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ABSTRACT
Vocabulary size is a key contributor to children’s academic success throughout their lives. Home
language input has beshown to play aimportantrole in children’s vocabulary development,
but the relationship between quality and quantity of input is relatively unknown. The purpose of
this study was to examine differences in quality and quantity of input based on maternal
education level, and determine how these difference impact vocabulary development one year
later. Fifty-two children from a larger longitudinal pesjt participated in this studyocabulary
size was quantified via standard scores on a@fi@renced/ocalulary tests andquantity and
quality of home language input was assessed via anafylsgsne language samplést were
collectedusing the Language Environment Analysis (LENA) device. Language samples were
transcribed and coded for semantic, syntactid, @agmatic quality measures. Results indicated
thatvarious quanty and quality measures differastnificantly based on maternal education
level. There wersignificantcorrelations among quantity and quality measures, but the
relationships were not picularly strong. One year later, children’s vocabulary size was more
strongly affected by quality measures, particularly paterste of decontextualized language and
amount of negative feedback, compared to quantity measiivddren’s vocabulary size was
not directly affected by maternal education level. However, an indirect effect of maternal
education mayave occurred by virtue of itsfluenceon thelinguistic quantity and quality
measureslypical parenintervention focuses primarily on increagiquantity, but these results
suggest quality may have a greater impact on vocabulary developmehéerFasearch is
needed to determine if parents can be taught to modify their input quality as easily as they can

increase quantity.
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SPECIFIC AIMS

Children from lowsocioeconomic status (SEf@miliesare at risk folower academic
performance and/or academic failueeq,Sirin 2005. These children tend to begin school with
significantly smaller vocabularies than their peers and have slower rateswii gh vocablary
size throughout childhoo@Rowe & GoldirMeadow, 2009 These differences can be partially
attributed to differences in parental language input during early childRsaently, several
largescale intervention programs haleeusedon improvingchildren’s language through
increasing thamount of parental linguistic inputdowever this type of intervention often
overlooks the issue of tlgpality of languagenput, whichis alsoa key variable in vocabulary
growth The relationship beteen tle qualiyy and quantity of linguistic inputral its effect on
vocabulary size is complex and warrants further investigafiois. studyspecificallyexanined
how measures of semantic/syntactic linguistic complextty pragmatic complexityf langua@
from parents with a range of education levels affect vocabulary developmeediverse sample
of children.This studyexaminel the relationship among linguistic quality, quantity, and

vocabulary size by investigating the following questions:

1) What is tte relationship between different measures of quantity and quality of home
language input?

a. Does quality necessarily increase as quantity increase?

b. How is this relationship influenced by the specific measure of quantity or quality

and how is it related t8 ES?

2) Isvocabulary growth better predicted by measures of home language quantity of?quality

a. Is this relationship influenced by SES?
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Understandinghe relationship among linguistic quality, quantity, and vocabularyasidehow

this relationship differacross SES levels crucial for shaping children’s language

developmentBy furthering our understanding of linguistic input andrntpacton vocabulary,

we can make necessary modifications to early intervention programs to ensure children receive
the geatest possible benefih addition, we can equip parents of children at riskdnguage

disorders wittknowledge 6 how to talk to their children



CHAPTER ONE
Literature Review

A major concern facing the educational system in the United Statesashiesement
gap. Numerous studies have found that there are differences in academic achievement among
students based on socioeconomic st (Entwisle& Alexander 1983;Vanneman et al.
2009;Duncan & Magnuson, 2009)ifferences begin to emerge angpstudents starting as early
as kindergarten and persist over tifikese differences are apparent in grades, reading scores,
and standardized test scores. The gap also exists when comparing dropout rates, the number of
students that enroll in “‘gifted’ or advanced placement courses, and the number of students
admitted to universities (LadsdBillings, 2005).Poverty, no matter how minimal, can have
numerous detrimental effects on children’s growth and development. Children in povertyare at
greater risk fodiminished physical health, emotional and behavioral problems, and nutritional
problems due to food insecurity (Broeksinn & Duncan, 1997).dodinsecurityis defined as
‘limited or uncertain availability of nutritionally adequate and safe foods or limited or uncertain
ability to acquire acceptable foods in socially acceptable ways’ (U.S. Department of
Agriculture). Food insecurity has been associated with lower physical function, less adaptive
psychosocial functioning, drpoorer academic performance.

One significant aspect of the achievement gap is vocabulary. Vocabulary size has been
found to be a key predictor of school success, and children from low SES families tend to start
school with smaller vocabularies compared to children from high SESdarfflowe & Goldina
Meadow, 2009). This disparity in vocabulary size begins as early as two ydaanénues
throughout childhoodResearch suggests that these differemcescabulary size are related, at

least in partto differences irparental inputHart and Risley{1995) conducted a longitudinal



study looking at the everyday language usmadividualswith young childrerfrom professional,
working class, and welfafamilies. Their results showed that the parents from higher SES
backgrounds spokapproximately215,000 words to their children each week, whereas lower
SES parents spoke roughly 62,000 words. The study further dvipaéechildren from a lower
SES background hear 30 million less words by age three compared to children from higher SES
backgroundsThis ‘word gap’ was tied to significant differences in vocabulary at age 3 between
the children in this studylhese results are not specific to just one studigngitudinal study by
Hoff (2003) found that lower SES mothers spoke less io ¢hédren, andhat one year later,
these children had smaller vocabulagempared to higher SES childrérernald and Weisleder
(2015) found that at 24 months, children from lower SES families were six months behind their
more advantaged peershothvocabulary andexical processingfficiency. Severabther
studies have found similar results in regards to vocabulary developengrPén ¢ al, 2005;
Huttenlocher et al, 1991).

The results fronHart and Risley1995)and other studies likie havehelped pavéhe
way for a variety of early childhood interventiprograms, including Head Start atteé Hanen
‘More than Words’ program. These programglace an emphasis amcreasing the quantity of
words that children hear in order to boost their exgivesvocabularieddowever, Hart and
Risley’s groundbreaking study is not without its flaws; there werea small number of participants
overall and just 6 families in the ‘low SES’ category. This limitationis not specific to Hart and
Risley's research; disadvantaged families or individuals living in poverty are rarely studied
the2010 International Conference on Infati@es,lessthan 1% of 1000 research presentations
reported including participants from disamtaged familiesHernald,2010).In addition, Hart

and Risley’s data collection and analysis was done by hand. This means that an outside observer



was always present when the language input was recorded whidmerergsuledin a less
natural interaction with the chil Furthermoretranscrption requires a significant amount of
time andincreases the potentifdr human error. Today, technological advances provide us with
the opportunity to simplify the processatllecting ancanalyzing language samples.
One such technological advancéhe Language Environment Analysis (LENA) device.
A LENA is a small digital auditory recorder, worn by the child in a specially designed vest or t
shirt, which records the surrounding environment for up to 16 hours. This type of device allows
for a more naitral representation of the child’s true language environmeims opposed to having
a researcher stand in the corner and taites, or having a camera filime family throughout the
day. LENA comes witta software program that generadegomaticanalysisof the language
sanple, providingdata includinghe number of adult words spoken, number of contingent turns,
and the percentage of background noise present including TV andTadidENA analysis
softwarehas been found to be a consistent and reliagiasureéhrough comparison of
transcriptions of the program to those done by professional human transdrieesyes.
comparisons have proven that the LENA system is at least 75% accurate in segmenting adult
speech from child speech, differ2% from human# counting adult words, and reliably
analyzes the sample over time with approximately 5% variability (Xu et al, 2008). These and
other results indicate that LENA is a reliable and valid way to evaluate language samples.
LENA has been used to gather alswariety of normative data on children’s typical
languageauseand their language environment. In additioBNA has led to a number of
intervention programthat targeimproving the quantity of children’s language input through
behavioral feedbaclOnesuch program is Providence Talks, based out of Providence, Rhode

Island. Providence Talks is an early intervention program that uses the LAty



‘improve language development and school readiness of children in poverty.” Parents receive bi-
weeklycoaching sessions and LENA reports to help them increase their number of words and
conversational turns with their chi{iAbout — Providence Talks”, n.d). Access to quantitative
data is a powerfubol that has been shown to significantly impact adult WehaSuskind et al.
(2013) gave caretakers weekly data on their child’s language while providing no discussion on

the resultsAfter six weeksadult wordcounts increased by an average of 31% and
conversational turpounts increased by an average of 25%similar studyrepoted by the

LENA Foundation (2008found that caregivers increasteir dailyadult word count by an
average of 55% when provided with LENA data.

LENA-based intervention programs typically emphasize the importance of increasing the
guantty of words a child is hearing. However, qualityirgbut must also be considerdd.some
studies, quality refers to the ‘richness’ of the parent’s vocabulary, including the types of words
they use rather than the sheer number of words. Qualitglsarbe categorized into a set of
linguistic and conversational factors. Linguidtctors includdexical diversity and syntactic
complexity while conversational factors inclugarental responsiveness and the extent to which
the language does not rete the here and nofdecontextualized languag®oth types of
quality influence children’s language development.

Linguistic quality has been linked with vocabulary development in numerous stedres.
et al. (2005) found that parent word types (numlbelifterent words spoken, or diversity of
vocabulary) was a stronger predictor of vocabulary growth in children compared to parent word
tokens (number of words spoken). Other stuthesdthatpreschoolers whoggarents used
higher poportion of rare voabulary hadarger vocabularies in kindergarten and second grade

(Beals, 1997; Beals & Tabors, 1995; Weizman & Snow, 2Q0dguistic quality has been found



to differ based on maternal education and/or socioeconomic status. Dollaghan et al. (1999)
evaluded play samples and determined that mothers who had graduated from college used a
larger variety of words when talking to their children compared to mothers who had a high
school diploma. Higher educated mothers also had a greater mean length of ufhdtaice
Other studies have found a similar relationship between education level and the ‘richness’ of
maternal input (Rush, 1991; Hoff & Tian, 2004).

Conversational quality of input also contributes to language developRgsit (1999)
reported thaparenal rates of positive feedbaekd requests for language wenederately
correlated with child language measui@sloet al. (2013) determined that children whose
fathers used a greater amount of conversdaoititating languageised a greater number of
words anchad more diverse vocabulariéske linguistic quality, conversational quality also
varies based on maternal education level. &ffsberg (1991) found that upper middle class
mothers used a greater proportion of tegpaitinuing utterances cqrared to working class
mothers. Working class mothers used a greater proportion of bekla@cting utterances, or
commands, than conversatiehiciting utteranceOther studies have found that low SES
mothers ask less conversatieliciting questionsyise more behavior directives, and less
frequently produce contingent replies to child speech compared to high SES mothers (Hoff,
2003).

Numerous studies have illustrated that as quantity increases, both linguistic and
conversational quality increase aslWHoff-Ginsberg, 1991; Rowe, 20D&However, this
relationship is complex and not fully understoBawe (2012) investigated differences in input
quality betweemothers of different education levelsross several years. Results showed that

parental edcation was related to children’s receptive vocabulary size over time, and that



education level was positively correlated with both quality and quantity. Howelide,use of
quality measures increased over time for all parental education levels, qoaniitsds

remained fairly constant across education leveladdition, quality and quantity have differing
effects on child language outcometirsh-Pasek et al. (2015) found that combined quality and
guantity measures of maternal language accounte2i/férof variance in the expressive
language of children from lowmcome families at 36 months. However, quality measures alone
accounted for 16% of variance, whereas words per minute, aoneantity accounted for just

1% of variance.

Research indicatdbat quality and quantity of inpbibth have a significant effect on the
vocabulary development of young children; however, the relationship between these two
variables is complexThe purpose of this study is to address two questions: first, what is the
relationship between different measures of quantitycuadity of home language inpubDes
guality necessarily increase as quantity incredde® is this relationship influenced by the
specific measure of quantity or quality and how is it related t6?SEe8ond, is vocabulary
growth better predicted by measures of home language quantity or quality and is this relationship

influenced by SES?



CHAPTER TWO
Methods
Participants
Participants wereecruited throughouhe Madison, Wisconsiand Minneagolis,
Minnesotaarea for a larger longitudinal studyll children werebetween the ages of 28 aBfl
monthswhen they enrolled in the studyamiliesreturnedone year latewhen they were
between 40 and 50 monthsl children weretypically developiig monolingual speakers of
English,based on parent report and informal assessment by a dpagalage pathologist (SLP)
duringtheir visit to the laboratoryramilieswere recruitedvith a range of maternal education
levels: low (GED, high school diplomaer, less), middle (associate’s degree, trade schoolpr
some college) and high (college diploma and/or graduate echicdiiee language samples af
similar number of families frontow (n = 14), middle(n = 22, and high(n = 16) maternal
education levelwere analyzedAll children in the lowand middlematernal education group
from the longitudinal research projegére used in the analysBecause there were many more
children in the high maternal education level group (n = Jfd}jcipants from thaigh
maternal education were chosen to matcthe combined low and middle maternal education
levels in terms of thenale; femaleatio and the mean age and age range of this gkamguage
samples were chosen on the basis of maternal education leyelloallanguage samples from 6
participants from low and middle maternal education level families were excluded. Two
participants were excluded becatise file wastoo difficult to transcribebecause of excessive
background noise€One participant was ekmled because the transcribers were unahieliably
identify the mother in the sample. One participant was exdlbdeause she was ttvéan of

another participant, and the two samples were nearly identical. Two participants were excluded



becauseherewas a low number of childirected utterances in the samfkss thar®

utterances). Tabl2.1provides descriptive information on participants.

Table 2.1Descriptive information on participantll information is from time point 1 unless

otherwise spafied.

Descriptors Maternal education level

Low Middle High
Number of 717 10/12 9/7
males/females
Mean agen months | 33 (4) 32 (4) 33 (3)
Mean PPVT4 102 (21) 106 (12) 119 (19)
standard scorésD in
parentheses)

Mean EVT2 109(19) 103 (18) 121 (18)
standard scorésD in
parentheses)

Mean PPVT4 101 (23) 113 (15) 125 (14)
standard scor@ime
point 2, SD in
parentheses)
Mean EVT-2 104 (23) 111 (15) 122 (18)
standard score (time
point 2 SD in
parentheses)
Procedures

Demographic Survey

When childrerwere enrolled in the study, tiparent or caregiver of eachilchwas given a
surveyto obtain demographic information. The survey was administered on eitherdaor iira
paper form. Parents caregivers were asked a series of questions targetingety\afrfactors
including: parerdl educationparental occupation, and total famihcome Maternal education
level was used as a measure of socioeconomic status (SES). The question about parental
education level was a multiple choice question with sesfiide responseless than high school,

GED, high school diploma, some college or associate’s degree or trade school, college degree, or



graduate degree. These responses were used to make three maternal educajionpsvédw
maternal educatiofless than high school, GED, high school diplopma)ddle maternal
educationsome collegeas®ciate’s degree, trade school)or high maternal educatidoollege or
graduate degree)

Expressive and ReceptiMocabulary Size

Each child was administered standized assessmentsbaith the initial assessmenidhat the
second assessment grear laterto determine his or her expressive and receptive vocabulary
size. Children were given tlieabody Picture Vocabulary Test, Fourth Edit{®PVT-4) (Dunn
& Dunn, 2007)and theExpressive Vocabulary Test, Second Edi{EvT-2) (Williams, 2007)

Language Sample

Data Collection To collect a language sampgleeach child’s home environment, each family

was given a Language Environment Analysis (LENA) recording deid_ ENA is a small

digital auditory recordemorn by the childn a specially designed vest eslhiirt, which records

the surrounding environment for up to 16 hoditse LENA ®ftware then analyzes the recaorgli

and reports a variety of measunesluding the following: how many words were spoken by

adults, how many vocalizations were produced by the child, and how many conversational turns
occurred. Information on the auditory environment is also providelliding: proportion of
meaningful speech (speh close to the child), percent distant speech, percent electronic noise,
percent other noise, and percent silence. These measures are provided for various time intervals,
including the entire day, hodoy-hour, and for each fiveninute time periodEachfamily was

instructed to have their child wear the device for the entirety of a ‘typical day at a home’,

meaning a day in which the child spent the majority of their time with caregivers and did not

attend day care.
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Data AnalysisFor each child, theourwith the highest conversational turn count (CTC) was
selected for further analysis. The first thirty minutes of tlour was transcribed Inained
graduate and undergraduatadent researcheusing the software program Computerized
Language AnalysiSQLAN) (Ratner & Brundage, 2013A different thirty minute interval was
chosen fo analysis (either the second thintynutes of the hour or the first thirty minutes of the
hour with the second highest CTC) if it was determined that the first samplstednmimarily
of interaction with a third party who was not the parent (e.g., a sf@egbage pathologist
visited one of the participants in the hour with the highest)®F@ the sample consisteadmost
entirelyof book reading.

The language samplesere orthographically transcribed in CLAN from the acoustic
waveform.Both adult and child utterances were transcrilsshtences were codatthe same
time that they were transcribed. All of the semantic and syntactic measures were coded
automatically umg the builtin CLAN coding systemSemantiesyntactic measures included
mean length of utterance (MLU), number of different words (ND&&yl symbolic emphas(8o
of nouns, adjectives, adverbs, and past partigipl€se builtin CLAN coding system works
using programs such as KIDEVAL and MORIDEVAL computes a variety agésults,
includingmean length of utterance morphemes (MLUM), mean length oftberance in words
(MLU-W), TTR, and clause density. KIDEVAL works using a program called MOR, which
breaks each utterance into morphemes and determines the part of speech for each word within
the utterance. KIDEVAL and MORutomaticallycompute thesmeasuresor each speaker
within a language samp{&acWhinney, 2015)

The conversational quality measuvesre coded by the first author or one of two other

trained transcriber/coders. Transcriber/coders met weekly to discuss difficult coding decisions.
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All parentallanguage was coded as either “child-directed speech”, “book-reading/prayer/songs”

or “other-directed speech”. Each child-directed utterance walen coded foconversational

quality measure€ach utterance wa®ded as either contextualizedde contextualized
Utterances were consideredntextualizedf they discussed things occurring in the ‘here and

now.’ Utterance immediately following child language were coded as contingembn
contingent; for the purposes of this study, an utterance was considered contigess ih
response to and/or related to the child’s utterance. Utterances imesponse to a child’s behavior

were not considered contingeBiach utterance was then coded as belonging to one of four
categories: question, comment, command, or other speech act. Questions were then coded as
either yes or no questions, opendedquesions, or closed questions. Comments were coded as
positive(expansionsrepetitions, or other comments), neutral, or nega@gnmands were

coded as either prohibitions or other commamgswell as direct or indirect commanésr
definitions and examplesf each coding term, see Tald& The codingsystemcanalso be

seenin the coding ‘web’ in Figure 2.2.

Table 22: Coding Terms Defined

Code & Abbreviation Definition Example

An utterance that is MOT: Honey can
OtherDirected Speech (ODS) spoken to anyone other | you help me with

than the targechild this?
Eor all An utterance involving | MOT: Twinkle
ora
book reading, praying, ot twinkle little star,
utterances: Book-PrayerSong (BPS) o
singing how | wonder what
you are?

) _ An utterance spoken to | MOT: What does a
Child-Directed Speech (CDS) )
the target chd cow say?
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Contingent Utterance (CTG:YES)

An utterance immediately
following child language
that is contingent on that

CHI: Mommy I’m
thirsty.
MOT: Alright I’ll get

language you some milk.
If CDS then: : :
An utterance immediately CHI: Can | have a
_ following child language | cooki€?
Non-contingent utterance (CTGON ) )
that is not contingent on | MOT: Turn around.
that language
_ _ An utterance that does n| MOT: Whatdo you
Non-Applicable Contingent Utterance| ) ) )
immediately follow child | think about that?
(CTG:NA) o
language MOT: | like it a lot.
_ An utterance about the | MOT: Those carrots
Contextualized Utterance (Yes:CTX)
Regardless ‘here and now’ look so yummy!
of An utterance about MOT: Remember

Contingency:

DecontextualizedUtterance (No:CTX)

something not irthe ‘here

and now’

what we saw at the

park yesterday?

Regardless

of Context

Yes or No Question

A question in which the

answer must be either ye

MOT: Should we go

outside?

(YNO):
or no.
Question Openended question | A question with a variety| MOT: What do you
(QUE) (OPN): of possible answers want to do today?
A question that has a MOT: Do you want
Closed question (CLO):| limited number of to stay up here or
answers come downstairs?
Direct A direct, explicit MOT: Don’t do that.
command | command with negation
Command | Prohibition (DIR)
(CMD) (PRO) Indirect | Anindirect command | FAT: That doesn’t go
command | with negation in your mouth.
(IND)
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Direct A direct command MOT: Put yair shoes
command | without negation on.
Other (DIR)
Command indirect An indirect command MOT: Can you help
ndirec
(CDO) without negation me pick up the toys
command
SO we can make a
(IND)
fort?

Expansion | An utterance that gives | CHI: Coat.

(EXP) the child a better MOT: yes that’s your
linguistic model that they| old coat isn’t it?
couldpotentially say

Repetition | An utterance in which th¢ CHI: goat!

N (REP) parent repeats the child’s | MOT: goat!
Positive _
utterance (not necessaril
Comment verbatim).
(CMT) Other An utterance in whic the | MOT: | love you

Positive parent affirms the child’s | with all my heart.

Command | behavior or offers praise,

(CTO)

Negative (NEG)

A comment with negative

intonation

MOT: | hate when

you repeat after me.

Neutral (NEU)

Any other comment mad

by the parent.

MOT: Alright let me

get you some milk.

Other Speech Act (OSP)

Any speech act that doeg
not fit into the other threg
categories (i.e. fillers,

attention getters, requesi

for repetition).

MOT: Hey!
Or
MOT: What did you

say?
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Figure 2.1: Coding web used for arsly
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Here is an example of a coded utterance from a participant’s language sample transcript:
*MOT-CHI: Nessie pick out your jammies and bring them downstairs.
%spa:$CDS:CTG:No:CTX:Yes:CMDCdo:Dir
The code denotes that this utterance was coded &s:dit@cted, norcontingent,
contextalized, and a direct ngprohibitioncommand.
There were five transcribers. | transcribed the language samp&k éort of 52
participants and an undergraduate who was doing her thesis on a related topibé&@2s

language samples of out of participants. The remaining language samples were transcribed
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by three other undergradie transcribers (JD 5 EW = 2, MK = 3). All coding was done by
either myself or the undergraduate student who was also doings thesirater reliability
between myself and the other coder was assessée hwo codersndependently reoding
approximately 20% of the filgd1/52) Pairwise correlations between each of the quality
measures were as followgercent of decontextlized utterances (= .78,p = .04),percent of
commandsr(=.98,p < .001), percent of prohibitions € .95,p < .001), percent of negative
feedbacki(=.96,p < .001), percent of indirect commands=(.89,p < .001), percent of
expansionsr(= .70,p = .016), and percent eontingentutterancesr(= .38,p = .25. A possible
explanation for the poor inteater reliability for contingent utterances is a confusion over when
to code utterances &BA for contingency versus nabntingent.

Analysis

Question 1 wasWhat is the relationship between different measures of quantitguaiiy of
home language inpuDoes quality necessarily increase as quantity increase? How is this
relationship influenced by the specific measure of quantity or qualityaw is it related to
SES?To address this question, a seriesumdlysesvererun. All linguistic quantity measures
were correlated with athorphologicalsemantic and conversational quality measures of interest.
The linguistc quantity measures wederived from the LENA reportsadult word count (AWC)
and proportion omeaningful speecii.he €mantic/syntactic qualitneasures weneumber of
different wordgNDW), total number of wordéTNW), and mean length of utterance in
morphemegMLU). The converational quality meases were: % decontextualized utterances,
% contingent utterances, % indirect commagtisommands% negative feedback (negative
comments and prohibitionsggnd %expansionsThe conversational quality measures were

defined as describad Table 2.30neway ANOVAs were then run with quantity and quality
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the independent variabte determine group differences in quality and quantity measures

Table 23: Conversational quality measures

Quality measures

Numerator

Denominator

Percent of contingent

speech

# of contingent utterances

# of contingent utterances + # of

noncontingent utterances

Percent of decontextualize

utterances

# of decontetualized utterances

# of decontextualized utterances

# of contextualized utterances

Percent of commands

# of direct and indirect
prohibitions + # of direct and

indirect ‘other’ commands

Total number of utterances

Percent of prohibitions

# of direct pohibitions + # of

indirect prohibitions

Total number of commands

Percent of indirect

commands

# of indirect prohibitions + # of

indirect ‘other’ commands

Total number of commands

Percent of negative
feedback

# of direct and indirect
prohibitions + # of rgative

comments

Total number of utterances

Percent of expansions

# of expansions

Total number of comments

Question 2vas Is vocabulary growth better predicted by measures of home language

guantity or quality? Is this relationship influenced by SES2address this questiorgan, a

series of correlationwerebetween the linguistic quantity and quality measures described above

and measures of expressive and receptive vocabulary. Thaneeasvocabulary includdabth

measures of vocabulary sizeP¥T-4 and EVF2 growth score valuest ages 3;6 to 4;0) as well

asstandardized measures of vocabulary 6R@VT-4 and EVTF2 standard scorest ages 3;6 to

4;0). Eightdifferent stepwise regression models were rémur for expressive vocabulagnd
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four for receptive vocabulary. These models are described in detail betevdependent
variable waghe vocabulary measuredthe independent variallevere all othe input
measure that were significantly correlated with this measure of vocabakvyell asnaternal

education level.
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CHAPTER THREE
Results

Relationships among quantity and quality measures of home language input and
maternal education leveThe first series of questions addressed by this study were the
following: What is the relationship between different measures of quantity and quality of home
language input? Does quality necessarily increase as quantity increases? How is this relationship
influenced by the specific measure of quantity or quality and hawetated to SES?

To address these questions, a series of correlations were run between the quantitative
input measures from LENA (adult word count [AWC], proportion meaningful speech), the
syntactic/sematic measures from CLAN (MLU in morphemes [MLUnber of different words
[NDW], total number of words [TNW]), and the conversational quality measures from CLAN
(percent contingent utterances, percent decontextualized utterances, percent prohibitions, percent
commands, percent indirect commands, and pérwgative feedback). AWC was correlated
with MLU (r = .29 p=.049), NDW (r = .37, p =.010), TNW (r = .42, p < .01), percent of
contingent utterances = .38, p=.010), percent of decontextualized utteranfes .30 p=.04),
and percent of indirecommandgr = .38, p = .010). Proportion of meaningful speech was not
significantly correlatedavith any quality measures. Thessults suggeshat there were some
relationships between quantity and quality measures of home language input, but these

relationships were inconsistenigbres 3.1 to 2 illustrate these relationships.

Insert Figures 3.2 3.2about here

| also examined whether measures of lexical and morphological quality (MLU, NDW,
and TNW were correlated with theonversationadjuality meaares through a series of

correlations. MLU was correlated with percent of decontextualized utteranee39 p < .031),
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NDW (r = .64,p < .01),and percent of indirect comman(@s= .42, p< .01).NDW was
correlated with the percent of commairids -.61, p< .01)and TNW was correlated with the
percent of decontextualized utteranaes (30,p = .02). Figures$.3 to 3.4illustrate these

relationships.

Insert Figures.3 — 3.4about here

Finally, | examined whether there were significant differencesly of the quantity or
guality measures of home language input as a function of maternal education level. | ran a series
of oneway ANOVAs. The dependent measures wére quantity measures (AWC and
proportion of meaningful speegtihe lexical/morpholagal quality measures (MLU, NDW,
TNW), and the conversational quality measures. Maternal education level was the independent
variable.
A number of the ANOVASs yielded statistically significant differences as a function of
maternal education level. Thesere¢he following: AWC F[2, 43] = 6.141p < .01), MLU
(F[2, 49] = 4.09p = .02), NDW €2, 49] = 3.46p = .03), percent of commands[R, 49] =
3.69,p = .03), percent of indirect command§Z4, 49] = 3.52p = .03), percent of prohibitions
(F[2, 49] =4.04,p = .02),andpercent of negative feedbadi2, 49] = 3.11p = .05). There was
a marginally significant difference between groups for proportion of meaningful sgdacik 3]
= 2.95,p = .06) and percent of decontextualized utteranEgy @9] =2.48,p = .09). Figures.5
to 3.17show the quantity and quality measures for which there were significant group

differences.

Insert Figures.5- 3.8about here
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Posthoc comparisons (Scheffe method) were used to examine differences between each two of
the three groups for the ANOVAs with significant group differences. The low maternal
education level was significantly different from the high maternatation level for AWCH =
.007), NDW p =.052), and percent of negative feedbark (047). The middle maternal
education level was marginally different from the high maternal education level for AWC (
.062). With two exceptions, the low and middtkieation groups did not differ from each other
and had significantly lower values than the high maternal education group. The low maternal
education level was significantly different from the middle maternal education level for percent
of commandsg = .04) and percent of prohibitionp € .03). There were no significant paired
comparisons for percent of contingent utterances or percent of decontextualized utterances.
Vocabulary growth and measures of home language quantity and qi&lé@ysecond set
of questions addressed by this study were the followingadabulary growth better predicted by
measures of home language quantity or quality? Is this relationship influenoeatdayal
education levél
Figures 3.9 to 3.18howEVT-2 and PPV¥4 standard sires by maternal education level
at both time pointsA series of correlations were run between the linguistic quantity and quality
measures described above, as measured at time point 1 (when children were 2 ! to 3 years) and
expressive and receptive vocddry size (as quantified by standard scores on the-E¥iid

PPVT-4) one year later at time point 2 (when children were 3 ! to 4 years).

Insert Figures.9 to 3.10about here

Expressive vocabulary size at time point 2 was significantly correlated wotmemasures
of quantity of linguistic input at time point 1: proportion of meaningful speesh33,p = .04)

and AWC ( = .42,p<.01). Expressive vocabulary size at time point 2 was also significantly
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correlated with two lexical/syntactic measuresjoélity of linguistic input at time point 1: MLU

(r =.45,p<.01) and NDWr = .36,p = .01). Finally, expressive vocabulary size at time point 2
was significantly correlated with five measures of conversational quality of linguistic input at
time pointl: percent commands € -.33,p =.02), percent of indirect commanas=.46,p <

.01), percent prohibitionsr(=-.32, p=.03), and percent of negative feedback {.38,p =.01),

and percent of decontextualized utterances.b1,p < .01). These rationships are illustrated in

Figures3.11 to 3.14

Insert Figures.11- 3.14about here

Receptive vocabulary score at age 3;6 to 4;0 was correlated with two measures of
guantity of linguistic input at time point 1: proportion of meaningful speeeh35s, p=.02) and
AWC (r =.35,p =.02). Receptive vocabulary size at time point 2 was also significantly
correlated with two lexical/syntactic measures of quality of linguistic input at time point 1:

MLU (r = .49,p<.01) and NDW (= .41,p <.01). Finaly, receptive vocabulary size at time

point 2 was significantly correlated with 5 measures of conversational quality of linguistic input
at time point 1: percent decontextualized utterafices29,p = .04), percent commands= -

.33,p =.02), percenprohibitions ( =-.43 p< .01), percent negative feedback=(-.48,p <

.01), and percent indirect commands(.39,p < .01). Figures3.14to 3.19illustrate these

relationships.

Insert Figures.14— 3.19about here

We then ran four stepwise multgpiegression models with a measure of expressive
vocabulary as the dependent variable and four stepwise multiple regression models with a
measure of receptive vocabularyts dependent variable. Table 8dscribes the four models

for expressive vocabutaand the models for receptive vocabulary were exactly analogous to
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this. For both expressive and receptive vocabulary, one model included standard scores as the
dependent variable and the other model include growth score values as the dependent variable.
Growth score values are a transformation of the raw score. The advantage of growth score values
is that they are linear and therefore appropriate for statistical analyses, while raw scores are not
linear. Growth score values are a more direct measurecabulary size, while standard scores
are normalized for age. In addition, for both the expressive and receptive vocabulary models, one
of the two models included the relevant vocabulary measure at time point 1 and the other model
did not.

The independentariables were all of the quantity and quality measures that were
significantly correlated with either EVZ or PPVF4 standard scores. Maternal education level
was also included as a predictor with low maternal education level as the reference condition.

Table 3.1 Stepwise multiple regression models for expressive vocabulary

Model 1 Model 2 Model 3 Model 4

Dependent variable

EVT standard
score at time

point 2

EVT standard
score at time

point 2

EVT growth
score value at

time point 2

EVT growth
score vale at

time point 2

Vocabulary score at

time point 1 includec

yes

no

yes

no

For model 1, there were three significant predictors of £\6fandard scores at time

point 2. Together, they predicted 72% of the variability in the E\8fandard score. Thesens

EVT standard score at time poin{f= .56, S.E. =.09,t = 6.18,p <.001), AWC (B =.01, S.E. =

.005,t=2.30,p=.03),and MLU (B =4.19, S.E. =1.51,t= 278, p=.009). All othervariables,
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including maternaleducation level were not significepredictors. For model 2, when EN2T
standard score was not included as a predictor in the model, there were again three significant
(but different) predictorsTogether, they predicted 49% of the variability in the EX/3Standard
score. The significargredictors were proportion of meaningful speech (f =117.59, S.E. =

46.47,t = 2.53,p = .02), percent of decontextualized utteran(es83.97, S.E. = 26.04, t = 3.22,

p = .003), and percent of negative feedback (3 =-108.74, S.E. = 48.49=-2.24 p=.03).

The results for models 3 and 4, with growth score values as the dependent variable, were
similar. For model 3, there were three significant predictors and together they predicted 74% of
the variability in the EVT2 growth score values at time poihtThese were EVT growth score
value at time point {3= .50, S.E. =.08, t = 6.49,p <.001), AWC (B =.009, S.E. =.004, t =
2.37,p=.02), and MLU ( =3.26, S.E. = 1.15, t= 283, p = .008). For model 4, when EV-R
growth score values were not included as a predictor in the model, there were threxasignif
and pgether, they predicted 49% of the variability in the EX3Standard score. The significant
predictors were proportion of meaningful speech (B =82.26, S.E. =36.73,t = 2.24,p = .03),
percent of decontextualized utteran(f&s70.33, S.E. = 20.59,t = 3.42,p = .002), and percent of
negative feedback (3 =-81.67, S.E. = 38.32=-2.13 p=.04).

For receptive vocabulary for model 1, there witree significant predictors and two
marginally significant predictors ¢fPVT-4 standard scores &ime point 2. Together, they
predicted 81% of the variance in PPMTstandard score$he significant predictors were:

PPVT-2 standard score at time pointl<.62, S.E. =.08,t = 7.38,p < .001),MLU (B = 2.73,
S.E. =1.16t = 2.35,p=.02), and ma&rnal education level (low to middle maternal education
level comparison = 9.63, S.E. = 3.69,= 2.61,p = .01; low to high maternal education level

comparisonf = 8.72, S.E. = 3.84,= 2.27,p = .03 ). The two marginally significant predictors
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wereproportion of meaningful speecp € 54.82, S.E. = 27.31, t = 2.01,p = .053) ancpercent of
negative feedbacl3(=-58.81, S.E. = 29.43=-2.0,p = .053). For model 2, when PPMT
standard score at time point 1 was not included in the model, ther¢hnesresignificant
predictors and together, they predicted 49% of the variance in BR¥@ndard scores. These
were: proportion of meaningful spee¢h=105.61, S.E. =41.27,t = 2.56,p=.01),MLU (B =
5.65, S.E. =1.69,= 3.34,p = .002), and percémegative feedbaci(=-134.04, S.E. = 42.84,
=-3.13,p = .003)

For receptive vocabulary models 3 and 4, with growth score values as the dependent
variable, the results were similar. For model 3, there was one significant predictor and two
marginally significant predictors and they predicted 80% of the variability in RB\gfowth
score values at time point 2. The significant predictor was PPVT growth score value at time
point 1(B = 0.65, S.E. =0.08, t = 8.04,p < .001). The two marginally signimt predictors were
MLU (B=2.11,S.E.=1.17,t=1.79,p = .08), and percent of negative feedbftk -55.90,

S.E. =29.81t = -1.87,p = .06). For model 4, when PPWIgrowth score values were not

included as a predictor in the model, there wereetbignificant predictors and one marginally
significant predictor. Together, they predicted approximately 47% of the variability in the-PPVT
4 standard score. The significant predictors were proportion of meaningful ¢peed®, S.E.
=.12,t=2.23,p=.03), MLU (B = .80, S.E. = .42, t = 3.52,p < .001), and percent of negative
feedbackp =-.15, S.E. = .46 = -3.35p < .001). The marginally significant predictor was

TNW (B =-.10, S.E. =.54t = -.19,p = .06).
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Figure3.1 ADW plotted againsimeasures of semantic/syntactic quality: NDW (top) and MLU
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CHAPTER FOUR
Discussion

Two questions were addressed in this paper. The first quest@onined the relationship
between linguistic quality and quantity of home language input, and whether or not this
relationship was influenced by maternal education level. The results suggested that the relations
between the measures of linguistic quarditg quality were not particularly strong or surprising.
The proportion of meaningful speech was not correlated with any of the linguistic quality
measures. While adult word count was correlated with some of the linguistic quality measures,
these tended toe, for the most part, measures that were quantitative in nature. For example,
adult word count was correlated with number of different words, total number of words, and
MLU. There were relatively few significant correlations between AWC and the conoeeiati
guality measures. There were also relatively few significant correlations observed between the
morphological/semantic quality measures (MLU, NDaid TNW) and a number of the
conversational quality measures, suggesting that having a large vocabulangaousplex
syntax does not necessarily lead to being a responsive and contingent conversational partner.
As in previous research (Hart & Risley, 1995; Dollaghan et al., 1999; Rush, 1991; Rowe, 2012),
maternal education level was associated with sigmitidifferences in a number of the quantity
and quality measures of home language input, including ADW, MLU, NDW, and percent of
commands, indirect commands, prohibitions, and negative feedback. The small number of
participants in each group (n= 15; 22) &4d large variability within groups may explain why
other differences were not found to be statistically significant.

The second question focused on how the quantity and quality of home language input

when children are 2 ! to 3 years of age influenceditlexpressive and receptive vocabulary size
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one year later. The results here are complicated. As expected, the best predictor of vocabulary
size at age 3 ! to 4 is vocabulary size at age 2 ! to 3. However, even when vocabulary size at
time point 1 was inladed in the models, there were additional significant predictors. For
expressive vocabulary, two quantity measures (AWC and proportion of meaningful speech) were
predictive. Conversational quality measures that predicted expressive vocabulary size were
percent of decontextualized speech and percent of negative feedback. MLU was also a
significant predictor of expressive vocabulary size. Receptive vocabulary size was predicted by
just one measure of quantity (proportion of meaningful speech) and one etiovaisquality
measure (percent of negative feedback). Across models, receptive vocabulary size was
consistently predicted by MLU. With one exception, maternal education level did not directly
influence vocabulary size, although it may have had an iridifésct by influencing the

linguistic quantity and quality measures. As noted above, maternal education level led to
significant differences in a number of the quantity and quality measures of home language input.
In summary, the measures that had tleatgst impact on expressive vocabulary size were:

AWC, proportion meaningful speech, MLU, percent of decontextualized utterances, and percent
of negative feedback. The measures that had the greatest impact on receptive vocabulary size
were proportion of meningful speech, MLU, and percent of negative feedback. This further
emphasizes the role that quality of input has on vocabulary development.

The results of this study are consistent with previous research investigating the
relationship between vocabulaigvelopment and linguistic quality. These findings build on
previous research by Hoff (2003), which found differences in linguistic quality based on
maternal education levdtor example, thdata suggesthat mothers with a lower education

level tend tause more direct commands, whereas mothers with a higher education level tend to
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use a greater proportion of indirect commands. These differences at least in part can result in
differences in vocabulary size. Rush (1999) found that positive feedback svagghp
correlated with child language development, and these results suggest the inverse is true as well;
negative feedback can adversely affect language development. Other research (Salo et. al, 2013;
Hoff-Ginsberg, 1991; Hoff, 2003) emphasized theaféd contingent utterances oncabulary
development, whereas thissearch suggests that contingency is less important than whether or
not parent language is complex and contextualized. Previous research relating parent input and
vocabulary developmeng$often looked at children’s vocabularies starting in kindergarten and
following them throughout the school years. This study examined children’s vocabulary size at
least one full year before they started kindergarten, which adds further evidence to thappo
effect that input quality has on early language development.

There were some limitations of this study, including the small number of participants.
The number of low and middle maternal education level participantsastaitedby the
available mmber of participants from the larger longitudinal project. In additionginally set
out to have a larger number of high maternal education level participants, so that each low and
middle maternal education level participant had an age and geradeled peer in the high
maternal education group. Time constraints prevemefiom doing this. In additionyhile
inter-rater reliabilitywas measurefbr the reliability ofcoding, intefrater reliability for
transcription was not assess®wcabulary size as operationally defined only by the children’s
standardized test scores, which may be an inaccurate or incomplete measure of vocabulary.
Other limitations include that maternal education leva$ useas the sole measure of
socioeconomic statugtherthan also consideringther factors that influence maternal education

level such as occupation and incetoeneeds ratio. Furthermore, this study did inatude
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family composition, demographic mfmation, or maternal age in thaalysesl was alsainable
to examine parents’ use of rare words, which has been previously found to be a significant
predictor of vocabulary in children this age (Rowe, 2012).

It should also be noted that how each conversational quality measure was defined may
have influenced theutcomes. For example, expansions were defined extremely narrowly. An
utterance needed to include additional linguistic complexity (e.g., dulghie mother a big
doggig to be coded as an expansion. Consequently, expansions were onlg@¥nuénts
across the entire group and even parents from high maternal education level families only used
expansions 4% of the time. If this category had been defined more broadly, the results might
have been different.

Future studies should attempt to answer tbégarch question using various measures of
children’s vocabulary, and with a larger number of participants. In addition, now th@thas been
established thajuality of input has a significant effect on vocabulary development, it must be
determined if pants can be taught to modify the quality of their speech. Previous research
shows that parents can be taught to increase the quantity of their language through parent
intervention programs and access to data (Suskind et al, 2013). However, teachinggarents
reduce their use of commands or increase tissrofdecontextualized language is a much more
complex task. Furthermore, it may be unrealistic to expect parents to use less prohibitions,
particularly if they are single parents. Research must be dafetd¢rmine if these are feasible
expectations for parents of young children.

In any case, this study has significant implications for future pa@athing intervention
techniques. Many parenbaching programs, particularly programs like “Providence Talks” and

the Thirty Million Word Project, focus solely on having parents increase the number of words
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they speak every day and bombarding their children with language input. Parents should be
encouraged to increase the quality of their input, ratherginaply the quantity of their

language, including increasing the length of their utterances. Parents, regardless of their
educational background or socioeconomic status, should be encouraged to discuss more abstract,
decontextualized concepts with theirldnen to boost their receptive and expressive vocabulary.

In addition, parent coaching techniques should focus on avoiding excess amounts of negative

feedback, as this may have a negative effect on vocabulary development.
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