:lr tfsjjitftfv. a:najk dsfjam
varikajom utamasthans ka:linatili;itt tfavittokajom tfsjto. aja:] maritftfo po:ji. aja:lte
bra:ria karaja:n totapni. aval avarote makans a:najoto ka:linatijil 1tto kont paranno,
"n1 vanto afﬁfane konnills, makanojom konna;kk" a:na makana otutte atints puratto
irottr. anno motal a;na a: kottr parajonnats k:lka:n totppr. ana kottikks va:ntr dzo:l1
tfaja:n acrambhitftfo./
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Questions

1.

Which animal did the man have?

BRI ()00 A YNAI6M QN8O M@ ? (Cue card 8)

/aja:]kk onto mrogamans unta:jirnnats?/

What did the man not give in enough quantity to the elephant?

BN &6) BRWIUD BRI O M af)aMIEM MAT &I 10IMM)?

/a:nakk aja:] a:vafyattinu onta:ne nalka:trronnato?/

What did the elephant do in anger?

GBajo QUM BRM f)0I6M 6210 OO ?

/8o:ftam vanna a:na enta:not[ojtats?/

Why did the owners wife asked the elephant to kill the son also?
©SAMNMOO BI®§ Af)A0 IMIEN ABOM@Y0 dhOS OBILJID BRMEWIS
OG0 © ?

/utamasthants bra:r 1a ontina:ns makanajom ku:to kolla:n a:vafiappattats?/
Why did the elephant not kill the son when the owner’s wife asked to do so?

()T OBIENSIEN @I § 2 IOADII IS0 BRM HSAMNMDOO ABOM
08:22J20 Q)M ?

/ontu konta:ns bha:ria parannittom a:na vtamast"ants makans kolla:tronnats?/
Why did the elephant make the child sit on its neck?

()10 OHINBIEM BRM ABOM af)SOD GRM MO ROV
8N 00 @ ?

/ontu konta:ns a:na makano atuts atinto pourattorrottijate?/
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Answer keys

1.

The man had an elephant.

BRI WD H6Y 63(0) @M Qmamﬂ(og(mg
laja:]kk oru a:na vnta:jironno/

The man didn’t give it enough food to eat.

GRWIUD BRM® G6) BRI | 10) BHHeMo MaT s lw oyl

/aja:] a:nakk a:vafyattino brakfanam nalkijirunnilla./

The elephant got very angry at its owner and put him under his feet and stamped
him

BRMM &6) B |o QOYH®Yo psamuoam &dallmslwleilg a1nlgyd®io
0210 O

/a:najk 8sfjam varikajom uvtamasthans ka:linatili;itt tfavittokajom tfsjto./

Because the elephant killed her husband the wife asked the elephant to kill her son
also.

@RM BRAIMYOS BAOMINIOM 8BHIMO HHIME BID [ BGRHMEWIS GRNIMIOS

DBHOM®0 OGHIMEHBWIM alOETO)

/a:na avaroto brartta:vino konnato konts bha:ria a:najo:ts avaroto makanajom
konno kalaja:n parannu./

The elephant started to assist the owner’s family.

@RM OSAMAMOO B:)SoereOD MO 1EOIM ®ySEBs .

/a:na vtamastrants kotombatts sns:hikka:n trogpnr./

The elephant made the boy sit on its neck because it started to listen and act as
said by the child.

@RM ABOM af)SYOM GRO MO0 )OO ENM)OD | HI6Mo BRM BR) &S |
aO@YM® CHUWHOIN ©)S683 .
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/a:na makana otuts atinto poratte rottt ka:ranam a:na a: kottr parajonnats

ka;lkka:n tutannr./
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Story 5
Thief and his mother

Once upon a time there was a lady in a village. She had a son. One day he
stole a book from his school and came home. His mother got to know about this, and
she praised him saying that “you have done a good job, son”. So the boy thought that
stealing is a good habit and he started stealing things. As and when he grown up he
started stealing bigger things and one day he was caught by royal guards. After
questioning him, king ordered death penalty for him. On the way to jail so many
people came to see him. Everyone was laughing at him. Before hanging him, they
asked him what is his last wish? Then he said | want to talk to my mother. He went
near his mother’s ear and he started biting her ears with his teeth. The lady started
screaming saying “ayyo”. Then the security started teasing him saying “you have
stolen so many things and now you did this also, how cruel you are!” then he said
“Yes I am cruel , because when I started stealing things she didn’t correct me, instead
she encouraged me and now | became a thief and I have to die like this. Otherwise I

would have also been a good human being like you all.”

S80S0 8 (N0 IG &) M@ ®damlaflo)m). GRAIRLS )
D&M 9SO M. 830 ElAuMo GRAUM M @Sl MM B0) a M Mo &3)
OBIENE QLMY GRAIM OO GRED N® AMQYIAINHS . @R M@ GRAUIEMIS A IO
"M 30 MY IO JAIEM GAOM § 21D ". @ GdhS B | CGAIHEMo 30) ME)
0 JN206MM B&O)O) . BRO MY GUocdo GRAIM Aflens)o GRI1e6d0M MYS6ds]..
@AM AUgAMEao0d alelle alellw miwmenw 6adla)). 6oy &laimo
@oclem I8ESMIB oflsldys]. all adEeMes) 6o ©I8IAT GoRCIOM

@86 10002200 lflwlay). swlalloaiss o&IMS eaiddym Y] cowieg
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SIEMIM  MIMHIO MSlaly &SIy, GRAIR GRWOE  &JNRSB®Yo
&glwies] ofl@len)e®io 02100y 081066 M@ M) MMl GRAUD
GRWIEEIS GRAUMIMOOD @B(NaDo )M  G2Id6]a)). @RO|I0D
GRWIW GRANGWIS (MoMVIM1HOHMOAM) GROUR(AA]S. CEWIE CRINAW
SHMIOMOD |, GREA®)OS 021N 166SOM) 621M GRS 6210l &Sla))
al01Be0m  @ysedsl. @ M@ eQUBM  adIeE  "@GROQD’  f)m
@RAIN SO ENN).GREA XD EIRESMIB CEWING &g |WISOHIM ©S6Bs], @]
OO BaldS MOLMEEBUD E@Ola)) NG PBD Do , f)OmIRy
BQeYMIM M. BREA[ID GRWIW ~lOWIM ©YSEBE], BRAM MM B)YMIEN,
&I06aMo 6MOM GRIY1H0OM OSEBE1WEA DD BRAIB aflom @O0 I lgy,
ald@0 af)oM GlaldOIala(lal). GROOMIMNE MOMD ENOMIQY BHEEMIW]
eNEBBOM A® 166 GRLPW MM ;1M amIMo M1BBOEEL[0RI MO

QM (0D BROWOM.

foritate  oro gra:matil oOro  strr: ta:masitfironno. avarkk oro makan
onta:jironnu. oro drvasam avan sko:lil ninno oru pustakam katto kont vanno. avants
amma itu manasila:kkr. a: sthri: avano:to parapno "ni: oru nalla ka:rjama:no mons:
tfojtate". ito ke:tta kottr mo:fanam oruv nalla ka:rjama:nsnn Karotr. atino So:fam avan
vi:ntom mo:ftikka:n totanni. avan valarnnappo:] valija vali sa:danappa] mo:ftitftfo.
oru divasm avans ra:dzabtatanma:r pitiko:tr. vitfa:ranakk ssifam ra:dza:v avans
to:kkikkolla:n viditfu. dzajilis:kk kondu po:kom vazr ay:lo ka:na:n na:ttuka:r tatitftfo
ko:tjironnu.  avar  aya:lo  ku:vokajom  kaliya:kkr  tfirkkokajom  tfsjto.
tu:kkikkollonnatino monp avar aja:]ots avas:nato a:graham enta:nonn tfo:ditfv. aja:]
ammajo ka:nanamenn a:vasjappsttu.aja:] ammajo ka:na:nattr, ammajots tfovikkatotto

tfonn,avarote tfovi katitffo parikka:n totanni. a: strr: ve:dana kont "ayyo:" onn
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alarkkarapno. appo:] ra:dzabPatanma:r aja:1o kalija:kka:n totnni. n1 opa:ts sa:danannal
mo:Jutftfo, 1ppo:l rtom. ontorv doftana:nfo ni:. appo:l ajal, parappo. ato nan
doftana:nfo, ka:ranam, na:n mo:ftikka:n totanngjappo:| avr onne truttijilla. pakaram
onne pro:lsa:hippitfo. atokont pa:n mno:ro  kallana:;ji  mnans  marikkonno,

allazjrronnankil pa:nom nimnalopo:le nallors manufian aya:no/
Questions

1. What did the lady’s son stole from the school?
M (@1@6s ad MY byl MM af)amdem eadasflaj@? (Cue card 9)
[strr:uts makan sko:]il ninna anta:ne mo:ftitftfat 97/
2. Which part of his mother did he bite?
BRANWOS o) BINAIN GRWIWDEGS 1.2J@? (Cue card 10)
Jammajuts o:t b"a:gama:ns aja:] katut[tfato?/
3. What punishment did the king give to the thief?
22007 ()00 B 1eg@Iem HE8M mels; lwM?
[ra:dza:v onto [ik[aja:no kallans nalkijato?/
4. What was the mistake made by the lady?
M (@] 021 ® 0OQ o f)MmOW 1©)mMy?
[strt: tfojta tott onta:jironnu?/
5. What made the thief so angry with the mother?
a)0026M HERM GRENCWIS NUGHD GBaH o CMIMIM B I6Mo?
/onta:no ka]lano ammajo:t valara do:fiam to:nna:n ka:ranam?/
6. If the thief is released from the jail how will he live?

H886m 2@ lela mlmo ecn)em Al GEWIE ~f)edsem Zlal1e)o?

/ka]lans d3ajill ninnum vitta:1 aja:] ennans dzr:vikkom?/
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Answers keys

1. He stole a book from his school.
@M M b6 1@ MM 630 a RIVMdbo &3 OBIENS QLM
/avan sko:lil ninna oru pustakam katto kont vanno/
2. He bit on his mother’s ear.
GRWI(d BREA®,)OS 62101 &S al0]a)y.
/aja:] ammajote tfovi katitftfu paritftfo./
3. The king ordered death penalty for him.
22201 GrAIOM MYHs 10862/ Aflwla)
[ra:d3a:v avana tu:kkikkolla:n vidrtfuv/
4. When her son started stealing things she didn’t correct him, instead she
encouraged.
D&M GAIY1H00M  0YseEElWEa P @ROUG @100 1),  aldo
GlatdOMIa0ln{la))
/makan mo:ftikka:n totannijappo:l truttijilla. pakaram pro:lsa:hippitfo/
5. She encouraged him to become a thief.
GROUG  @ROIM  80)  HE8M  GR®IM  GeldOIatla{lal
/avar avans oru kallan a:ka:n pro:1sa:hipprt/tfv/
6. He will live his rest of the life as a good person.

NIDBS 1B HIelo BEWIUD MM £laflengo

/ba:kkiju]la ka:lam aja:] nallavana:ji dzr:vikkom/
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Appendix 1

Cue cards

Cuecard 1

O
5
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Cue card 2
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Cue card 3
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Cue card 4
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Cue card 7
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Cuecard 9
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