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Abstract 

 This study investigated the timeline for infants to learn a word that they can then use for 

segmentation of unfamiliar, iambic words. At 7.5-months, infants can use the stress pattern of 

their native language to segment words. As English is a primarily trochaic language, 7.5-month-

olds can correctly segment trochaic words but will incorrectly segment iambic words. 7.5-month-

olds can also use familiar words to determine word boundaries. Infants were exposed to a 

storybook containing the word “Lola” for two weeks followed by a week delay. After the delay, 

infants were exposed to sentences containing phrases with Lola followed by an iambic word. 

Infants were tested on iambic words that they had both heard and not heard during 

familiarization. The majority of infants showed a statistically non-significant novelty preference, 

listening longer to iambic words that has not been present during familiarization. I suggest that 

this could be due to greater interest in the novel stimuli or a failure to fully encode the familiar, 

iambic words.  
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Language Acquisition in 7.5-month-olds 

Infants learn the words of their native language using many different strategies. One of 

these strategies is the use of metrical cues to identify where words begin and end in running 

speech. Infants do this by using the stress pattern of their native language to identify word 

boundaries. Previous research posited that at 7.5-months-of-age, infants most heavily rely on 

metrical cues to learn new words. The English language has a predominantly trochaic stress 

pattern, meaning that the first syllable of the majority of two-syllable words is typically the 

strong syllable, or contains a full, stressed vowel sound, and the following syllables are weak 

syllables. Examples are words like “Mommy,” “Daddy,” and “zebra.” Jusczyk et al. (1999) 

showed that 7.5-month-olds hearing “The zebra is…..” several times in a passage will segment, 

or extract and remember, “zebra.” However, when presented with less frequent iambic words, 

those following a weak-strong (WS) syllable pattern, such as “guitar,” infants tend to incorrectly 

segment the syllables and extract TARis (SW) in a longer passage such as “The guitar is….”, 

rather than guiTAR (WS) (Jusczyk et al.,1999).  

Another strategy is the usage of prior lexical knowledge to learn new words. At a young 

age, infants start to grow their vocabulary. By 4.5-months-of-age, infants can recognize their 

own name and other words they frequently hear (Mandel, Jusczyk, & Pisoni 1995). Sandoval and 

Gomez (2016) show that infants can use their word knowledge to override their metrical biases 

and correctly segment iambic words. When exposed to sentences with a familiar word, such as 

mama or mommy, followed by an unfamiliar, iambic word (eg. mama’s guitar) infants were able 

to correctly segment the iambic word. However, when exposed to sentences with an unfamiliar 

word preceding an iambic word (eg. Lola’s/Lolly’s guitar), infants were not able to segment 

guitar. Sandoval and Gomez (2016) compared infant’s ability to segment iambic words 
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following mommy/mama vs lolly/lola to identify whether it was infant’s word knowledge or 

understanding of the word mapping that allowed them to segment the iambic words. Lola/Lolly 

was also used as a control word to test if infants could use the plural “s” sound to segment 

iambic words. For instance, if infants were able to segment “Mommy’s guitar” but not “Lolly’s 

guitar,” this would indicate that the infants were using Mommy to segment guitar, rather than 

their recognition of its general phonetical sound or the plural “s” sound. 

Additionally, Jusczyk and Aslin (1995) showed that 7.5-month-olds could identify words 

occurring in a sentence and then recognize them in isolation. To do this, Jusczyk and Aslin 

(1995) exposed infants to two of four sets passages, with each set of passages containing two of 

four monosyllabic words (feet, bike, cup, dog). Then, on testing, infants heard each of the four 

monosyllabic words repeated in isolation (e.g. feet, feet, feet…). Jusczyk and Aslin (1995) found 

that infants listened longer to words that appeared in the passages than to words that had not. 

Together, this all indicates that infants are able to detect words in speech and gather detailed 

information about the words.  

Research also demonstrates how long it takes infants to learn new words. Jusczyk and 

Hohne (1997) showed that two weeks of exposure to a story book is sufficient for 8-month-old 

infants to retain word knowledge over a two-week delay resulting in longer listening times to 

words occurring frequently in the storybook over unfamiliar words. They reported that infants 

listened significantly longer to words from the story compared to words that did not occur in the 

story. 

Given that English-exposed 7.5-month-olds do not spontaneously segment words with 

the nondominant iambic stress pattern, a previous study by Sandoval and Gomez (unpublished 

manuscript) investigated how long infants need to learn words they can then use to segment 
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iambic words much like they use words like Momma or Mommy. This question has not been 

asked in prior studies which focus on whether infants remember the objects of new learning. 

Instead, this study investigated how much exposure infants need to form a representation that can 

be used in the service of bootstrapping new information. Infants in this study listened longer to 

iambic words in passages containing sentences such as “Lola’s guitar is….” on Day 15 after 14 

days of exposure to a storybook about a girl named Lola. However, a second study found that 

one week of exposure to the story was not enough for infants to learn the Lola well enough to 

segment iambic words in new passages after a week delay. This study builds upon these prior 

studies by investigating whether or not 14 days of exposure to Lola is enough for infants to learn 

the word and use it to segment iambic words following it on the 21st day after a one-week delay.  

 

Methods 

 

This study involves three phases: an exposure, familiarization, and testing phase. During 

exposure, participants hear a storybook about a girl named Lola within an hour of sleep in their 

homes, each day for two weeks. All infants heard the story before a nap or nighttime sleep 

because a study by Simon et al. (2017) showed better retention of words extracted from passages 

after infants slept compared to after they stayed awake between exposure and test. This time is 

meant to allow infants to extract Lola from the readings and establish a stable representation of 

the word in their vocabulary. The familiarization phase involves a visit to the lab by infants 

where they hear phrases that contain novel, iambic words following Lola. The testing phase 

follows immediately and involves testing infants to see if they discriminate between words that 

followed Lola during the familiarization passages and words that did not.  
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Participants 

We tested 9 monolingual 7.5-month-olds (1 female, 8 males). 12 infants were excluded for 

reasons such as foreign language exposure (n=1), deviations from protocol (n=8), excessive 

fussiness (n=1), side biases (n=1), and low birth weight (n=1). The average age of participants 

was 7 months and 27 days, range 7 months and 13 days to 8 months and 10 days.  

Stimuli 

All stimuli were recorded by native English-speaking females speaking in clear and lively infant-

directed speech.  

Exposure.  Four females recorded themselves reading “I Am Not Sleepy and I Will Not 

Go to Bed” by Lauren Child. This book centers around a little girl named Lola 

who refuses to go to sleep at her bedtime. In it, children hear the name Lola 32 

times. Four talkers were used to help infants develop a strong representation of 

Lola in their vocabulary by hearing it from different voices rather than just one. 

The recordings were saved on four separate CDs. 

Familiarization.  One of the four speakers who recorded the CDs recorded four blocks 

of six sentences which served as the familiarization stimuli. All the sentences 

contained the name “Lola” followed by a target, iambic word, followed by a weak 

syllable (eg. Lola’s device is…; see Table 1). Each infant heard two out of the four 

blocks of sentences during familiarization. 
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Table 1. Example of Familiarization Passages. 

Guitar Beret 

Lola’s guitar is a really fine instrument. The girl is borrowing Lola’s beret on 

Tuesday. 

But the boy says that Lola’s guitar is not 

that great. 

During the winter, Lola’s guitar is hidden 

away. 

Lola’s guitar is far more special than mine 

I think that Lola’s guitar is sounding better 

If you want to play, Lola’s guitar is my 

favorite. 

Lola’s beret on the shelf might do. 

She asked if she could put Lola’s beret on. 

They can place Lola’s beret on a mannequin. 

If she had Lola’s beret on she would look 

very chic.  

Have Lola’s beret on when she walks inside. 

Device Surprise 

She was looking for Lola’s device to start 

her project. 

We will utilize Lola’s device to bake the 

bread. 

It would be wise for her to try Lola’s device 

to begin. 

Give Lola’s device to him if you are busy. 

You can use Lola’s device to do the job. 

Let’s bring Lola’s device to the rescue. 

Lola’s surprise in the bar is big. 

Last year we hid Lola’s surprise in john’s car. 

Lola’s surprise in that box looks plain. 

We should put Lola’s surprise in with the 

balloons. 

Giving away Lola’s surprise in the summer is 

exciting. 

She took Lola’s surprise in and out of the 

house. 

 

Testing. One female, the same female from familiarization, recorded four strings of 

iambic words in isolation in varying tones and pitches (eg. guitar, guitar, guitar…) 

The two words a child heard during familiarization were the target words, the other 

two unheard words served as the unfamiliar words for that infant.  

Design 

We randomly assigned participants to hear surprise/beret or device/guitar during familiarization. 

Then, during the testing phase, we exposed them to three blocks of repetitions of the four iambic 

words (surprise, beret, device, and guitar) in isolation (e.g., surprise, surprise, surprise….). Two 

of the words followed the familiar word “Lola” during familiarization and two had not.  

Procedure and Apparatus 

Exposure to Lola took place for two weeks prior to testing with a one-week delay between 

exposure and testing. Infants were exposed to the name Lola by listening to “I am not sleepy and 
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I will not go to bed” once a day for two weeks within an hour before sleep. The story was played 

for participants on a CD player at a set volume. We assigned participants one of the four CDs for 

each day and all participants were assigned the same order of CD use, such that each participant 

was exposed to all four CDs, one per day for 14 days. After the week delay, participants 

participated in the head-turn-preference procedure at test which took place in a dimly lit, 

soundproof booth. The booth comprises a chair centered in front of an orange light and between 

two red lights, one mounted on the wall to the left of the chair and the other on the right wall. All 

three lights are equidistant from the floor and are placed around the eye-level of the infants. 

Infants sat in a caregivers’ lap, with their caregiver’s arms held loosely around the infant’s waist. 

Caregivers were instructed to not interact with the infants or direct them in any way. As an 

additional control, caregivers wore a pair of soundproof headphones with music playing to block 

the audio stimuli. Speakers above the left and right lights emitted the audio stimuli for 

familiarization and testing phases. A computer program randomized the presentation of testing 

trials and recorded the collected data. An experimenter using the program judged when the infant 

fixated on the center and side lights.  

Familiarization Phase. The infant’s fixation on the blinking orange center light initiated 

the familiarization passages. After the infant fixated on the center light, the 

experimenter pushed a key that started the familiarization recordings. Infants were 

exposed to two of the familiarization blocks twice for a total of four blocks. While 

the ~1.5 minutes of familiarization passages played, the experimenter recorded the 

infant’s attention to the left and right blinking red lights by pressing a key. After 

fixating on the center orange light, either the left or red light would begin blinking. 

When the infant looked 30 degrees in the direction of the red light, the experimenter 
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pressed a computer key that recorded the infant’s looking time to the light. When the 

infant looked away from the light the experimenter pressed another key that recorded 

the time the infant spent looking away. When the infant looked away for two 

consecutive seconds, the red light stopped blinking and the center orange light begin 

blinking again, initiating a new test trial. Every trial was randomized to either the left 

or right light with approximately half of the trials occurring to the infants left. This 

process was repeated until the familiarization passages finished playing. The 

passages were played continuously, meaning only the lights were contingent with the 

infant’s looking times. This eliminated the possibility of breaks in the passages that 

infants might interpret as word boundary cues and ensured that all infants heard the 

entire set of passages in the same manner.  

Testing. The experimenter initiated the test immediately after the ending of the 

familiarization phase. Once testing began, the experimenter used the same key 

presses and fixation coding as was used during familiarization. However, unlike in 

the familiarization phase, the audio stimuli were linked to the infants’ attention to the 

left and right red lights. Once the infant fixated 30 degrees in the direction of a 

blinking red light, the experimenter pressed a key to record the infants’ head 

direction and initiate the repetition of an iambic word. After the initiation of the 

audio repetition for that trial, the auditory stimuli played continuously. During this 

time the experimenter coded how long the infant looked in the direction of the 

blinking red light and how long they looked away. When the infant looked away for 

two consecutive seconds or the infant listened to the maximum of 15 repetitions 

(approximately 20s), the test trial ended and the next trial began. All 12 test trials 
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(three blocks of the four iambic words) proceeded in this manner. The four iambic 

words appeared in a random order within each block and the side on which the light 

blinked and sound originated from was randomized as well.  

Results 

 We analyzed the mean listening times using a paired samples t-test, comparing the words 

following Lola during familiarization (familiar words) and the words not following Lola 

(unfamiliar words). The listening averages were 6.32 seconds (SD = .95) for familiar words and 

7.64 (SD = .98) seconds for novel words, t(8) = 1.36, p = 0.10. Seven of the nine infants showed 

a novelty effect, meaning that they were more attentive to the novel, unfamiliar words than the 

words that had followed Lola during familiarization.  

 

Discussion 

The results lean towards an indication that the infants can discriminate between the 

familiar and unfamiliar words. Meaning, that two weeks could be long enough for infants to 

learn a word and sustain the knowledge over a week delay to then be able to use the word for 

segmentation purposes. However, with a p-value of 0.10, the results are not statistically 

significant. Though, with only 9 participants, more infants will need to participate before 

determining if there is a significant effect or not.  
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Some limitations to this study are the lack of available participants, and therefore a small 

sample size. Most conditions will only have two participants for a minimum total of 16 

participants. This can lead to skewed results and low reproducibility. Additionally, most 

participants were sampled from a specific population. The majority of participants had at least 

one stay at home parent who could participate in studies during the day. These families may be 

more affluent or educated than the average family because one parent is able to stay at home. 

Previous research has found that children from lower SES families tend to develop their 

vocabulary more slowly than children from higher SES families (Schwab & Lew-Williams, 

2016). This is due to the lower quantity and quality of words that children in lower SES families 

are exposed to (Schwab & Lew-Williams, 2016). Mostly sampling from higher SES families 

limits representation to higher SES families and limits generalizability.   

Finally, a previous version of this study found that two weeks of storybook exposure to 

Lola was enough for 7.5-month-olds to learn the word and retain it over a 24-hour delay 

(Sandoval & Gomez, unpublished).  This study found a statistically significant familiarity effect 

(t(11) = 2.24; p = 0.046) (Sandoval & Gomez, unpublished). Another version investigated one 

week of exposure with a one week delay. This study found an insignificant familiarity effect  

(t(14) = 0.716; p = 0.485) (Sandoval & Gomez unpublished). The current version, with a one 

week delay instead of a 24-hour delay has found a novelty effect.  

If a statistically significant effect is found once more participants are added, then the 

infants are able to distinguish between the familiar and unfamiliar iambic words. This would 

imply that the infants were able to use Lola to segment the iambic words during familiarization. 

However, there remains a discrepancy in the effect type for the study involving two weeks of 

exposure and a 24-hour delay (familiarity effect) vs the study involving two weeks of exposure 



How Long Do Infants Take to Learn a Word They Can Use in Segmentation? 

  
12 

and a week delay (novelty effect). The novelty effect could be due to the infants becoming bored 

with the familiar words and therefore listening to the unfamiliar words for longer periods of time. 

Gomez and Edgin (2015, 2016) argue that learning or generalization for infants under 18-24-

months-of age involves cortical consolidation in the cortex rather than memory consolidation in 

the hippocampus, necessitating multiple exposures over time to a stimulus prior to sleeping for 

an infant to learn and consolidate the stimulus. The two weeks of exposure and a week delay 

version also totals three weeks rather than the prior version which totaled two weeks. The extra 

week after exposure could allow the infants to slowly form a more robust memorial 

representation of “Lola,” enabling them to better use it to learn iambic words, thereby making 

the familiar, iambic words less interesting during the testing phase. Therefore, a novelty effect 

from the two weeks of exposure and a one week delay could be consistent with the idea that 

infants could better learn words over a longer period of time.  

The discrepancy could also be due to encoding differences during familiarization 

between the studies, with the study involving a 24-hour delay resulting in a weaker encoding of 

the iambic words. With the prior reasoning that infants have a stronger representation of Lola 

after a longer period of time, infants in the 24-hour delay version may have a weaker 

representation of Lola leading to a slower encoding process during familiarization. Houston-

Price & Nakai (2004) state that infants shift from a familiarization effect to a novelty effect once 

the familiar stimulus has been completely encoded. If infants are not completely encoding the 

iambic words during familiarization for the 24-hour delay version but are completely encoding 

the iambic words during familiarization for the one week delay version, this would be result in 

the familiarity vs novelty effect differences.  
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If a significant effect is found once more participants are included, then two weeks of 

exposure to a word is enough time for an infant to learn a word and retain it over a week delay. 

This knowledge would help identify the infant word-learning timeline and allow us to better 

understand how long infants need to learn words and how long they can retain that information. 

This information could be utilized for teaching infants language and lead to further 

experimentation on how infants learn language. 
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