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Executive Summary

Developing and properly using instructional technology hinges on many factors including the developmental
appropriateness of the equipment itself and the content to which children are exposed.

The results of our recent study found that prekindergarten children in classrooms using the TeachSmart®
Learning System—an interactive whiteboard with instructional activities designed for preschoolers—made
significant gains from fall to spring in literacy and mathematics.

Participants

The study included 87 randomly selected children in school district preschools in the 2009-2010 school year. The
children were tested on measures of literacy and mathematics near the beginning and again near the end of
their prekindergarten year. There were two measures for literacy and one for math. The data were collected and

analyzed by outside consultants.

Results for Literacy

The Test of Preschool Early Literacy (TOPEL)
measures print knowledge, phonological
awareness, and vocabulary combined into an
Early Literacy Index. The children had a significant
increase in their Early Literacy Index over the
course of the year, where they began well below
average and ended as average.

The Get Ready to Read! (GRTR!) Literacy Screener
also measures early literacy skills, including
knowledge of letter and sounds, recognition of
spoken words, and phonological knowledge. The
children had a significant increase on the GRTR.
The score calculated from the Screener provides
an index of readiness to learn to read. At pretest,
46% of the children were Ready to Read, at
posttest 82% were Ready to Read.

Literacy Pretest Literacy Posttest

Not Ready

0,

18% to Read

B Ready to
Read

Conclusion

The importance of these findings is twofold:

(1) The literacy and math skills on which these
at-risk preschool children increased are known to

be predictors of success in school, both in the short-
term in kindergarten and first grade, and beyond to
have an impact on their entire schooling experience.
(2) The study supports that instructional technology,
as both a vehicle for presenting educational
information and as a vehicle for bringing strong
content and skills, can be used successfully with
young children in early childhood education
settings.
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Results for Mathematics

The CPALLS+ Math Screener looks at the

skills important for the development of math
knowledge; including counting, shapes,
operations, and number identification.
Children in the study showed a significant
increase from fall to spring. The Screener also
gives an index of progress towards school
readiness in mathematics. The results from the
pretest show that 72% of children achieved a
high enough score to be considered ready for
math in school. At posttest, that number had
increased to 92%.

Math Pretest Math Posttest

Not School
Ready in
Math
28% 8%
W School
Ready in
Math

Comparing with "Business as Usual”

Results for children in "Business as Usual"
classrooms showed no gains on the Get Ready
to Read! Literacy Screener. Children in the
TeachSmart® classrooms made significant gains
in literacy.

TeachSmart® Study GrOUp Pretest

TeachSmart® Study Group Posttest
0 5 10 15 20
Mean Score
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Overview

This study of randomly selected public school
prekindergarten children in classrooms using the
TeachSmart® Learning System—an interactive
whiteboard with instructional activities designed

for preschoolers—found the children to have made
significant gains from fall to spring in literacy (namely
print knowledge, phonological awareness, and
emergent writing), and in mathematics (namely
counting, operations, and shapes).

A. Background and Significance

The landmark report “Eager to Learn: Educating our
Preschoolers” highlights that young children are
better able to learn than current practices sometimes
allow'. An educational preschool experience with the
goal of preparing children for kindergarten means
including more academic areas such as letters and
counting, as well as helping build traits like being
inquisitive, persistent, and independent. It is possible
to motivate young children to learn concepts on
their level by building on their natural eagerness to
learn. Combining child-directed discovery along with
direct teacher instruction on basic pre-academic
skills supports the most effective learning for young
children?

Literacy

While it is becoming more accepted that literacy,
simply put, the ability to read and write to a
competent level, begins well before formal schooling;
it is only fairly recently that research has determined
which particular skills are critical predictors of
children’s success in these areas. The importance of
this can be noted in that one in three children will

experience significant difficulties in learning to read®*.

As a result, they will lag far behind most children their
age in reading and over time in content knowledge,
vocabulary, and other language skills*7, often never
catching up®'.

The encouraging news is that many problems

in reading can be prevented through providing
children who do not have the basic language skills
with instruction before they are exposed to a formal
reading setting. Many experts have concluded that
oral language, print knowledge, and phonological
awareness are important requisites for developing
reading skills'>™. The groundbreaking study produced
by the National Early Literacy Panel used a meta-
analyses approach and focused on the predictive
relationship between skills measured in preschool or
kindergarten and conventional literacy outcomes for
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children learning to read's. Conventional literacy skills
refer to such skills as decoding, oral reading fluency,
reading comprehension, writing, and spelling, and are
later developing expressions of reading and writing.
This is contrasted with precursor, foundational, or
emergent skills. More generally, early literacy skills can
refer to both precursor skills and conventional literacy
skills. The panel concluded the following:

® Alphabet knowledge and phonological
awareness are consistently the strongest
non-reading correlates for decoding, reading
comprehension, and spelling.

® Oral language, when determined by measures
of definitional vocabulary, had substantial
correlations with both decoding and reading
comprehension.

The panel also worked to identify the effectiveness
of instructional strategies, programs, or practices in
teaching either foundational or conventional literacy
skills to children. Definitions of the five strategy areas
identified are:

® (Code-focused interventions: Designed to teach
children skills related to cracking the alphabetic
code. Most code-focused interventions
included instruction in phonological
awareness.

® Shared-reading interventions: Involving
reading books to children. These interventions
included simple, shared reading and those
promoting various forms of reader-child
interactions with the material being read.

® Preschool and kindergarten programs:
Evaluations of aspects of a preschool or
kindergarten program. Many studies in this
category were on one particular intervention—
the Abecedarian Project. Others evaluated
effects of educational programs, curricula, or
policies, such as extended-year experience, on
kindergartners.

® |anguage-enhancement interventions:
Studied the effectiveness of an instruction
designed to improve language development.

® Parent and home programs: Interventions
using parents as agents of change. These may
have included teaching parents instructional
techniques to use with their children at
home to promote linguistic or cognitive
development.
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The panel found statistically significant moderate

to large effects with code-focused interventions
across a wide array of early literacy outcome. The
authors note that “code-focused interventions
consistently demonstrated positive effects directly on
children’s conventional literacy skills." Book-sharing
interventions yielded statistically significant and
moderate-sized effects on children’s print knowledge
and oral language skills. The home and parent
programs provided statistically significant moderate
to large effects on oral language skills and general
cognitive abilities. Significant and moderate to

large effects on spelling and reading readiness were
produced by preschool and kindergarten programs.
Interventions featuring language-enhancement
succeeded at increasing children’s oral language
skills to a large and statistically significant degree.
The report concludes that taken together, “there are
many approaches that parents and preschools can
implement to improve the literacy development of
their young children and that different approaches
influence the development of a different pattern of
essential skills”

Mathematics

Attention to teaching mathematics to young children
before they enter formal schooling is now in a similar
place as literacy was a decade or so ago. Overall,
Americans hold a generally negative attitude about
mathematics, and believe that if content is going to
be delivered to children in early childhood it should
be language and literacy. A recent study found that
parents feel it is more important for young children
to have exposure to literacy and language than
mathematics'’. One other stumbling block is the
discomfort many early childhood education teachers
feel teaching mathematics, either because they feel
unprepared or due to their own personal negative
experiences with math'®?',

The dilemma is that research finds that learning
mathematics is crucial for children in their early

years and for their later success in mathematics.
Further, when children have intentional instruction

in math they also show better overall outcomes

in literacy, science, and technology?>2. There are
striking similarities in themes that are emerging
between literacy and mathematics. Young children
from disadvantaged backgrounds show lower levels
of mathematics achievement than do middle-class
and higher status children*?’, Likewise, if they do not
receive more intensive mathematics teaching, children
who are at risk because of life circumstances, such as
poverty, will fall further behind their more affluent
peers over the course of time in school®,.
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Also similarly, preschool-age children are excited
about learning and enjoy activities that develop their
mathematical competencies®*32 Further as in literacy,
the early childhood period is vital for the maintenance
and enhancement of motivation to learn. This is
especially the case for children from disadvantaged
backgrounds, as giving them access to enriching

early learning experiences can facilitate starting
kindergarten on a more level playing field with their
more advantaged peers.

Fortunately, interest has been growing for including
instruction in mathematics for young children and
doing so in developmentally appropriate ways.
Research has picked up to the point where a number
of robust findings are now known. For example, the
National Research Council established the Committee
on Early Childhood Mathematics in 2007, with the
charge of pulling out key learning and teaching
practices around mathematical development in young
children®3. Troubling, though, is that examination

of current standards, curricula, and instruction in
early childhood education revealed that many early
childhood settings do not provide adequate learning
experiences in mathematics. Many early childhood
curricula that are widely used do not give adequate
guidance on content or instructional techniques

in mathematics. When early childhood classrooms

do include mathematics activities, they are often
integrated in other activities, making the teaching

of mathematics secondary to the other learning
goals. Emerging research shows this approach is less
effective in promoting children’s mathematics skills as
compared to an approach that makes math a central
and primary goal. Even though current research
regarding how young children develop and learn key
mathematics concepts has clear practice implications,
they are not known widely nor implemented either by
early childhood teachers, or those who prepare them
for educating children.

The Committee used a meta-analyses approach and
identified the foundational mathematics content
that should be provided to young children. Two core
areas: (1) number, which includes whole numbers,
operations, and relations; and (2) geometry, spatial
thinking, and measurement, are important for school
and life, and children find them interesting and enjoy
exploring them.

Instructional Technology

As discussed above, it is now well established that
three and four year olds need a strong focus on
cognitive development, along with attention to
their social/emotional development, to be ready
for kindergarten. Instructional technology is clearly
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emerging as having the capability to play a key role
in this preparation®* 3>, Experts confirm that preschool
age children are developmentally ready and able to
benefit from instruction with technology*8. The use
of educational technology is now emerging as having
a major, positive impact on the social, emotional,
language, and cognitive development of children3,
It is recommended that many opportunities be

given during the preschool years for exploration
using technology tools in a playful, supportive
environment*'. Developmental appropriateness also
involves connections made in a meaningful way to
the curriculum and in support of creativity and critical
thinking*2.

Researchers further agree that a number of
technology applications have the potential to
support and extend learning in the young child
through their unique capacity to provide excellent
instruction in these important developmental areas
that are critical for educational success. For example,
research has found that preschoolers who used
computers with supporting activities for key learning
goals, had more gains than children without such
computer experiences. Among others, these included
gains in knowledge, long-term memory, verbal

skills, mathematics, problem solving, and manual
dexterity®. A set of studies with low-income children
found those who received a computer curriculum had
increases in cognitive, motor, and language scores
compared to similar children in a regular curriculum**
*.Recent research published in the journal Pediatrics
found that young children who had access to a
computer compared to those who did not, performed
better on measures of cognitive development and
school readiness as measured by the Boehm Test

of Basic Concepts and the Wechsler Preschool and
Primary Scales of Intelligence. The lead author notes
the findings suggest that “computer access before

or during the preschool years is associated with the
development of preschool concepts and cognition*.”

A recent study of educators around the use of

digital media concluded that observers, from
educators and policymakers to parents and business
people, overwhelmingly agree that technology

is an essential component of education?. Federal

and state governments, and school districts, have
spent billions of dollars on technology equipment
and Internet access for schools. Both teachers and
administrators believe that technology helps them
engage many different types of students, including
high-achieving students, students with academic
needs, and English language learners. The study found
that teachers who use technology frequently (defined
as spending 31 percent or more of their class time
using technology to support learning) report greater
benefits to student learning, engagement, and skills
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from technology than teachers who spend less time
using technology to support learning. These users
also put more emphasis on 21 century skills and
report more pronounced effects on student learning
of these skills. Among others, the skills identified
are in accountability, collaboration, communication,
creativity, critical thinking, innovation, leadership,
problem solving, productivity, and self-direction.
Educators who are frequent users also have more
positive perceptions about technology’s effects

on student learning of these skills, and on student
behaviors associated with them.

An ongoing PBS survey on media and technology

use, with a sample selected to represent teachers in
urban, suburban, and rural regions, and in districts of
all sizes, did find that classroom use of digital media
by prekindergarten teachers is less common than it is
among K-12 teachers, with only one-third (33 percent)
reporting use. Those prekindergarten teachers who
do use digital media however, use it as much as K-12
teachers do. More than four in 10 (42 percent), in fact,
use it two times a week or more®,

Yet, many schools continue to struggle to integrate
technology into instructional programs. Most teachers
do not believe that their pre-service programs
prepared them well in either technology or 21+
century skills. The findings suggest that on-the-

job technology training for teachers may focus on
how to operate new equipment, but not on how to
incorporate it effectively into instruction®.

B. Purpose of the Study

Developing and properly using instructional
technology hinges on many factors, including the
developmental appropriateness of the equipment
itself and the content to which children are exposed.
The purpose of the present study was to determine
if preschool children in classrooms using the
TeachSmart® Learning System (TSLS) would make
significant gains in literacy and mathematics.

The TeachSmart® Learning System was designed
specifically for early childhood classrooms to promote
a connection between learning and technology.
The technology and instructional content combines
the educational theories of Piaget and Vygotsky

in particular. Using the Interactive Whiteboard
component of the system, children construct
knowledge while exploring on their own or with

the guidance of a facilitator (Piaget)®. The teacher

is engaged directly with the child for rich language,
stimulation, and scaffolding to assist and strengthen
the child’s capabilities (Vygotsky)*'.
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The content on the TeachSmart® Learning System is
key to children gaining skills by providing the teacher
with research-based strategies and activities. The
strategies and activities are in the skill areas of literacy,
language, math, social studies, and science; and are
tied into national prekindergarten standards®**¢ and
the findings of the National Early Literacy Panel” and
the National Research Council Committee on Early
Childhood Mathematics?®.

C. Methodology

The study was conducted in eight public school
district prekindergarten classrooms, across three
schools, in three separate school districts in the
2009-2010 school year. The study used a repeated
measures (pretest—posttest) design. The classrooms
represented a convenience sample based on the
following criteria: in a similar geographic region
(West Tennessee) and location (rural), and using the
TeachSmart® Learning System for approximately two
years prior to the study in order to ensure that there
was not a differential learning curve for the hardware
and software. All teachers received a similar training
when the TeachSmart® Learning System was installed
in their classrooms.

Eleven children per classroom were randomly selected
to be tested on measures of literacy and mathematics.
There was a quasi-program group of six classrooms
that used a multi-week scope and sequence in math
and literacy TeachSmart® Learning System activities,
and a quasi-control group consisting of the remaining
two classrooms that used the TeachSmart® Learning
System without the scope and sequence. All children
were tested individually by trained external assessors.
There was an average of six months between pretest
and posttest. One school asked that all children be
tested (four classrooms), in addition to the randomly
selected children. This sample is referred to as the
Study Plus. These results are reported following the
results for the randomly selected children. As we

used standardized assessments, the norming group
averages comprised a (nonequivalent) control group.

Sample

Data for both pretest and posttest were available for
87 of the 88 randomly selected children. Girls made
up 52 percent of the sample, and boys 48 percent (see
Graph 1). The average age of children at pretest was
four years and six months and at posttest was an even
five years of age. The majority of the children were
low-income.
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Gender Graph 1

B Females
48%
Males

Measures

There were three screening assessments used to
measure children’s school readiness skills:

® Test of Preschool Early Literacy (TOPEL)

® Get Ready to Read! Early Literacy Screening
Tool (GRTR)

® C-PALLS+ Math Screener

All measures have good reliability and validity,

and have been extensively used with preschool
populations of various socioeconomic and ethnicity
backgrounds, and early childhood education program
typess>s,

The Test of Preschool Early Literacy is a theoretically
sound instrument designed to identify preschoolers
aged three years to five years who are at risk for
literacy problems. It provides valid and reliable raw
scores, standard scores, and percentiles. The TOPEL
has three principle uses: identification, documentation
of progress, and research. The test has three subtests:
print knowledge, definitional vocabulary, and
phonological awareness. All results are combined

to determine the composite score called the Early
Learning Index that ultimately best represents a child’s
emergent literacy skills.

The Get Ready to Read! Early Literacy Screener is a
20-question tool that allows one to know how a child
is progressing toward acquiring the knowledge and
skills that lead to reading and writing. It is designed
to explain how children learn to read and determine
how far along a four year old is on the path to learning
to read. The screening tool samples knowledge and
skills in the three areas of print knowledge, emergent
writing, and linguistic awareness. The screener gives
a score that tells whether the child’s skills are still very
basic (step 1), beginning to develop (step 2), making
progress (step 3), almost ready (step 4), or ready to
learn to read and write (step 5). Children screened

a year before kindergarten should be making good
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progress in acquiring the skills needed to learn to read
and write, but not all are expected to be ready quite
yet.

The C-PALLS Math Screener provides a good indication
of what researchers typically think is important in
early mathematical skills. The Math Screener evaluates
child skills across multiple math content areas
including counting (rote counting and counting sets),
number identification, operations, shape naming, and
shape discrimination. A cut score of < 12 is used to
conceptualize progress. Children scoring at or below
12 need more assistance/support in relation to early
math skills. Children who score at or above 12 can be
described as making adequate progress in relation to
early mathematical development.

D. Results

Data were analyzed by an external statistician. There
was no statistical difference between the children

in classrooms using the scope and sequence (6) and
children in classrooms that did not (2); therefore the
classrooms were combined for analyses (see Graph 2).

Scope and Sequence Graph 2
100
98 |
9 F Scope and
' Sequence
%4 r No Scope and
. ®® Sequence
92 .
Pretest . Posttest
20
Literacy

Test of Preschool Literacy

The Test of Preschool Literacy assessment measures
abilities related to early literacy. Raw scores are
converted to age-corrected scale scores. The test has
normative data that allow for comparisons to national
standards. There are three subtests: Print Knowledge,
Definitional Vocabulary, and Phonological Awareness.
The subscales are combined to create an Early Literacy
Index (ELI) which can be compared directly to the
normative sample.
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A comparison of the mean pretest ELI to the posttest
ELI showed a significant increase in early literacy skills
over the course of the year for the study children
(t(86) = 4.06; p < .001). The median ELI for all children
at pretest was 94, which is in the 35™ percentile of
the normative sample. The median ELI for all children
at posttest was 100, which is the 50* percentile of
the normative sample (see Graph 3). This means the
children began well below average and ended as
average.

TOPEL Early Literacy Index —Graph 3

90 92 94 96 98 100
Median Early Literacy Index

A closer look at performance on the TOPEL can be
done by comparing the age-corrected standard
scores of each subscale. Within the TOPEL there

was a significant increase in Print Knowledge and
Phonological Awareness. While the raw scores showed
the children actually achieved a statistically significant
gain in vocabulary (pretest mean 47.39; posttest
mean 50.72, p<.0001), using age-adjusted standard
scores, there was a significant decrease in Vocabulary.
However, the decrease in vocabulary did not bring
the total Early Literacy Index down enough to make it
non-significant.

The Print Knowledge subscale measures alphabet
knowledge, and identifying letters by sight and sound.
A comparison of pretest Print Knowledge to posttest
showed a very significant increase in Print Knowledge
for the children (t(86) = 7.42; p < .001) (see Graph 4).

TOPEL Print Knowledge Graph 4

90 92 94 96 98 100

Print Knowledge Standard Scores
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The Phonological Awareness subscale measures the
child’s sensitivity to letter sounds and oral language.
A comparison between the pretest Phonological
Awareness standard scores and posttest showed a
significant improvement in Phonological Awareness
skills across the school year (t(86) = 2.50; p = .014)
(see Graph 5).

TOPEL Phonological Awareness——Graph 5

Posttest

L L L J
90 95 100 105
Phonological Awareness Standard Scores

The Definitional Vocabulary subscale measures the
child’s one word vocabulary and ability to name
objects in a picture. A comparison between the pretest
Definitional Vocabulary and posttest age-adjusted
standard scores shows a statistically significant
decrease (t(86) = 2.96; p = .004) (see Graph 6).

TOPEL Vocabulary Graph 6
L 1 1 1 1 1
90 92 94 9% 98 100

Definitional Vocabulary Standard Scores

Get Ready to Read! Screener

The Get Ready to Read! (GRTR!) Screener measures
early literacy skills, including knowledge of letter
and sounds, recognition of spoken words, and
phonological knowledge. A comparison between
the pretest and posttest mean scores showed a very
statistically significant increase over the course of the
school year for the children (t(86) = 12.22; p <.001)
(see Graph 7).

Get Ready to Read! Graph7
L 1 1 1 |
0 4 8 12 16

GRTR! Mean Scores
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The score calculated from the Get Ready to Read!
Screener also provides an index of the child’s
readiness to learn to read. The score is used to rank
readiness into one of five steps. Children at steps
one through three are considered to need additional
readiness instruction while those at steps four or five
are considered ready to learn to read.

At pretest, 54 percent of the study children were at
step three or lower, needing additional instruction
before being ready to read (see Graphs 8-9). At
posttest, only 18% were at step three or lower (see
Graphs 10-11). Conversely, at pretest, 46 percent of the
children were Ready to Read, at posttest 82 percent
were Ready to Read.

Get Ready to Read! Pretest Graphs 8-9
5%
/
Step 1
Needs
19% Step 2 Additional
Step 3 Instruction
30% B Step4 ) Readyto
B Steps Read
Not Ready
to Read
B Ready
to Read

Get Ready to Read! Posttest — Graphs 10-11

2,°/o

Step 1

Needs
Step2 3 Additional
Step 3 Instruction

M Step4 Ready to
B Steps Read

Not Ready
to Read

B Ready
to Read
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Mathematics

CPALLS+ Math Screener

The CPALLS+ Math Screener evaluates a child’s skills
across multiple content areas important for the
development of math knowledge, including counting,
number identification, operations, shape naming, and
shape discrimination.

There was a very significant increase in the mean
score on the C-PALLS+ Math Screener from pretest to
posttest for the study children (t(86) = 9.27; p <. 001)
(see Graph 12).

C-PALLS+ Math

Graph 12

0 5 10 15 20 25
C-PALLS+ Math Mean Scores

The score calculated from the screener also provides
an index into the child’s progress towards school
readiness in mathematics. Specifically, a score greater
than 12 at the preschool age represents adequate
math knowledge for kindergarten. The results from
the pretest show that 72 percent of children achieved
a high enough score to be considered ready for math
in school (see Graph 13). At posttest, that number had
increased to 92 percent (see Graph 14). Conversely, at
pretest, 28 percent were not School Ready in math.
At posttest, only 8 percent were not School Ready in
math.

C-PALLS+Math Pretest Graph 13

Not School
Ready in
Math

School
Ready in
Math

C-PALLS+Math Posttest Graph 14

Not School
Ready in
Math

8%

School
B Readyin
Math
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Study Plus

By including test data on four of the eight classrooms
in which all children were tested, there were a total

of 109 children. Data on one subtest of the TOPEL

was missing for one child, therefore the Phonological
Awareness subscale and Emergent Literacy Index (ELI)
were calculated on 108 children. The median age of
the children at pretest was four years and six months
of age. The median age at posttest was five years and
zero months of age. There were 58 female and 51 male
participants.

Results

The pattern of findings was extremely similar to the
sample of only randomly selected children.

® A comparison of the TOPEL mean pretest ELI to
the posttest ELI showed a significant increase
in early literacy skills over the course of the year
(t(107) =4.89; p < .001).

® A comparison of the TOPEL mean pretest Print
Knowledge standard scores to posttest showed
a significant increase (t(108) = 8.44; p < 0.001).

® A comparison between the TOPEL pretest
Phonological Awareness standard scores to
posttest showed a significant improvement in
Phonological Awareness skills (t(107) = 2.54; p
=0.013).

® A comparison between the pretest Definitional
Vocabulary and posttest age-adjusted standard
scores showed a statistically significant
decrease (t(108) = 2.78; p = 0.006).

® On the Get Ready to Read! Screener, there was
a significant increase from fall to spring (t(108)
=14.48; p < .001).

® On the Get Ready to Read! Screener, at the
pretest, 51 percent of the children were at step
three or lower, needing additional instruction
before being ready to read. At the posttest,
only 16 percent of the children were at step
three or lower.

® There was a significant increase in the mean
score on the C-PALLS+ Math Screener (t(108) =
10.49; p < 0.001).

® The results from the pretest showed that 72
percent of children achieved a high enough
score to be considered math ready. At posttest,
that number had increased to 93 percent.
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Comparing to “Business as Usual”
Classrooms

The current study did not have a true control group,
however we compared the norming group for a
control group and thus demonstrated that our
sample grew significantly within their group and
when compared with the norming group on the
standardized measures used. Further, for example, in a
large reliability and validity study, the GRTR! baseline
(right before children began their preschool year),
showed the children’s mean score as 10.12 and then
at short-term follow up (three to seven months later)
their mean score was 9.85. There was no intervention
in this sample and it was composed of children from
Head Start (41 percent), public prekindergarten (33
percent), and private preschool (25 percent)?. At
pretest, our mean score for the randomly selected
children (n=87) was 11.20 and six months later at
posttest it was 15.18 (see Graph 15). Please see
Appendix for more in-depth discussion.

“Business as Usual”

} by

Graph 15

TeachSmart® Study Group Pretest

} ey

TeachSmart® Study Group Posttest
0 5 10 15 2
Mean Score
Discussion

The purpose of this study was to determine if
preschool age children in classrooms using the
TeachSmart® Learning System—an instructional
technology tool with predesigned content delivered
through an interactive touch screen whiteboard—
would make significant gains in literacy and
mathematics. The results strongly indicate this was
the case. Over a six-month period, these low-income
children increased overall in emergent literacy,

and specifically in print knowledge, phonological
awareness, and emergent writing. Their significant
increase in math was represented by growth in
counting, operations, and shape naming and
discrimination. These results were true for a randomly
selected group of children and for a larger sample
including additional children who were not randomly
selected.
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The importance of this finding is twofold:

1) The literacy and math skills on which these at-risk
preschool children increased are known to be
predictors of success in school, both in the short-
term in kindergarten and first grade, and beyond
to have an impact on their entire schooling
experience.

2) The study supports that instructional technology,
as both a vehicle for presenting information and
as a vehicle for presenting strong content, can
be used successfully with young children in early
childhood education settings.

The fact that the children did not gain in vocabulary
when looking at age-adjusted scores is disappointing,
but not unexpected. While it is known that vocabulary
is related to later achievement®* %, there have not
been many successful interventions in bringing word
knowledge of low-income students up to the level
of their middle-income peers®, likely tied to findings
that by age four, the average child from a family

on welfare has 13 million fewer words of language
experience than a child in a working class family (see
Appendix for more in-depth discussion). Another
connected reason could be that early childhood
education teachers appear to have a somewhat
difficult time promoting language and literacy skills in
young children. The results of a recent meta-analysis
found that the strongest effect sizes for vocabulary
appeared not with classroom teachers, but rather in
tightly controlled settings with trained examiners®.
The researchers Neuman and Dwyer state that,
“Together, this evidence suggests more intensive
interventions might be needed to narrow the gap
for less advantaged children®’!" These findings will
generate recommendations for practice in using the
TeachSmart® Learning System. Notable, however, is
that even though there was not a significant increase
in vocabulary, the overall Emergent Literacy Index (a
composite score of print knowledge, phonological
awareness, and definitional vocabulary from the Test
of Preschool Early Literacy-TOPEL) is reported by the
author of the measurement as ultimately the best
representation of a child’s emergent literacy skills®,
and was highly significant in the present study.

The study children also showed a strong increase on
the Get Ready to Read! Screener. Recent research on
the predictive validity of the GRTR looking both at
concurrent and long-term relationships with reading
related skills, found it once again to be a strong

and valid measure of children’s emerging literacy
skills®. The authors note that “Results indicated that
at intervals even greater than two years, children’s
performance on the screening measure was predictive
of later reading-related abilities.” The author of the
GRTR reports that by the end of the pre-kindergarten
year, two-thirds of the children have the early literacy

12



Relationship of the TeachSmart” Learning System with Literacy and Mathematics Outcomes for Preschoolers / L.D. McManis, M.H. McManis and S.B. Gunnewig

skills they need to succeed in school (i.e., scores

of 16+), while the other third will need additional
focused educational intervention. Our study children
began the year with 46% of the children having these
skills and ended the year with 82% demonstrating
they have the early literacy skills needed for school
success.

The TeachSmart® Learning System includes very
specific activities in areas known to robustly predict
success in school. For example, it is well established
that in order to be successful readers, children must
be competent in phonological awareness because this
increases their capability of breaking the alphabetic
code—that is that the letters in print reflect the
specific sounds in spoken words” 7', Additionally,
children must be able to comprehend how print is
organized, so that they have strong print awareness
in order to read successfully. For instance, knowledge
of letter names prior to kindergarten has been found
to be predictive of reading ability in the fifth and
tenth grades’. As the meta-analyses conducted
recently by the National Early Literacy Panel found,
alphabet knowledge and phonological awareness
are consistently the strongest non-reading correlates
for decoding, reading comprehension, and spelling”.
Spelling is strongly tied to writing, and the current
study, in addition to phonological awareness and print
knowledge, showed a significant increase for children
using the TeachSmart® Learning System in emergent
writing. At pretest, less than half (46 percent) of the
study children were in the ‘Ready to Read’ category,
while at posttest that percentage had increased to 82
percent of the children being considered ‘Ready to
Read!

As the National Research Council on Mathematics

in Early Childhood found, math is often given a lack
of attention, and in particular even when taught,

not done so independently of other subjects in
preschool settings’. However, the Council found,

and recommends, that direct and singular instruction
in mathematics be the case in early childhood. The
TeachSmart® Learning System has a large mathematics
section and includes the key areas that the Council
found need to be taught to young children in order
for them to have success in mathematics when they
enter formal schooling. These are (1) number, which
includes whole numbers, operations, and relations;
and (2) geometry, spatial thinking, and measurement.
While our battery did not include measurement, the
other areas were covered. The results of the present
study showed significant increases for children using
the TeachSmart® Learning System in these key areas.
Most striking is that the percentage of children
considered Math Ready increased by 20 percent, to a
level in which 92 percent were considered Math Ready

by spring.
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Using the instructional technology appropriately

and consistently is key to successfully bringing the
content on the TeachSmart® Learning System to the
children. As noted in the introduction, the findings of
a large representative sample of teachers suggest that
on-the-job technology training for teachers may focus
on how to operate new equipment, but not on how to
incorporate it effectively into instruction”. Knowing
this, some of the features built into the TeachSmart®
Learning System for each activity are: lesson plans,
guidelines and standards, the research-basis, a look
and listen feature which fully models the activities,
digital portfolios that can capture children’s efforts

in real time, and progress monitoring. Upon first
receiving the system, teachers are given a multi-hour,
on-site training on the hardware and software, and
have access to lifetime training.

Based on the large amount of research showing

that as a whole, at-risk children due to poverty and
challenging life circumstances, begin behind and stay
behind their more affluent peers in school readiness
and school achievement, the findings of this study
support that with instructional technology combined
with appropriate content, such children can make
gains in their preschool year that put them on a more
level playing field for beginning kindergarten.

There are limitations in the study warranting note.
This study did not include a control group of children
who were similar in background and school setting, so
that even though they were randomly selected from
among their classmates, the findings are worthy but
need to be replicated under a more stringent design.
The children attended school in only one geographic
location in the country and the schools were located
in towns, but would be considered rural. All were in
school district prekindergarten and, while at-risk due
to factors such as income, they were all taught by
degreed teachers. Further research is recommended
with children in a variety of geographic locations and
early childhood settings.

In summary, based on a growing body of research
around the importance of foundational skills in
literacy and mathematics for preschool children,
especially those considered at-risk for failure due to
difficult life circumstances, and the confirmation that
the use of technology is growing extremely rapidly
even in early childhood education settings, the
findings of this efficacy study are promising.
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Addendum December 2010

This addendum addresses two areas within the study:
the findings around vocabulary and comparisons to
“business as usual” early childhood programs.

Vocabulary Finding

The Vocabulary Subscale of the Test of Preschool

Early Literacy (TOPEL) measures the child’s one word
vocabulary and ability to name objects in a picture.

A comparison between the pretest and posttest age-
adjustedstandard scores showed a decrease that was
significant. However, the raw scores show the children
actually achieved a statistically significant gain in
vocabulary. The pretest raw score mean was 47.39 and
the posttest raw score mean was 50.72. This growth is
significant at the <.0001 level [t(107) = 4.15].

The reason that we reported a significant decrease
though is due to using the age-adjusted standard
scores. This means that as the children grew in age and
grew in vocabulary, the growth in vocabulary was not
quite enough to be even with or above their average
age (which at pretest was four years six months and at
posttest was five years and zero months).

The winter and spring of the 2009-2010 school

year in rural west Tennessee, where the study was
conducted, experienced two major weather-related
events that impacted the amount of time the children
were in their programs. These included several severe
snow-storms in the winter and flooding in the spring,
which led the children to miss several weeks of school
in total. Therefore, in working with the teachers

we encouraged them to prioritize phonological
awareness skills in the TSLS over vocabulary.

The rationale for this was based on the findings of
the National Early Literacy Panel, which did not find
oral language (under which vocabulary falls) to be a
strong predictor of literacy skills in kindergarten and
first grade, whereas phonological awareness is a very
strong predictor. “Notably, measures of vocabulary
had relatively weak relationships with both decoding
and reading comprehension, falling either into the low
end of the moderate range or into the weak range.
Although, these results should not be taken to imply
that well-developed vocabularies are unimportant
for literacy. The results suggest that well-developed
vocabularies are insufficient for literacy.” Phonological
awareness on the other hand was among the
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strongest predictors, “...children’s early PA—that is,
their ability to distinguish among sounds within
auditory language—was found to be an important
predictor of later literacy achievement, expanding on

"

earlier NRP findings!

Acknowledging that vocabulary should be a part

of an early childhood education curriculum as well

as the other areas found in the NELP report to hold
their predictive power (i.e., alphabet knowledge,
rapid automatic naming, writing/writing name, and
phonological memory), highlights the importance

of looking at a combination of skills. This is why the
author of the TOPEL (also a lead on the NELP project)
states in the manual that the Emergent Literacy
Index (composite of print knowledge, vocabulary, and
phonological awareness) is the best representation
of a child’s emergent literacy skills.? The Index was
highly and positively significant (p<.001) in our

study. Additionally, the second measure of literacy
utilized in the study is the Get Ready to Read! Screener,
which also is a composite instrument (knowledge of
letters and sounds, recognition of spoken words, and
phonological knowledge). As with the Early Literacy
Index, the children showed a statistically significant
increase (p<.001).

The final issue around vocabulary is the difficulty in
teaching this area to young children, especially young
children of lower SES. As mentioned in the main
report, a meta-analysis of approximately 35 studies
found that the strongest effect sizes for children’s
gains in vocabulary were not with classroom teachers
but in tightly controlled settings with personnel
specifically trained in interventions.?

Jalonga and Sobalak lay out some of the challenges.
These include the following:

® “Words may seem like simple entities, but they
are not. Their surface simplicity belies a deeper
complexity. For example, they connect with
experience and knowledge, and their meanings
vary depending on the linguistic contexts in
which they can be found, including in a variety
of literal and figurative contexts” (Pearson et al.
2007, p. 286). To really know a word’s meaning
is to know what a word represents and to
begin to understand the network of concepts
that goes with it (Neuman and Dwyer, 2009).
Studies estimate that of 100 unfamiliar words
met in reading, between 5 and 15 of them will
be learned (Beck et al., 2002)”

® Before coming to a preschool program,
children’s vocabulary predicts language skills
in late elementary grades, and logically the
vocabulary of a very young child is hugely
influenced by family characteristics. “The
educational implications of being raised in
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a poverty home can be staggering. Hart and
Risley (1995) found that the socioeconomic
status of a child’s family could account for 42%
of the variance in the child’s rate of vocabulary
growth, 40% of the variance in their vocabulary
use and 29% of the variance in their IQ test
scores when they were 3 years old. Overall, Hart
and Risley (1995) concluded that vocabulary
growth, at age three, was strongly correlated
with family socioeconomic status (r = .65).
Taken together, the findings of Hart and Risley
(1995) show that many children are at high risk
for having low vocabulary skills. In addition,
further studies on the same subjects showed
the vocabulary of the children at age three was
equally predictive of measures of language skill
at age nine or ten.

® There is strong evidence for why this occurs.
“This longitudinal study produced results
that have been widely cited by researchers
in the field of vocabulary research. Hart and
Risley (1995) found that there were many
differences in the everyday lives of the children
that were observed. It was concluded that
a child in a family from high socioeconomic
status consistently received three times
more experience with language and general
interaction than did a child from a family on
welfare. They estimated that, by age four, the
average child from a family on welfare had 13
million fewer words of language experience
than did a child in a working class family. The
quality of speech heard in the home of families
on public assistance was also less than that
of working class and high socioeconomic
households. Qi et al. (2006) suggest similar
reasons for the lower vocabulary ability of
children from lower socioeconomic household
as those that were proposed by Hart and Risley
(1995). Children from lower socioeconomic
households have a greater occurrence of
mothers with less education and are more likely
to be from single parent homes. These factors,
together with low socioeconomic status, pose
many challenges. It is noted that children
raised in poverty have different opportunities
for word learning, fewer resources in their
homes, and often have parents focused on
daily survival concerns that limit interaction
with their children. The longitudinal research
of Hart and Risley (1995) provides insight into
both what contributes to the development of
the vocabulary levels in children and the long
lasting effects of these vocabulary levels, once
formed.”

® This research highlights the sometimes
daunting task of vocabulary instruction by
teachers for lowincome preschoolers and is
compounded by the fact that the pre-service/
in-service training of teachers on vocabulary
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instruction frequently has been inadequate or
is now outdated.*

® These issues are also connected to the limited
number and type of words on any one external
vocabulary assessment and the fact that
especially if a child has not been exposed to
these specific words, this can negatively impact
his/her score.

In summary, the fact that the children in the TSLS
study made any gains at all in vocabulary is positive.
However, the vocabulary growth gains were not made
at a rate that kept up with their chronological age
growth. As the research cited above demonstrates,
learning vocabulary ‘words’is a more challenging

task for children than it might appear on the surface;
socioeconomic status accounts for more than 40%

of vocabulary growth with low-income preschool
children already showing much lower levels of
vocabulary than children from higher SES levels-
making the task of increasing vocabulary in school
very challenging to begin with; and the National Early
Literacy Panel also found vocabulary, while important,
did not in and of itself play as large a role in predicting
success in later reading as some other early literacy
skills such as phonological awareness. Going forward,
Hatch is in the process of creating more in-depth,
targeted teacher training for this area that can be
accessed by the web or in person with a Certified
Classroom Integration Specialist.

Business As Usual Comparison

Validity is the strength of conclusions, inferences

or propositions. In the study, Relationship of the
TeachSmart® Learning System with Literacy and
Mathematics Outcomes for Preschoolers, we did not
have a control group. In research terms, this means
that no control group (a group that doesn’t receive
the program or treatment, also called a comparison
group) is being used to serve as a standard against
which a researcher can compare the results of the
treated group. Adding a control group can enable

a researcher to eliminate many threats to internal
validity (internal validity asks if there is a relationship
between the program and the outcome we saw),

but it can often introduce new threats, such as those
related to selection biases and social threats. Adding a
control group can be difficult, expensive or inefficient
for a field researcher. For this reason, researchers have
to learn to be aware of and guard against single group
threats to internal validity.® Below we discuss the six
threats, if they were so, and if yes, how we addressed
them. Following this we discuss how we addressed
threats to external validity. External validity refers to
our ability to generalize the results of our study to
other settings. In other words, could we generalize our
results to other classrooms?
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History

History can pose a threat to internal validity when the
group under study experiences an event-- unrelated
to the treatment--which has an impact on their
performance on the posttest. To our knowledge this
did not occur past weather-related, which all children
anywhere have and do experience.

Maturation

A maturation threat results from the fact that the
research participants are growing older, more
experienced, wiser, more skillful, etc. between the
pretest and the posttest, and this may be causing

the observed effect rather than the treatment that is
being studied. We controlled for age, such as using age-
adjusted standard scores.

Testing

Testing can be a threat to internal validity when the
fact that a group has taken a pretest or a

number of pretests causes an observed effect on the
posttest. In other words, a group may perform better
on a posttest not because of the treatment that was
implemented, but because the pretest primed the
group members to perform better. The children only
received one pretest and if we had a control group they
would have experienced the same situation.

Instrumentation

When an observed effect is caused by a difference

in the way the pretest and posttest are measured,
rather than the impact of the treatment that was
implemented, this is called an instrumentation threat.
This can happen when the measurement depends on
observers who become more experienced over time,
or if the observers change from the pretest to the
posttest. This can also happen if the measurement test
has a shift in metric at certain points, for example, if

a scale is less sensitive at the top or the bottom than
it is in the middle. There is no known metric shift in any
of the instruments we used. Two of the three assessors
were the same from pretest to posttest and the third was
trained in the identical fashion.

Mortality

A mortality threat means that participants drop out of
the study between the pretest and the posttest, and
an observed effect may be caused by the fact that the
make-up of the group is not the same at both stages
of measurement. Aimost all the children who were pre-
tested were post-tested.

Regression to the Mean

Testing measures are rarely perfectly reliable. Because
of this, pretest scores on a measure will not correlate
perfectly with posttest scores. The individual scores on
the same two tests taken on different occasions will
almost always vary. Measurement error plays a big role
in regression. An observed score is comprised of the
test-taker’s true score plus the degree of measurement
error. The statistics used accounted for measurement
error.

HatchEarlyChildhood.com / 800.624.7968

External validity is related to generalizing. “Recall

that validity refers to the approximate truth of
propositions, inferences, or conclusions. So, external
validity refers to the approximate truth of conclusions
the involve generalizations. Put in more pedestrian
terms, external validity is the degree to which the
conclusions in your study would hold for other
persons in other places and at other times. How can
external validity be improved? One way, based on the
sampling model, suggests that you do a good job of
drawing a sample from a population. For instance,
you should use random selection, if possible, rather
than a nonrandom procedure.”s “Probability sampling
is a sampling technique wherein the samples are
gathered in a process that gives all the individuals in
the population equal chances of being selected. The
advantage of using a random sample is the absence
of both systematic and sampling bias. If random
selection was done properly, the sample is therefore
representative of the entire population. The effect of
this is a minimal or absent systematic bias which is the
difference between the results from the sample and
the results from the population. Sampling bias is also
eliminated since the subjects are randomly chosen.”
“And, once selected, you should try to assure that the
respondents participate in your study and that you
keep your dropout rates low."s In this study, both of
these were done.

The next area to address is the assessments
themselves. By using assessments that are
standardized to reflect the performance standards
of the general population, which we did, we have
the benefit of scores that have been controlled for
measurement error and that have a very large group
of similar children with whom to compare the scores
of the study children. As Trochim & Land state “In
some cases it may be desirable to include the norm
group as an additional group in the design. Norming
group averages are available for most standardized
achievement tests for example, and might comprise
an additional nonequivalent control group.”

The following sections are excerpts from the
Assessment Manuals and Technical Reports.

“The TOPEL (Test of Preschool Early Literacy) was
normed on a sample of 842 children residing in 12
states: California, Florida, Kentucky, Massachusetts,
New Jersey, New Mexico, New York, North Dakota,
Ohio, Oklahoma, and Pennsylvania. The samples used
to prepare the TOPEL norms were collected in the
spring, fall, and winter of 2004. The characteristics

of the normative sample with regard to geographic
area, gender, ethnicity, family income, parental
educational attainment, exceptionality status, and age
were compared to those reported in The Statistical
Abstract of the United States (U.S. Bureau of the Census,
2001) and found to closely approximate the U.S.
population.”
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“The GRTR (Get Ready to Read! Screener) was
developed and normed on 342 children from two
locations: Suffolk County, NY, and Tallahassee, FL.

The Suffolk County sample consisted of 139 children
drawn entirely from Head Start centers: 48% of these
children were Latino; 38% were African-American,

9% were Caucasian, and the remaining 5% were from
Other racial/ethnic categories. The Tallahassee sample
of 203 children was comprised of three groups: A
Head Start sample of 84 children was 96% African
American and 4% Caucasian; a group of 69 children
attending state sponsored pre-K classrooms was 71%
African-American, 25% Caucasian, and 4% Other; 50
children attending private nursery schools were 8%
African-American, 86% Caucasian, and 6% Other.
Across the sub-samples and the sample as a whole,
children were evenly divided on gender. Children were
also distributed roughly evenly across the age range of
48 months to 59 months that included the four-year-
olds who were the target of the screening instrument,
The nursery school sub-sample was middle-class. The
state pre-K sub-sample in Florida, and the Head Start
samples in both New York and Florida were from low-
income families.

Between early October and early December of 2000,
the 342 children who were participants in the study
were administered the item pool. On another occasion
within two weeks, the 14 gold standard measures
from the DSC, were also administered. Children in
the Florida sample were administered various other
tests, including a test of oral language vocabulary,

a test of letter knowledge, and a collection of tests
of phonological awareness. The multiple R between
the 20 items and the DSC was .78, indicating a very
strong relationship between the validity set and the
DSC. With a mean of about 9 correct for the total
sample and a standard deviation of about 4 (mean
for Head Start only 8.52; middle income only 12.52),
we know that 68% of children taking the test scored
between roughly 5 to 13 correct. Specifically, four
year olds receiving low scores on the 14 professionally
administered measures of emergent literacy have
an 85% chance of being reading failures at the end
of second grade. These results indicate that we have
a strong gold standard against which to determine
the effectiveness of the Get Ready to Read! Screening
Tool”

The mean for the children participating in our study was
11.20 at pretest and 15.18 at posttest.

Findings Related to Children’s Early Literacy Skills
Reported in Technical Manual

® Most children begin the pre-kindergarten
year with some or many of the early literacy
skills they need to benefit from formal reading
instruction. Generally, scores of 16 and above
indicate that a child is ready to begin learning
to read. The average score on the Screening
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Tool at the start of the year is 13.14 out of a
possible 20. At the end of the year, the average
score is 16.14. This would be all children from a
variety of programs and backgrounds regardless
of their preschool experiences. This shows our
study children started out quite a bit lower than
the average but came very close to the average
by the end of the year ... in other words they grew
more than the average children.

® By the end of the pre-kindergarten year, two-
thirds of the children have the early literacy
skills they need to succeed in school (i.e.,
scores of 16+). The other third needs additional
focused educational intervention and possibly
assessment. Our study children began the year
with 46% of the children having these skills
and ended the year with 82% of the children
demonstrating they have the early literacy skills
needed for school success.

Findings Related to Get Ready to Read!
Participation

We are able to compare growth in our study with
findings from an evaluation in which there was a
control group with the GRTR.

From Evaluation Findings From National
Demonstrations: 2001-2003

“To ensure consistency and quality, NCLD has
developed a standardized training process and
materials for early childhood professionals and
parents using the Screening Tool and related program
resources. Teachers and child care professionals taking
part in the national demonstrations received initial
and follow up training (each several hours) and limited
ongoing consultation for five to seven months related
to the Screening Tool’s administration, scoring, and
interpretation, as well as in early literacy skillbuilding
activities and individualized planning. In addition to
evaluating progress between fall and spring, NCLD
conducted a rigorous experiment/comparison study
with over 500 children in three Georgia counties.

The study was undertaken to compare and contrast
program sites participating in Get Ready to Read! to
other programs with similar children in the same
communities not participating in Get Ready to Read!.
While all the children were screened, this research
was completed in order to assess the overall

effects of the Get Ready to Read! program (i.e., staff
training and consultation, Screening Tool, learning
resources). Participating sites were those in which
children’s teachers and child-care providers received
training and consultation. Nonparticipating sites, for
comparison purposes, were those in which children’s
teachers and child care providers did not receive the
training and consultation. The data show that at the
end of the pre-kindergarten year, more children from
participating sites than nonparticipating sites had the
early literacy skills they needed to benefit from formal
reading instruction in kindergarten (i.e., scores of 16+)
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- 69% versus 35%"°. In our study the posttest showed
82% of the children had scores above 16 [steps 4 & 5].

® Children at participant sites also gained much
more in skill development over the year than
children in non-participant sites — average
gains of 18.6% versus 3.7%. Our study children
showed an average gain of 15% [derived from
means of 11.20 at pretest and 15.80 at posttest].

In summary, the design used in the TSLS study was
reasonably strong. We made every effort to ensure
that both internal and external validity were
maintained. This study represents the first in a series of
research Hatch will be conducting to continue to build
on and refine our findings about the efficacy of

the TSLS.

Closing Thoughts

The purpose of the Study: Relationship of the
TeachSmart® Learning System with Literacy and
Mathematics Outcomes for Preschoolers, was to
begin to establish the efficacy of this educational
technology tool and content to assist teachers to

help children (especially low-income children at-risk
for school failure) to have a preschool experience

that would allow them, particularly in literacy and
math, to be prepared for kindergarten. Our definition
of this preparation was that they would exhibit the
skills research has established are needed for this to
occur and the results of the study show that they did
master these skills. It is abundantly clear that there is a
grave issue at hand across the United States of young
children entering kindergarten after having preschool
who then do not succeed. Clearly current approaches
are not serving these children. Our goal is to bring a
product that can.
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