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Abstract
Smartphones have not been critically assessed to the same extent as television to determine their
potential impact on infant language development. Twenty-eight mother-infant dyads (Female =
17, Male = 11) 6 to 9 months-old (N = 13, M = 7.46 months, SD = 1.05) or 12 to 15 months-old
(N =15, M =12.8 months, SD = 0.77) were recorded for 4 hours using the Language
Environment Analysis device while maternal smartphone usage was tracked using a third-party
application (RealizD or QualityTime). Previous research indicates that social media is frequently
used by mothers for interpersonal support (Duggan et al., 2015), therefore it was critical to
determine how these types of applications might impact infant language development. Mothers
with 6 to 9 month-old infants used their smartphones about the same as mothers with 12 to 15
month-old infants. Maternal smartphone usage did not relate to the amount of language when
analyzed across the whole 4 hours but correlated with less language heard by infants when
examined at the 5-minute level in the 12 to 15 month age group. Finally, maternal social media
use was not associated with decreases in the language heard by infants in the study. These
results suggest that social media specific smartphone usage had minimal impact on the amount of
language infants heard. While maternal smartphone usage impacted the amount of language
heard by infants at the 5-minute level, age was the most important determinant in how often a
mother spoke to her infant.

Keywords: smartphone, social media, infant language development, maternal speech, LENA
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IMPACT OF SMARTPHONES 1
Impact of Maternal Smartphone Use on Language Output

An important component of infant language development is a healthy learning
environment. Frequency of speech is a well-documented factor contributing to language
acquisition (Diessel, 2007; Rowe, 2012), and research has shown that the more caregivers speak
to infants, the better their linguistic outcomes are at 3-years-old (Hart & Risley, 1995). Reviews
conducted on infant linguistic development research show that the effects of language learning
are apparent even among preverbal infants (Soderstrom, 2007; Kuhl, 2010). For example,
infants’ preference for maternal speech is theorized to begin during the third trimester as fetuses
become responsive to sound in utero (Busnel & Granier-Deferre, 1983; DeCasper & Spence,
1986; Mastropieri & Turkewitz, 1999). Current studies also indicate that infants are beginning to
understand labels for common objects as young as 6 to 9 months-old (Tincoff & Jusczyk, 1999;
Bergelson & Swingley, 2012). Conversational exposure is critical to helping young children
develop better language skills. For example, when Huttenlocher et al., (1991) used audio and
video recording to monitor play sessions between infants and their mothers, they discovered that
vocabulary acquisition was related to the amount of speech mothers used during playtime.
Additionally, conversational exchange has been linked to greater linguistic functioning in the
minds of 4 to 6 year-old children across various levels of socioeconomic status (Romeo et al.,
2018).

The home environment and quality of speech being used impacts language outcomes for
infants across several stages of development (Ramirez-Esparza et al., 2014; Rowe, 2012). The
variation of linguistic input also becomes increasingly important between the ages of 1 and 3 and
a half years old (Huttenlocher et al., 2010). These studies indicate that caregiver-infant
communication is extremely important to an infant’s language development. Parent-infant

conversations have been linked to improved language skills (Zimmerman et al., 2009; Goldstein
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& Schwade, 2008; Warlaumont et al., 2014), which shows that it is important for parents to
speak to their infants. Furthermore, parent-infant interactions have been found to be a better
predictor of early language skills than reports of home literacy activities among infants 14-, 24-,
and 36-month-olds (Dodici et al., 2003).

Maternal responsiveness is particularly important since most speech young children hear
comes from female adults (Bergelson et al., 2019). For instance, maternal responsiveness is
related to vocabulary development in the second year of life when infants begin to produce their
first words (Tamis-LeMonda et al., 1998). The extent to which a mother is verbally responsive
influences their infants’ language development (Tamis-LeMonda et al., 2001), but distractions
caused by smartphone usage may lead to a disruption in this relationship.

Importance of Social Interaction

Research on smartphones is still developing, however there is a robust literature that
documents the distracting influences of other kinds of media, particularly television, on caregiver
behaviour. For instance, when infant-directed video was used during playtime in a laboratory-
controlled experiment, parents were less likely to talk to and play with their infants than when it
was turned off (Courage et al., 2010). Furthermore, mothers who use electronic devices while
breastfeeding have a decreased quality of interpersonal interaction with their infant (Ventura et.
al., 2019). When mothers are not using a smartphone themselves, their child may be using it
instead. A questionnaire-based study discovered that while some mothers think infants are
capable of learning from smartphones, others believe it can be detrimental to their future
development (Lee & Education, 2013). But is there evidence that infants can learn from video
input alone (Chau, 2014)? This feature is readily available on child-centered applications which

claim to teach language skills (e.g., Applications like First Words for Baby; Version 2.5).
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The short answer seems to be “no”. Kuhl et al. (2003) had native Mandarin speakers read
books and play with 9 month-old American infants in 12 sessions during a 4-to-5-week period;
these infants were then compared with a control group who heard English during the 12 sessions.
When later tested on their discrimination abilities between Mandarin and English, they found
that the experimental group performed significantly better than the controls. Comparatively,
when infants listened to the same language materials presented using audio-recordings or
television, the experimental and control groups had similar performance outcomes indicating that
interaction is an important factor to infant language learning (Kuhl et al., 2003). These findings
are further supported by research determining that toddlers are unable to learn a novel word
when using edited video clips, such as those from the Teletubbies children’s program (Krcmer et
al., 2007). Even older children have difficulty learning from video-mediated events. For
example, 4 and 5-year old children display weaker memory recall for scenes that are filmed

versus scenes that are observed through a windowpane (Kirkorian, 2018).

It seems evident from the previously cited studies that children find it difficult to learn
from screens alone and caregivers are less sensitive when their smartphone is in use. Although
these studies did not examine smartphone applications specifically, they have determined that
disruption from digital devices negatively impacts the amount of caregiver-child interaction. A
continued lack of social interaction could impact children who are attempting to learn speech.
Therefore, being mindful of activities that could negatively impact mother-infant interaction was
a necessary component in the present study. Research has shown that increased smartphone
usage leads to distraction among caregivers (McDaniel, 2019) so it is critical to determine if

maternal smartphone usage impacts the amount of language infants hear.

Maternal Responsiveness



IMPACT OF SMARTPHONES 4

When mothers respond to communication efforts made by their infant, they help to
scaffold future learning in their linguistic skills and conversational abilities. A longitudinal study
by Tamis-LeMonda et al., (2001) discovered that maternal responsiveness was related to 5 early
linguistic milestones: first imitations, first words, 50 expressive words, combined speech, and
use of the past tense. They discovered that mothers’ active responsiveness was positively
correlated with reaching the predicted timings of each listed milestone. Another study found that
when mothers gave contingent verbal feedback to their infants’ speech, the infants subsequently
changed their babbling to match the new phonetic patterns being introduced by their mothers
(Goldstein & Schwade, 2008). Infants who babble also encourage further attention and social
interactions from their mothers (Albert et al., 2018), indicating a strong two-way relationship.
That is, both maternal responsiveness and communicative efforts by the infant are important
predictors of linguistic development (Paavola et al., 2005).

When mothers respond to language efforts made by their infant, they often adapt their
speech to help future learning. These contingent responses to infant vocalizations help map
words to referent objects, which aids in future vocabulary development (Tamis-LeMonda et al.,
2014). Mothers also tend to use longer and more complex vocalizations as their infants get older
(Stern et al., 2008). Current research shows that parents are more likely to respond to speech
related vocalizations than non-speech related vocalizations made by infants (EImlinger et. al.,
2019). This finding supports the reasoning of the social feedback loop: infants begin to produce
language by babbling, but caregivers are more likely to respond to utterances that sound similar
to their own speech. These verbal responses help to teach the infant their native language as well
as which noises capture their parents’ attention the most. While both the parent-infant pair are
contributing to the conversation, the loop relies on the caregiver providing a contingent response

(Warlaumont et al., 2014; Goldstein & Schwade, 2008).
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Mothers typically maintain this healthy relationship by paying close attention to their
infants’ vocalizations (Tamis-LeMonda et al., 2001). By responding contingently to their infant,
caregivers can encourage future language development (EImlinger et. al., 2019). However,
disruptions in this feedback loop could be problematic for infant language development. A
possible cause of this disruption are smartphones; these devices are used by parents to
communicate with one another as well as gain support remotely (Duggan et al., 2015). While
smartphones can be an asset to parents, research has determined that increased smartphone usage
leads to reduced caregiver responsiveness towards children (McDaniel, 2019). It is important to
note that most of the studies previously cited were conducted with older children rather than
infants.

Smartphones

Versatility of Communication

The rise of smartphones has pushed alternate forms of communication to the wayside;
most significantly, the landline has become virtually obsolete in certain populations (Rennhoff &
Routon, 2016). Smartphones allow the user to customize how they wish to interact with the other
person while communicating (e.g., Skype and FaceTime are highly interactive in comparison to
texting and emailing). However, increased smartphone usage can lead to disruptions in the
interactions that occur between caregivers and their children (McDaniel, 2019). McDaniel named
this trend technoference; it describes how different types of readily available technology (e.g.,
laptops, tablets, smartphones, etc.) have the potential to interfere with parent-child relationships
(2015). When technology disrupts family interactions, mothers are more likely to report
problems with their spouse (McDaniel et. al., 2018) and report feeling depressed (Newsham et.

al., 2020). Technoference is also associated with behavioural problems among young children
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(McDaniel & Radesky, 2018) and negative affect among infants (Stockdale et. al., 2020),

however the directionality of these results still needs to be examined.

While smartphone usage has continued to increase, landline usage has subsequently
decreased (Rennhoff & Routon, 2016). Conversations using landlines are limited to direct calls
where both parties must communicate with one another vocally. Conversely, smartphone
communication is very flexible (Turnbull, 2010). There are a multitude of ways to contact
someone (e.g., call, text, email, SMS, etc.); therefore, the individual being contacted does not
need to be available for a phone conversation to communicate effectively (Amstutz, 2017).
These new forms of communication have a multitude of benefits for caregivers: infants do not
need to be left unattended, loved ones can be contacted with ease, and it requires less effort to
maintain interpersonal relationships (Turnbull, 2010). However, these gains should be examined

critically in terms of how they impact parent-child communication (Abels et al., 2018).

Smartphones are rarely used for traditional phone calls. In fact, the two most common
reasons Americans reach for their smartphones are to send text messages and to take pictures
(Smith, 2011). This pattern is not unique to millennials; individuals 18 to 68 years-old consider
texting to be a more suitable form of communication than phone calls (Forgays, Hyman, &
Schreiber, 2014). However, texting and most activities performed using a smartphone do not
provide any auditory input. It was important to determine how overall smartphone usage (e.g.,
texting, internet searches, phone calls, social media, etc.) impacted the infant language
environment since research shows that many parents think about their smartphone at some point

while caring for their child (Hiniker et al., 2015).

Relationships & Responsiveness
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Emerging evidence points to a variety of negative influences from smartphones on
caregiver behaviour, including a negative impact on the quality of family interactions (Hiniker
et. al., 2016). The presence of a smartphone has been found to diminish the positive effects of
interpersonal interaction (Dwyer et. al., 2018) and restricts relationship satisfaction between
parents (McDaniel & Coyne, 2016; McDaniel et. al., 2018). Current research also indicates that
mobile device use is common among parents caring for young children (Beamish, 2019) and
patterns of increased mobile device use have been seen to have an impact on the development of
social skills among eight year-old children (Zayia, 2020). For example, parents who use their
smartphones frequently also report feeling less socially connected to their children when they are
spending time with them (Kushlev & Dunn, 2019). These mobile devices reduce the amount of
positive parent-child interactions and often lead to interpersonal family problems (McDaniel,
2019; Kildare & Middlemiss, 2017).

Abels et al. (2018) observed less sensitivity to children’s attempts at gaining attention
when a caregiver’s smartphone was in use; all participants had children up to five years-old and
were observed while visiting a playground or pediatric center. They discovered that activities
like reading a magazine can impede a parent’s ability to pay attention, but smartphone usage has
the most significant effect on the contingency of caregiver responses. Another recent study has
determined it is easier for children to gain attention when their parents are occupied with non-
digital activities such as reading compared to digital activities like texting (Lemish et. al., 2020).
Although interviews with caregivers have shown that they often feel guilty for using their
smartphone when their child is present (Radesky et. al., 2016), smartphone ownership is
becoming increasingly common in the United States (Pew Research Center, 2019). Furthermore,

when caregivers believe their smartphone usage is problematic, they also report behavioural
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difficulties among their children (McDaniel & Radesky, 2018). In other words, when parents use
their smartphones frequently, they often perceive their children as more difficult.

The digital disruptions smartphones provide have also been linked to negative
temperament among infants (Myruski et al., 2018) and behavioral issues among young children
(McDaniel & Radesky, 2018). For instance, mothers of children five to six years-old who use
their smartphones frequently during mealtimes are more likely to report behavioural issues
(Radesky et. al., 2018). Radesky et al. (2014) unobtrusively took field notes documenting how
55 caregivers with one or more school-aged children interacted during mealtimes at a fast-food
restaurant; 40 caregivers used their cellular devices with varying degrees of absorption during
the observational period. They discovered that caregivers who were highly absorbed with their
smartphones often reacted abruptly compared to caregivers who were not preoccupied during
this period. These results are further supported by an observational study conducted in an
Australian playground where over 75% of parents used their smartphone at least once while

supervising children zero to five years-old (Mangan et al., 2018).

Past studies illustrate that smartphones have the potential to impact contingent responses
among parents of young children (Beamish, 2019) and lead to caregivers being less sensitive to
their infant’s bids for attention (Khourochvili, 2017). Overall, the quality of conversation is
diminished when a smartphone is present (Przbylski & Weinstein, 2013). This is a critical
finding since studies suggest that the immediacy of responses to infant vocalizations can predict
future linguistic development (Tamis-LeMonda et. al., 2014; Pretzer et. al., 2018). One
observational study comparing American and Israeli parents discovered that increased
smartphone use led to inattentiveness towards children two to six years-old (Elias et. al., 2020).
Recent large-scale reviews have also found that smartphone use is linked to reduced caregiver

responsiveness (McDaniel, 2019) and less sensitivity towards children zero to five years-old
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(Braune-Krickau et. al., 2021). There is increasing evidence that prolonged maternal smartphone
use leads to decreased responsiveness (Wolfers et. al., 2020).

It was anticipated that mothers of older infants (i.e., 12 to 15 months old) would use their
smartphones to a lesser extent than mothers of younger infants (i.e., 6 to 9 months old). There are
no studies which have examined if maternal smartphone usage changes according to infant age,
but there is credibility in this notion. Infant-directed maternal speech becomes more complex as
children get older and gain better comprehension skills (Genovese et al., 2020); therefore, it is
unlikely that mothers are using their smartphone as often due to the increased effort required to
form these more intricate vocalizations. For example, infants begin to say their first words
around 12 months of age (Ramirez-Esparza et al., 2014), while infants 6 to 9 months old are
typically still at the babbling stage (Goldstein & Schwade, 2008). Additionally, infants who are
12 to 15 months old are usually beginning to take their first steps which causes them to interact
more often with their caregivers and make more efforts to gain their mother’s attention
(Clearfield et. al., 2008). Since mothers are sensitive to their children’s vocalizations (Tamis-
LeMonda et al., 2001) it was anticipated that mothers of older infants (e.g., 12 to 15 months)
would spend less time on their smartphone because these infants would be making more bids for
attention compared to infants in the 6 to 9 month age group.

Support Through Use of Social Media

While digital communication may have drawbacks, it also has the potential to aid
mothers in many ways. Access to a smartphone is helpful to mothers because it allows them to
obtain relevant information through the internet and communicate more efficiently (i.e., parents
can quickly text message rather than spending more time on a phone call). For instance, a study
found that sending email reminders to visit an e-health Web site was very helpful to mothers who

wanted to prevent putting on excessive weight during pregnancy (Graham et al., 2014). Another
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program discovered that the rate of breastfeeding increased with the use of text-messaging
reminders (Beard, 2014). One important aspect of smartphones is that they allow new mothers to
remain in contact with people for support, thereby boosting their mental health (McDaniel et. al.,
2012). Previous studies have determined that mothers seek and give support through social
media (Duggan et al., 2015) and frequency of social media use is associated with maternal
wellbeing (McDaniel et. al., 2012). However, these benefits should be examined critically in

terms of how they affect infant language development.

One study demonstrated that 75% of caregivers with children under the age of 18 use
social media platforms regularly; these platforms are used because many caregivers view them as
a parenting resource rather than a distraction (Duggan et al., 2015). Conversely, parents who
devote a substantial amount of time to social media are more likely to have authoritarian
parenting styles (Ante-Contreras, 2016) which can contribute to negative parent-child
relationships (Sampasa-Kanyinga et al, 2020). Since mothers use social media as a source of
parenting information (Duggan et al., 2015), they may be more preoccupied with these
applications compared to others. Specifically, they may be paying more attention to social media
applications because they are trying to absorb new information, which can lead to distraction and
a decline in maternal responsiveness. It is critical to examine if social media applications impact
maternal speech differently. Social media usage was defined as applications that could be used to
share any online content with others (e.g., Twitter, Facebook, Instagram, Pinterest, TikTok, etc.).
Smartphone usage was defined as any of the applications that were already available on a
mother’s phone when the study began. This included all types of smartphone activities such as
phone calls, texting, internet searches, etc.; smartphone usage was examined separately from

social media usage.
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There has been a lag in research examining how social media applications impact
language development when compared to the numerous studies on television and language
development. Social media applications like Facebook have become a new way for mothers to
maintain relationships and provide parental support (Gibson & Hanson, 2013), therefore it was
chosen as a category of interest and was recorded separately from all other types of smartphone
usage. It was important to determine if these applications influenced the amount of speech heard
by infants because social media applications have been found to support maternal mental health
(McDaniel et. al., 2012). Despite this, these gains have not been examined critically in terms of

how they impact a mother’s language output.

Current Study

A cross-sectional research design was used to examine how maternal smartphone usage
and maternal social media usage impacted infant language input. The purpose of this study was
to determine whether different types of maternal smartphone usage could impact the amount of
speech heard by infants. Mothers recorded their language interactions at home with their infants
during a 4-hour period while an application simultaneously tracked how often they used their
smartphone. The mothers then sent their smartphone usage to be analyzed with the collected
audio recording. The first hypothesis was that mothers of 6 to 9 month-old infants will spend
more time on their smartphones than mothers of 12 to 15 month-old infants. This reasoning can
be traced to past research showing a drop in responsiveness when caregivers with children zero
to five years-old used their smartphones more frequently (Abels et al., 2018). The second
hypothesis was that there would be a negative relationship between maternal smartphone usage
across the 4-hour recording and the overall amount of speech all infants heard. The third

hypothesis was that smartphone usage and amount of speech will be negatively correlated at a
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tighter level of analysis, i.e., for a given 5-minute period within the 4 hours. The rational being
that it’s easier to measure how maternal responsiveness is affected by smartphone usage on a 5-
minute timescale than across several hours. The fourth and final hypothesis was that higher
levels of maternal social media usage was expected to lead to less conversational exposure in the

infant language environment across both age groups.

Methods

Impact of COVID-19

The first reported case of COVID-19 in Canada was on January 25", 2020 (The Canadian
Press, 2021); this was prior to data being collected for the current study. The COVID-19
pandemic impacted the collection of audio recordings and the implementation of the consent
process in several ways because of concerns that the virus could be transferred from one person
to another through the air and/or through shared surfaces. To prevent the COVID-19 virus from
spreading during data collection, sanitation procedures were outlined and approved by the
Research Ethics Board. Each LENA device and LENA vest was fully sanitized between
participants to prevent the transmission of the COVID-19 virus from any materials that were
handled by both the research team and participating families (Appendix A). Additionally, it was
impossible to sanitize paper documents from the COVID-19 virus, therefore all forms were
printed a minimum of 3 days before each scheduled appointment. This prevented the virus from
being passed to participating families from the research team during the study and vice versa.

Furthermore, the consent process, implementation of questionnaires and instructions for
the recording had to be conducted remotely. An application designed for video meetings called
ZOOM Cloud Meetings (Version 5.4.0) was used by the research team to contact all participants.

Lockdown restrictions did not allow members of the research team to enter participants’ homes
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and prevented mothers from bringing their children to the Baby Language Lab located at the
University of Manitoba Fort Gary Campus. Zoom was therefore considered the best way to
communicate with participants “face-to-face” while maintaining social distancing.

The initial plan for the study was to request that each mother provide 3 10-hour audio
recordings to participate. However, we received very few responses to our initial request from
eligible participants. This was likely due to the stress and time constraints on parents during the
global pandemic. The recording commitment was therefore reduced to a single 4-hour recording
to minimize the participation time commitment (Appendix B). For participants (N = 3) who had
already provided 3 10-hour samples, the collected data was edited to the first 4-hours of audio.

Participants

A total of thirty mothers were recruited at the onset of the study. Two mothers were
excluded from the first and second analyses due to technical difficulties with the application
RealizD; both mothers were iPhone users and belonged to the 6 to 9 month age group. These
mothers were removed from most analyses because they were unable to provide reliable
smartphone data. One of the two mothers was also excluded from the final analysis because she
was unable to provide a screenshot of her social media usage once the 4-hour audio recording was
complete. Fortunately, social media usage was collected separately for iPhone users (via
screenshot) so technical difficulties with RealizD did not impact the final analysis.

Twenty-eight mothers (M = 32.21 years, SD = 4.76 years) and their infants were split into
one of two age groups based on the age of their infant at the time of study enrollment. Since there
was no measure of effect size available in the literature, thirty participants were chosen as the
sample size based on what was considered to be a reasonable recruitment time frame for
completing a Master’s thesis. Inclusion criteria were that the infant was typically developing (i.e.,

did not have hearing loss, diagnosed disorders or delays in development, language, or speech) and
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was 6 to 9 (N =13, M = 7.46 months, SD = 1.05, Female = 7, Male = 6; Maternal Age M = 33.23
years, SD = 5.89 years) or 12 to 15 months-old (N = 15, M = 12.8 months, SD = 0.77, Female =
10, Male = 5; Maternal Age M = 31.33 years, SD = 3.48 years) at the time of participation. All
families spoke English and/or French. All mother-infant pairs were audio-recorded for a period of
4-hours while an application simultaneously tracked how often mothers used their smartphones
during that time. See Table 1.

Recruitment advertisements for both groups were placed on Facebook and Instagram. A
recruitment pamphlet was also created for the current study but due to COVID-19 restrictions
concerning in-person research, these were not distributed. Interested individuals were asked to
directly contact the research laboratory to discuss their infant’s language background and book
their first appointment.

Materials

The Language Environment Analysis (LENA) System

LENA is considered the most effective approach to capturing accurate interactive audio
recordings (Casillas & Cristia, 2019). A meta-analysis of studies examining the accuracy of
LENA software’s output for the number of adult words heard by an infant found that it was
highly correlated with human estimates of the same measure, r = .92 (Wang et al., 2020). LENA
also captures significantly more information from the infant language environment than
structured dyadic interactions conducted in laboratories (Cristia, 2013; Ganek & Eriks-Brophy,
2018; Walle & Warlaumont, 2015). It was important for caregivers to avoid changing their
normal behaviours during the 4-hour recording to capture when smartphones were interfering
with parent- infant interactions due to previous research demonstrating that parents tend to alter

their smartphone use when they are aware they are being observed (Vanden Abeele et. al., 2020).
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Use of LENA provides an inconspicuous way to examine language development among infants
and contributes to less parental reactivity during the research process (Greenwood et al., 2011;
Greenwood et al., 2018).

The 4-hour recordings collected for this study were further divided into 5-minute
increments; this was done to determine how smartphone use (also calculated in 5-minute
increments) would impact the speech heard by infants during the study at a more precise level.
The Language Environment Analysis (LENA) device was used because it captures a variety of
linguistic input and could be fitted into the pocket of a small vest worn by the infant. The device
weighs 2 ounces and can record up to 16 hours of audio.

The LENA computer software processed the collected audio recordings from each device
to produce quantitative and qualitative reports of the audio using automated speech processing
algorithms. The current study made use of LENA’s automated estimates of the number of words
heard by each infant and spoken by an adult, called the Adult Word Count (AWC). AWC
represents how many adult words an infant heard over a specified period (e.g., 27 words heard
from 12:00 pm — 12:05 pm). A separate AWC estimate was obtained for each 5-minute period in
the 4-hour recording. The timestamps for each estimate were later used to match a mother’s
smartphone usage data to their infant’s LENA data in RStudio. Once the recording had been
processed and 5-minute AWC estimates were calculated by the LENA software, each file was

exported from LENA in.csv format.

Applications to Collect Smartphone Usage

To determine maternal smartphone usage, Android users were asked to install the app
QualityTime (N = 9; Mobidays Inc.) and iPhone users were asked to install the app RealizD (N =

19; RealizD Ltd.). These applications were used to track how often a mother used her
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smartphone. The smartphone usage data was then exported via .csv to the Baby Language Lab.
The smartphone usage data listed start and stop clock-times for each usage period. See Appendix
C. The LENA data was used as a template to match the smartphone data because the LENA data
only contained 4-hours of audio recording while the smartphone data indicated all instances that
the mother had used her device once the application had been installed. It was therefore
necessary to restructure the smartphone data to match the LENA output according to the 5
minute clock times that were reported. This was accomplished using the following coding script:

https://qithub.com/casarm/PublicSmartphoneStudy

Social media usage was calculated separately from general smartphone usage. Certain
obstacles arose when creating the social media usage for each mother: the data exported from
QualityTime and RealizD contained different levels of detail. The information exported from
QualityTime (Android) contained data about when the mother used her phone and which
applications she used (Appendix D). For this reason, the data exported via .csv for each Android-
user was used to create their social media usage once it had been matched to the LENA output.
The applications selected for the social media summation were chosen based on an international
report listing the most popular ways to social network (Statista, 2021). However, due to third-
party application restrictions for Apple products, the information exported via .csv from RealizD
only contained information about when the mother used her smartphone but not which
applications she used (Appendix E).

Apple does not allow access to their users’ information from third-party applications.
Therefore, mothers with iPhones were asked to send a screenshot of their social media usage
(Appendix F) in addition to their RealizD output. The social media category of the screenshot
(located under Screen Time in iPhone Settings) contained the total amount of time a mother had

spent using apps like Instagram, Facebook, Twitter, etc. This data was recorded in a .csv file


https://github.com/casarm/PublicSmartphoneStudy
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labelled for mothers who were iPhone users to create their social media summary scores. This
allowed for the comparison of social media usage between mothers who were Android users and
mothers who were iPhone users, but only at the 4-hour level. Therefore, social media usage was
collected for all mothers during the 4-hour audio recording but not at the 5-minute level.

RStudio Packages

The code used to transform all data is saved in following repository:

https://github.com/casarm/PublicSmartphoneStudy. The janitor package and tidyverse group of

packages were used to transform the smartphone data so that it could then be analyzed alongside
the LENA 5-minute data (Firke, 2021; Wickham et al., 2019). Start/end times were transformed
into calendar dates with corresponding 24-hour timestamps (e.g., 2021-10-19 14:00), audio
durations were transformed into a time difference format using total seconds (e.g., 300 seconds),
and infant ages were relabelled according to age group (e.g., 6, 7, 8, or 9 months was relabelled 6
to 9 months; 12, 13, 14, or 15 months was relabelled 12 to 15 months). All smartphone data
collected from mothers who were Android-users was filtered according to application type to
create a social media summary score. The Android social media summary scores were then
added to the iPhone social media summary scores; this data was transformed into a time
difference format using hours, minutes, and seconds (e.g., 5:00:00 =5 hours). The car, rstatix,
Ime4 and ImerTest packages (Fox & Weisberg, 2019; Kassambara, 2021; Bates, Maechler,
Bolker, & Walker, 2015; Kuznetsova et al., 2017) were used to examine the relationship between
quantity of language spoken to the infant and the amount of time mothers spent using their
smartphones. These packages were used in R version 4.0.5 (2021-03-31) and an alpha level of
.05 was used for all statistical tests. All effect sizes were labelled following Field's (2013)

recommendations and results were obtained using the report package (Makowski, et al., 2020).
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Procedure

Once mothers had the study explained to them (Appendix G; Appendix H), they
contacted the Baby Language Lab to schedule the first meeting. During the first meeting,
mothers were instructed on how to complete the Consent Form, the Demographic Questionnaire
(Appendix ), the Home Recording Guide for Parents (Appendix J), and the LENA Recording
Sheet (Appendix K). They were also encouraged to ask any questions about the LENA device
and vest. If the mother had an Android smartphone, she was asked to install the application
QualityTime; if she had an iPhone she was asked to install the application RealizD. Mothers with
iPhones were also asked to send a screenshot of their social media usage (Appendix F) once the
4-hour recording was complete. Both QualityTime and RealizD applications immediately began
tracking the mother’s smartphone usage once installed but only the 4-hour recording period was
kept for further analysis. After each mother completed her recording, she contacted the Baby
Language Lab again via phone and/or email to schedule her final meeting. During this final
meeting, the information collected by both applications was exported to an email address used
specifically for this study. All mothers were then asked for their permission to maintain the audio
recording for future research. The study materials were picked up from the participant’s home
and a $10 electronic gift card was provided for each recording collected as a thank-you for
participating. Android users were given an additional $10 to cover the full cost of the
QualityTime app ($9.49 with tax); the RealizD app was free for iPhone users.

Analysis

All information was processed according to the type of data collected; these steps are
listed in the data collection flowchart in Appendix L. RStudio was used to combine each

participants exported .csv files into a final dataset. One would have the participant’s maternal
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smartphone usage (e.g., Appendix C) and another would have the infant’s AWC data processed
from the LENA recording device (e.g., Appendix M). These .csv files had information about
when the mother used her smartphone or when she spoke to her infant during 5-minute periods
within the 4-hour recording. Each participant’s AWC was also analyzed using a summary score
across the full 4-hour recording period. This was then compared to QualityTime/RealizD data
during the same time periods (full 4-hour recording or 5-minute intervals). The third analysis
was the only one conducted at the 5-minute level while all others were conducted at the 4-hour
level. As noted above, Android smartphone usage data contained a higher level of detail than
iPhone usage data. For this reason, the social media summary score for mothers who were
iPhone users was collected via screenshot (Appendix F). The social media data for mothers who
were iPhone-users was then recorded in excel by-hand. This was later combined with the social
media usage for mothers who were Android-users in RStudio. The social media entries for
mothers who were Android-users was obtained using exported data from QualityTime (Appendix
D) and later converged in RStudio. This created a summation score for all mothers who were
Android-users that could then be compared to the social media scores collected from mothers
who were iPhone-users.

The variables used in each statistical model are defined as follows:

Smartphone_Total: The amount of maternal smartphone usage from each mother during
the entire 4-hour audio recording (recorded in seconds). This included any type of application a
mother used during the study. This variable also represents the summation of all
Smartphone_5Min values for each mother who participated in the study.

Smartphone_5Min: The amount of maternal smartphone usage from each mother during
each 5-minute period from the 4-hour audio recording (recorded in seconds). This included any

type of application a mother used during the study.
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Social_Media: The amount of time each mother spent using social media on her
smartphone during the entire 4-hour audio recording (recorded in seconds). This included all
social media applications a mother used during the study.

Infant_Age: Each infant was assigned a group based on their age at the time of the audio
recording (6 to 9 months or 12 to 15 months).

Participant: An anonymized data code assigned to each participant when the audio
recordings were processed to protect their anonymity during data analysis (e.g., 202).

AWC_5Min: The number of adult words spoken to the infant during each 5-minute
period from the 4-hour audio recording. These values were then matched with the amount of
maternal smartphone usage from each mother during the same 5-minute period (i.e.,
Smartphone_5Min).

AWC_Total: The number of adult words spoken to the infant during the entire 4-hour
audio recording. Therefore, this variable also represents the summation of all AWC_5Min
values for each mother who participated in the study.

The first analysis examined the categorical effects of age on total maternal smartphone
usage using a Welch t.test from the stats package (R Core Team, 2021). Infant age was the
independent variable while maternal smartphone usage was the dependent variable in this
analysis. The model’s total explanatory power was assessed using the t-value, p-value, and
Cohen’s d. The t-value determined how far the data deviated from zero and the p-value
determined the probability of obtaining said t-value if the null hypothesis was correct. Cohen’s d
was an effect size measure between the two means being tested (i.e., 6 to 9 month age group
versus 12 to 15 month age group) and represented the number of standard deviations between

them.
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The second analysis determined how maternal smartphone usage impacted AWC during
a 4-hour recording. This was accomplished using the following linear regression model with the
Im() function from the stats package (R Core Team, 2021):

AWC_Total ~ Smartphone_Total * Infant_Age

In the second model, the total number of adult words spoken to the infant during the 4-
hour recording was the dependent variable. Infant age group and total maternal smartphone
usage were predictors. This model also tested the interaction between total maternal smartphone
use and infant age group. All continuous variables were centered around their means before
being added to this model. The second model’s total explanatory power was assessed using the
R? value, which is the variability explained by the regression model divided by the total
variability in the data. A higher R? value confirms that the proposed model fit the data well,
while a lower R? value indicates that the model did not accurately fit the data. In other words, a
higher R? value would indicate that the model was a good fit and support the hypothesis being
tested.

The third analysis examined 5-minute periods during the 4-hour audio recording from
each mother to see if they were affected by smartphone usage. High vs. low 5-minute intervals of
maternal smartphone usage were compared to determine how they impacted AWC using the
following linear mixed-effects model with the Imer() function from the Ime4 package (Bates,
Maechler, Bolker, & Walker, 2015):

AWC_5min ~ Smartphone_5Min * Infant_Age + (1|Participant)

AWC was the dependent variable used in the third model. Infant age group was a fixed
effect while individual participants and maternal smartphone usage during 5-minute periods were
considered random effects. The third model also tested the interaction between 5-minute

maternal smartphone usage and infant age group. This linear model’s total explanatory power
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was assessed using marginal and conditional R?; marginal R? evaluated how much variation in
the dependent variable the fixed factor accounted for (i.e., infant age group), while conditional
R? evaluated how much variation in the dependent variable all predictors accounted for. A higher
marginal and/or conditional R? value confirms that the proposed model best fit the data, while a
lower R? value indicates that the model did not accurately fit the data. Therefore, higher R?
values indicate that the linear model was a good fit and supports the hypothesis being tested.

The final model used the main effect of social media and the interaction between social
media and infant age group on AWC during the 4-hour recordings. This was analyzed using the
following linear regression model tested with the Im() function from the stats package (R Core
Team, 2021):

AWC_Total ~ Social_Media * Infant_Age

Total AWC during the 4-hour recording was the dependent variable used in this analysis.
Infant age group and maternal social media usage were predictors. The final model also tested
the interaction between maternal social media use and infant age group. All continuous variables
were centered around their means before being added to this model. The final model’s total
explanatory power was also assessed using the R? value, which is the variability explained by the
regression model divided by the total variability in the data. A higher R? value confirms that the
proposed model fit the data well, while a lower R? value indicates that the model did not
accurately fit the data. The goal is to obtain a high R? value because this would indicate that the
model was a good fit and support the hypothesis being tested. Although the second and final
model both use total AWC from the 4-hour recording as the dependent variable, a Bonferroni
correction was not applied because it would further reduce the power of these analyses which
were already impacted by a limited sample size (N = 28).

Results
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Mothers in the 6 to 9 month group used their smartphones on average 56 minutes (N =
13, M = 3,360 seconds or 56 minutes, SD = 2,425 seconds or 40 minutes and 25 seconds) and
mothers in the 12 to 15 month group used their smartphones under 34 minutes during the 4-hour
recording (N = 15, M = 2,022 seconds or 33 minutes and 42 seconds, SD = 2,128 seconds or 35
minutes and 28 seconds). In other words, mothers in the 6 to 9 month group used their
smartphones on average 20% of the time during the study while mothers in the 12 to 15 month
group used their smartphones less than 15% of the time during the study. Additionally, mothers
in the 6 to 9 month group had an average AWC of 6,494 (SD = 3,345) and mothers in the 12 to
15 month group had an average AWC of 8,010 (SD = 2,346). It is worth noting that there was a
significant amount of variability concerning maternal smartphone usage when examined

according to infant age group (N = 28).

Further information about the total amount of data processed is presented in Table 1

below.

Table 1

Language, Smartphone Usage, & AWC by Infant Age Group

12 to 15 Months 6 to 9 Months
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English N=9 N=9
French N=0 N=0
Both Languages N=6 N=4
Total N =15 N =13
Mean Smartphone Usage 00:33:42 00:48:32
(Hours:Minutes:Seconds)
Average AWC 6,494 8,010

A Welch t-test examined if maternal smartphone usage changed according to infant age

group. There was not a significant difference in maternal smartphone usage depending on the

infant’s age group (difference = -1,338 seconds or 22 minutes and 18 seconds, 95% CI [-3,129.7,

454], 1(24.2) = -1.5, p = .136; Cohen’s d = -0.63, 95% CI [-1.4, 0.2]). Mothers with 6 to 9 month-

old infants (M = 3,360 seconds, SD = 2,425 seconds) used their smartphones slightly more often

than mothers with 12 to 15 month-old infants (M = 2,022 seconds, SD = 2,128 seconds; Figure

1), however this effect was statistically insignificant due to a substantial amount of variability for

maternal smartphone use scores within each age group (6 to 9 month group N =13, 12 to 15

month group N = 15, Total N = 28).

Figure 1
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4-Hour Maternal Smartphone Use by Age Group
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A linear regression model was used to determine if maternal smartphone usage impacted
the AWC over the 4-hour audio recording and how this interacted with infant age. The model
explains a non-significant and weak proportion of variance (R? = .10, F(3, 24) = 0.90, p = .456,
adj. R? = -.01). The model's intercept, indicating no maternal smartphone usage and infant age
group at 12 to 15 Months corresponded to 862.4 (95% ClI [-762, 2486.8], t(24) = 1.1, p = .284).
The effect of total maternal smartphone usage during the 4-hour audio recording is statistically
non-significant and positive (8 = 0.26, 95% CI [-0.5, 1], t(24) = 0.7, p = .493; Std. = 0.2, 95%
CI[-0.4, 0.8]), meaning that maternal smartphone usage did not affect AWC at the 4-hour level.
The effect of assigned age group is statistically non-significant and negative (f = -1531.17, 95%

CI[-3917.1, 854.8], t(24) = -1.3, p = .198; Std. # = -0.53, 95% CI [-1.4, 0.3]), suggesting that the
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reference age group (i.e., 12 to 15 months) typically had higher AWC scores during the 4-hour
audio recording than the comparison group (i.e., 6 to 9 months), but this difference did not
approach the level of significance. The interaction effect between infant age group and maternal
smartphone usage during the 4-hour audio recording is statistically non-significant and negative
(8 =-0.46, 95% CI [-1.5, 0.6], t(24) = -0.9, p = .376; Std. 8 = -0.37, 95% CI [-1.2, 0.5]; Figure
2), which implies that both age groups had similar patterns concerning the effects of maternal

smartphone usage on AWC when examined at the 4-hour level.

Figure 2

Influence of Total Smartphone Use on Total AWC
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A linear mixed model was used to predict how much language infants heard during 5-
minute intervals using maternal smartphone usage during the same 5-minute interval and
assigned infant age group. Each participant’s anonymized data code was included as a random
effect. Five participants were excluded from this analysis for missing data: the two mothers due
to technical difficulties with the application RealizD and three additional mothers because they
did not use their smartphones during the 4-hour recording period (N = 5; 6 to 9 Months = 3; 12 to
15 months = 2). Four of these mothers were iPhone-users and one was an Android-user. The
three mothers with no smartphone usage confirmed that this was typical when their infant was
present, which is why their data was maintained in all other analyses. Therefore, N = 25
participants were examined in the third analysis. The model's total explanatory power was
moderate (conditional R? = .22); however, the fixed factor alone did not account for a large
proportion of variance (marginal R? = .03). In other words, infant age group did not contribute
very much to the model’s total explanatory power. The model's intercept for no maternal
smartphone usage during a 5-minute period and infant age group at 12 to 15 Months
corresponded to 209.6 (95% CI [158, 261.2], t(701) = 8.0, p < .001, N = 25). The main effect of
maternal smartphone usage during a 5-minute period was statistically significant and negative,
meaning that more smartphone usage was associated with less AWC at the 5-minute level (5 = -
0.33, 95% CI [-0.5, -0.2], t(701) = -3.8, p < .001; Std. p = -2.18e-03, 95% CI [-3.32e-03, -1.04e-
03]). The main effect of the 6 to 9 month age group was also statistically significant and
negative, which suggests that the number of words heard during a 5-minute interval reduced
when mothers from the 12 to 15 month group were compared to mothers from the 6 to 9 month
group (8 = -78, 95% CI [-146.9, -9.1], t(701) = -2.2, p = .026; Std. £ = -0.52, 95% CI [-1, -0.1]).
The interaction of infant age group at 6 to 9 months and maternal smartphone usage during a 5

minute period was statistically significant, which meant that the patterns of 5-minute smartphone
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usage relating to 5-minute AWC changed depending on the age group an infant was assigned to
(8 =0.44, 95% CI [0.2, 0.7], t(701) = 4.2, p < .001; Std. 8 = 2.93e-03, 95% CI [1.55¢-03, 4.31e-
03]; Figure 3). An increase in maternal smartphone usage in the 12 to 15 month age group was
related to a decrease in the number of adult words heard by the infant. However, an increase in
maternal smartphone usage for the 6 to 9 month group was associated with no decrease in the
number of adult words heard by the infant. It is important to note that this analysis contained 5-
minute periods where there was no maternal smartphone usage (i.e., Smartphone_5Min = 0)
however maternal speech was still present (e.g., AWC = 15). Therefore, the current model had a
zero-inflated sample. For this reason, a follow-up analysis was done to observe whether
removing all 5-minute intervals where no maternal smartphone usage occurred would affect the
final model outcomes. The results obtained were very similar to those that were presented above,
suggesting that these findings were not driven by time periods when mothers avoided using their

smartphones.

Figure 3

Influence of 5-Minute Maternal Smartphone Use on 5-Minute AWC
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A linear regression model was used to determine if maternal social media usage impacted
the AWC during the 4-hour audio recording and how this interacted with infant age. On post hoc
examination of the data, it was noticed that one participant’s AWC score was 4.33 standard
deviations above the mean for that age group. This mother’s data was at the top range of AWC in
the second analysis; this was also one of three participants’ whose data significantly widened the
range of AWC scores for the 6 to 9 month group. A second linear regression model was therefore
run as a robustness-check to determine if maternal social media usage impacted AWC with the
outlier’s data removed. Therefore, two mothers were excluded from the post-hoc analysis, one
due to technical difficulties and one due to being an outlier; both mothers were iPhone users and

belonged to the 6 to 9 month age group (N = 28).
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The final model with the outlier’s data included explained a non-significant and moderate
proportion of variance (R? = .25, F(3, 25) = 2.8, p = .060, adj. R? = .16). The model's intercept,
indicating no maternal social media usage during the 4-hour recording and infant age group at 12
to 15 Months corresponded to 640.7 (95% CI [-793.1, 2074.5], t(25) = 0.9, p = .366). The effect
of total maternal social media usage was statistically non-significant and positive (# = 0.33, 95%
CI [-5.03e-03, 0.7], t(25) = 2.0, p = .053; Std. = 0.41, 95% CI [-6.38e-03, 0.8]), suggesting that
maternal social media use did not reduce the number of adult words heard by infants in the study.
The effect of assigned age group was statistically non-significant and negative (f = -1334.58,
95% CI [-3415.6, 746.5], t(25) = -1.3, p = .199; Std. 8 = -0.46, 95% ClI [-1.2, 0.3]) which
suggests that mothers in the 6 to 9 month group used slightly less social media compared to
mothers in the 12 to 15 month group, but it is important to note that this difference did not
approach the level of significance (Figure 4). The interaction effect between infant age group and
maternal social media use was statistically non-significant and negative (5 = -0.01, 95% CI [-0.7,
0.6], t(25) = -0.04, p = .969; Std. g =-0.02, 95% CI [-0.8, 0.8]), implying that both age groups
had similar relationships concerning the effects of maternal social media use on the number of
words an infant heard during the 4-hour recording.

Figure 4

Influence of Social Media Use on Total AWC
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The results for the post-hoc analysis with the outlier’s data excluded were roughly
equivalent to the first analysis except that the effect of infant age became significant (8 = -
2131.09, 95% CI [-3993.1, -269.1], t(24) = -2.36, p = .027; Std. 8 = -0.80, 95% CI [-1.5, -0.1];
Figure 5). These findings are consistent with the results shown in the third analysis where infant
age group was also found to be a significant predictor. Because this decision was made after
viewing the results from the first model, this analysis should be interpreted cautiously.

Figure 5

Influence of Social Media Use on Total AWC — Outlier Excluded
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Discussion

The main goal of this study was to determine how maternal smartphone usage would
impact the amount of speech infants heard. Mothers of younger infants (i.e., 6 to 9 months) were
anticipated to spend more time on their smartphones than mothers of older infants (i.e., 12 to 15
months) since older infants have increased mobility and conversational skills at this stage
(among other factors). The first analysis concerning if there was a difference in maternal
smartphone usage based on infant age group was not confirmed by the data. In other words,
mothers who cared for 6 to 9 month-old infants did not use their smartphones more than mothers
caring for 12 to 15 month-old infants. A possible explanation is that mothers are using their
smartphones more often during the COVID-19 pandemic, making it difficult to see a meaningful
difference in overall usage. Another important factor concerns the number of participants relative

to the standard deviations for each age group: both mothers in the 6 to 9 month age group and
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mothers in the 12 to 15 month age group generated large standard deviations. This may have
contributed to the difficulty in determining if there was a significant difference among group
means because the variation within each of the age groups is greater than the variation across
them (given the small sample size; N = 28). Despite this, the means were in the predicted
direction so high within-group variability compared to between-group variability may have
played a role given the variation of the data. It is possible this effect may have become apparent
if there was an increase in the number of participants used in the study.

It was predicted that smartphone usage during the entire four-hour recording would
reduce the amount of speech mothers spoke to their infants in both age groups. The second
hypothesis was not confirmed by the data. Infants with mothers who used their smartphones
more during the 4-hour recording did not hear fewer words (AWC) compared to infants with
mothers who used their smartphones less. The 12 to 15 month age group typically had higher
AWC scores during the 4-hour audio recording compared to the 6 to 9 month age group, but this
difference did not approach the level of significance. This means that mothers who were caring
for 12 to 15 month-old infants generally spoke more words during the 4-hour recording
compared to mothers who were caring for 6 to 9 month-old infants. (Figure 2). This reasoning
makes sense from a developmental point of view since infants in the 12 to 15 month age group
are beginning to learn to say their first words (Ramirez-Esparza et al., 2014), while infants in the
6 to 9 month age group are typically still at the babbling stage (Goldstein & Schwade, 2008). It is
also consistent with previous research which has found that infant age is a positive predictor of
maternal speech across various cultures (Bornstein et al., 1992) and that maternal speech
becomes more complex as infants get older (Genovese et al., 2020). The results obtained from

the second model further supports these findings.
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Each four-hour recording was further divided into five-minute periods to examine how
maternal smartphone use impacted language output at a more precise level. Five-minute periods
with increased maternal smartphone usage were expected to negatively impact the amount of
speech infants heard in both age groups. This was due to previous research which has
demonstrated that smartphone usage interferes with responsiveness (Abels et al., 2018). To
answer the third hypothesis, all 4-hour recordings were separated into 5-minute intervals to
gauge the affect of maternal smartphone usage on AWC in greater detail. Results differed
depending on the age group a mother was assigned to. For mothers in the 12 to 15 month age
group, increased smartphone usage was generally related to a decrease in AWC. In comparison,
increased maternal smartphone usage from mothers in the 6 to 9 month group had no increase of
AWC during the same 5-minute period. Despite the reduced participant numbers in the third
analysis (N = 25), increased maternal usage during 5-minute intervals was related to less speech
directed to infants during the study. This finding indicates that smartphone distractions during a
5-minute interval may contribute to a loss of linguistic input for mothers with infants 12 to 15
months-old, however it does not seem to be as influential for mothers with infants 6 to 9 months-

old.

Recall that the interaction between infant age group and maternal smartphone usage was
observed to be an important predictor of AWC at the 5-minute level but not at the 4-hour level. It
is possible that the interaction between smartphone usage and infant age is only seen with
increased data specificity. The effect of this interaction may have been minimized when analyzed
at the 4-hour level because each mother only contributed a single data point to the second
analysis but multiple data points to the third analysis. It is also possible that conversations are
simply easier with older infants (i.e., 12 to 15 months old) compared to younger infants (i.e., 6 to

9 months old). Since only the 12 to 15 month infants would be capable of producing words,
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infants in the 6 to 9 month age group may have been challenging conversational partners. This
may have enabled mothers in the 6 to 9 month group to use their smartphones more frequently

because they were less focused on the verbal exchanges between themselves and their infant.

The results of the final analysis indicate that maternal social media usage did not impact
the language heard by infants in either age group when examined at the 4-hour level. The
hypothesis that maternal social media usage would impact the number of words heard by the
infants during the study was not confirmed by the data. This hypothesis was made based on
previous research demonstrating mothers use social media as a source of parenting information
(Duggan et al., 2015) and frequency of social media use is associated with maternal wellbeing
(McDaniel et. al., 2012).

Study Strengths

The data collection methods used in this study were all designed to be minimally
intrusive for both the mother and her infant. The LENA device minimizes parental reactivity so it
is considered one of the best ways to capture accurate audio recordings (Greenwood et al., 2018).
This helped increase ecological validity and was used in hopes that mothers would act naturally
during the 4-hour recording period. Finally, all audio recordings were captured in the home
environment which provided the most naturalistic setting possible for a mother interacting with
her infant.

Limitations and Future Directions

The participants for this study were mothers who were recruited from within the city of
Winnipeg, Manitoba. Further studies concerning the effects of smartphone use on maternal
speech should be conducted elsewhere with both mothers and fathers as the primary caregiver to

increase the generalizability of research findings. Recruitment posts were made using the Baby
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Language Lab’s social media platforms. The sample may be slightly skewed since mothers
needed an existing social media account to view these posts. In other words, mothers recruited
for the current study likely had social media access to begin with. It is possible there are mothers
who use social media less and were therefore not aware of this study, especially because the
recruitment process relied heavily on social media in the COVID-19 environment. In the future,
researchers should consider the implications of this recruitment process when reaching out to
participants. Furthermore, this study did not consider that infants themselves (instead of the
mothers) may have been using the smartphones during the 4-hour recording period.

Another restriction was Apple’s policy concerning third-party application tracking. The
application used for iPhones (i.e., RealizD) was not able to track which applications were being
used by the mothers during the study. Therefore, the only way to track social media usage was to
access the Screen Time section under iPhone Settings (Appendix F). Apple does not list which
applications are used to create the Social Media usage category. For this reason, the social media
usage for iPhone users was not calculated the same way it was for Android users and an analysis
could not be run using 5-minute increments. The iPhone social media times were recorded in
excel via .csv then compared to a summation of social media applications from Android-users
across the 4-hour level in RStudio.

Additionally, two mothers experienced technical difficulties with the application that was
used to track smartphone usage (N = 2). It is important to note that these problems were only
experienced by mothers who used the RealizD application for iPhone users. In later studies, it is
recommended to use an application that tracks both maternal smartphone use and the number of
adult words heard by infants simultaneously to avoid having to combine data from two different

sources (i.e., LENA data and smartphone application data). Such an application would be
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immensely helpful in future research concerning maternal smartphone usage and linguistic
output, however this type of application software has yet to be developed.

The final limitation for the present study concerns sample size (N = 28). A higher number
of participants would have contributed to increased statistical power for each model and created
a sample that was more representative of the population. Thirty participants were chosen due to
time constraints for completing a Master’s thesis and because there was no reasonable measure
of effect size in the available literature. When performing regression analyses, a rule-of-thumb is
to have 10-20 participants per predictor; therefore, I would recommend a sample of 60 mother-
infant pairs if this study were to be replicated. A larger sample size is an important consideration
for anyone conducting future studies concerning different types of maternal smartphone usage
and speech directed to infants.

Conclusion

The effects of general and social media smartphone use on maternal speech to infants
requires further study. While smartphones are useful devices, the benefits require critical
examination regarding their impact on maternal speech in the home environment. Maternal
smartphone usage has a bearing on AWC at the 5-minute level, but this pattern was not evident
at the 4-hour level. This study determined that an increase of smartphone usage by mothers had a
negative influence on the number of words heard by 12 to 15 month-old infants when examined
at the 5-minute scale, but this finding should be examined with a larger sample. Age was also
seen to be an important determinant in how often a mother speaks to her infant. In closing,
smartphones are a resource used by many mothers, but the proportion of usage should be further

researched concerning their impact on linguistic output in the home environment.



IMPACT OF SMARTPHONES 38

References
APKPure.com, (2020). First Words for Baby [Mobile application software].

https://play.google.com/store/apps/details?id=com.androbaby.firstwordsforbaby&hl=en

US&al=US

Abels, M., Vanden Abeele, M., Van Telgen, T., & Van Meijl, H. (2018). Nod, nod, ignore: An
exploratory observational study on the relation between parental mobile media use and
parental responsiveness towards young children. In The talking species: Perspectives on
the evolutionary, neuronal, and cultural foundations of language, 195-228. Lugano,
Switzerland.

Albert, R. R., Schwade, J. A., & Goldstein, M. H. (2018). The social functions of babbling:
Acoustic and contextual characteristics that facilitate maternal
responsiveness. Developmental Science, 21(5), e12641.

https://onlinelibrary.wiley.com/doi/10.1111/desc.12641

Amstutz, L. J. (2017). Smartphones. North Star Editions, Inc.

Anderson, D. R., & Hanson, K. G. (2017). Screen media and parent-child interactions. In R. Barr
& D. N. Linebarger (Eds.), Media exposure during infancy and early childhood: The
effects of content and context on learning and development (pp. 173-194).

https://doi.org/10.1007/978-3-319-45102-2 11

Ante-Contreras, D., (2016). Distracted parenting: how social media affects parent-child
attachment (Master’s thesis, California State University). Retrieved from CSUSB
ScholarWorks.

https://scholarworks.lib.csusb.edu/etd/?utm source=scholarworks.lib.csusb.edu%2F

etd%2F292&utm medium=PDF&utm campaign=PDFCoverPages



https://play.google.com/store/apps/details?id=com.androbaby.firstwordsforbaby&hl=en_US&gl=US
https://play.google.com/store/apps/details?id=com.androbaby.firstwordsforbaby&hl=en_US&gl=US
https://onlinelibrary.wiley.com/doi/10.1111/desc.12641
https://psycnet.apa.org/doi/10.1007/978-3-319-45102-2_11
https://scholarworks.lib.csusb.edu/etd/?utm_source=scholarworks.lib.csusb.edu%2Fetd%2F292&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.lib.csusb.edu/etd/?utm_source=scholarworks.lib.csusb.edu%2Fetd%2F292&utm_medium=PDF&utm_campaign=PDFCoverPages

IMPACT OF SMARTPHONES 39
Bates, D., Maechler, M., Bolker, B., & Walker, S. (2015). Fitting Linear Mixed-Effects Models
Using Ime4. Journal of Statistical Software, 67(1), 1-48.

https://www.jstatsoft.org/article/view/v067i01

Beamish, N. J. (2019). Parents’ use of mobile computing devices, caregiving, and the social and
emotional development of children: A systematic review and exploratory study of expert
opinion (Doctoral dissertation, Monash University).

Beard, M. (2014). “Bfed” Texting Program and “Breastfeeding: A Smart Choice” Class: Using
Cell Phones to Reach Gen Y Mothers. Clinical Lactation, 5(4), 123-127.

Bergelson, E., Casillas, M., Soderstrom, M., Seidl, A., Warlaumont, A. S., & Amatuni, A.
(2019). What do North American babies hear? A large-scale cross-corpus
analysis. Developmental Science, 22(1), e12724.

Bergelson, E., & Swingley, D. (2012). At 6-9 months, human infants know the meanings of
many common nouns. Proceedings of the National Academy of Sciences, 109(9), 3253-
3258.

Bornstein, M. H., Tal, J., Rahn, C., Galperin, C. Z., Pecheux, M. G., Lamour, M., ... & Tamis-
LeMonda, C. S. (1992). Functional analysis of the contents of maternal speech to infants
of 5 and 13 months in four cultures: Argentina, France, Japan, and the United
States. Developmental Psychology, 28(4), 593.

Braune-Krickau, K., Schneebeli, L., Pehlke-Milde, J., Gemperle, M., Koch, R., & von Wyl, A.
(2021). Smartphones in the nursery: Parental smartphone use and parental sensitivity and
responsiveness within parent—child interaction in early childhood (0-5 years): A scoping
review. Infant Mental Health Journal, 42(2), 161-175.

Busnel, M. C., & Granier-Deferre, C. (1983). And what of fetal audition? In The behavior of

human infants (pp. 93-126). Springer, Boston, MA.


https://www.jstatsoft.org/article/view/v067i01

IMPACT OF SMARTPHONES 40

Casillas, M., & Cristia, A. (2019). A step-by-step guide to collecting and analyzing long-format
speech environment (LFSE) recordings. Collabra, 5(1).

Chau, C. L. (2014). Positive technological development for young children in the context of
children's mobile apps (Doctoral dissertation, Tufts University).

Clearfield, M. W., Osborne, C. N., & Mullen, M. (2008). Learning by looking: Infants’ social
looking behavior across the transition from crawling to walking. Journal of
Experimental Child Psychology, 100(4), 297-307.

Courage, M. L., Murphy, A. N., Goulding, S., & Setliff, A. E. (2010). When the television is on:

The impact of infant-directed video on 6-and 18-month-olds’ attention during toy play
and on parent—infant interaction. Infant Behavior and Development, 33(2), 176-188.
Cristia, A. (2013). Input to language: The phonetics and perception of infant-directed
speech. Language and Linguistics Compass, 7(3), 157-170.
DeCasper, A. J., & Spence, M. J. (1986). Prenatal maternal speech influences newborns'
perception of speech sounds. Infant behavior and Development, 9(2), 133-150.
Diessel, H. (2007). Frequency effects in language acquisition, language use, and diachronic
change. New Ideas in Psychology, 25(2), 108-127.
Dodici, B. J., Draper, D. C., & Peterson, C. A. (2003). Early parent—child interactions and early
literacy development. Topics in Early Childhood Special Education, 23(3), 124-136.
Duggan, M., Lenhart, A., Lampe, C., & Ellison, N. B. (2015). Parents and social media. Pew
Research Center, 1-37.
Dwyer, R. J., Kushlev, K., & Dunn, E. W. (2018). Smartphone use undermines enjoyment of

face-to-face social interactions. Journal of Experimental Social Psychology, 78, 233-239.



IMPACT OF SMARTPHONES 41

Elias, N., Lemish, D., Dalyot, S., & Floegel, D. (2020). “Where are you?”” An observational
exploration of parental technoference in public places in the US and Israel. Journal of
Children and Media, 1-13.

Elmlinger, S. L., Schwade, J. A., & Goldstein, M. H. (2019). The ecology of prelinguistic vocal
learning: Parents simplify the structure of their speech in response to babbling. Journal of
Child Language, 46(5), 998-1011.

Fernald, A. (1985). Four-month-old infants prefer to listen to motherese. Infant Behavior and
Development, 8(2), 181-195.

Field, A. (2013). Discovering Statistics with IBM SPSS Statistics. Newbury Park, CA: Sage.

Firke, S. (2021). janitor: Simple Tools for Examining and Cleaning Dirty Data. R package

version 2.1.0. https://CRAN.R-project.org/package=janitor

Forgays, D. K., Hyman, I., & Schreiber, J. (2014). Texting everywhere for everything: Gender
and age differences in cell phone etiquette and use. Computers in Human Behavior, 31,
314-321.

Fox, J., and Weisberg, S. (2019). An {R} Companion to Applied Regression. Thousand Oaks CA:

Sage. https://socialsciences.mcmaster.ca/jfox/Books/Companion/

Ganek, H., & Eriks-Brophy, A. (2018). Language ENvironment analysis (LENA) system
investigation of day long recordings in children: A literature review. Journal of
Communication Disorders, 72, 77-85.

Genovese, G., Spinelli, M., Lauro, L. J. R., Aureli, T., Castelletti, G., & Fasolo, M. (2020).
Infant-directed speech as a simplified but not simple register: a longitudinal study of
lexical and syntactic features. Journal of Child Language, 47(1), 22-44.

Gibson, L., & Hanson, V. L. (2013). Digital motherhood: How does technology help new

mothers? In Proceedings of the SIGCHI Conference on Human Factors in Computing


https://cran.r-project.org/package=janitor
https://socialsciences.mcmaster.ca/jfox/Books/Companion/

IMPACT OF SMARTPHONES 42

Systems (pp. 313-322).

https://motherhoodandhci.files.wordpress.com/2013/02/gibson.pdf

Goldstein, M. H., & Schwade, J. A. (2008). Social feedback to infants' babbling facilitates rapid
phonological learning. Psychological Science, 19(5), 515-523.

Graham, M. L., Uesugi, K. H., Niederdeppe, J., Gay, G. K., & Olson, C. M. (2014). The theory,
development, and implementation of an e-intervention to prevent excessive gestational
weight gain: e-Moms Roc. Telemedicine and e-Health, 20(12), 1135-1142.

Greenwood, C. R., Thiemann-Bourque, K., Walker, D., Buzhardt, J., & Gilkerson, J. (2011).
Assessing children’s home language environments using automatic speech recognition
technology. Communication Disorders Quarterly, 32(2), 83-92.

Greenwood, C. R., Schnitz, A. G., Irvin, D., Tsai, S. F., & Carta, J. J. (2018). Automated
language environment analysis: A research synthesis. American Journal of Speech-
Language Pathology, 27(2), 853-867.

Hart, B., & Risley, T. R. (1995). Meaningful differences in the everyday experience of young
American children. Paul H Brookes Publishing.

Hiniker, A., Schoenebeck, S. Y., & Kientz, J. A. (2016, February). Not at the dinner table:
Parents' and children's perspectives on family technology rules. In Proceedings of the
19th ACM conference on computer-supported cooperative work & social computing (pp.
1376-1389).

Hiniker, A., Sobel, K., Suh, H., Sung, Y. C., Lee, C. P., & Kientz, J. A. (2015, April). Texting
while parenting: How adults use mobile phones while caring for children at the
playground. In Proceedings of the 33rd annual ACM conference on human factors in

computing systems, 727-736.


https://motherhoodandhci.files.wordpress.com/2013/02/gibson.pdf

IMPACT OF SMARTPHONES 43
Huttenlocher, J., Haight, W., Bryk, A., Seltzer, M., & Lyons, T. (1991). Early vocabulary
growth: Relation to language input and gender. Developmental Psychology, 27(2), 236.
Huttenlocher, J., Waterfall, H., Vasilyeva, M., Vevea, J., & Hedges, L. V. (2010). Sources of
variability in children’s language growth. Cognitive Psychology, 61(4), 343-365.
Kassambara, A. (2021). rstatix: Pipe-Friendly Framework for Basic Statistical Tests. R

package version 0.7.0. https://CRAN.R-project.org/package=rstatix

Khourochvili, M. (2017). Technology and caregiver-child interaction: The effects of parental
mobile device use on infants (Master’s thesis, York University).

Kildare, C. A., & Middlemiss, W. (2017). Impact of parents mobile device use on parent-child
interaction: A literature review. Computers in Human Behavior, 75, 579-593.

Kirkorian, H. L. (2018). When and how do interactive digital media help children connect what
they see on and off the screen? Child Development Perspectives, 12(3), 210-214.

Kirkorian, H.L., Pempek, T.A., Murphy, L.A., Schmidt, M.E. and Anderson, D.R. (2009). The
Impact of Background Television on Parent—Child Interaction. Child Development, 80(5),

1350-1359. https://doi.org/10.1111/j.1467-8624.2009.01337.X

Krcmer, M., Grela, B., & Lin, K. (2007). Can toddlers learn vocabulary from television? An
experimental approach. Media Psychology, 10(1), 41-63.

Kuhl, P. K., Tsao, F. M., & Liu, H. M. (2003). Foreign-language experience in infancy: Effects
of short-term exposure and social interaction on phonetic learning. Proceedings of the
National Academy of Sciences, 100(15), 9096-9101.

Kuhl, P. K. (2010). Brain mechanisms in early language acquisition. Neuron, 67(5), 713-727.

Kushlev, K., & Dunn, E. W. (2019). Smartphones distract parents from cultivating feelings of
connection when spending time with their children. Journal of Social and Personal

Relationships, 36(6), 1619-1639.


https://cran.r-project.org/package=rstatix
https://doi.org/10.1111/j.1467-8624.2009.01337.x

IMPACT OF SMARTPHONES 44

Kuznetsova, A., Brockhoff, P.B., & Christensen, R.H.B. (2017). ImerTest Package: Tests in
Linear Mixed Effects Models. Journal of Statistical Software, 82(13), 1-26.

https://www.jstatsoft.org/article/view/v082i13

Lee, J. M., & Education, E. C. (2013). A study on smart phone use condition of infants and
toddlers. International Journal of Smart Home, 7(6), 123-132.

Lemish D., Elias N., & Floegel D. (2020). “Look at me!” Parental use of mobile phones at the
playground. Mobile Media & Communication. 8(2), 170-187.

10.1177/2050157919846916

Makowski, D., Ben-Shachar, M.S., Patil, I. & Lidecke, D. (2020). Automated Results Reporting
as a Practical Tool to Improve Reproducibility and Methodological Best Practices

Adoption. CRAN. https://github.com/easystats/report

Mangan, E., Leavy, J. E., & Jancey, J. (2018). Mobile device use when caring for children 0-5
years: A naturalistic playground study. Health Promotion Journal of Australia, 29(3),
337-343.

Mastropieri, D., & Turkewitz, G. (1999). Prenatal experience and neonatal responsiveness to
vocal expressions of emotion. Developmental Psychobiology: The Journal of the
International Society for Developmental Psychobiology, 35(3), 204-214.

McDaniel, B. T. (2015). Family communication in the age of digital and social media.

McDaniel, B. T. (2019). Parent distraction with phones, reasons for use, and impacts on
parenting and child outcomes: A review of the emerging research. Human Behavior and
Emerging Technologies, 1(2), 72-80.

McDaniel, B. T., & Coyne, S. M. (2016). Technology interference in the parenting of young
children: Implications for mothers’ perceptions of coparenting. The Social Science

Journal, 53(4), 435-443.


https://www.jstatsoft.org/article/view/v082i13
https://doi.org/10.1177/2050157919846916
https://github.com/easystats/report

IMPACT OF SMARTPHONES 45

McDaniel, B. T., Coyne, S. M., & Holmes, E. K. (2012). New mothers and media use:
Associations between blogging, social networking, and maternal well-being. Maternal
and Child Health Journal, 16(7), 1509-1517.

McDaniel, B. T., Galovan, A. M., Cravens, J. D., & Drouin, M. (2018). “Technoference” and
implications for mothers' and fathers' couple and coparenting relationship
quality. Computers in Human Behavior, 80, 303-313.

McDaniel, B. T., & Radesky, J. S. (2018). Technoference: Parent distraction by technology and
associations with child behavior problems. Child Development, 89(1), 100-109.

Myruski, S., Gulyayeva, O., Birk, S., Pérez-Edgar, K., Buss, K. A., & Dennis-Tiwary, T. A.
(2018). Digital disruption? Maternal mobile device use is related to infant social-
emotional functioning. Developmental Science, 21(4), e12610.

Newsham, G., Drouin, M., & McDaniel, B. T. (2020). Problematic phone use, depression, and
technology interference among mothers. Psychology of Popular Media, 9(2), 117.

Paavola, L., Kunnari, S., Moilanen, 1., & Lehtihalmes, M. (2005). The functions of maternal
verbal responses to prelinguistic infants as predictors of early communicative and
linguistic development. First Language, 25(2), 173-195.

Pempek, T. A., Kirkorian, H. L., & Anderson, D. R. (2014). The effects of background television
on the quantity and quality of child-directed speech by parents. Journal of Children and
Media, 8(3), 211-222.

Pew Research Center. (2021). Mobile fact sheet. Retrieved from

https://www.pewresearch.org/internet/fact-sheet/mobile/

Pretzer, G. M., Lopez, L. D., Walle, E. A., & Warlaumont, A. S. (2019). Infant-adult vocal
interaction dynamics depend on infant vocal type, child-directedness of adult speech, and

timeframe. Infant Behavior and Development, 57, 101325.


https://www.pewresearch.org/internet/fact-sheet/mobile/

IMPACT OF SMARTPHONES 46

Przybylski, A. K., & Weinstein, N. (2013). Can you connect with me now? How the presence of
mobile communication technology influences face-to-face conversation quality. Journal
of Social and Personal Relationships, 30(3), 237-246.

QualityTimeApp.com, (2021). QualityTime — Phone Addiction Manager [Mobile application
software].

https://play.google.com/store/apps/details?id=com.zerodesktop.appdetox.qualitytime&hl

=en CA&qgl=US

R Core Team (2021). R: A language and environment for statistical computing. R Foundation

for Statistical Computing, Vienna, Austria. https://www.r-project.org/

Radesky, J. S., Kistin, C., Eisenberg, S., Gross, J., Block, G., Zuckerman, B., & Silverstein, M.
(2016). Parent perspectives on their mobile technology use: The excitement and
exhaustion of parenting while connected. Journal of Developmental & Behavioral
Pediatrics, 37(9), 694-701.

Radesky, J. S., Kistin, C. J., Zuckerman, B., Nitzberg, K., Gross, J., Kaplan-Sanoff, M., ... &
Silverstein, M. (2014). Patterns of mobile device use by caregivers and children during
meals in fast food restaurants. Pediatrics, 133(4), e843-e849.

Radesky, J., Leung, C., Appugliese, D., Miller, A. L., Lumeng, J. C., & Rosenblum, K. L.
(2018). Maternal mental representations of the child and mobile phone use during parent-
child mealtimes. Journal of Developmental and Behavioral Pediatrics: JDBP, 39(4), 310.

Radesky, J. S., Miller, A. L., Rosenblum, K. L., Appugliese, D., Kaciroti, N., & Lumeng, J. C.
(2015). Maternal mobile device use during a structured parent-child interaction
task. Academic Pediatrics, 15(2), 238-244.

https://www.academicpedsjnl.net/article/S1876-2859(14)00338-6/fulltext



https://play.google.com/store/apps/details?id=com.zerodesktop.appdetox.qualitytime&hl=en_CA&gl=US
https://play.google.com/store/apps/details?id=com.zerodesktop.appdetox.qualitytime&hl=en_CA&gl=US
https://www.r-project.org/
https://www.academicpedsjnl.net/article/S1876-2859(14)00338-6/fulltext

IMPACT OF SMARTPHONES 47

Ramirez-Esparza, N., Garcia-Sierra, A., & Kuhl, P. K. (2014). Look who's talking: Speech style
and social context in language input to infants are linked to concurrent and future speech
development. Developmental Science, 17(6), 880-891.

RealizD.com, (2017). RealizD — Track how much you use your phone [Mobile application
software].

https://play.google.com/store/apps/details?id=com.realizd.android&hl=en CA&qgl=US

Reed, J., Hirsh-Pasek, K., & Golinkoff, R. M. (2017). Learning on hold: Cell phones sidetrack
parent-child interactions. Developmental Psychology, 53(8), 1428.

Rennhoff, A. D., & Routon, P. W. (2016). Can you hear me now? The rise of smartphones and
their welfare effects. Telecommunications Policy, 40(1), 39-51.

Roseberry, S., Hirsh-Pasek, K., & Golinkoff, R. M. (2014). Skype me! Socially contingent
interactions help toddlers learn language. Child Development, 85(3), 956-970.

https://srcd.onlinelibrary.wiley.com/doi/10.1111/cdev.12166

Romeo, R. R., Leonard, J. A., Robinson, S. T., West, M. R., Mackey, A. P., Rowe, M. L., &
Gabrieli, J. D. (2018). Beyond the 30-million-word gap: Children’s conversational
exposure is associated with language-related brain function. Psychological
Science, 29(5), 700-710.

Rowe, M. L. (2012). A longitudinal investigation of the role of quantity and quality of child-
directed speech in vocabulary development. Child Development, 83(5), 1762-1774.

Sampasa-Kanyinga, H, Goldfield, GS, Kingsbury, M, Clayborne, Z, Colman, I. Social media use
and parent—child relationship: A cross-sectional study of adolescents. J Community

Psychol. 2020; 48: 793— 803. https://doi.org/10.1002/jcop.22293

Smith, A. (2011). Americans and text messaging. Washington, DC: Pew Research Center.


https://play.google.com/store/apps/details?id=com.realizd.android&hl=en_CA&gl=US
https://srcd.onlinelibrary.wiley.com/doi/10.1111/cdev.12166
https://doi.org/10.1002/jcop.22293

IMPACT OF SMARTPHONES 48

Soderstrom, M. (2007). Beyond babytalk: Re-evaluating the nature and content of speech input
to preverbal infants. Developmental Review, 27(4), 501-532.

Statista Research Department (2021). Global social networks ranked by number of users 2021.

Retrieved from https://www.statista.com/statistics/272014/global-social-networks-

ranked-by-number-of-users/

Stockdale, L. A., Porter, C. L., Coyne, S. M., Essig, L. W., Booth, M., Keenan-Kroff, S., &
Schvaneveldt, E. (2020). Infants’ response to a mobile phone modified still-face
paradigm: Links to maternal behaviors and beliefs regarding
technoference. Infancy, 25(5), 571-592.

Tamis-LeMonda, C. S., Bornstein, M. H., & Baumwell, L. (2001). Maternal responsiveness and
children's achievement of language milestones. Child Development, 72(3), 748-767.

Tamis-LeMonda, C. S., Bornstein, M. H., Kahana-Kalman, R., Baumwell, L., & Cyphers, L.
(1998). Predicting variation in the timing of language milestones in the second year: An
events history approach. Journal of Child Language, 25(3), 675-700.

Tamis-LeMonda, C. S., Kuchirko, Y., & Song, L. (2014). Why is infant language learning
facilitated by parental responsiveness? Current Directions in Psychological
Science, 23(2), 121-126.

The Canadian Press (2021, January 24). A timeline of COVID-19 in Canada. Toronto Star.

https://www.thestar.com/politics/2021/01/24/a-timeline-of-covid-19-in-canada.html

Tincoff, R., & Jusczyk, P. W. (1999). Some beginnings of word comprehension in 6-month-olds.

Psychological Science, 10(2), 172-175. https://journals.sagepub.com/doi/10.1111/1467-

9280.00127
Turnbull, C. F. (2010). Mom just Facebooked me and dad knows how to text: The influences of

computer-mediated communication on inter-personal communication and differences


https://www.statista.com/statistics/272014/global-social-networks-ranked-by-number-of-users/
https://www.statista.com/statistics/272014/global-social-networks-ranked-by-number-of-users/
https://www.thestar.com/politics/2021/01/24/a-timeline-of-covid-19-in-canada.html
https://journals.sagepub.com/doi/10.1111/1467-9280.00127
https://journals.sagepub.com/doi/10.1111/1467-9280.00127

IMPACT OF SMARTPHONES 49
through generations. The Elon Journal of Undergraduate Research in
Communications, 1(1), 5-16.

Vanden Abeele, M. M., Abels, M., & Hendrickson, A. T. (2020). Are parents less responsive to
young children when they are on their phones? A systematic naturalistic observation
study. Cyberpsychology, Behavior, and Social Networking, 23(6), 363-370.

Ventura, A. K., Levy, J., & Sheeper, S. (2019). Maternal digital media use during infant feeding
and the quality of feeding interactions. Appetite, 143, 104415.

Walle, E.A., & Warlaumont, A. (2015). Infant Locomotion, the Language Environment, and
Language Development: A Home Observation Study. Cognitive Science.

Wang, Y., Williams, R., Dilley, L., & Houston, D. M. (2020). A meta-analysis of the
predictability of LENA™ automated measures for child language
development. Developmental Review: DR, 57, 100921.

https://doi.org/10.1016/j.dr.2020.100921

Warlaumont, A. S., Richards, J. A., Gilkerson, J., & Oller, D. K. (2014). A social feedback loop
for speech development and its reduction in autism. Psychological Science, 25(7), 1314-
1324.

Wickham et al., (2019). Welcome to the tidyverse. Journal of Open Source Software, 4(43),

1686. https://doi.org/10.21105/joss.01686

Wolfers, L. N., Kitzmann, S., Sauer, S., & Sommer, N. (2020). Phone use while parenting: An
observational study to assess the association of maternal sensitivity and smartphone use
in a playground setting. Computers in Human Behavior, 102, 31-38.

Zayia, D. N. (2020). Social Learning in the Digital Age: The Impact of Technoference on
Mother-Child Attachment and Social Skills (Doctoral dissertation, Illinois State

University).


https://doi.org/10.1016/j.dr.2020.100921
https://doi.org/10.21105/joss.01686

IMPACT OF SMARTPHONES 50

Zimmerman, F. J., Gilkerson, J., Richards, J. A., Christakis, D. A., Xu, D., Gray, S., & Yapanel,
U. (2009). Teaching by listening: The importance of adult-child conversations to
language development. Pediatrics, 124(1), 342-349.

Zoom.us, (2020). ZOOM Cloud Meetings [Mobile application software].

https://play.google.com/store/apps/details?id=us.zoom.videomeetings&hl=en CA&qgl=U

S


https://play.google.com/store/apps/details?id=us.zoom.videomeetings&hl=en_CA&gl=US
https://play.google.com/store/apps/details?id=us.zoom.videomeetings&hl=en_CA&gl=US

IMPACT OF SMARTPHONES 51

Appendix A

Sanitizing LENA Devices

1.

10.
11.

Any member of the research team who will be handling LENA equipment or clothing must be
wearing a face mask at all times; this is to be donned before any sanitization procedures occur
Perform hand hygiene
e *Soap and Water: rinse hands, add soap to palms, lather hands for 15-20 seconds, dry
with single use paper towel or hand dryer, and turn off the tap with a clean paper towel
e Alcohol-Based Hand Rub: nickel sized amount, rub hands together thoroughly, continue
until dry
*Soap and Water method is preferable
Remove 1 Ziploc bag for each device to be delivered and label it with the appropriate subject
code using a permanent marker
When disinfecting the LENA device(s), wring out all excess liquid from wipes before cleaning the
device(s)
Wipe down the LENA device(s)
Allow surfaces to remain wet according to the type of sanitation wipe:
e 1-Minute dry-time for INTERVention wipes*
e 3-Minute dry-time for PREVention wipes*

*If INTERVention/PREVention wipes cannot be purchased, PREVention One Step Surface
Cleaner & Disinfectant will be used with a new j-cloth for each device

Dry the LENA device(s) with a clean microfibre cloth
Place device(s) in labelled Ziploc bag and place each labelled Ziploc into a large freezer-sized
Ziploc bag before transporting to the participant’s home
Upon arrival to the participant’s home, a member of the research team will sanitize their hands
using an alcohol-based hand rub method that follows the protocols outlined by Manitoba Health
(shown below) before removing the correctly labelled Ziploc out of the freezer-sized Ziploc

e Take a nickel sized amount of hand sanitizer

e Rub it on fingertips, between fingers, and on both sides of each hand

e Continuously rub until both hands are dry
A member of the research team will deliver the device by placing it in the participants mailbox
When retrieving the LENA devices from a participant home, we will request that they place the
used device within the original Ziploc bag in the mailbox to be collected by a member of the
research team who will be wearing latex gloves
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Cleaning the LENA Outfit

1. Any member of the research team who will be handling LENA equipment or clothing must
be wearing a face mask at all times; this is to be donned before any sanitization procedures
occur

2. Perform correct hand hygiene (steps listed above)

3. The LENA clothing used to carry the device will be brought to a member of the research
teams home after each recording session

4. The clothing will be washed using High-Efficiency fragrance-free detergent on the Allergiene
cycle, specifically designed for baby clothing and dried with a High-Efficiency dryer*
*Perform correct hand hygiene before transferring clothing from washer to dryer

5. Each item of clothing will then be placed inside a freezer-sized Ziploc bag; these Ziplocs will
then be placed into a new garbage bag before being delivered to the participant’s home



*Email mother to congfirm she has received Amazon gificard™
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Appendix B
Participarit Eniroliment Scheduie
Task Descripfion Time Frame
Parficipant Contact The Study Team Members will be using mulfipl e recnuitment strategies | Firs point of
{(Phone Call Email) toreach potenfial parficipants. Interested parficipants may call the cottact
study line to speak witha Study Team Member and set up a meeting.
Diay 0
Firg Video Call Meeting  Dunng the firg meeting, the parficipant will be irvited to szn the Dav1
Consent Form and complete the Demographic Questionnaire. The
LENARecording Sheet and the Guide to Using LENA will be The parficpant’s
explained full v as well. They will dlso be instructed on how to enrollm ent in the
downl oad and use the app that will be tracking their smartphone usage. | study begins when
E efore this meeting, the parficipant will be given the LENA equipment | they sign the
and vest to be worn duning the recording sesson. consent form, and
lasts until their
*The LENA DLFP &vest along with all written dociments will be final video call
collected after the recording session™® meeting with the
study team
Before the recording is picked up by a member of the study team,
the research investigator will video call the participant to discuss 1=z 4-hour
whether or not the recording will be deleted once processed recording over the
through the LE NA softw are. next week
LENA recording Dring this time period, parficipants will be completing one LENA Days2-6
recording with their infant on a day that is convenent for them. We as:
that this recording be atleast 4 howrs inlengfh and that mothers
retroactively describe the activities they participated in with their child
using the LENA Recording Sheet.
Fina Video Call Meeting  The mother will be askedif she wouldlike to delete the recording and | Recording Day
toindicate her choice at the end of the consent form . Any further
questions the mother might have about the sdy may be answered at
this ime before she prepares the study material s for pick-up.
Pick-Up LENA & Vest A member of the research team will pick up the LENA vest and &l Eecording Day
written matenials before replacing it with the 10-205 Amazon giftcard | cont™d
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Appendix C

C

start_time end_time duration

18:05
18:10
18:15
18:20
18:25
18:30
18:35
18:40
18:45
18:50
18:55
19:00
18:05
19:10
19:15
19:20
19:25
19:30
19:35
19:40
19:45
19:50
19:55
20:00
20:05
20:10
20:15
20:20

laYa el o

18:10
18:15
18:20
18:25
18:30
18:35
18:40
18:45
18:50
18:55
19:00
19:05
19:10
19:15
19:20
19:25
19:30
19:35
19:40
19:45
19:50
19:55
20:00
20:05
20:10
20:15
20:20
20:25

alalialal

287
287
595
564
564
564
287
421
387
287
287
287
287
287
180
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com.samsung.android.incallui
com.zerodesktop.appdetox.qualitytime
com.android.settings
com.samsung.android.dialer
com.samsung.android.incallui
com.microsoft.office.officehubrow
com.microsoft.office.officehubrow
com.samsung.android.calendar
com.samsung.android.calendar
com.samsung.android.dialer
com.samsung.android.incallui
com.samsung.android.dialer
com.sec.android.app.sbrowser
com.sec.android.app.sbrowser
com.sec.android.app.sbrowser
com.sec.android.app.sbrowser
com.sec.android.app.sbrowser
com.sec.android.app.sbrowser
com.sec.android.app.sbrowser
com.samsung.android.dialer
com.samsung.android.incallui
com.microsoft.office.officehubrow
com.samsung.android.dialer
com.sec.android.app.sbrowser
com.samsung.android.calendar
com.samsung.android.calendar
com.samsung.android.calendar
com.samsung.android.calendar
com.samsung.android.calendar
com.samsung.android.calendar
com.samsung.android.calendar
com.samsung.android.email.provider
com.microsoft.office.officehubrow
com.samsung.android.email.provider
com.microsoft.office.officehubrow
com.samsung.android.email.provider
com.samsung.android.incallui
com.samsung.android.incallui
com.samsung.android.dialer
com.samsung.android.incallui
com.samsung.android.messaging
com.samsung.android.app.contacts
com.samsung.android.messaging
com.samsung.android.bixby.agent
com.samsung.android.bixby.agent
com.samsung.android.bixby.agent
com.samsung.android.bixby.agent
com.samsung.android.bixby.agent
com.samsung.android.bixby.agent
com.samsung.android.bixby.agent
com.samsung.android.email.provider
com.samsung.android.calendar
com.samsung.android.calendar
com.samsung.android.calendar
com.samsung.android.email.provider
com.microsoft.office.officehubrow
com.sephora

Appendix D
B C D
Call it 11:37:58 (29-Jul-2020)
QualityTime it 11:39:31 (29-Jul-2020)
Settings #itH 11:41:15 (29-Jul-2020)
Phone it 11:41:22 (29-Jul-2020)
Call it 11:41:37 (29-Jul-2020)
Office #H# 11:41:54 (29-Jul-2020)
Office Hith 11:43:52 (29-Jul-2020)
Calendar Hittt 11:44:02 (29-Jul-2020)
Calendar ittt 11:44:42 (29-Jul-2020)
Phone Hiti 11:44:56 (29-Jul-2020)
Call Hiti 11:45:05 (29-Jul-2020)
Phone Hiti 11:46:02 (29-Jul-2020)
Samsung Internet #HitHt 11:46:15 (29-Jul-2020)
Samsung Internet Hittt 11:48:51 (29-Jul-2020)
Samsung Internet HitH 11:49:39 (29-Jul-2020)
Samsung Internet Hittt 11:49:47 (29-Jul-2020)
Samsung Internet it 11:50:14 (29-Jul-2020)
Samsung Internet #Hittt 11:50:49 (29-Jul-2020)
Samsung Internet #ith 11:51:03 (29-Jul-2020)
Phone Hitit 11:51:10 (29-Jul-2020)
Call Hith 11:51:24 (29-Jul-2020)
Office Hiti 11:51:35 (29-Jul-2020)
Phone Hith 11:53:14 (29-Jul-2020)
Samsung Internet Hittt 11:53:57 (29-Jul-2020)
Calendar Hittt 11:59:43 (29-Jul-2020)
Calendar Hith 11:59:45 (29-Jul-2020)
Calendar Hittt 12:01:20 (29-Jul-2020)
Calendar Hitit 12:01:21 (29-Jul-2020)
Calendar Hiti 12:04:08 (29-Jul-2020)
Calendar #ittt 12:07:01 (29-Jul-2020)
Calendar #Hittt 12:12:07 (29-Jul-2020)
Email Hitt 12:12:11 (29-Jul-2020)
Office Hitit 12:12:49 (29-Jul-2020)
Email Hith 12:12:53 (29-Jul-2020)
Office ittt 12:13:00 (29-Jul-2020)
Email it 12:13:02 (29-Jul-2020)
Call Hith 12:24:52 (29-Jul-2020)
Call Hith 12:25:51 (29-Jul-2020)
Phone ittt 12:25:53 (29-Jul-2020)
Call Hitit 12:25:55 (29-Jul-2020)
Messages HitHt 12:30:06 (29-Jul-2020)
Contacts Hith 12:30:07 (29-Jul-2020)
Messages ittt 12:30:09 (29-Jul-2020)
Bixby Voice Hitt 12:57:17 (29-Jul-2020)
Bixby Voice Hitt 12:57:17 (29-Jul-2020)
Bixby Voice it 12:57:27 (29-Jul-2020)
Bixby Voice Hith 12:58:06 (29-Jul-2020)
Bixby Voice Hitt 12:59:41 (29-Jul-2020)
Bixby Voice Hittt 12:59:54 (29-Jul-2020)
Bixby Voice ittt 13:00:33 (29-Jul-2020)
Email Hittt 13:00:36 (29-Jul-2020)
Calendar Hitt 13:03:43 (29-Jul-2020)
Calendar Hitht 13:10:06 (29-Jul-2020)
Calendar Hitt 13:18:00 (29-Jul-2020)
Email Hittt 13:37:55 (29-Jul-2020)
Office it 13:38:47 (29-Jul-2020)
Sephora Hith 13:41:01 (29-Jul-2020)

it
#itH
it
it
ittt
ittt
#Hiti
it
Hith
Hitd
Hiti
Hith
#Hitl
ittt
#itf
it
Hith
Hith
ittt
Hith
Hith
it
#Hitl
Hith
it
it
it
Hith
Hith
ittt
Hith
ittt
Hith
Hith
Hith
ittt

ittt
it
Hith
Hith
Hith
Hith
i
Hittt
Hith
Hith
it
Hith
Hith
Hith
it
Hith
it
ittt

Hith

F

11:38:05 (29-Jul-2020)
11:40:01 (29-Jul-2020)
11:41:21 (29-Jul-2020)
11:41:37 (29-Jul-2020)
11:41:46 (29-Jul-2020)
11:42:24 (29-Jul-2020)
11:44:00 (29-Jul-2020)
11:44:40 (29-Jul-2020)
11:44:55 (29-Jul-2020)
11:45:05 (29-Jul-2020)
11:46:02 (29-Jul-2020)
11:46:14 (29-)ul-2020)
11:46:50 (29-Jul-2020)
11:48:56 (29-Jul-2020)
11:49:45 (29-Jul-2020)
11:49:53 (29-Jul-2020)
11:50:20 (29-Jul-2020)
11:50:54 (29-Jul-2020)
11:51:07 (29-Jul-2020)
11:51:24 (29-Jul-2020)
11:51:32 (29-Jul-2020)
11:53:07 (29-Jul-2020)
11:53:24 (29-Jul-2020)
11:55:35 (29-Jul-2020)
11:59:44 (29-Jul-2020)
12:00:18 (29-Jul-2020)
12:01:20 (29-Jul-2020)
12:01:52 (29-Jul-2020)
12:04:39 (29-Jul-2020)
12:07:32 (29-Jul-2020)
12:12:08 (29-Jul-2020)
12:12:49 (29-Jul-2020)
12:12:53 (29-Jul-2020)
12:13:00 (29-Jul-2020)
12:13:02 (29-Jul-2020)
12:13:52 (29-Jul-2020)
12:25:14 (29-Jul-2020)
12:25:52 (29-Jul-2020)
12:25:55 (29-Jul-2020)
12:26:36 (29-Jul-2020)
12:30:07 (29-Jul-2020)
12:30:09 (29-Jul-2020)
12:30:54 (29-Jul-2020)
12:57:17 (29-Jul-2020)
12:57:26 (29-Jul-2020)
12:57:55 (29-Jul-2020)
12:58:10 (29-Jul-2020)
12:59:54 (29-Jul-2020)
12:59:55 (29-Jul-2020)
13:00:35 (29-Jul-2020)
13:00:51 (29-Jul-2020)
13:03:51 (29-Jul-2020)
13:10:10 (29-Jul-2020)
13:18:02 (29-Jul-2020)
13:38:47 (29-Jul-2020)
13:39:25 (29-Jul-2020)
13:41:14 (29-Jul-2020)

7 sec
30 sec
6 sec
15 sec
9 sec
30 sec
8 sec
38 sec
13 sec
9 sec
57 sec
12 sec
35 sec
5 sec
6 sec
6 sec
6 sec
5 sec
4 sec
14 sec
8 sec
1min
10 sec
1 min
1sec
33 sec
0 sec
31sec
31sec
31 sec
1sec
38 sec
4 sec
7 sec
2 sec
50 sec
22 sec
1sec
2 sec
41 sec
1sec
2 sec
45 sec
0sec
9 sec
28 sec
4 sec
13 sec
1sec
2 sec
15 sec
8 sec
4 sec
2 sec
52 sec
38 sec
13 sec
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session start

7/30/2020 14:29
7/30/2020 13:22
7/30/2020 12:36
7/30/2020 11:58
7/30/2020 11:55
7/30/2020 11:47
7/30/2020 11:41
7/30/2020 11:37

Appendix E

B

session end

7/30/2020 14:29
7/30/2020 13:22
7/30/2020 12:37
7/30/2020 11:58
7/30/2020 11:57
7/30/2020 11:47
7/30/2020 11:41
7/30/2020 11:37
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C D

duration(seconds)

0
0
88
0
91
0
24
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Appendix F
No Service = 2:10 PM < 100% (mm) 4
< Back
iPhone
SCREEN TIME Today at

© 10 sec. above

T min. average

Entertainment

14 sec.

Social Networking
7 sec.

NMNQT I ICREN

Other
8 sec.

SHOW APPS

R WERQITECQ
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Appendix G

Script for Speaking to Potential Participants - Phone

Introduction

Thank you for calling the Baby Language Lab
My name is Mercedes Casar (from the Baby Language Lab at the University of
Manitoba)
o Master’s student in Developmental Psychology
| would like to give you more details about the research study

This call should take about 10 minutes. Is now a good time to talk?

o

(@]

If NO schedule an appropriate time to call back

If YES... continue below

Tell a little bit about your participation in the study:

Study Goal

To learn more about the language heard by infants with mothers who use smartphones
regularly, and how that relates to maternal speech

Participants

Eligibility Criteria
o Mothers (with infants who are 6-9 or 12-15 months of age during time of study
enrolment)
o English and/or French speaking
o Mothers should be with their infant for at least 3 days of the week
(Includes work days if mom is home w/infant in the evening)
o Regularly use their smartphone

Brief Participation Description

Researchers at the Baby Language Lab from the University of Manitoba are looking at
the development of language in infants aged 6-9 and 12-15 months with parents who
regularly use their smartphone.

58

Participation means either a single 4-hour session or three 10-hour sessions during which

you would be asked to record everything your infant hears

(Based on availability)

Download an application to track smartphone usage

We hope to combine these two sources of information to learn more about how
smartphone use impacts the amount of speech your child hears.

You will be given a $10 gift card per recording session for your participation (plus $10
extra for full version cost).

You have the right to withdraw your data at any time.

Check for Questions
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Study Outline

« We will first drop off a document package and the recording device at your home before
scheduling our first video call. This is where we will go over the consent form, which is
an agreement for you to participate; during this video call we will also be asking you to
fill out a brief questionnaire so we can learn more about you and your family; we will
also explain how to download the application that will be tracking your smartphone usage
during the study

e We will leave you with a special recording device; don’t worry, we will show you how to
use this during the first video call

e We ask that you record during a normal day with your infant, for a 4-hour/10-hour
period; the application you downloaded will also be tracking your smartphone usage
during this time

e Once you complete your 4-hour/10-hour recording, you will text a member of the
research team to schedule the (final) video call. My phone number is available at the top
of the consent form.

« During this video call, a research team member will ask you to send the information
collected by the smartphone application to a University of Manitoba email address used
only for this study and mark if you would like your recording to be deleted

o Aresearch team member will stop by to pick up the recording device and all written
materials as well as drop off your gift card for participating (when the last 10-hour
recording is submitted)

o Please let us know in advance if you are unable to record on a particular day and we will
extend the study timeline to accommodate your needs

e Using the information we learn from your, and other mothers’, recordings we are hoping
to learn things that will help us give advice to mothers with smartphones on how to
improve their infant’s language environment

Participant Honourarium

e You will be given a $10 VISA giftcard or giftcard to a local store for each recording
submitted

e You may be given an additional $10 if you are required to purchase the full version of the
application

Is this something you might be interested in doing? (Check for further questions.)

End
e Schedule zoom call (if interested), thank mother for her time
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Appendix H

Recruitment Follow-Up email:
Hi (name)

Thank you again for speaking with me about my research!

60

| wanted to send you an update regarding the amount of time needed to participate in my study; we are now asking that mothers record at home
with their child once for only 4 hours. This would be an option in addition to the 10-hour recording sessions 3 times a week | originally discussed

with you.

In addition to making it easier to plan for recording days, we also hope to limit the amount of video conference calls to one before and one after

the 4-hour session.

Additionally, if you know any mothers with children less than 15 months-old who would enjoy being a part of this study, you can direct them to

our online web form used to add new participants using this link:
https://babylanguagelab.org/contact/

Please feel free to contact me if you have any questions or concerns
at

Best,

Mercedes

Book First Appointment email:
Hi (name)

As we discussed over the phone, your first appointment will be on
(date) and we will be doing our video call
using the Zoom link below:
(link)

Additionally, the Director of the Baby Language Lab will be joining us
on this video call. Please feel free to let me know if you have any
questions!

Best

Mercedes

End of Participation email:
Hi __ (name)

Hope you are doing well!
Did you receive the Amazon gift card as our thank-you for participating?

Best,
Mercedes


https://babylanguagelab.org/contact/
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Appendix |

DEMOGRAPHIC QUESTIONNAIRE

Please Note: Responses to these questions are entirely voluntary. The information you provide us will be very helpful in our research. Please
ask if you have any questions or concerns about your responses or how they will be used.

Parental Information:

To be filled out by experimenter:
Parent 1:
Child’s data code:
Age: Ethnicity: Gender: M/F/Other:
Study code:
Parent 2:
Date:
Age: Ethnicity: Ger
Completed Education:
Parent 1: Number of years spent in post-secondary education (e.g. Universit ,
Trade School)
Other: (ex. Partially completed

education/in progress education)

Parent 2: Number of years spent in post-secondary education (e.g. University, College, Trade School)

Other: (ex. Partially completed education/in progress education)

Parent 1: Experience with children prior to becoming a parent: None I:I Some |:| Extensive |:|

Briefly describe experience:

Parent 2: Experience with children prior to becoming a parent: None I:I Somel:l Extensivel:l

Briefly describe experience:

Children in your Family:

Child participating: Date of Birth (Day/Month/Year) / / I:I Male I:IFemaIe I:IOther
Siblings I:INone OR DOB: / / I:I Male I:IFemaIe I:IOther
DOB: / / I:I Male I:I Female I:IOther

DOB: / / I:I Male I:IFemale I:I Other

Who are the adult members in your household?
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Briefly describe:

62

Child Care Arrangements (on a regular basis):

How often is Parent 1 the sole/primary caregiver?

How often is Parent 1 away from the child?

How often is Parent 2 the sole/primary caregiver?

How often is Parent 2 away from the child?

Are the grandparents or other family members involved in child care? If so, please describe:

Formal Childcare I:I No I:IYes

|:| In home (licensed) |:| In home (unlicensed) I:I Child Care Centre

Other: How often:

Child Background

Is your child from a multiple-birth? I:I No I:I Yes

If yes, please circle: Identical  Fraternal Not Sure

Are you aware of any hearing impairment or difficulties in your child? I:I No I:I Yes

If yes, please explain:

Are you aware of any language or cognitive impairment or delay in your child’s development? I:I No

If yes, please explain:

Is there anything else we should know about your child (e.g. physical characteristics) not addressed above that

might influence how they behave in studies? I:I No I:I Yes

If yes, please explain:

Language Background

What percentage of the time are the following languages used in your (your child’s) household?
Canadian English 0% <10% 10% 25% 50% 75% 90% 100%
Canadian French 0% <10% 10% 25% 50% 75% 90% 100%

Other Languages (please specify) 0% <10% 10% 25% 50% 75% 90% 100%

I:I Yes
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Appendix J

Home Recordings — A Guide for Parents

Using the LENA Device

1. To turnthe device on, press and hold the power button.

2. To start a recording, press and hold the REC button. An indication that the device is
recording will appear on the screen.

3. If you need to pause the recording press and hold the REC button again. An indication
that the device is paused will appear on the screen. You will want to pause the device at
the end of the recording before turning it off.

4. To turn the device off, press and hold the power button.

5. The device may be paused during the recording; all we ask is that you accurately record
the time you pause the device as well as the time that you un-pause and continue the
recording.

6. Please do not turn the device off for naptime! It can simply be removed from the vest
and placed in close proximity to the child i.e. under the crib or on a nearby table.

The Vest
1. Use whichever one fits your child better. It’s easier to put the vest on the child, and then

turn on the device before slipping it into the pocket.

Using the Observation Sheet

1.

4.

Please accurately record the time that you start the recording, as well as the time that
you finish at the end of the recording session. This is a big help when it comes to
matching the observation sheet to the recording!

As best as you can, record the activities your child engages in as well as the time of each.
The Comments column is for recording anything you feel might interfere with the
recording (music, loud noises) or anything else you want to let us know.

Detail is always appreciated.

Your contribution to the project is very much appreciated. We thank you for your time and

effort!
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Appendix K

Impact of Maternal Smartphone Use on Language Output UNIVERSITY

of MANITOBA

LENA Recording Sheet

DATE:

ID:

RECORDING #:

START TIME: END TIME:

Please record times that you paused the recorder throughout the day:

PAUSES

START TIME END TIME
(HH:MM AM/PM) (HH:MM AM/PM)

Please record naptime throughout the day:

NAPTIME

START TIME END TIME
(HH:MM AM/PM) (HH:MM AM/PM)
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Please record an overview of activities completed throughout the day on the next page. Please
complete this at the end of the day (not throughout the day while interacting with your child), as a

summary:

ACTIVITY CATEGORIES (examples):

PLAYTIME STORYTIME OUTSIDE VISITS TV TIME BATH TIME

ACTIVITIES LOCATIONS COMMENTS
(approximate start and end
times)




66

IMPACT OF SMARTPHONES

Appendix L
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Appendix M

AM

0 07/29/2020 11:41:01

239

539

839
1139
1439
1739
2039
2339
2639
2939
3239
3539
3839
4139
4439
4739
5039
5339
5639
5939
6239
6539
6839
4139

07/29/2020 11:45:00
07/29/2020 11:50:00
07/29/2020 11:55:00
07/29/2020 12:00:00
07/29/2020 12:05:00
07/29/2020 12:10:00
07/29/2020 12:15:00
07/29/2020 12:20:00
07/29/2020 12:25:00
07/29/2020 12:30:00
07/29/2020 12:35:00
07/29/2020 12:40:00
07/29/2020 12:45:00
07/29/2020 12:50:00
07/29/2020 12:55:00
07/29/2020 13:00:00
07/29/2020 13:05:00
07/29/2020 13:10:00
07/29/2020 13:15:00
07/29/2020 13:20:00
07/29/2020 13:25:00
07/29/2020 13:30:00
07/29/2020 13:35:00
07/29/2020 13:40:00

AN

239
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
65.24

AO

65.39
54.67
61.19
52.61
51.09
52.13
48.93
48.93
53.86
52.28
49.47
49.39
49.39

50.8
50.12

51.2
52.11
50.18
51.23

49.7
53.56
54.48

52.8
50.12
55.48
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AP A
—

o
84,7\

81.22
86.16
84.23
82.57
82.55
66.31
66.31
82.39

83.7
67.26
62.73
62.73
77.91
74.92
80.81

79.7
73.66
82.42
76.05
85.86
86.58
71.35
78.86
82.47



