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Lay Abstract

In linguistics, prosody encompasses the rhythm, stress, and intonation of speech, which
plays an important role in the language-learning process. When adults don't have the meaning of
words to rely on, they often use these rhythmic cues to remember them better. This research
involved three tasks: processing the beat of music, learning foreign words through nursery
rhymes, and then recognizing those words from a list. The results showed that rhythmic and
timing cues are helpful for remembering words. Also, individuals with better rhythmic skills may
demonstrate better word memory. This study suggests that using nursery rhymes could be an

effective tool for teaching adults new languages.
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Abstract

In linguistics, prosody encompasses the rhythm, stress, and intonation of speech, and this
plays an important role in the language-learning process. This study seeks to understand this
phenomenon further, providing novel language learning data with nursery rhymes as a vehicle to
teach adults foreign words. Building on models of Dynamic Attending Theory and Phonological
Short-Term Memory, it was theorized that the accuracy of foreign word learning is predicted by
the prosodic cues present in the word’s learning context. This experiment included 3 tasks to
explore this theory. Task 1 tested how accurately the participant processed the beat of a musical
sequence. In Task 2, participants learned foreign words in a nursery rhyme context. Finally, in
Task 3, participants were asked to identify which words they recognized from a large list of
foreign words. Results showed a significant effect for prosodic cues’ influence on word memory.
Specifically, temporal and rhythmic cues hierarchically facilitate phonological short-term
memory, as represented in this paper’s proposed theoretical model. A potential link was also
found between individual rhythmic ability and memory of foreign words. Overall, the present
thesis offers a theoretical understanding of the use of nursery rhymes during adult foreign

language learning.
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1 Introduction

When children acquire language, adults use nursery rhymes and songs to engage with
language development. However, when adults desire to learn a new language, the traditional
teaching methods are usually focused on vocabulary and grammar rules. This paper seeks to
explore nursery rhymes as a prosodic vehicle to teach foreign words to adults. Very little is
understood about the mechanisms that could allow prosodic cues to facilitate memory for foreign
word forms. Nursery rhymes are ideal experimental stimuli to test this gap in knowledge as one
can manipulate both temporal and rhythmic cues in rhyme contexts. In doing so, this paper uses
theories in cognitive science, such as Dynamic Attending Theory, Working Memory Theory, and
the Phonological Loop Theory, as possible conceptual frameworks to understand the role of
prosodic cues in language acquisition. Section 1 of this thesis provides key concepts and a
comprehensive summary of current theories involving short-term memory and rhythm. Sections
2 and 3 describe and interpret the experimental work conducted for this thesis. Section 4

summarizes the theoretical contributions made by the data presented in this thesis.

1.1 Dynamic Attending Theory

Acoustic rthythms tend to be associated with music, but they are also present in regular
speech. Human speech naturally has a regular rhythmic structure that allows listeners to tune in
to temporal patterns, which include timing information (Li et al., 2019). In the English language,
rhythm regularity can be identified through the consistent variations between strong and weak
syllable pronunciation. Dynamic attending theory (DAT), described by Mari Riess Jones (Jones,
2019), seeks to explain the interaction between the external rhythms present in the environment,

and the internal rhythms present in our brain’s cortical system. DAT relies on the synchrony
1
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between these rhythms. Synchrony is achieved through a dynamic activity called attending,
during which the attendee tunes into rhythmic cues in real time. In natural speech, these timing
and rhythmic cues are present in the prosodic patterns of the speech stimuli. As the attendee is
exposed to prosodic rhythms, the brain’s cortical oscillations entrain to the timing cues, allowing
for synchrony between the internal and external rhythms. Entraining to speech allows the
attendee to create predictions about the time of arrival of incoming critical information (Hickok
et al., 2015). Predictions are represented in the brain by attentional pulses, each of which
demonstrates an expectancy profile about the occurrence of significant information (Jones et al.,

2002; Jones, 2019). Figure 1 includes a visual representation of DAT’s entrainment model.
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Figure 1. A visual representation of the Entrainment Model, taken from Jones et al. (2002).
Attentional pulses are modulated by a rhythmically regular stimulus with fixed interonset time
intervals (I01). The oscillator period (arrow) is the time interval between attentional pulses. The
oscillator phase (dashed line) corresponds to the time difference between the peak of an
attentional pulse and the onset of a stimulus tone. The insert illustrates a predicted expectancy
profile for a single attentional pulse: accuracy is shown to be greatest when the peak of an
attentional pulse aligns with the onset of a stimulus tone.

Empirical studies have explored the significance of these predictions in relation to
perception. One such study found that when tonal stimuli were presented at unexpected times,

they were less accurately evaluated than tones that occurred at predictable time intervals (Jones
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et al., 2002). Another study by Kdsem et al. (2018) used magnetoencephalography (MEG) to
examine the processing of sentences that had a change in speech rate. They found that
participants were entrained to the previous speech rate, even after the temporal change occurred.
This resulted in a biased perception of ambiguous words affected by the entrained rate of speech.
Such perception studies suggest that rhythmic regularity and the ability to entrain to stimuli
impact the accuracy of perception in the auditory domain. In sum, DAT suggests that during
perception, attention is dynamically modulated by rhythm. These modulations generate
expectations about the time of arrival of critical information. Accurate predictions about the
occurrence of an event optimize its processing (Morillon et al., 2015).

Some theories differ from DAT by stating that the attentional pulses released by the brain
are not predictive, but reactive (Jones, 2019). Jones (2019) discusses that according to linguistic
theory, rhythmic cues evoke reactive pulses due to the saliency of their features, such as the
heightened loudness of stressed syllables, which stand out and cause an enhanced brain response.
However, DAT makes a distinction between internally driven predictions (attending) and
stimulus-driven reactions (rhythmic salience). This study seeks to explain a possible interaction

between these two theories.

1.2 The Phonological Loop

Working memory (WM) is the temporary short-term memory store for small amounts of
information. Long-term memory, on the other hand, holds the wide array of information stored
over one’s life (Cowan, 2014). The most widely accepted WM model was proposed by Baddeley
& Hitch (1974), who believe WM is involved in the execution of cognitive tasks such as reading,
problem-solving, and learning (Baddeley, 1983). This paper is concerned with the component of

Baddeley & Hitch’s WM model that deals with spoken and written language material: The
3
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Phonological Loop (Figure 2). The phonological loop consists of two parts: 1) Phonological
short-term store; and 2) Articulatory rehearsal. In the phonological loop, the listener perceives
auditory speech inputs, which are maintained in the phonological short-term memory store at a
phonemic level. Linguistically, phonemes are the smallest meaningful units of sound within a
word. However, these memory traces are subject to rapidly decay from the short-term memory
store, unless they are actively refreshed using an articulatory rehearsal process. Articulatory
rehearsal is a subvocal process which allows speech information to maintain its place in the
memory store, causing a loop. The term “phonological short-term memory” (pSTM) refers to

this process and the WM for speech stimuli.

Articulatory
rehearsal

Phonological

short-term N

A D]

memory store

Non-auditory
inputs

Auditory speech
inputs

Figure 2. A visual representation of Baddeley s (1986) proposed phonological loop model. Verbal
information is maintained in the short-term memory store through articulatory rehearsal.

Though the phonological loop is a widely-accepted model, it has also been criticized
(Caplan, 1992; Service, 1998). One main criticism lies with the effect of “word length”.
Baddeley et al. (1975) found that serial accuracy is better for temporally shorter words compared
to longer words. This was based on experimental data that compared recall accuracy for word
sets with different articulatory durations, but equal phonological complexity. According to the
phonological loop, the effect of “word length” occurs because shorter words can be rehearsed
more frequently, and therefore are less likely to decay from the memory store before recall

4
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(Mueller, 2003). However, researchers such as Caplan (1992) and Service (1998) argue that it is
the phonological structure of a word that determines the word length effect, not the features of its
articulation (Baddeley, 2007). In fact, Caplan (1992) found that in some cases, longer words
were remembered better than shorter words. The exact word features that determine the rate of
decay in pSTM is still a topic of debate. This study aims to help define the prosodic features that

make words easier to retain in one’s pSTM.

1.3 Prosody and Speech

In linguistics, the temporal structure of a language can be categorized by its prosody,
which includes the loudness, pitch, and duration of sound in units of speech. Together, these
acoustic and prosodic cues make up the rhythm of a language. Rhythm is a salient feature of
language that may impact the efficiency of pSTM, and language acquisition in general. Mehler et
al. (1988) found that already newborn infants are able to distinguish between languages solely
based on their prosodic patterns. This ability indicates that infants rely on rhythmic information
as they acquire language because they cannot yet use semantic context (meaning associations) to
learn words. Similarly, when adults learn new foreign languages, the lack of semantic context
forces them to also rely on rhythm and temporal cues to successfully learn word forms (Langus
et al., 2017). This is because before one can truly adopt a new word into one’s lexicon
(vocabulary), one must first process its physical and rhythmic properties to be able to create
semantic associations with the word form.

A key step to infant language acquisition is the ability to segment words within a
continuous speech stream. Prosody is extracted as a reliable cue for speech segmentation in
infants (Saffran et al., 1996). Similarly, one study (Endress & Hauser, 2010) found that adults are

able to extract prosodic cues from natural speech to segment words in foreign languages. The
5
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authors found that adults demonstrate this ability even with languages that have critically
different prosodic features from their native language.

Segmenting words from a continuous speech stream is also an important process for
speech perception in general. Many existing studies have demonstrated that during language
comprehension, rhythmic regularity realized by prosodic features such as loudness and duration
can facilitate syntactic and semantic processing of known languages (Cason & Schon, 2012;
Magne et al., 2007). This is because rhythmic regularity enhances the listener’s ability to predict
incoming stress locations in a sentence (Rothermich et al., 2012). Rhythmic regularity that is
characterized by consistent alternations of stressed and unstressed syllables is called metric
regularity. Stressed syllables are information-heavy, and predictions about their occurrence
lessen the noise and ambiguity inherent to the speech stream, which facilitates the semantic
integration of unexpected words (Rothermich et al., 2012; Altman & Carter 1989). Therefore,
rhythmic regularity is assumed to enhance comprehension, and one may extend the effect of
rhythmic regularity to pSTM and the efficiency of the phonological loop.

However, a large portion of memory literature indicates that, on the contrary, items
occurring in regular auditory patterns are less salient to a listener, and therefore leave weaker
traces in memory (Kimball et al., 2019). This is evidenced by studies that found that memory is
enhanced for contextually novel items, regardless of the particular feature that makes the event in
question novel (Hunt, 1995). These findings suggest that contextually irregular items divert one’s
attention, thus modulating the encoding of the event in memory (Ranganath & Rainer, 2003).
Kimball et al. (2019) tested this effect by measuring memory for words against their rhythmical
contexts. In rhythmically regular sentences, they embedded target words that either matched the

rhythm of their context or did not, making them rhythmically irregular and novel to their context.



M.Sc Thesis - F. Ahmad, McMaster University - Cognitive Science of Language

They found that words with contextually irregular patterns were remembered better than
rhythmically regular words. Kimball et al. (2019) argue that listeners attune to metrical structure,
and while rhythmic regularity leads to entrainment and better processing in the moment, salient
rhythmically novel features play a beneficial role in language retention and memory. This
disconnect between rhythmic regularity’s effect on speech perception and speech memory is

further investigated in the current study.

1.4 Nursery Rhymes as a Vehicle for Language Learning

When an English adult hears the beginnings of Humpty Dumpty, they may be reminded
of the songs and poems they learned in their childhood. In fact, the poems and songs from one’s
youth tend to stay fresh in the mind no matter how much time has passed (Shwetha & Phil,
2013). Nursery rhymes are short poems that invite children to the joint activity of sharing a story,
teaching a lesson, or singing along to a melody. Nursery rhymes have a highly rhythmic nature
and tend to include rhyming words within their prose (Temple, Martinez, & Yokota, 2011).
Though English nursery rhymes are nowadays typically used while engaging with children, their
origins date back to the 1600s and were derived from adult songs, vendor’s cries, and religious
traditions (Sayakhan & Bradley, 2019). Over time, nursery rhymes were adopted into children’s
lives by being recited at home, in school, and during child’s play (Sayakhan & Bradley, 2019).
The use of hyperbole and exaggeration along with rhyme, repetition, and humour work together
to create attractive stories and characters for young children (Norton & Norton, 2011). Being
such a fundamental aspect of many children’s lives, nursery rhymes act as a natural vehicle for
language learning.

An important aspect of language acquisition in children is the development of

phonological awareness. Phonological awareness fosters a child’s ability to segment sounds,
7
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encode words, and spell phonetically (Harper, 2011). Vloedgraven & Verhoeven (2007) found
that rhyming performance and the skills of phoneme identification are vital aspects of
phonological awareness. Phonological awareness is also a beneficial precursor to children’s
literacy preparation. In fact, children entering kindergarten are expected to have an
understanding of the sound-based system of their language, including rhyming skills, before they
begin reading instruction (Lonigan, Burgess, & Anthony, 2000). Many studies have found a link
between nursery rhyme knowledge in children and future success in reading, writing, and
spelling (Bradley and Bryant 1983; 1985; MacLean et al., 1987; Harper, 2011). Bryant et al.
(1990) proposed a theoretical model to describe the connection between nursery rhyme
knowledge (phonological awareness) and reading success. Figure 3 includes a visual
representation of their model. Bryant et al. (1990) proposed that sensitivity to rhyme eventually
leads to phoneme awareness, and thus, plays a role in the child’s literacy skills. This is because
rhyming involves segmenting phonemes and syllables. In linguistics, syllables are broken down
into their onset and rime. The onset includes all phonemes before the syllable’s vocalic nucleus,
and the rime is everything from the syllable core and onwards. Recognizing rhyming involves
breaking down and identifying the syllable’s rime segment (Maclean, Bryant, & Bradley, 1987).
For example, to recognize that cat and hat rhyme, one must understand that they have the

common ending sound “at” (Maclean, Bryant, & Bradley, 1987).

Rhyme and Phoneme Reading and
alliteration detection spelling

Figure 3. A visual representation of the theoretical model to describe the connection between

nursery rhyme knowledge (phonological awareness) and reading success. Taken from Bryant et
al. (1990).
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The benefit of nursery rhymes has been recognized by language teachers, and their
application has been explored in English as a Foreign Language (EFL) studies. Multiple EFL
studies have tested the use of nursery rhymes on young learners of English in countries like
Indonesia and Iran (Hery & Arshad, 2020; Khorasgani, 2016; Pourkalhor & Tavakoli, 2017).
These studies found that English nursery rhyme and song exposure had a significantly positive
effect on English vocabulary and listening comprehension for children learning English.
However, no found studies have explored using English nursery rhymes to teach foreign
languages to adults. This study seeks to explore whether nursery rhymes can be a vehicle for

language learning with adults and the theoretical implications of their potential success.

1.5 The Current Study

This study investigates the rhythmic features that facilitate foreign word memory. Task 1
investigates individual beat perception abilities, Task 2 explores immediate memory for foreign
words inside nursery rhymes, and Task 3 tests long-term recognition memory for foreign words
encountered inside nursery rhymes. This work also proposes a theoretical model for the
interaction between internally-driven predictions and external rhythmic cues. It is proposed that
these processes work together through prosodic cues to activate pSTM and learn novel word
forms. Additionally, this experiment is the first, to our knowledge, to use English nursery rhyme
stimuli to teach adults foreign language forms. The research questions of this thesis are: 1) How
do prosodic cues facilitate memory for foreign words? 2) How may the findings bridge the gap
between models of working memory and attending? 3) Does individual rhythmic ability impact
the efficiency of phonological short-term memory? 4) Are nursery rhymes an effective language

teaching tool for adults?
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2 Methods

2.1 Participants

For this study, 42 participants were recruited (35 females, mean age = 19.1 years, SD =
1.5 years) (7 males, mean age = 19.4 years, SD = 1.7 years). Participants were recruited through
McMaster University’s research participation system (SONA) and were enrolled in the streams
of Linguistics and Languages or Psychology, Neuroscience, and Behaviour. Participants were
also recruited through physical flyers and social media posts distributed throughout the Hamilton
community.

Participants were first screened to ensure their eligibility for the experiment. All
participants were required to be self-declared Native English speakers. During recruitment, we
selected participants who were categorically English-dominant speakers. English-dominant
speakers are those who learned English before the age of 5. This criterion was motivated by
behavioural evidence that suggests language competence in bilingual speakers is
indistinguishable from that of monolingual native speakers when first bilingual exposure is
experienced before the age of 5 (Kovelman et al., 2008). All participants also reported having
normal hearing, no language impairments, and no prior knowledge of Urdu or any other
Indo-Aryan languages'.

The data of 4 participants were partially discarded for some tasks due to failure to meet
screening requirements or technical issues. Screening and demographic information were

collected prior to the experiment online through Limesurvey software. Written consent was

' This experiment required participants to learn foreign Urdu words. Indo-Aryan languages are used as a
categorization for dialects that share many linguistic characteristics such as phonology, grammar, vocabulary, and
writing systems (Jain & Cardona, 2004). Therefore, because Urdu is a member of this language family, knowledge
of any Indo-Aryan dialect would severely impact the novelty of the foreign Urdu words.

10



M.Sc Thesis - F. Ahmad, McMaster University - Cognitive Science of Language

obtained before proceeding with the experiments. After completing the experiment, participants
were provided with a debriefing sheet and a course credit. Participants were also sent study
results if requested in the Letter of Information and Consent Form. This study protocol was

cleared by the McMaster Research Ethics Board (MREB) in Hamilton, Ontario, Canada.

2.2 Tasks and Procedure

This experiment consisted of three tasks: Beat Alignment Task, Nursery Rhyme Task,
and Word Recognition Task. All tasks were completed in-person and during one study session,
which lasted around 1-hour. The experimenter remained present in the lab room throughout the
study session and led the participant through each task with both verbal and written instructions.
The experimenter also ensured accurate data collection and scoring for the tasks. Each task was
preceded with practice trials to familiarize the participants with the task and ensure that they
accurately understood the instructions. Participants were given the opportunity to take breaks
between each task if they required any.

Responses for the nursery rhyme task were audio recorded in a sound-proof audio booth

using the Audacity software (Version 3.4.1) and a lab microphone (AKG C1000S).

2.2.1 Beat Alignment Task (BAT)

This task was adopted from Dalla Bella (2016), who developed the Battery for the
Assessment of Auditory Sensorimotor and Timing Abilities (BAASTA). The BAASTA consists
of a collection of time perception and production tasks that assess an individual’s timing and
rhythm abilities. From the BAASTA, we used only the BAT as it provides a well-rounded
assessment of an individual’s competence for beat and timing perception. The BAT was

conducted on an android tablet, which stored the software for BAASTA. Due to the restrictions

11
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of the software developed by Dalla Bella (2016), headphones were not used during this task, and
we relied on tablet speakers. To compensate for the unideal audio quality, participants conducted
a volume check first to adjust the speakers to a level that was comfortable for them.

In the BAT, participants heard musical sequences that had an overlying metronome beat
play over them. Participants were asked to discriminate whether the beat aligned with the music
or not. Prior to the task, the experimenter provided a thorough explanation of what a beat is and
how to identify it in the stimuli. After hearing the musical sequence, participants were prompted
to provide their response on the tablet by tapping one of two buttons (i.e., ALIGNED; NOT
ALIGNED). A NOT ALIGNED trial was characterized by the overlaying metronome beat
preceding or following the real beat of the music by 33% of the inter-beat intervals (IBIs). The
responses were scored based on the number of hits, and final scores were represented by
individual DPrime (d”) values. There were 3 speed conditions for the music in this task (i.e., fast,
medium, and slow). The tempos for the speech conditions were characterized by IBIs of 450,
600, and 750 ms, respectively. Participants heard all 3 speed conditions during the 72 trials.

The BAT stimuli® consist of four computer-generated musical fragments. Two fragments
were selected from Bach’s “Badinerie”, whilst the other two were from Rossini’s “William Tell
Overture”. Each musical excerpt played for a length of 20 temporal beats. The overlaying beat,
used to distinguish for alignment, was superimposed on each excerpt at the 7th temporal beat. 24
trials presented a beat that aligned with the music, while 48 trials presented the music with a
non-aligning beat. Participants conducted 4 practice trials, followed by 72 total test trials for this

task.

2 The following information for this particular task was retrieved from Dalla Bella et al. (2017), Battery for the
Assessment of Auditory Sensorimotor and Timing Abilities, and is a summarized description of the stimuli used in
the BAT. This publication can be accessed for a full account of the stimuli used in this task.
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2.2.2 Nursery Rhyme Task

This task was coded on PsychoPy (Version 2023.2.3) experiment-building software and
run on an external link (Pavlovia) through the desktop iMac lab computer. Participants wore lab
headphones (SONY) for the duration of the task. In the Nursery Rhyme Task, participants
listened to an English nursery rhyme with two Urdu foreign words embedded in rhythmically
salient positions (i.e., a rhyming Urdu word at the place of the thyme, an unrhyming Urdu word
at the place of the rhyme, an Urdu word randomly placed within the couplet). After viewing a
3-second fixation cross, they heard the rhyme again, but one of the Urdu words was not heard.
During this recall phase, the audio was paired with a visual prompt where the full rhyme was
written out, but the recall word was replaced with a fill-in-the-blank space. At the end of the
recall presentation, participants verbally recalled the target foreign word. If a participant was
unable to recall a word, they were prompted to say blank. Participant responses were
audio-recorded using Audacity (Version 3.4.1) software to ensure accurate scoring after the
experiment. Scoring was conducted using three different scales at the phonemic level. One point
was given for each correctly recalled consonant on the consonant level, one point for each
syllable on the syllable level, and one point for each word on the word level. Due to the
phonological differences between English and Urdu, foreign consonant production was marked
leniently and was determined by phonemic distinction in Urdu, rather than precise phonetic
pronunciation. The final scores were represented as proportions of consonants, syllables, and
words correct.

The nursery rhymes for this task were adapted from The Big Book of Nursery Rhymes
(Jerrold & Robinson, 1903). The stimuli consisted of 36 nursery rhymes in the test trials, along

with 2 nursery rhymes for the practice trials. The nursery rhymes were 2 couplets each, with 2
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foreign target words distributed in the couplets. Each nursery rhyme was further modified into 3
conditions (i.e., RHYMING, UNRHYMING, and RANDOM POSITIONS), resulting in a total
of 108 nursery rhymes and 216 total foreign words. The Nursery Rhymes were chosen based on
the probability of exposure to the verses, where traditional and extremely popular Nursery
Rhymes were avoided to diminish familiarity confounds within the stimuli. The majority of the
chosen Nursery Rhymes follow an “a a b b” rhyming structure, where in a 4-line poem, the last
words of the first two lines rhyme, and the last words of the last two lines thyme. See Figure 4
for an example of the nursery rhyme task stimuli, where the highlighted word (1-2 syllables
long) indicates the foreign word target. The target word was either the first or second word
presented. A mixed effects analysis was later run on the data to examine any effects deriving
from word length or the presentation order of the target word. APPENDIX A includes a full list
of all final nursery rhyme task stimuli.

The 3 conditions for each nursery rhyme were counterbalanced between participants, so
one participant only heard one version of each nursery rhyme. The presentation order of the
nursery rhymes was pseudorandomized and further counterbalanced between participants to
account for order effects. The final version of the study included 6 different experiment versions

(i.e., Version 1A, Version 1B, Version 2A, Version 2B, Version 3A, Version 3B).
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RHYMING CONDITION | UNRHYMING RANDOM POSITION
CONDITION CONDITION
Hickety, pickety, my black Hickety, pickety, my black | Hickety, pickety, my black

cobra, cobra, cobra,

She lays eggs for a | :> She lays eggs for a S 3¢S She 312 (daaRhi) for
(jabRaa) ; (khiRki) ; October;

Gentlemen come everyday, Gentlemen come everyday, Gentlemen come everyday,

To see what my black cobra | To see what my black cobra | J! (allag) what my black
< (kaaTey) =S (kursi) cobra lay.

Figure 4. An example of the nursery rhyme task stimuli. The target word is highlighted and the
foreign words are presented in Urdu script, and English script (in the parentheses).

2.2.3 Word Recognition Task

This task was coded on PsychoPy (Version 2023.2.3) software and run on an external link
(Pavlovia) through the iMac desktop lab computer. Participants wore lab headphones (SONY)
for the duration of the task. In this task, participants were instructed that they would be tested on
their memory for the words just learned in the Nursery Rhyme Task. The participants heard
audio recordings Urdu foreign words one-at-a-time and discriminated whether the word had been
heard before or was new. If they had heard the word, they pressed the ‘P’ key on their keyboard,
if the word was unfamiliar, they pressed the ‘Q’ key on their keyboard. Reaction times were
recorded for this task and the final scores were represented by individual DPrime (d’) values.

Participants heard a total of 144 words for this task. 72 tokens were words they had heard
during the nursery rhyme task (tested on 36 words, not tested on 36 words), and the remaining 72
words were distractors that they did not hear during the Nursery Rhyme Task. The word order
was completely randomized. APPENDIX B includes a full list of all Word Recognition Task

stimuli.
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2.2.4 Recording of Stimuli

In this experiment, all stimuli were recorded by the author of this thesis: one female
speaker who was native in both Urdu and English. All recordings were completed in one session.
For the Nursery Rhyme Task, each rhyme was recorded in a single take where the speaker
code-switched between English and Urdu at the place of the foreign words. During the recording
session, a phonetician was also present to ensure good quality recordings and seamless
transitions between the two languages. The phonetician also helped the speaker maintain a
consistent rhythm across all stimuli recording, along with all other speech parameters, such as
loudness and pitch differences. The Nursery Rhymes were pronounced in the natural meter of
nursery rhymes, where stressed (S) and unstressed (x) syllables are realized rhythmically

throughout each stanza (Jacqueline, 1973).

For example:
Hickety, pickety, my black cobra, She lays eggs for a jabRaa

Sxx, Sxx, S x Sx, S x S S x Sx

The Word Recognition Task stimuli were recorded separately from the Nursery Rhyme
stimuli. Each word was recorded in the phrasal sequence “Say BLANK again”.

All stimuli were recorded on the Audacity software and were further processed on the
Praat software. Audio recordings were normalized to 70 dB loudness. For the stimuli heard
during the immediate recall phase of the nursery rhyme task, the target words were spliced out of
the recording on Praat. For the stimuli heard in the Word Recognition Task, using Praat, the

phrasal structure was spliced out of each recording to isolate the foreign words.
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3 Results

3.1 Beat Alignment Task

The data for 1 participant could not be analyzed in this task due to technical issues with
the BAT equipment.

BAT data was processed by researchers on Dalla Bella’s BAASTA team. The sensitivity
index (DPrime: d’) was calculated based on the proportions of Hits (correct identifications of
misaligned beats) and False Alarms (incorrect identifications of misaligned beats) (Dalla Bella et
al., 2024). The d’ was also calculated separately for each speed condition. Descriptive statistics

for the BAT are shown in Table 1.

Full Test DPrime  Fast DPrime  Medium DPrime  Slow DPrime

N 40 40 40 40
Missing 2 2 2 2
Mean 3.54 2.89 3.04 3.1
Std. error mean 0.150 0.106 0.131 0.124
Median 3.59 2.79 3.54 3.54
Standard deviation 0.946 0.670 0.830 0.781
Shapiro-Wilk W 0.830 0.819 0.660 0.613
Shapiro-Wilk p <.001 <.001 <.001 <.001

Table 1. Descriptive statistics for the BAT. Columns represent the d’ values for each speed
condition of the BAT.

The density plot for the full BAT (Figure 5) demonstrates that the distribution of results
was not normal but right-skewed. This indicates that the results may have been subject to ceiling
effects. To understand this distribution, the BAT data must be analyzed against the norms that
were published by (Dalla Bella et al., 2024) for this task. Compared to the published norms,

participants in this study overperformed on the BAT (Table 2).
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Full Test DPrime

density

.4

1 2 3
Full Test DPrime

0

Figure 5. A density plot of the performance on the Full Beat Alignment Task.

Full Test d’ Fastd’ Medium d’° Slow d’
Current Study 3.54 2.89 3.04 3.11
Results
Published 3.02 2.46 2.61 2.83
norms

Table 2. A comparison between the published d’ norms for each BAT condition (for participants

aged 18-21 years old), against the d’ results from this study.

3.2 Nursery Rhyme Task
The data for 2 participants was not included in the analysis of this task due to their failure

to meet the language screening requirements of no knowledge of Indo-Aryan languages.

The rhyming conditions led to a difference in recall accuracy for foreign words at the

consonant level (Figure 6). In the final analysis, consonant-level scoring was used because it

offers the most detailed measure of pSTM, providing finer accuracy compared to syllable or
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word-level scoring. It should be noted, however, that all levels of scoring showed the same
effects. On average, rhyming words presented in a thyming context were remembered with the
numerically best accuracy (Mean = 0.76; Median = 0.75; SD = 0.13). Next, unrhyming words
presented in the rhyming context were remembered with the second-best accuracy (Mean = 0.69;
Median = 0.71; SD = 0.13). Finally, words in the random position condition with no expectation
of rhyming were remembered with the least accuracy (Mean = 0.63; Median = 0.65; SD = 0.16).

Nursery Rhyme Immediate Recall Performance

0.9
0.8

[l Rhyming Condition

[ Unrhyming Condition

M Random Positions Condition

0.4
03

0.2

Figure 6. Nursery rhyme task, immediate recall performance on the proportion of consonants
correctly recalled. Each dot on the plotted graph is an individual data point. The horizontal lines
within the boxes represent the medians for each condition. The X within each box represents the
mean for that condition. The vertical lines (whiskers) represent the lower and upper 25% of
scores. Therefore, individual data points (dots) occurring outside of the whiskers are considered
to be outliers.

A Repeated Measures ANOVA was conducted to compare the effect of the rhyming
conditions on immediate recall accuracy for the foreign words. Comparisons were made between
the rhyming condition, unrhyming condition, and random positions condition. The results

demonstrated a significant difference in recall among the 3 different conditions [F(2, 76) = 19.8;

p=<0.001).
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A linear mixed effects model (Table 3) was run on the Urdu word recall data to allow
words as well as participants as random effects, and to control possibly confounding factors. The
fixed effects were 1) Rhyming Condition; 2) Relative Recency to examine if there was an effect
of the target word having been presented first or second in the nursery rhyme; 3) Syllable Count
to examine an effect of the target word being 1 or 2 syllables long; 4) Rhyming Condition *
Relative Recency to examine an effect of the interaction between the rhyming condition and
presentation order of the target word (whether the recency of the target word had different effects
in the different rhyming conditions). Random intercepts were also included in the model.
Individual WORDS and PARTICIPANTS were both added as intercepts. Only the Rhyming

Condition showed to be a significant fixed effect on recall accuracy.

Fixed Effect Omnibus tests

F Num df Den df p
RHYMING CONDITION 6.144 2 100 0.003
RELATIVE RECENCY 3.159 1 100 0.079
SYLLABLE COUNT 0.174 1 100 0.677
RHYMING CONDITION :* RELATIVE RECENCY 0.143 2 100 0.867

Note. Satterthwaite method for degrees of freedom

Random Components

Groups Name SD Variance ICC
WORD (Intercept) 0.121 0.0146 0.1114
PARTICIPANTS  (Intercept) 0.106 0.0113 0.0882
Residual 0.342 0.1167

Table 3. Linear mixed effects model for the Nursery Rhyme Task. The table shows the fixed and
random effect factors used in the model.

Post hoc Comparisons were run on the Rhyming Conditions (Table 4). The pairwise tests
indicated that the significant main effect derives from the difference between the better recall in
the rhyming condition (“rhyme”) and poorer recall of the unrhyming words in the random

positions condition (“random positions”), whereas the two other differences were not significant.
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Thus, a phonologically predictable (thyming) word form in a rhythmically salient position was
easier to recall immediately than a phonologically unpredictable (unrhyming) word in a
rhythmically non-salient position. Somewhat unintuitively, a phonologically unpredictable
(unrhyming) word in a rhythmically salient position was not significantly harder than a

phonologically predictable one.

Post Hoc Comparisons - RHYMING CONDITION

Comparison
RHYMING CONDITION RHYMING CONDITION  Difference SE t df Phonferroni
random positions - rhyme -0.1271 0.0363 -3.50 99.4 0.002
random positions - unrhyme -0.0619 0.0363 -1.71 99.4 0.273
rhyme - unrhyme 0.0652 0.0363 1.80 99.4 0.226

Table 4. Post Hoc Comparison for the rhyming conditions from the linear mixed effect model for
the nursery rhyme task.

3.3 Word Recognition Task

The data for 3 participants could not be included in this task due to technical difficulties
with experiment equipment.

The overall proportions of correctly recognized words did not demonstrate any effect
deriving from the different rhyming conditions (Figure 7). On average, words presented in the
rhyming condition were recognized at chance with a mean accuracy of 0.50 (Median = 0.5; SD =
0.17). Words originally presented in the unrhyming condition were recognized with a mean
accuracy of 0.53 (Median = 05; SD = 0.7). Finally, words presented in the random position

condition were recognized with a mean accuracy of 0.49 (Median = 0.5; SD =0.17).
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Word Recognition Task

0.9
0.8
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0.6 B Rhyming Condition
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Figure 7. Word Recognition Task, long term memory performance on the proportions of correctly
recognized foreign words. Each dot on the plotted graph is an individual data point. The
horizontal lines within the boxes represent the medians for each condition. The X within each
box represents the mean for that condition. The vertical lines (whiskers) represent the lower and
upper 25% of scores. Therefore, individual data points (dots) occurring outside of the whiskers
are considered to be outliers.

The sensitivity index (d’) was calculated for this task based on the proportions of Hits
(correct identifications of words heard) and False Alarms (incorrect identifications of words not
heard). An ANOVA was conducted on the d’ to compare the effect of the rhyming conditions on
the ability to later recognize foreign words. Comparisons were made between the rhyming
condition, unrhyming condition, and random position condition. The results did not reveal a
significant difference in recognition among the 3 different conditions, F(2, 78) = 19.8; p = 1.00).

To further explore this lack of effect and seemingly chance performance, a linear mixed
effects model (Table 5) was run on the d’ data. The fixed effects were 1) Rhyming Condition; 2)
Syllable Count (to examine an effect of the target word being 1 or 2 syllables long). Random

intercepts were also included in the model. Individual WORDS and PARTICIPANTS were added

as intercepts. The only significant fixed effect on the long-term ability to recognize foreign
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words was word length in syllables (1 or 2), where shorter words were recognized more

accurately than longer words.

Fixed Effect Omnibus tests

F Num df Den df p
Rhyming Condition 1.13 2 207 0.325
Syllable length 6.14 1 207 0.014

Note. Satterthwaite method for degrees of freedom

Random Components

Groups Name SD Variance ICC
Word (Intercept) 0.142 0.0202 0.0870
Participant  (Intercept) 0.132 0.0174 0.0759
Residual 0.460 0.2115

Table 5. Linear mixed effects model for the Word Recognition Task. The table shows the fixed and
random effect factors used in the model.

The reaction times in this task were also analyzed. The mean response time to recognize
words was 2.3 seconds long. An ANOVA was conducted to compare the effects of the rhyming
conditions on reaction times to recognizing foreign words. Comparisons were made between the
rhyming condition, unrhyming condition, and random position condition. The results

demonstrated no significant difference in recognition among the 3 different conditions, F(2, 78)

=0.26;p=0.77).

3.4 Correlations Between Tasks

A correlation matrix was run between tasks to test for individual differences (Table 6).
Only the BAT was found to be significantly correlated with overall performance on the nursery
rhyme task when using Pearson’s r (r = 0.329; p = 0.047). However, statistically significant

correlations were not found with Spearman’s rho.
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Correlation Matrix

Beat Alignment Task  Nursery Rhyme Task Word Recognition Task

Beat Alignment Task Pearson's r -
p-value -
Spearman's rho -

p-value —

Nursery Rhyme Task Pearson's r 0.329* —
p-value 0.047 -
Spearman's rho 0.099 —
p-value 0.561 —

Word Recognition Task  Pearson'sr 0.075 0.268 —
p-value 0.660 0.108 —
Spearman's rho 0.070 0.262 —
p-value 0.680 0.118 —

Note. * p < .05, ** p <.01, ** p <.001

Table 6. Correlation matrix comparing all 3 tasks: Beat Alignment Test, Nursery Rhyme Task,
Word Recognition Task.

4 Discussion

4.1 Interpretation of Results

This study used three tasks to understand the following questions: 1) How do prosodic
cues facilitate memory for foreign words? 2) How may the findings bridge the gap between
models of working memory and attending? 3) Does individual rhythmic ability impact the
efficiency of phonological short-term memory? 4) Are nursery rhymes an effective language
teaching tool for adults?

The Beat Alignment Task tested individuals’ beat perception ability. Overall, participants
performed best during the slow speed condition of the task. Next, participants performed
second-best on the medium speed condition, and the fast speed condition resulted in the worst
performance overall. However, task performance was close to ceiling for many participants as

seen by the right-skewed distribution of scores. These results are consistent with the norms for
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this task, as published by its creators. The participants in this study had overall even better
performance than those in the original study.

The Nursery Rhyme Task used English rhymes as a vehicle to teach participants
immediate recall of foreign Urdu words. Nursery rhymes were chosen because they allowed the
experimenter to manipulate 2 levels of prosodic cues: Temporal context priming and
rhythmic/phonological priming. By placing the foreign target word at the place of the original
rhyming word, the participant’s ability to attend to temporal cues could be analyzed. It was
hypothesized that if recall for the target word improved when it was temporally located at the
place of the expected rhyming word irrespective of whether the foreign word included the
expected rhyme or not, then participants were relying on that cue to make temporal predictions
about the target word. Rhythmic/phonological priming cues were analyzed by manipulating the
phonological rhyming of the target word. It was hypothesized that if phoneme segmentation is a
reliable cue to facilitate pSTM, then immediate word recall would improve in the presence of
rhyming compared to not thyming. The results for this task indicated that pSTM for foreign
words was best in the rhyming condition, where both temporal context and
rhythmic/phonological cues were present. Word recall was second best for the unrhyming
condition, where temporal context cues were present, but rhythmic/phonological cues were not,
although the difference between rhyming and unrhyming words did not reach significance.
Finally, word recall performance was worst for the random position condition, where neither
temporal context nor rhythmic/phonological cues were present to facilitate pSTM.

A central research question had been: How do prosodic cues facilitate memory for
foreign words? It was found that the presence of a combination of temporal context and

rhythmic/phonological cues significantly facilitated pSTM for foreign words. The exact
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mechanism of prosodic facilitation in the phonological loop is outlined in a model proposed by
this paper (Figure 8). This paper proposes that in nursery rhymes, pSTM is modulated by both
temporal context and rhythmic/phonological cues in a hierarchical manner. While hearing a
nursery rhyme auditory input, temporal context cues are extracted from the stimuli and allow the
listener to entrain to the material. This allows the listener to make predictions about when critical
information will occur temporally within the upcoming nursery rhyme. These predictions
facilitate the attentional selection in processing of the stimuli, which aids WM. Next,
rhythmic-phonological cues, such as rhyming, can be extracted from the stimuli to guide the
listener’s attention toward salient information. This allows the listener to focus on what critical
phonological and prosodic information is being presented, further facilitating the processing and
memory of the stimuli. The proposed model suggests an interaction between models of working
memory and attending. The model also includes the process of articulatory rehearsal, as included
in the original Phonological Loop Model. Post-study results demonstrated that participants were
actively rehearsing the foreign words. When asked about their choice of strategy for the nursery
rhyme task, 72% of participants stated that they were listening for the foreign words, and
repeating them back to themselves. In the context of the proposed model, articulatory rehearsal is
also impacted by rhythmic/phonological cues as it involves the use of a prosodic template to

internally reproduce a specific word.
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Figure 8. A proposed model of the role of prosodic cues in pSTM. pSTM is effected by temporal
context cues, which allow the listener to make predictions about WHEN critical information will
occur. Next, pSTM is modulated by rhythmic/phonological cues, which allow the listener to
anchor WHAT critical information is occurring.

The proposed model also explains the disparity between the effect of rhythmic regularity
on processing and memory. As outlined in the introduction, in DAT (Jones et al., 2002; Kosem et
al., 2018; Morillon et al., 2015), rhythmic regularity is proposed to facilitate processing, whereas
in WM research, rhythmic regularity has not been found to facilitate memory (Kimball et al.,
2019; Hunt, 1995). The hierarchical structure of the proposed models accounts for this
inconsistency. Rhythmically regular temporal cues first facilitate processing through temporal
expectations, which indirectly facilitates WM. During this study, it was the rhythmically regular
structure of the nursery rhymes which aided in establishing temporal expectations. On the other
hand, rhythmically salient information that stands out contextually facilitates attention and
memory. During this study, it was the rhythmic/phonological rhyming which saliently aided in

capturing attention and facilitating memory. Therefore, to answer the research question: Are

nursery rhymes an effective language teaching tool for adults? One can conclude that the results
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suggest that participants were able to effectively use the temporal and rhythmic context created
by English nursery rhymes as a vehicle to learn the forms of foreign Urdu words.

The Word Recognition Task aimed to test long-term memory for the words learned in the
Nursery Rhyme Task. No effect was found for the different rhyming conditions. Overall, the d’
values for correctly recognized words suggests that the results were completely at chance. In
other words, participants were guessing on most of the words and were not prepared for a
long-term memory task. This is confirmed by post-test data, where 66% of participants claimed
that they guessed during the majority of the task. It is concluded that the experimental design did
not accurately capture the long-term memory for foreign words following the Nursery Rhyme
Task.

This study also asked: Does individual rhythmic ability impact the efficiency of
phonological short-term memory? A statistically significant correlation was found between the
performance of the BAT and the Nursery Rhyme Task (Pearson’s r). However, the same
statistically significant correlation was not found with Spearman’s rho, likely due to both the
skewed distributions in the BAT (at ceiling). Although the correlation result must be treated with
caution, it suggests that individuals with better beat perception abilities also may have better
memory for foreign word forms in Nursery Rhyme contexts. It is possible that rhythmic ability is
a predictor for word learning ability. Therefore, similar cognitive mechanisms may be used in
perceiving musical beat alignment and in establishing pSTM representations for foreign words.
Recent developmental neuroscience evidence pinpoints temporal sampling deficits as a possible
cause for developmental dyslexia (Goswami, 2011; Lehongre et al., 2011). The results from this
thesis provide a rationale for using rhythmic training to aid language processing and acquisition,

for both neurotypical adults and individuals with Developmental Language Disorder (DLD). To
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further test how individual rhythmic ability correlates with WM and language skills, future
research should include more tasks that assess an individual’s rhythmic aptitude.

During participation, all 42 participants did not qualify to complete every single task,
though their data was still included in the analysis. Specifically, 1 participant’s data was excluded
from the BAT due to technical difficulties, 2 participants’ data was excluded from the Nursery
Rhyme Task due to language history, and 3 participants’ data were eccluded from the Word
Recogntition Task due to language history and technical difficulties. However, this should not be
considered a limitation of this study as each task was analyzed separately. In the correlational

analysis, those 4 participants, were not included.

4.2 Limitations

A few shortcomings should be addressed for this study. When choosing the nursery
rhyme stimuli, efforts were made to ensure that the rhymes were not traditionally popular among
participants. By choosing unfamiliar nursery rhymes, the task would not be subject to familiarity
effects. However, in the post-study survey, some participants indicated that at least one of the
nursery rhymes was familiar, although the specific nursery rhyme was not consistently familiar
between participants. In future studies, it may be beneficial to curate new nursery rhymes to
avoid any familiarity effects.

Similarly, familiarity of foreign words could also be a confounding factor. Because this
study used real foreign target words, it is possible that the words were similar to those in
individual participants’ lexicons. This is relevant as the research was conducted in Southern
Ontario, where the population speaks many different languages. The post-study survey indicated
that 5 participants felt the foreign language was similar to a language they knew, despite the

languages not belonging to the Indo-Aryan family.
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Finally, the Word Recognition Task did not reflect expected results for long-term memory
of foreign words. After completing the Nursery Rhyme Task, participants may not have
attempted to maintain the target words in their memory. This may have been because participants
were not aware that an upcoming long-term memory task would occur. Such explicit knowledge
would likely have changed how participants interacted with the stimuli in the previous task.
However, it could also have directed attention away from the temporal structure of the nursery

rhymes.

5 Conclusion

This study explored the impact of prosodic cues on memory for foreign words in a
nursery rhyme context. This thesis provided novel language learning data on adults. The results
demonstrated a significant effect for prosodic cues’ influence on foreign word memory.
Specifically, temporal and rhythmic cues may hierarchically facilitate phonological short-term
memory, as represented in a proposed theoretical model. The results also suggested that nursery
rhymes can be used as a language learning tool for adults. Finally, a potential link was found
between individual rhythmic ability and immediate memory for foreign words. Such results
suggest that rhythmic training might aid language processing and acquisition, for both
neurotypical adults and individuals with DLD or other developmental language disorders. Future
research should continue to use nursery rhymes as a vehicle to teach adults foreign languages.
The nature of nursery rhymes will also allow future work to explore how temporal and rhythmic

ability align with working memory and language skills.
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APPENDIX A: Full list of nursery rhyme task stimuli

English Rhyme
PRACTICE

Hickory dickory dock!
The mouse ran up the clock;

The clock struck one, the mouse
ran down,
Hickory dickory dock!

Urdu Rhyme Condition (A)

Hickory dickory dock!
The mouse ran up_clz: (chaahas)

The clock struck one, the mouse
ran down,
Hickory dickory dock!

Urdu Unrhyme Condition (B)
PRACTICE

Twinkle twinkle little star,
How | wonder what you are;

Up above the world so high,
Like a diamond in the sky.

Urdu Displaced Condition (C)

Twinkle twinkle little star,
How | wonder what you are;

Up above the world so high,
Like a diamond in the e
(shams)

R1 Pg.35 Doctor

Doctor Mufter went to the cluster,
In a shower of rain;

He stepped in a jumble right up to
his middle,
And never went there again.

vi

Doctor Vufter. went to the 8>
(daftar)

In a shower of rain;

He stepped in a jumble right up to
his 5, (kambal)

And never went there again.

v2

Doctor Vufter went to the coxé
(ghwrbas)

In a shower of rain;

He stepped in a jumble right up to
his 4 (shehed)

And never went there again.

V3
Doctor Mufter. went to the
cluster,

Ina oS (koshish) of rain;

He stepped in a jumble right up
to his middle,
And (3L (paapi) went there again.

R2 Pg.48 Tom

Tom, Tom, the piper’s son,
Stole a pig and away he run!

The pig was eat and Tom was beat,
And Tom went howling down the
street.

V3
Tom, Tom, the piper’s son,
Stole a pig and away he (s (ano)

The pig was eat and Tom was <z
(jeet)

And Tom went howling down the
street.

vi
Tom, Tom, the piper’s son,
Stole a pig and away he ,\s (maar)

The pig was eat and Tom was {5l
(bhai),
And Tom went howling down the
street.

\'7
Tom, Tom, the piper’s son,
JY (laal) a pig and away he run!

The pig was <3 (sakht) and
Tom was beat,

And Tom went howling down the
street.

R3 Pg.88 Hubby

My kind hubby, he minds the
shrubby,
While | go mowing each morn;

Gaily run the reel and the little
spinning-wheel,
Whilst | am hoeing my corn.

v2
My kind hubby, he minds the g5,

(kabhes)
While | go mowing each morn;

Gaily run the reel and the little

spinning 3 (vakeel)
Whilst | am hoeing my corn.

V3
My kind hubby, he minds the \»

(dynvaa)
While | go mowing each morn;

Gaily run the reel and the little
spinning Qs (Muskazn)
Whilst | am hoeing my corn.

vi

My kind hubby, 145 (gainRaa)
the shrubby,

While | go mowing each morn;

Gaily run the reel and the S}l
(naazuk) spinning-wheel,

Whilst | am hoeing my corn.

English Rhyme
R4 Pg.38 Kittens

Two little kittens one stormy night,
They began to quarrel, they began
to fight;

One had a mouse and the other
had none,

And that’s the way the quarrel
begun.

Urdu Rhyme Condition (A)
vi

Two little kittens one stormy night,
They began to quarrel, they began
to G (shikaalt)

One had a mouse and the other
had none,

And that’s the way the quarrel (b3
(vatan)

Urdu Unrhyme Condition (B)

Urdu Displaced Condition (C)

V2
Two little kittens one stormy night,
They began to quarrel, they began
to

=t (ghussa)

One had a mouse and the other
had none,

And that’s the way the quarrel
20e (231908

V3

Two little kittens one stormy
night,

They Sz (chamak) to quarrel,
they began to fight;

One had a mouse and the other
had none,

And that’s the way the jslu=!
(ehsaas) begun.

R5 Pg.43 Gavel

Gavel, Gavel,
Come under my flannel,

I'll give you a slice of bacon;

And when | bake,
I'll give you a cake,
If 1 am not mistaken.

v3
Gavel, Gavel,

Come under my Js'= (chaaval)
I'll give you a slice of bacon;

And when | bake,
I'll give you a <5 (neik)
If | am not mistaken.

vi

Gavel, Gavel,

Come under my (393 (Topee)
I'll give you a slice of bacon;

And when | bake,

I'll give you a e£ (ghum)
If I am not mistaken.

V2

Gavel, Gavel,

Come 4 (sheesha) my flannel,
I'll give you a slice of bacon;

And when | bake,
I'll S5, (rang) you a cake,
If | am not mistaken.

R6 Pg.46 Green

Sweet old man and | fell green,
How shall I bring this matter
between?

Bring it between as well as you can,
Get you gone you sweet old man.

V2
Sweet old man and | fell green,
How shall | bring this matter ;xs)

(zamesn)

Bring it between as well as you can,
Get you gone you sweet old ;2

(behen)

V3
Sweet old man and | fell green,
How shall | bring this matter jls]

(aavaaz)

Bring it between as well as you can,
Get you gone you sweet old s

(banda)

vi

Sweet old man and | fell green,
How shall | bring this &S&
(pankhaga) between?

Bring it between as well as you
can,

Get bswas (MAzkogt) you sweet
old man.
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R7 Pg.141 Dollar

Adillar a dollar,
Aten o’clock scholar;

What makes you come so soon?

You used to come at ten o’clock,
But now you come at noon.

English Rhyme

Urdu Rhyme Condition (A)
Vi

Adillar a dollar,
Aten o'clock 35 (pakaR)

What makes you come so soon?

You used to come at ten o’clock,
But now you come at ¢ (khoon)

Urdu Unrhyme Condition (B)
V2

Adillar a dollar,
Aten o’clock 2315 (vaagif)

What makes you come so soon?

You used to come at ten o’clock,
But now you come at &ls

(khwaab)

Urdu Displaced Condition (C)
V3

Adillar a dollar,
Aten 534S, (ghaBes) scholar;

What makes you come so soon?

You used to come at ten o’clock,
But now you <333 (khof) at noon.

R8 Pg.165 Cobbler

There was a cobbler clouting shoe,
When they were mended, they
were two;

There was a horse in the mill,
When he went on, he stood not
still.

V3

There was a cobbler clouting shoe,
When they were mended, they
24z (igadeg)

There was a horse in the mill,
When he went on, he stood (Ja=s
(mehfil)

vi

There was a cobbler clouting shoe,
When they were mended, they
bz (izhaat)

There was a horse in the mill,
When he went on, he stood ¢354
(shokesn)

V2

There was a cobbler clouting
shoe,

When they were 4439 (vagfa),
they were two;

There was a horse in the mill,

When he 33 (khilaaf), he stood

not still.

R9 Pg.149 Robin

Robin and Richard felt a little bore,
They did not awake ‘till the clock
struck four;

Then up starts Robin, and looks to
the bog,

O! Brother Richard, the swamp is a
fog.

\'7

Robin and Richard felt a little bore,
They did not awake ‘till the clock
struck js= (joR)

Then up starts Robin, and looks to
the bog,
0! Brother Richard, the swamp is

&lar (dimaggh)

V3

Robin and Richard felt a little bore,
They did not awake ‘till the clock
struck ol (jaan)

Then up starts Robin, and looks to
the bog,
0! Brother Richard, the swamp is

e (maseem)

vi

Robin and Richard felt a little
bore,

They did not awake ‘till the g3k
(paun) struck four;

Then up starts Robin, and looks to
the bog,

0! Brother Richard, (glgis
(miThaal) is a fog.

English Rhyme
R10 Pg.232 November

Dull November brings the gloss
Then the leaves are falling tossed;

Chill December brings the sleet,
Blazing fire and Christmas treat.

Urdu Rhyme Condition (A)
vi

Dull November brings the gloss
Then the leaves are falling (2=
(khars)

Chill December brings the sleet,
Blazing fire and Christmas %

(esst)

Urdu Unrhyme Condition (B)
V2

Dull November brings the gloss,
Then the leaves are falling &se

(hen)

Chill December brings the sleet,
Blazing fire and Christmas 2>

(dard)

Urdu Displaced Condition (C)

v3

Dull November brings the gloss
Then the 3z (jaR) are falling

Chill December brings the sleet,

Blazing %= (chaand) and
Christmas treat.

R11 Pg.220 Brian

Brian Q’Lin,had no breeches to
scrub,

So he bought a sheep-skin and
made a drub;

With the skinny side out, and the
woolly side in,

“A, ha, that’s warm!” said Brian all
grin.

v3

Brian Q’Lin,had no breeches to
scrub,

So he bought a sheep-skin and
made a . (shab)

With the skinny side out, and the
woolly side in,

“A, ha, that’s warm!” said Brian all
@ (din)

vi

Brian Q’Lin,had no breeches to
scrub,

So he bought a sheep-skin and
made a $Sb (naak)

With the skinny side out, and the
woolly side in,
“A, ha, that’s warm!” said Brian all

kS (khel)

V2

Brian Q’Lin,had no breeches to
scrub,

So he 453 (dukh) a sheep-skin and
made a drub;

With the skinny side out, and the
woolly side in,

“A, ha, that’s <2as (mot)” said
Brian all grin.

R12 Pg.187 Doggy

I like little doggy, her pout is so
calm,
And if | do not hurt her, she’ll do

me no harm;

So I'll not pull her tail, nor drive her
away,

But doggy and | very gently will
play.

V2

I like little doggy, her pout is so
calm,

And if I do not hurt her, she’ll do
me X (ghulzam)

So I'll not pull her tail, nor drive her
away,

But doggy and | very gently 5\
(Bhaagsy)

V3

| like little doggy, her pout is so
calm,

And if 1 do not hurt her, she’ll do
me g:49% (khushboo)

So I'll not pull her tail, nor drive her
away,

But doggy and | very gently mg‘v
(ghanta)

vi

I like little doggy, her pout is so
calm,

And if | do not (Jsb (haadal), she’ll
do me no harm;

So I'll not pull her tail, nor drive
her away,

But doggy and | very ks
(matlab) will play.
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English Rhyme

Urdu Rhyme Condition (A)

R13 Pg.268 Farmer

Farmer went trotting upon his grey
mare,
Bumpety, bumpety, pop!

vi

Farmer went trotting upon his grey
mare,

Bumpety, bumpety, pop!

Urdu Unrhyme Condition (B)
V2

Farmer went trotting upon his grey
mare,

Bumpety, bumpety, g (ThanR)

Urdu Displaced Condition (C)
V3

Farmer went trotting upon his

451 (aankh) mare,
Bumpety, bumpety, pop!

The lion and the unicorn were
fighting for the bow,
The lion beat the unicorn all around

the show;

Some gave them brown bread, and
some gave them green,

Some gave them plum-cake, and
sent them upstream.

The lion and the unicorn were
fighting for the bow,
The lion beat the unicorn all

around the 3445, (khazq)

Some gave them brown bread, and
some gave them green,

Some gave them plum-cake, and
sent them ;x> (haseen)

His daughter behind him so rosy His daughter behind him so rosy His daughter behind 45 (ghar) so
His daughter behind him so rosy and g2 (sher) and fair, rosy and fair,
and fair, Lumpsty, lumpety, sl (saane) Lumpety, lumRpety, saxss (dost) Lumpsty, lumpety, chop!
Lumpety, lumpety, chop!
R14 Pg.217 Lion V3 vi V2

The lion and the unicorn were
fighting for the bow,

The lion beat the unicorn all
around the 3> (jaaiz)

Some gave them brown bread, and
some gave them green,

Some gave them plum-cake, and
sent them Cewe s (sarmast)

The lion and the unicorn were
fighting for the bow,

The lion beat the unicorn all &
(negchay) the show;

Some gave them brown bread,
and some gave them green,

Some gave them (£L; (paagal), and

sent them upstream.

R15 Pg.175 Barber

Barber, Barber, shave a piggy,
How many hairs will make a wiggy?

“Four and twenty, that’s not all,”
Give the barber a pinch of ball.

v2
Barber, Barber, shave a piggy,
How many hairs will make a .5

(zlndagi)

“Four and twenty, that’s not all,”
Give the barber a pinch Jl=J| 3
(filhaal)

V3

Barber, Barber, shave a piggy,
How many hairs will make a Sla>
(ihallzk)

“Four and twenty, that’s not all,”
Give the barber a pinch gewlgs)s
(darkhwaass)

vi
Barber, Barber, shave a piggy,
How many hairs (wgusxs

(mehsqos) a wiggy?

“Four and twenty, that’s not all,”

Give the (g3« (sautan) a pinch of
ball.

English Rhyme
R16 Pg.82 Dingty,

DRingty, diddledy, my mammy’s
maid,
She stole oranges, I'm afraid;

Some in her pockets, some in her
sleeve,
She stole oranges | do believe.

Urdu Rhyme Condition (A)
vi
Dingty, diddledy, my mammy’s
maid,
She stole oranges, I'm Juiw

(saffaid)

Some in her pockets, some in her
sleeve,

She stole oranges | do G2
(shareef)

Urdu Unrhyme Condition (B)
v2

Ringty, diddledy, my mammy’s
maid,

She stole oranges, I'm Qlow|
(agsm

Some in her pockets, some in her
sleeve,
She stole oranges | do ) (zeher)

Urdu Displaced Condition (C)
V3

Dingty, diddledy, my mammy’s
maid,

She stole ;32 (bartan), I'm afraid;

Some in her pockets, some in her
sleeve,

el (aithagar) oranges | do
believe.

R17 Pg.118 Special

There was a special woman, as I've
been told,
Who was not very young, nor yet

very old;

Now this special woman, her living
got,
By selling pumpkins, hot, hot, hot.

V3

There was a special woman, as I've
been told,

Who was not very young, nor yet

very Jse3 (Rhol)

Now this special woman, her living
got,

By selling pumpkins, hot, hot, &=
(chagl)

vi

There was a special woman, as I've
been told,

Who was not very young, nor yet
very 3l (saans)

Now this special woman, her living
got,

By selling pumpkins, hot, hot, (S
(Thesk)

v2

There was a special woman, as
I've been told,

Who was not very <313 (DagnT)
nor yet very old;

Now this special woman, her
living wa (sajb)
By selling pumpkins, hot, hot, hot.

R18 Pg.126 Boys

Boys and girls come out to play,
The moon doth shine as bright as

day;

Come with a whoop, and come
with a call,

Come with a good will or come not
atall.

V2
Boys and girls come out to play,
The moon doth shine as bright as

<42 (Resshay)

Come with a whoop, and come
with a call,
Come with a good will or come not

at Jis (maal)

V3
Boys and girls come out to play,
The moon doth shine as bright as

wisz (Khushee)

Come with a whoop, and come
with a call,
Come with a good will or come not

at oo (drakht)

vi

Boys and girls come out to play,
The moon doth shine jg.5
(taxhegz) as day;

Come with a whoop, and come
with a call,

Come with a good will or 435
(Ronghh) not at all.

40



M.Sc Thesis - F. Ahmad, McMaster University - Cognitive Science of Language

English Rhyme
R19 Pg.131 Pussycat

Pussycat Mew jumped over a coal,
And in her best petticoat burnt a
great hole;

Poor pussy’s weeping, she’ll have
no more milk,

Until her best petticoat’s mended
with silk!

Urdu Rhyme Condition (A)
vi

Pussycat Mew jumped over a coal,
And in her best petticoat burnt a

great JJo (hol)

Poor pussy’s weeping, she’ll have
no more milk,

Until her best petticoat’s mended
with oS (shirk)

Urdu Unrhyme Condition (B)
V2

Pussycat Mew jumped over a coal,
And in her best petticoat burnt a
great <o (raif)

Poor pussy’s weeping, she’ll have
no more milk,

Until her best petticoat’s mended
with zew (sqch)

Urdu Displaced Condition (C)

V3

Pussycat Mew jumped over a
coal,

And in her best petticoat (34
(Bhegn) a great hole;

Poor pussy’s weeping, she’ll have
no more milk,

Until her <13 (zaat) petticoat’s
mended with silk!

R20 Pg.188 Punch

Punch and Judy fought for a pie,
Punch gave Judy a knock in the eye;

Says Punch to Judy, “Want any
more?”

Says Judy to Punch, “My eye is too
sore.”

v3

Punch and Judy fought for a pie,
Punch gave Judy a knock in (5l
(indagid

Says Punch to Judy, “Want any
more?”

Says Judy to Punch, “My eye is jgs
(o02reR)

vi

Punch and Judy fought for a pie,
Punch gave Judy a knock in (s
(jawan)

Says Punch to Judy, “Want any
more?”

Says Judy to Punch, “My eye is
a2 (fazool)

V2

Punch and Judy fought for a pie,
Punch gave Judy a ¢ (thapaR) in
the eye;

Says Punch to Judy, “Want any
more?”

Says Judy to Punch, “bsazs
(mehfagz)is too sore.”

R21 Pg.228 Misty

One misty morning, when cloudy
was the climate,
I met an old man, clothed in all

violet;

He began to dance, and | began to
sob,

“How do you do? Where do you
go? Why does your heart throb?”

V2

One misty morning, when cloudy
was the climate,

| met an old man, clothed in all

3l (targat)

He began to dance, and | began to
sob,

“How do you do? Where do you
go? Why does your heart L3ls>
((EVEEL)

V3

One misty morning, when cloudy
was the climate,

I met an old man, clothed in all j3)
(zevar)

He began to dance, and | began to
sob,

“How do you do? Where do you
go? Why does your heart s
(izzat)

vi

One misty morning, when cloudy
was the climate,

Imeta paes (tasveer), clothed in
all violet;

He began to dance, and | began
to sob,

“How do you do? Where do
wsslz: (igse05) Why does your
heart throb?”

R22 Pg.146 Evil

For every evil under the sun,
There is a remedy, or there is none;

If there be one, seek ‘till you find it,
If there be none, never mind it.

English Rhyme

Urdu Rhyme Condition (A)
vi

For every evil under the sun,
There is a remedy, or there is ;23

(dbann)

If there be one, seek ‘till you find it,
If there be none, never mind- <.

(chil)

Urdu Unrhyme Condition (B)
\'7

For every evil under the sun,
There is a remedy, or there is 3

(togR)

If there be one, seek ‘till you find it,
If there be none, never mind 43
(qaid)

Urdu Displaced Condition (C)
V3
For every evil under the sun,
There is a remedy, or <4z
(ibeeT) is none;

If there be one, seek ‘till you find
it,

If there be Sl (maang), never
mind it.

R23 Pg.167 Monday

Monday’s child is free of blemish,
Tuesday’s child is full of cherish;

Wednesday’s child is full of woe,
Thursday’s child has far to go.

V3
Monday’s child is free of blemish,
Tuesday’s child is full of i)l

Wednesday’s child is full of woe,
Thursday’s child has far 55 (bhigo)

vi
Monday’s child is free of blemish,
Tuesday’s child is full of 34s

Wednesday’s child is full of woe,
Thursday’s child has far evé (garam)

V2

Monday’s child is free of blemish,
Tuesday’s child 4| (umeed) of
cherish;

Wednesday’s child is full of woe,

Thursday’s child {53 (RaRhaai)
to go.

R24 Pg.177 Merry

Merry are the bells, and merry had
they rung,
Merry was myself, and merry could

| flung;

With a merry ding-dong, happy,
sweet, and free,

And a merry sing-song, happy let us
be!

V2

Merry are the bells, and merry had
they rung,

Merry was myself, and merry could

185 (za08)

With a merry ding-dong, happy,
sweet, and free,

And a merry sing-song, happy let
us 3 (isg)

V3

Merry are the bells, and merry had
they rung,

Merry was myself, and merry could

13k (vaad)

With a merry ding-dong, happy,
sweet, and free,

And a merry sing-song, happy let
us ubote (Bhens)

vi

Merry are the bells, and merry
had they rung,
Merry ,l (gyaar) myself, and
merry could | flung;

With a merry ding-dong, happy,
sweet, and free,

And a merry sing-song, happy 22,
(khair) us be!
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English Rhyme
R25 Pg.180 Curly

Curly locks! Curly locks! Wilt thou
be mine?

Thou shall not wash dishes, nor yet
feed swine;

Sit on a cushion, sew a fine seam,
And feed on strawberries, sugar
and cream!

Urdu Rhyme Condition (A)
vi

Curly locks! Curly locks! Wilt thou
be mine?
Thou shall not wash dishes, nor yet

& (oularim)

Sit on a cushion, sew a fine seam,
And feed on strawberries, sugar

&Sz (hakeem)

Urdu Unrhyme Condition (B)

Urdu Displaced Condition (C)

\'Z

Curly locks! Curly locks! Wilt thou
be mine?

Thou shall not wash dishes, nor yet

wisels (khaamosh)

Sit on a cushion, sew a fine seam,
And feed on strawberries, sugar

ixz (bachean)

V3

Curly locks! Curly locks! Wilt thou
be mine?

Thou shall not wash (s« (sQzish)
nor yet feed swine;

Sit on a cushion, sew a fine seam,
And i (passand) strawberries,
sugar and cream!

R26 Pg.199 Bunny

Bless you, bless you, bunny bee,
Say, when will your wedding be?

If it be to-morrow day,

V3

Bless you, bless you, bunny bee,
Say, when will your wedding (332
(parghes)

vi

Bless you, bless you, bunny bee,
Say, when will your wedding z 2

If it be to-morrow day,

V2
Bless you, bless you, bunny bee,
Say, when will your 45 (mangni)

be?

If it be to-morrow day,

R27 Pg.203 Cushy

Cushy Cow, bonny, let down thy
critter,
And | will give thee a gown of

Zlpper;

A gown of silk and a silver tee,
If thou wilt let down thy milk to me.

Cushy Cow, bonny, let down thy
critter,

And | will give thee a gown of ;53
(aikr)

A gown of silk and a silver tee,
If thou wilt let down thy milk gz
(sabzse)

Take your wings and fly away. If it be to-morrow day, Take your wings and fly 58 Take ;35@ (begum) and fly away.
Take your wings and fly jsle (subogt)
(saamney)
V2 V3 vi

Cushy Cow, bonny, let down thy
critter,
And | will give thee a gown of 41

(cishta)

A gown of silk and a silver tee,
If thou wilt let down thy milk gls3
(tamaam)

Cushy Cow, bonny, let down thy
critter,
And | will 23T (aatish) a gown of
Zipper;

A gown of silk and a silver tee,
If thou wilt let down ¢z (jahez)
to me.

English Rhyme
R28 Pg.210 Ride

Ride away, ride away, Jonny shall
ride off,

He shall have a pussy-cat tied to
one side all;

And he shall have a little dog tied to
the other,

And Jonny shall ride to see his
grandmother.

Urdu Rhyme Condition (A)
vi

Ride away, ride away, Jonny shall
ride off,
He shall have a pussy-cat tied to

one 35> (jaaidaad)

And he shall have a little dog tied
to the other,

And Jonny shall ride to see his 3l
(chaadar)

Urdu Unrhyme Condition (B)
V2

Ride away, ride away, Jonny shall
ride off,
He shall have a pussy-cat tied to

one §2» (dhakka)

And he shall have a little dog tied
to the other,

And Jonny shall ride to see his §las
(nikhag)

Urdu Displaced Condition (C)
V3

Ride away, ride away, Jonny shall
ride off,

He shall have a (#xz2, (baychain)
tied to one side all;

And he shall have a little dog tied
to the other,

And Jonny shall 537 (3ansqo) to
see his grandmother.

R29 Pg.218 Egg

| have seen your little egg yolks,
Running all about the gallows;

Through the hole your little leg,
In the wainscot peeping peg.

V3

I have seen your little egg yolks
Running all about the (s« (afsos)

Through the hole your little leg,
In the wainscot peeping .Sy
(shehak)

vi

I have seen your little egg yolks

Running all about the (52 (shakkal)

Through the hole your little leg,
In the wainscot peeping (=
(iileg)

V2

I have seen your little egg yolks

@ (vageen) all about the
gallows;

Through the hole your little leg,
In the 13 (fitras) peeping peg.

R30 Pg.224 Kingston

“Old woman, old woman, shall we
go to Kingston?”

“Speak a little louder, sir, it’s very
hard to listen.”

“Old woman, old woman, shall |
kiss you dearly?”

“Thank you, kind sir, | hear you very
clearly.”

V2

“Old woman, old woman, shall we
go to Kingston?”

“Speak a little louder, sir, it’s very

hard to ;e (hussan)

“Old woman, old woman, shall |
kiss you dearly?”
“Thank you, kind sir, | hear you

very 4 (Tharki)

V3

“Old woman, old woman, shall we
go to Kingston?”

“Speak a little louder, sir, it's very
hard to (5033 (doosri)

“Old woman, old woman, shall |
kiss you dearly?”
“Thank you, kind sir, | hear you

very e (himmat)

vi
“Old woman, old woman, shall
we go to Kingston?”

“Speak a little 9, (roshan), sir,
it’s very hard to listen.”

“Old woman, old woman, shall |
kiss you dearly?”

“Thank you, (3.4 (bandegk), |
hear you very clearly.”
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English Rhyme
R31 Pg.248 Brethren
“We are three brethren out of Italy,

Come to court your daughter,
Tiffany.”

Urdu Rhyme Condition (A)

vi

“We are three brethren out of
Italy,

Come to court your daughter, Az
(naqld

“My daughter girl, she is too

Urdu Unrhyme Condition (B)

Urdu Displaced Condition (C)

\'7

“We are three brethren out of
Italy,

Come to court your daughter, gl
(bayaan)

“My daughter girl, she is too

V3

“We are three brethren out of
Italy,

Come to court your (=
(hullchull), Tiffany.”

“My daughter girl, she is too

R32 Pg.260 Billy

“Billy, Billy, come out to play,
While the sun shines bright as day.”
“Yes, my Polly, so | will,

For | love to please you still.”

“Billy, Billy, come out to play,
While the sun shines bright Laxd
(faislav)

“Yes, my Polly, so | will,

For I love to please S (mushkil)

“Billy, Billy, come out to play,
While the sun shines bright jues
(shohar)

“Yes, my Polly, so | will,

For I love to please £/ (ungli)

“My daughter girl, she is too young, | young, young, young,
She has no skill in a flattering She has no skill in a flattering <5ils | She has no skill in a flattering Ses She has no skill in a g/l
tongue.” (mzlang) (namak) (khaandaan) tongue.”

V3 vi V2

“Billy, Billy, come out to play,
While s (ainak) shines bright
as day.”

“Yes, my Polly, so I will,

For  love to w52 (102hbaok)
still.”

R33 Pg. 271 Fox

The fox and his wife they had a
great strife,
They never ate mustard in all of

their life;

They ate their meat without fork or
spoon,

And they went to bed singing a
sweet tune.

v2

The fox and his wife they had a
great strife,

their <5l (tavaid)

They ate their meat without fork or
spoon,
And they went to bed singing a

sweet 55 (suboon)

V3

The fox and his wife they had a
great strife,

their cezve (sohbat)

They ate their meat without fork or
spoon,

And they went to bed singing a
sweet JJe (manzil)

Vi

The fox and his wife they had a
great strife,

They never ate ik (sailaab) in
all of their life;

They ate their meat without fork
or spoon,

And they went to bed (g3l
(shaadi) a sweet tune.

English Rhyme
R34 Pg.277 Pippin

King Pippin built a fine new hall,
Pastry and pie-crust were the wall;

Windows made of pudding, shiny
as a rock,

Slates were pancakes, such a tasty
stock!

Urdu Rhyme Condition (A)
vi

King Pippin built a fine new hall,

Pastry and pie-crust were ()<
(samzal)

Windows made of pudding, shiny
as arock,
Slates were pancakes, such a tasty

3lde (MR2R0Q)

Urdu Unrhyme Condition (B)

Urdu Displaced Condition (C)

V2

King Pippin built a fine new hall,

Pastry and pie-crust were ;9355
(kamzor)

Windows made of pudding, shiny
as arock,
Slates were pancakes, such a tasty

Lok (totaa)

V3

King Pippin built a fine new hall,

Pastry and L= (jaanvar) were
the wall;

Windows made of pudding, shiny
as arock,

Slates were (i3 (gatal), such a
tasty stock!

R35 Pg.299 Hart

The hart he loves the pourin’
The hare she loves the mister

The knight he loves the potion,
The lady she loves her master.

V3

The hart he loves the pourin’
The hare she loves the mister

The knight he loves the [js3 (foran)
The lady she loves her ji. (bistar)

vi

The hart he loves the pourin’
The hare she loves the mister

The knight he loves the 3ls3
(tarruf)
The lady she loves her ¢S (karam)

V2

The hart he loves the pourin’
The hare she loves the mister

<58 (kaainaat) he loves the
potion,

The lady z2ls (022v903) her
master.

R36 Pg.307 Cobra

Hickety, pickety, my black cobra,
She lays eggs for gctober.

Gentlemen come everyday,

To_see what my black cobra lay.

v2

Hickety, pickety, my black cobra,
She lays eggs for a [ (jabRaa)

Gentlemen come everyday,
To see what my black cobra 35,

(kaaley)

V3

Hickety, pickety, my black cobra,
She lays eggs for a $345, (khiRki)

Gentlemen come everyday,
To see what my black cobra g5,

(kwrsi)

vi

Hickety, pickety, my black cobra,
She (21> (daalhi) for october.

Gentlemen come everyday,
Sl (allag) what my black cobra

lay.
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APPENDIX B: Full list of word recognition task stimuli

Urdu Urdu Urdu

Rhyming Unrhyming Random

PRACTICE PRACTICE

Cupls CHAAHAT s SHAMS

Desire [tfa:hat] Sun [[ams]

Ao DAFTAR oyl GHURBAT S KOSHISH
Office dafter] ~ [Poverty |[surbet] | Effort [kl
*V1 *V2 *V3

JusS KAMBAL W SHEHED ab PAANI
Blanket [kambal] Honey [[ehad] Water [pa:ni]
Ry MANN b MAAR Jy LAAL
Heart [man] Hit [ma:r] Red [la:l

*V3 *V1 *V2

Caxr JEET ©le BHAI Cadew SAKHT
Win [dzit] Brother [bhai] Hard [saxt]
oS KABHEE Lss DUNYAA NPy GAINDAA
Sometimes [kab"i] World [dunja:] Rhino [genda’]
*V2 *V3 *V1

J:Ss VAKEEL O8ue MUSKAAN | Sib NAAZUK
Lawyer [vakil] Smile [mska:n] Delicate [na:zuk]
*V1 *V2 *V3

ol SHIKAAIT s GHUSSA Saz CHAMAK
Complain [fika;1t] Angry [Busal Sparkle [tfamak]
ok VATAN 298 ZAROOR ook EHSAAS
Homeland [vatan] Definitely [zaur] Sentiment [ehsas]
*V3 *V1 *V2

Jol> CHAAVAL as TOPEE Al SHEESHA
Rice [tfa:vall Hat [topi] Glass [fifal
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Urdu Urdu Urdu

Rhyming Unrhyming Random

S NEIK ok GHUM Sy RANG
Virtue [nek] Sadness [BAM] Colour [cangl
*V2 *V3 V1

1) ZAMEEN lgl AAVAAZ &S PANKHAA
Land [zamin] Sound [a:v2:2] Fan [pR0kla)]
o BEHEN oy BANDA b guiae MAZBOOT
Sister [behen] Man [bandal Strong [mazbutl
3 PAKAR adly VAAQIF 57 GHAREE
Grab [pakar] Acquaintance | [va;kif] Clock [gharil
*V1 *V2 *V3

09> KHOON Slgs KHWAAB e KHOF
Blood [xun] Dream [xwa:b] Fear [xof]
ol JAADOO b JAZBAAT dadg VAQFA
Magic [dza:dul Feelings [dzazba;t] Pause [vakfal
*V3 *V1 *V2

Jaxe MEHFIL g SHOKEEN A KHILAAF
Gathering [mehfil] Fan [okin] Against [xala;f]
Je= JOR o JAAN osb PAUN
Joint [dzor] Soul [dza:n] Foot [pa: o]
*V2 *V3 *V1

loo DIMAAGH pyrans MASOOM slgie MITHAAI
Brain [dima;k] Innocent [masum] Sweets [mztha;i]
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Urdu Urdu Urdu

Rhyming Unrhyming Random

*V1 *V2 *V3

ool KHAAS CATW HONT 5= JAR
Particular [xa;s] Lips [hont] Root [dzar]
%Y GEET 3 DARD Ll CHAAND
Song [git] Pain [dacd] Moon [tfa:nd]
*V3 *V1 *V2

o SHAB SU NAAK 455 DUKH
Night [[ab] Nose [na:k] Pain [dukh]
0 DIN JugS KHEL Cige MOT
Day [din] Game khel] Death [mot]
*V2 *V3 *V1

ol GHULAAM gadugs KHUSHBOO | Jab BAADAL
Servant [ula:ml Smell [xwlbu] Cloud [ba:dal]
Sl BHAAGEY | «ug GHANTA llas MATLAB
Run [haige]l | Hour [gantal | Meaning | [ppat,Jab]
S SHER Jigs THAND ST AANKH
Lion [[er] Cold [t"and] Eye [a: nk"]
*V1 *V2 *V3

colu SAANP Casgd DOST S GHAR
Snake [sé:p] Friend [dost] House [ghad
5 KHAAO Pl JAAIZ N NEECHAY
Eat [k"a;0] Permissible | [dzg;1Z] Under [nit[e]
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Urdu Urdu Urdu

Rhyming Unrhyming Random

*V3 *V1 *V2

> HASEEN Sy SARMAST Su PAAGAL
Beautiful [hasin] Drunk [sarmast] Crazy [pa:gall
REY ZINDAGI Sl JHALLAK g MEHSOO0S
Life zindpgll | Glimpse | d3tlek] | Feel mehsus)
*V2 *V3 *V1

Jidl 3 FILHAAL Cawwlgsnyd DARKHWAAST | (yigew SAUTAN
Currently [filha;ll Request darxwa:st] Co-wife [sotan]
*V1 *V2 *Vv3

dadaw SAFFAID Olawsl AASMAAN Oy BARTAN
White [sefed] Sky [a:smain] Dishes [bacten]
- SHAREEF ) ZEHER Jlael AITBAAR
Respected [[arif] Poison [zehar] Trust [et ba:r]
*V3 *V1 *V2

Jgal DHOL ol SAANS ESl3 DAANT
Drum [droll Breath [sa:s] Yell [da:nt]
Ol CHAAT Sug THEEK s SAIB
Snack [tfa:A] Alright [thik] Apple [seb]

*V2 *V3 V1

et PEECHAY Sh9> KHUSHEE LY TARBOOZ
Behind [pitfe] Happiness [xvfil Melon [tarbuz]
Jb MAAL S0 DRAKHT 4% PONCHH
Money [mal] Tree [draxt] Tail [poNntM
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Urdu Urdu Urdu

Rhyming Unrhyming Random

Jg BOL ) RAIT O9e BHOON
Speak [bol] Sand [ret] Cook [Run]
*V1i *V2 *V3

S SHIRK Gow SOCH <l ZAAT
Associate [1ck] Think sot/] Caste [za:1]
TIRES JUDAAII Olg> JAWAAN By THAPAR
Separation [dzuda;il Young [dzava:n] Slap [thapar]
*V3 *V1 *V2

Jaye MAROR Jguad FAZOOL bgame MEHFOOZ
Twist [maror] Unnecessary | [fazul] Safe [mehfuz]
calb TAAQAT 29 ZEVAR Pead TASVEER
Strength [ta:kat] Jewellery [zevar] Picture [tasvir]
*V2 *V3 *V1

Slg=> JAVAAB e |ZZAT gl JASOOS
Answer [dzava:b] Respect [1zat] Spy [dzasus]
*V1 *V2 *V3

ORd DHANN o) ROOP GTVES JHOOT
Wealth [dhan] Appearances | [rup] Lie [dz"ut]
OFS CHIT & QAID Sile MAANG
Paper [txt] Prisoned [ked] Ask [ma:ngl
*V3 *V1 *V2

b BAARISH dde MADAD Al UMEED
Rain (b2l Help [moRdad] Hope [omidl
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Urdu Urdu Urdu

Rhyming Unrhyming Random

e BHIGO P GARAM tslass PARHAAI
Wetten [bhrgQl Hot [aacam] Study [pACha:]]
*V2 *V3 V1

Ky ZANG ab YAAD ol PYAAR
Rust [zang] Remember | [ja:d] Love [piai]
& JEE oelag BHENS > KHAIR
Yes [dzil Buffalo [bhés] Good [xer]
e MULAAIM | bgels KHAAMOSH | (tjgw SOZISH
Soft [mwla:zm] Quiet [xa:moll Swelling [sozif]
*V1 *V2 *V3

S HAKEEM oA BACHPAN L) PASSAND
Doctor [hakim] Childhood [bat(pan] Like [pasand]
Y PARCHEE Togw SOORA] e MANGNI
Paper [part/i] Sun [surad3] Engagement | [mangnil
*V3 *V1 *V2

ol SAAMNEY g SUBOOT Sa BEGUM
In front [samnel Proof [swbut] Lady [begaml
S5 ZIKAR ity RISHTA T AATISH
Mention [zzkar] Relationship | [r1fta] Fire [a:ta]
*V2 *V3 V1

S SABZEE pla3 TAMAAM A JAHEZ
Vegetable [sabzi] Complete [toma:m] Dowry [dzahez]
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*V1 *V2 *V3

RKES JAAIDAAD Ko DHAKKA oA BAYCHAIN
Property [dza;zda:d] | Push [dhakal Restless [bet(en]
P CHAADAR 5o NIBHAO gudl AANSOO
Sheet [tfa:dar] Fulfil [n1b*a;0] Tears [a:sQQl
*V3 *V1 *V2

o geuid| AFSOS S SHAKKAL Onis YAQEEN
Condolence | [afsos] Face [[akall Believe ligkin]
S CHEHAK d BIJLEE Oyhad FITRAT
Chirping [tfehek] Light [brdzli] Nature [fitrat]
*V2 *V3 *V1

o HUSSAN S92 DOOSRI KTy ROSHAN
Beauty [husan] Second [dusri] Bright [rofan]
S THARKI Cann HIMMAT IRV BANDOOK
Flirty [thacki] Strength [himat] Handgun [banduk]
(A NAQLI O BAYAAN J=by HULLCHULL
Fake [nakali] Statement [baja:n] Chaos [haltfall
*V1 *V2 *V3

Sike MALANG S NAMAK Gl KHAANDAAN
Careless [m2langl Salt [namak] Family [xa:nda;n]
Junid FAISLAY gl SHOHAR S AINAK
Decisions [fesle] Husband [[ohar] Glasses [enak]
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*V3 *V1 *V2

Sie MUSHKIL Kl UNGLI ) MEHBOOB
Difficult [mwfkal] Finger [unglil Lover [mehbub]
N TAVAAIF OV SOHBAT Dk SAILAAB
Prostitute [teva.if] Company [sohbat] Flood [sela;b]
*V2 *V3 *V1

Qs SUKOON Je MANZIL ol SHAADI
Peace [sukun] Destination | [manzzl] Wedding [[a:di]

V1 *V2 *V3

Jls KAMAAL 2938 KAMZOR a9l JAANVAR
Wonder [kamall Weak [kamzor] Animal [dza:nvar]
Blde MAZAAQ bbb TOTAA Jad QATAL
Joke [maza;k] Parrot [tota:] Murder [katall
*V3 *V1 *V2

Ded FORAN Byla TAARUF oS KAAINAAT
Soon [foran] Introduction | [ta;ruf] Universe [ka:na;t]
g, ") BISTAR e KARAM ke MAAYOOS
Bed [bistar] Favor [karam] Disappointed | [ma;jus]
*V2 *V3 *V1

Ipa JABRAA S5, KHIRKI Ll DAARHI
Jaw [dzabra:] Window [kPrrki] Beard [da:rhil
38 KAATEY oS KURSI S ALLAG
Bite [ka:te] Chair [korsi] Different [alag]
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