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“Talk pedometer” technology
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What is LENA measuring?

e Detail in “The Design and Purpose of the LENA System”
e www.lena.org/technology

* Algorithm automatically parses daylong recording into "speaker”

e Key child and Adult are identified, but what is said is not
* Audio data deleted after processing

e Adult Word Count: Estimated number of adult words spoken near the child

* Words are not identified; estimates are based on acoustic variables like
vowel/consonant distributions and adult segment duration

Januar y 25,2023 4 © LENA
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Conversational Turns

* Alternations between key child and adult — one initiation and one response
e Key Child=>Adult =1 turn
* Key Child>Adult>Key child =1 turn
e Key Child>Adult>Key Child>Adult = 2 turns

gDQ© =1 turn

Januar y 25,2023 LENA




Confirming the power of turns
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PREDICTORS OF PRESCHOOL
LANGUAGE ENVIRONMENTS AND
THEIR RELATIONS T0 CHILDREN'S
VOCABULARY

Rob Duncan, PhD

Assistant Professor in HDFS and Public
Health, Purdue University
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Study Motivation

Preschool Experiences as Important Contexts of
Development

= Majority of preschool-aged children attend
some form of child care

» Limited evidence using the LENA in preschool
classrooms

= Limitations to classroom-based measures that
are typically used

2~ FURDYE




Research Objectives

1.

Descriptively, what do children’s language environments look like
over the preschool day and between- and within-classrooms?

How do socio-demographic characteristics relate to children’s
language environments?

How do language environments (child-level and classroom-level)
relate to children’s vocabulary when controlling for socio-
demographic characteristics?

2~ FURDYE




Method

Participants and Measures

= LENA data from 91 preschool-aged children in 23
classrooms

= LENA at 3 waves (two days per wave) during the
preschool year

* Nearly 1500 hours of valid LENA recordings in preschool
classrooms!

= Vocabulary assessed (PPVT) in the fall and spring of
preschool year

= Study cut short due to COVID-19 pandemic

« 2" year data missing all spring LENA and PPVT data
unfortunately

2~ FURDYE
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Method

Analytic Plan

= Descriptively examine language environments during the preschool
day, across the preschool year, and between- and within-classrooms

(RQ1)

= Examine whether socio-demographic characteristics predicted
language environments using structural equation modeling (RQ2)

= Examine whether language environments, when controlling for socio-

demographic characteristics, relate to vocabulary using structural
equation modeling (RQ3)

2~ FURDYE
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Variability in Adult Words Heard Throughout the Day
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Variability in Conversational Turns Throughout the Day
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Variability in Adult Words by Classroom

8 200

=]

£

S <o

To) 23 =

g oo S50 S R i .
© ° o &

o = °

I A

(7)) A O 2 it

- 100

S A e s . a  ©

3 @ o M o L 2

5 A g o o * g e * o

2 50 < O

£ Lo 3 _________ _g___A:___. ______________________________________________________
S o s @8

7] & o

3 b4 N4

O 0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Preschool Classroom

® Overall < Wave 1: Fall of Preschool
0 Wave 2: Winter of Preschool A Wave 3: Spring of Preschool

2~ FURDYE

14




Variability in Conversational Turns by Classroom
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Family Income Predicts Language Environments

Socio-demographic factors as predictors of language
environments

Wave 1 All Wave 1 All

Male - 19% -.07 .03 217
Age 12 18 -.08 -.03
Income 36** A46*** 21 32%*
Parent Ed 10 11 .03 -.08
White 19* .08 -.07 -18
Married 11 .01 .07 .04
English -.02 -.04 71 13

tp<.10

27 FURDUE i
Hork p< .001




Child-Level Conversational Turns Predicts Vocabulary

Language environments as predictors of vocabulary

CcV 12 11 -.01 -.00 .02 .01
AW 16* .01 .06 -.09
CT 21 16 A7 A7
AW Class 15 15
CT Class .07 .01
tp<.10
45 PURDUE *p< .05




THANK YOU

Funding sources:

Indiana’s Family and Social Services Administration, Grant/Award
Number: 0000000000000000000026332;

Kinley Trust Grant, Grant/Award Number: 41000556;

Purdue Research Foundation, Grant/Award Number: 60000029
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Child care settings

e Professional development for
early childhood educators

e Regular feedback on
interactive talk through
coaching and reflection

e Coaching modules designed
to fit existing routines

19 LENA
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GROW How it works

, 1. LENA Day ——) ” m—) L %
CQ
® Increased Positive outcomes
~' interaction for teachers and children
Wa® 2. Coaching
3. Practice and feedback

Januar y 25,2023 2 LENA
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2021 RFP — LENA Grow Evaluation

* Two sites were selected to conduct an evaluation of LENA Grow, chosen to reflect
LENA Grow partners nationwide

2. [ oroutrt )

Next Door proutFive

: : : nextdoor Columbus, Ohio ] ]
Milwaukee, Wisconsin 1 Sprout Fl \’e
Next Door is a leading provider of high Since 1922, SproutFive (formerly South
quality early childhood education in Side Early Learning) has ensured that
Milwaukee. Next Door has served the every child benefits from a holistic, high-
community for more than 50 years, quality early education. SproutFive’s
supporting children and families in model combines data-informed decision-
Milwaukee’s most under-resourced making, embedded professional
neighborhoods. Today, Next Door serves development, integrated family
more than 900 children from birth to age engagement, and evidence-based best
five through two centers, a home visitation practices, yielding impressive results.
program, and 13 early childhood

partnership sites across the city. k J

January 25, 2023 2 LENA
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Grow Evaluation Grant Design

Treatment

Assessments

Control

Assessments

January 25, 2023

Winter 2022

Pre Period

TS GOLD® — Winter Checkpoint
LENA Teacher Perception Survey

CLASS®

Pre Period

TS GOLD® — Winter Checkpoint
LENA Teacher Perception Survey
CLASS®

LENA

GROW

Normal operations

22

Spring 2022

Post Period

TS GOLD® - Spring Checkpoint

LENA Teacher Perception Survey
CLASS®

Post Period

TS GOLD® — Spring Checkpoint
LENA Teacher Perception Survey
CLASS®

© LENA
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Pre-post Child Outcomes Pre-post Teacher Outcomes
1. LENA Conversational Turns per hour 1. LENA Teacher Perceptions Survey
 All children * Self-efficacy * Reading
e Bottom third of classroom * Job Satisfaction ¢ Hope for children
e Stress * Interpreting graphs
2. Teaching Strategies GOLD® 2 CLASS®

* Language Domain * Toddler classrooms

* Literacy Domain e Emotion/Behavior Domain
* Engaged Support Domain

Januar y 25,2023 23 © LENA



Next Door Child Demographics

Treatment: N=79 children, 3 centers and 10 classrooms.
Control: N=77 children, 3 centers and 10 classrooms.
Age: 6 to 65 months; Mean = 32

January 25, 2023

Multiracial, Other

12%

White
10%

Hispanic _—~

39%

BA+
23%

Child's Race/Ethnicity

Parent Education

,’

P

African American
39%

Less than BA
77%

24

SproutFive Child Demographics

Treatment: N=58 children, 4 classrooms.
Control: N=48 children, 4 classrooms.
Age: 2 to 63 months; Mean =40

Child's Race/Ethnicity

Multiracial, Other
16%

White
35%

African American
45%

Hispanic
4%

Parent Education

BA+
36%
Less than BA
— 64%

LENA
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SproutFive: Change in Turns

Next Door: Change in Turns

+30%

+68%

January 25, 2023
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LENA Grow children increased significantly in
TS GOLD Language and Literacy Domains
Next Door SproutFive

Change in Language Change in Language
80

Grow Children Control Children * Grow Children Control Children

Change in Literacy o Change in Literacy

60 60
) : §
20 20

) T

T

-20
Grow Children Control Children Grow Children Control Children

Januar 25,2023
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Next Door Teacher Demographics SproutFive Teacher Demographics

18 Treatment teachers and 18 Control teachers. 9 treatment teachers and 11 control teachers

Teacher Race/Ethnicity Teacher Race/Ethnicity

Multiracial, Other

8% . .
African American

25% White
. 42%
White ’ African American
22% 58%
> Hispanic
45%
Teacher Experience Teacher Experience
Less than 1 year Less than 1 year
/ 14% / 10%
1-4vyears
1-4years 15%
10+ years 14%
53%
’ \ 5-9years
10+ years 5%
T~ 5-9vears 70%
19%

January 25, 2023 27 LENA



SproutFive Teachers increased self-efficacy, job satisfaction

How much talk is there during snack/meal | feel comfortable talking with other My expertise, training and experience have
times? professionals about the challenges | face daily. put me on the cutting edge of the workforce
5 5 5
o/ % +41cy**
+21% +14% °
+31%**
+10%
4 4 4
190,
3 3 3 18%
2 2 2
1 1 1
Grow Teachers Control Teachers Grow Teachers Control Teachers Grow Teachers Control Teachers
* change is significant at the p < 0.10 level
** change is significant at the p < 0.05 level
January 25, 2023 LENA
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Next Door Teachers decreased stress, more confident
about children’s futures

How many times do you read with
children in your care?

Grow Teachers Control Teachers

January 25, 2023

I am confident in my ability to
read and interpret graphs.

+14%**

Grow Teachers

+3%

Control Teachers

29

How often do you feel stressed
during the workday? (reverse-coded)

+12%**

Grow Teachers

-4%

Control Teachers

| feel confident children in my
care will do well in school?
+13%**

-3%

Grow Teachers Control Teachers

* change is significant at the p < 0.10 level
** change is significant at the p < 0.05 level

LENA



Grow rooms increased in 6/8 CLASS domains

B Grow Rooms @ Control Rooms
0.80

0.60

0.40

0.20

0.00

-0.20

Change in CLASS Score

-0.40

-0.60

-0.80
Facilitation Behavior Regard for Quality of Language Teacher Positive Negative
of Learning Guidance Child Persp. Feedback Modeling Sensitivity Climate Climate

January 25, 2023 30 LENA
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Io . .
|\/lhn Heilman, PhD, University of Wisconsin
aura Moyle, PhD, Marquette University
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synopsis: Evaluation of LENA Grow in Milwaukee Head start Classrooms
Spring 2022
prepared by John Heilmann’ and Maurs Moyle®
"+ University of Wisconsin-Milwaukee
' Marguette University

e LENA Systern s an innovative technolog that provides automated feedback on children's
language environments. Children Weer Sigital recorders o capture the ful language
ranment during  typical day. LENA oftware automatically summarizes the quanity of
“ult-child interactions. The LENA Grow ‘program incorporates <lassroom-level and child-level
$ENA data with a coaching curriculum €0 ‘promote language nutrition for early educators.
Throtgh LENA Grow, teachers complete & o ek curriculum, where they recee LENA data
Hrom their classraoms, discuss strategles 10 O erease theirlanguage nutrition, and develop goals
o mcrease the quantity and auality of teractive language used with children in their

o emooms. LENA summarizes the overal s mount of talking within the classroom environment
(Total Words), as wellas the amount of interaction with individual students (Conversational
Turns).

We evaluated the program's overall effectiveness at three levels: (1) Direct impact on teacher
talking, (2) Impact on teacher <elf-perceptions, and (3) Impact on child outcomes. The
‘ovaluation was conducted ith data T lncted from treatment and contrcl classrooms at Next
Deor Foundation,  gold:standard early ehildhood agency that serves chidren and families in
Milwaukee. Next Door provides enter-based early childhood education through its direct
administration of Early Head Starts Liead Start, and Kindergarten classrooms

The following i a high-level synopsts of our findings from this evaluation- For complete
background information, participant Gemographics, and results from the study, please see the
full Executive Summary

1. Impact on Teacher Talking

At the end of the 10-week coaching prograrty children in the 10 classrooms Were exposed to
Sdult talk at a much higher frequenc- e hers went, on average, from procuciiE 950 words
per hour o producing 1,163 words pet our, ahich was 2 22% increase in words produced.

The teachers, as a group, noteblY ncreased conversational turns with the children in their
clagsrooms. At baseline, teachers were oroducing, on average, 29 (s Per hour (56% higher
than nationwide averages). Given thev Bt at anusualy high levels, it s even more

e orthy that at the end of the LENA Grow arogram, teachers were producing 21 average of
56 turms per hour, which was 2 245% increase I versational turns over a 10-week period.

© LENA
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Stay connected
LENA

Visit us online at LENA.org

£ Find us on Twitter @LENAEarlyTalk
n Find us on Facebook @LENAEarlyTalk
B Find us on YouTube @LENAEarlyTalk

Januar y 25,2023
32

...And sign up for
LENA’s newsletter
to stay in the loop about
future webinars and
opportunities!

LENA.org/newsletter




