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Examining Performance on a Process-Based
Assessment of Word Learning in Relation to
Vocabulary Knowledge and Learning in

Vocabulary Intervention

Elizabeth Spencer Kelley, Ph.D., CCC-SLP" and
Howard Goldstein, Ph.D., CCC-SLP?

ABSTRACT

Vocabulary knowledge of young children, as a well-established
predictor of later reading comprehension, is an important domain for
assessment and intervention. Standardized, knowledge-based measures
are commonly used by speech-language pathologists (SLPs) to describe
existing vocabulary knowledge and to provide comparisons to same-age
peers. Process-based assessments of word learning can be helpful to
provide information about how children may respond to learning
opportunities and to inform treatment decisions. This article presents
an exploratory study of the relation among vocabulary knowledge, word
learning, and learning in vocabulary intervention in preschool children.
The study examines the potential of a process-based assessment of word
learning to predict response to vocabulary intervention. Participants
completed a static, knowledge-based measure of vocabulary knowledge,
a process-based assessment of word learning, and between 3 and
11 weeks of vocabulary intervention. Vocabulary knowledge, perfor-
mance on the process-based assessment of word learning, and learning
in vocabulary intervention were strongly related. SLPs might make use
of the information provided by a process-based assessment of word
learning to determine the appropriate intensity of intervention and to
identify areas of phonological and semantic knowledge to target during
intervention.
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Learning Outcomes: As a result of this activity, the reader will be able to (1) describe several approaches to
the examination of vocabulary knowledge and word learning, including process-based assessments; (2)
discuss the use of a process-based assessment of word learning to predict learning in response to vocabulary
intervention; and (3) explain how information from a process-based assessment of word learning can inform

treatment decisions.

Vocabulary knowledge in preschool is a
well-established predictor of future reading
comprehension abilities. Children with limi-
ted vocabulary in preschool are at high-risk for
future reading and other academic difficulties.’
However, preschool experiences that improve
vocabulary knowledge can foster later reading
comprehension4 meaning that early identifica-
tion of children who would benefit from voca-
bulary may prevent
academic difficulties. Commonly used measu-
res of vocabulary knowledge, such as standardi-
zed, norm-referenced measures of single-word
vocabulary, can describe the existing receptive
and expressive vocabulary knowledge of young
children. In a clinical context, such measures are
useful to provide comparisons to same-age
peers and can indicate a general need for
vocabulary intervention. However, these know-
ledge-based, static measures of vocabulary
knowledge are highly dependent on experience
and, thus, are reflective of a child’s word lear-
ning environment rather than an indication of a
child’s word learning abilities. To complement
static measures of vocabulary knowledge, pro-
cess-based assessments of word learning ability
can provide valuable information to guide treat-
ment decisions about the intensity and delivery
of intervention.

Static measure of vocabulary knowledge.
Norm-referenced assessments are often
required to determine eligibility for special
education services. However, commonly-used
assessments are primarily static measures that
assess knowledge or ability at a single point in
time. For example, the Peabody Picture Voca-
bulary Test (PPVT®) a widely-used norm-refe-
renced, static measure of receptive vocabulary,
provides information about acquired vocabulary
knowledge (i.e., the words a child knows at the
time of assessment). Static assessments are poor
measures of the learning process (i.e., how a
child learns words) and are strongly influenced

intervention future

by a child’s previous experiences. As an exam-
ple, for children with diverse backgrounds and
language learning experiences, a low score on
the PPVT might be an indication of limited
language learning experiences as opposed to
limited language learning abilities.
Process-based assessment. In contrast to
static, knowledge-based measures, a process-
based assessment is designed to describe the
learning process. Several techniques can be
incorporated into a process-based assessment,
such as hierarchical prompting or a test-teach-
test paradigm.6 In hierarchical, or graduated,
prompting, children are provided with a prede-
termined set of prompts to identify the amount
of support needed to reach a correct response. In
the test-teach-test paradigm, often referred to
as dynamic assessment, the teaching phase
consists of supportive instruction designed to
facilitate learning and the repeated testing
phases include prompting or scoring that is
sensitive to small changes in knowledge.
Process-based assessments of language have
been used frequently with populations of cultu-
rally and linguistically diverse children,”” in
particular to discriminate children with and
without language impairments.lo_12 Dynamic
assessments of word learning, specifically, have
been useful in distinguishing between children
with and without language difficulties in bilin-
gual preschoolers.12 Dynamic assessments of
word learning also have been used to identify
children with language impairment within
groups of children who have been referred for
speech and language services.!>1° Kelley16
reported on the development of a process-based
assessment of explicit word knowledge. In the
explicit word learning measure (EWL), children
were exposed to brief teaching trials of novel
words, immediately followed by probes for pro-
duction and definitional knowledge. Because
stimuli were novel words, the need for an initial
‘test’ phase was eliminated. The measure was
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repeated in four sessions across several weeks and
hierarchical prompting and incremental scoring
allowed for sensitive measurement of learning.
In this preliminary investigation, performance
on the EWL was correlated with scores on static,
knowledge-based measures of vocabulary and
word learning on an incidental task, suggesting
that the measure has the potential to provide
meaningful information about word learning in
young children. Together, these findings indi-
cate that process-based assessments of word
learning have the potential to provide valuable
information to inform clinical decisions.

Process-based measures to inform treat-
ment decisions. For speech-language patho-
logists (SLPs), another potential application of
process-based assessments of word learning
may be to identify children who struggle to
learn words. In particular, performance on a
process-based assessment of word learning may
help identify children who require intense,
explicit intervention. Increasing intensity of
vocabulary instruction can improve learning
for children at-risk of language difficulties.’”'®
Indeed, word-learning deficits in children with
developmental language disorders can be ame-
liorated by increasing the number of learning
opportunities.'*

Process-based assessments may be particu-
larly useful with two groups of children served by
SLPs, children with developmental language
disorders (DLD) and children from low SES
families. Studies of the word learning process
have found that, as a group, children with DLD
often perform poorly on measures of word lear-
ning relative to peers with typical language.
Children with DLD comprehend and produce
fewer words than peers with typical lang-
ualgc:,21_26 require more trials to learn new
words,?” and appear to be less able to learn
both labels and semantic features (e.g., color,
speed).zg’29 However, in other studies, children
with DLD have performed similarly to peers
with typical language on word learning tasks. 3031
A careful review of this literature indicates that
word learning appears to be particularly difficult
for some children with DLD.??>%” For exam-
ple, Kiernan and Graty2 ! found that, eight of the
30 children in the DLD group produced fewer
words than any of the children in the normal

language group, although there was substantial

overlap in children with and without DLD.
However, scores on static, knowledge-based
measures (e.g., PPVT) did not identify poor
word learners. Scores for the poor word learners
were within age expectations (e.g., standard
scores 85-97%%) and overlapped with scores of
good word learners.?’” In these studies, the mea-
sure of word learning was useful in identifying
poor word learners within groups of children
with DLD.

Another population often served by SLPs is
children from families with low socioeconomic
status (SES). Because SES-related differences in
linguistic input have a large effect on vocabulary
knowledge,32 many children from low SES
families may have lower scores on static, know-
ledge-based measures of vocabulary knowledge
relative to peers with higher SES.**3* However,
there is little evidence that these scores are an
indication of poor word learning abilities. Wit-
hin a group of African-American kindergart-
ners, Burton and Watkins’ found that risk
status, as determined by several socioeconomic
indicators, was strongly related to PPV'T scores,
but not related to performance on a process-
based assessment of word learning. Similarly,
Horton-Tkard and Ellis Weismer® observed
SES-related differences on the PPVT but not
on a fast-mapping word learning task. Together,
these findings suggest that, particularly within
groups of children from families with low SES,
SLPs might consider a process-based assessment
of word learning as a way to distinguish between
children who have limited vocabulary as the
result of experience and children who have
poor word learning proficiency.

Although process-based assessments can
identify children with language impairment,
little is known about how performance relates
to learning in intervention. Performance on
dynamic assessment of language is strongly rela-
ted to language grow‘ch36 and performance on a
dynamic assessment of word learning predicts
growth in vocabulary over the next six months.™®
These findings indicate that process-based
approaches may be effective in predicting how
children will respond to vocabulary intervention.
An important next step is to examine the relation
among measures of vocabulary knowledge, word
learning, and learning in vocabulary intervention
to understand the potential of a process-based
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assessment of word learning to guide treatment
decisions.

THE CURRENT STUDY

Although static, knowledge-based assessments
of single word vocabulary are appropriate to
measure the vocabulary knowledge of young
children, they are not likely to be sensitive to
differences in word learning ability. In contrast,
process-based assessments of language and word
learning have been useful in identifying children
who have language impairments and who are
poor word learners, respectively. Process-based
assessments of word learning may have the
potential to inform treatment decisions by hel-
ping SLPs match poor word learners to appro-
priately intense vocabulary interventions.

The purpose of the current study was to
explore the relation between vocabulary know-
ledge, word learning proficiency, and response to
vocabulary intervention. First, descriptive analy-
ses were conducted to examine performance on
the process-based measure of word learning
(e.g., floor or ceiling effects). Next, correlations
were conducted to examine the relation among
performance on a static, knowledge-based mea-
sure of vocabulary, the process-based assessment
of explicit word learning, and learning in the
context of vocabulary intervention. The hypo-
thesis was that performance on the process-
based assessment of word learning would be
strongly related to learning in vocabulary inter-
vention. Finally, exploratory analyses were con-
ducted to examine the ways in which a process-
based assessment of word learning might inform
treatment decisions by SLPs.

METHOD
All study procedures were approved by the Uni-
versity of Missouri’s Institutional Review Board.

Participants

Participants were 16 preschool children (6 gitls,
10 boys) between the ages of 45 and 62 months
(mean age 54 months). Participants were rec-
ruited as part of another study to evaluate a new
component of the Story Friends intervention,
described below. To obtain a sample that

represented a wide range of SES, 10 children
were recruited from two Head Start centers that
served families who met eligibility guidelines
for low income and 6 children attended a private
preschool that served families with middle and
high SES. The goal of recruitment in the two
different types of classrooms was to select a
group of children with a wide range of voca-
bulary scores to inform the design of Srory
Friends. In all classrooms, parents of children
in the classroom were invited to participate by
their teachers using flyers and informed consent
documents. Children who had scores below 70
on the PPVT or who spoke very little English
per teacher report were excluded based on
previous studies that indicated these children
were unlikely to benefit from the Story Friends
program. This excluded 13 children from the
Head Start classrooms and no children from the
private preschool classroom. To describe overall
language abilities, children completed the core
language scale of the Clinical Evaluation of
Language Fundamentals Preschool-2 (CELF-
P2).3” To accommodate potential variations in
the use of dialect, the CELF-P2 was scored
using the dialectical options presented in the
assessment manual. Due to time constraints for
testing, only 13 of the 16 children completed
the CELF-P2 (M= 90.92, SD = 18.66). Of
these children, 7 had scores between 85 and
115, placing them in the average range of
language abilities for children their age; 5 had
scores below 85, placing them below average;
and 1 had a score above 115, placing her above
average. Additional demographic information
was requested via a family survey, but because
only six families returned surveys, no demo-
graphic information is reported here.

Vocabulary intervention. The Story Friends
vocabulary program is an automated, explicit
vocabulary intervention designed for preschool
children. The program has been evaluated in
previous studies®®™* of preschool children, with
large learning effects for vocabulary presented as
part of the intervention (Cohen’s f 2 = 0.70).
Additional detail on the program is provided in
previous publications.42

Children in the current study were part of a
pilot study to evaluate a newly developed series of
books, The Ocean Friends. Each book included
embedded lessons for four challenging vocabulary
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words (e.g., curious, drowsy, discover, create).
Embedded lessons provided explicit instruction
with a child-friendly definition, supportive con-
texts, and multiple opportunities to respond. In
each week of intervention, children listened to the
same book three times on different days and thus,
received instruction on four target vocabulary
words per week. A different book was presented
each week. Research staff conducted small-group
listening centers three to four days per week to
ensure that each child listened three times to that
week’s book. In the current study, children com-
pleted between 3 and 11 books of the Szory
Friends intervention. The number of books com-
pleted by each child varied due to children leaving
the center and to scheduling constraints of the
preschool (i.e., summer break).

Measures

The primary variables for the current study were
(a) vocabulary knowledge, measured by a static
measure of single-word receptive vocabulary,
the Peabody Picture Vocabulary Test (PPVT-
IV)’; (b) word learning proficiency, measured
by a process-based assessment of word learning,
Explicit Word Learning (EWL); and (c) the
learning that occurred in the Story Friends
intervention,* as measured by a definition
test of targeted vocabulary.

Description of the Explicit Word Lear-
ning Measure. The EWL is a process-based
assessment designed to describe word learning
proficiency of preschool children.'® The EWL
includes brief, explicit teaching trials for novel
words followed by probes for definitional
knowledge and production. The EWL was
presented on tablet computers that displayed
high-resolution photographs and a standard
script read by the examiner.

The EWL test items included four target
nonwords (e.g., yame). Nonwords were chosen
to ensure that children did not have previous
experiences with targets. Because nonwords
were used, it was not necessary to pretest
children on their knowledge of the stimuli.
The nonwords had low-probability, high
neighborhood density phonotactic patterns,
identified from Storkel, Armbruster, and
Hogan.44 The nonwords were assigned syno-
nyms likely to be familiar to preschool children

(e.g., yame means happy). Familiarity was deter-
mined by consulting published databases to
select words with early age of acquisition.45
EWL teaching trials. Teaching trials inclu-
ded brief, explicit instruction designed to facili-
tate learning of the non-word target by
presenting consistent instructional language
and including multiple opportunities for child-
ren to interact and respond. Teaching trials for
all four words took ~5 minutes to deliver. For
each word, the teaching trial provided frequent
presentation of the word (20 times) and the
definition (10 times). Words were presented
with accompanying pictures that provided con-
textual information and verbal scripts including
child-friendly contexts and examples. Opportu-
nities to respond included prompts to say the
target word (2 times; "Yame. Say yame.”),
prompts to say the definition (2 times; “Tel/
me, what does yame mean?), and a prompt to use a
gesture, facial expression, or other verbal res-
ponse (1 time; “Show me how you look when you
feel yame.”). Teaching trials for all four words
were presented in a predetermined sequence in
which children completed a teaching trial for one
word before moving on to the next. This
sequence was counterbalanced across children.
EWL probes. Probes for definitional know-
ledge and production were administered imme-
diately following the teaching trials. Definitional
probes were always administered first, to prevent
carryover from the production probe to defini-
tional responses, and words were assessed in the
same random sequence as the teaching trial.
Administration of each probe took ~3 minutes.
Definitional probe. On the definitional
probe, children were asked to respond to one
open-ended question, worth up to two points,
and four yes/no questions, worth up to one
additional point. The open-ended question
asked for a definition (e.g., What does yame
mean?). Children received 2 points for a com-
plete, correct definition (e.g., “happy”), 1 point
for a partial or related response (e.g., “when you
smile”), or 0 points for an incorrect, ‘I don’t
know’, or no-response. The four yes/no ques-
tions included a pair of questions that assessed
knowledge of the definition (e.g., Does yame
mean happy?) and a pair of questions that
assessed contextual knowledge of the word

(e.g., If you fell down and got hurt, would you
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feel yame?) Within each pair, the correct answer

for one question was ‘yes’ and the correct answer
for the other question was ‘no’. To reduce the
likelihood that credit was awarded due to
chance, children who responded correctly to at
least three of the four questions received 1 point
total. The procedures for the yes/no questions
were adapted from measures used in similar
studies of vocabulary intervention.*® Thus,
children could receive up to three points per
word on the definitional probe with a maximum
score of 12 points on the measure (3 points each
for 4 words). This incremental scoring was
designed to capture a range of word knowledge,
including partial knowledge of the words.

Production probe. The children’s ability to
produce the target words was assessed using a
hierarchical prompting procedure adapted from
Burton and Watkins.” On the production
probe, children were shown a picture, different
from the picture used in the teaching trial, and
were presented with a series of prompts desig-
ned to elicit the target non-word. Prior to the
first item, children were reminded to use their
‘new’ words. The first prompt was open ended
(e.g., Look at this picture. These boys feel...).
The second prompt included a semantic cue
(e.g., Can you tell me another word for /_mppy?).
The third prompt provided a phonological cue
(e.g. Another word for happy is /y/...). The fourth
prompt gave an indirect model (e.g., Another
word for happy is yame. How do these boys feel?
They feel ...). At each prompting level, if a child
responded correctly, successive prompts were
not delivered. Scores for the production probe
were assigned by prompt level with a range of 0—
4 possible points per word. At each session,
children could receive a maximum score of 16
points for the production probe (4 points each
for 4 words).

Target Vocabulary Test. Vocabulary lear-
ning in the Story Friends intervention was
measured with a target vocabulary test. Target
vocabulary words were those explicitly taught in
the intervention. For each word, children were
asked to respond to open-ended definitional
questions (e.g., Tell me, what does curious
mean?). When children did not provide a correct
response to this item, research assistants provi-
ded the standard prompt of “Curious means....”
All responses were transcribed in real time, audio

recorded, and scored at a later time using a three-
point scale. A complete definition (e.g., you want
to know more) or accurate synonym received a
score of 2, a partial or associated response
received a score of 1 (e.g., you are curious because
you don’t know), and an unrelated or “I don’t
know” response received a 0. Four words were
taught in each book, meaning that the maximum
total word points per book was 8 (2 points each
for 4 words). The testing schedule for the target
vocabulary tests was designed to reduce the
amount of testing children completed each
week and maximize sensitivity to learning. At
the beginning of each unit, children were pre-
tested on all 12 words in the unit. After each
week of intervention, children completed the
posttest for the 4 words in that week’s book. To
describe vocabulary learning, gain scores were
calculated by subtracting the number of word
points at pretest from the number of word points
at posttest. The gain score was divided by the
total possible word points for that child to
provide a percentage of vocabulary learning.
Consistent with previous studies of Story
Friends, pretest scores were generally very low
(average of 8% of possible word points).

In the current study, children completed
different numbers of books (between 3-11)
meaning that children were taught a different
number of target vocabulary words (between 12
and 44). To compare learning in vocabulary
intervention across children, a percentage was
calculated by the number of word points gained
divided by the number of possible word points
for each child (2 points per word taught) and
multiplied by 100.

General Procedures

All measures were administered by trained
undergraduate and graduate research assistants.
The CELF-P, PPVT, and EWL were com-
pleted prior to intervention, and the target
vocabulary measure was completed weekly
during intervention. The EWL was given on
two sessions on different days to measure word
learning proficiency across multiple exposures.
All children completed one administration of the
EWL,; 14 of the 16 children completed a second
session. The average length of time between first
and second sessions was 2.5 days (range 1-6).
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Interrater Reliability
Prior to independent administration, research
assistants were trained on each measure by the
author and were observed during testing to
ensure reliable administration of all measures.
Administration of the EWL was audio recor-
ded for the majority of children. To examine
fidelity of administration, a trained research
assistant listened to 25% of teaching trials and
probes using a checklist that captured key
elements of administration (i.e., number of
presentations of the word, definition). Fidelity
of administration was 94% (76-100%). Devia-
tions from administration were typically repeti-
tions of words or phrases, often to maintain
children’s attention or encourage a response.
All measures were scored by two trained
research assistants. For the EWL, no differences
were observed between scorers on the definitio-
nal and production probes. Given the constraints
on possible responses (i.e., little interpretation
on the part of the scorer), this high level of
agreement is not surprising. For the vocabulary
test, a scoring rubric was created for each word
that included sample responses that would
receive two points, one point, or no points. All
responses were transcribed into a spreadsheet so
that scorers would be blind to pretest/posttest
and scored by a primary and secondary scorer;

agreement was 96%. The small number of
discrepancies were resolved by a third scorer.

RESULTS

Data Analysis

Dependent variables were standard scores on
the PPVT-IV, scores on the definitional and
production probes of the EWL at two sessions,
and the percentage of words learned in the
vocabulary intervention. One child did not
complete the PPVT-IV and two children did
not complete the second administration of the
EWL. These children were included in the
analyses. Means and standard deviations for
the measures are reported in Table 1. For
descriptive purposes, means for children from
the Head Start classrooms and the private pre-
school classroom are reported separately. In this
small dataset, there was substantial variability in
the dependent variables. Vocabulary know-
ledge, as measured by the PPVT-IV, ranged
from well below to well above average (standard
scores of 71-125). On the EWL, children
scored at the top and bottom of the possible
range for both the definitional and production
probes. Learning in vocabulary intervention
ranged from 3% to 78% of possible word points.

Table 1 Participant Performance on a Measure of Vocabulary Knowledge, A Process-Based
Assessment of Word Learning, and Learning in Vocabulary Intervention

All Participants (n = 16)

Head Start (n = 10)

Private Preschool (n = 6)

M M M d
(SD) (SD) (SD)

PPVT-IV 100.25 91.10 115.50 1.84
(18.58) (17.22) (7.42)

Definitional 1 3.44 2.70 4.67 .65
(2.87) (2.06) (3.78)

Production 1 3.88 3.00 5.17 .88
(2.90) (2.89) (1.94)

Definitional 2 5.14 4.75 5.67 21
(4.09) (3.92) (4.63)

Production 2 7.36 5.63 9.67 1.08
(4.27) (4.66) (2.42)

Vocabulary Learning  35.69% 24.87% 51.04% 1.49
(20.63) (13.69) (20.64)

Note. PPVT-IV: Peabody Picture Vocabulary Test-IV standard score; Definitional Probe 1, 2: Definitional probe of the
Explicit Word Learning measure at the first and second sessions, maximum of 12; EWL Production Probe 1, 2:
Production probe of the Explicit Word Learning measure at the first and second sessions, maximum of 16,
Vocabulary Learning: Percentage of word points gained during intervention.
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Preliminary Analysis of EWL

A previous study of the EWL provided preli-
minary evidence of the validity of the measure for
estimating word learning proficiency.'® Because
the EWL is a new measure with only preliminary
data, a first step in the current study was to
conduct a descriptive analysis to examine group
performance on the EWL, identify potential
floor or ceiling effects, and determine whether
the patterns of performance were similar to the
previous study of the measure. Performance on
the EWL was examined within and across
sessions to determine the information provided
by a single administration and to evaluate the
information added by a second administration.
Scores on the production and definitional probes
for Sessions 1 and 2 are presented in Fig. 1. At
the first session, there was substantial variation
within children with scores ranging between
0-12 on the definitional probe and between
0-9 on the production probe. Similar variation
was observed at the second session, the range of

scores on the definitional probe was 0-12 and 0—
14 on the production probe. For the children
who completed two sessions, performance inc-
reased from the first to second session for 9 of 14
children on the definitional probe and for 10 of
the 14 children on the production probe. Ave-
rage gains on the definitional probe were 1.86
points (range -4-8 of a possible 12). Perfor-
mance increased for 10 of the 14 children on the
production probe with average gains of 3.36
points (range 0-9). In summary, consistent
with the previous study, no floor or ceiling effects
were observed and most children increased in
performance between the first and second
session.

To examine internal consistency of the
measure, Cronbach’s a was calculated for scores
at the first and second sessions. The internal
consistency among items was high in both
sessions, a = 0.90. Test-retest reliability also
was high; the correlation between total scores at
the first and second sessions was 0.87, p < .01.

Scorc on the Production Probe
o

._.
L]
L

Score on Ddinition Probe

L ]

Figure 1 Scores on the production and definitional probes of the explicit word learning measure across two
sessions. Each line represents a score for an individual participant.
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Relations among Vocabulary
Knowledge, Process-based
Assessment, and Learning in
Vocabulary Intervention

To address the first research question, bivariate
correlations were conducted among the PPVT-
IV, EWL, and learning in vocabulary inter-
vention (Table 2). Correlations are interpreted
here based on Cohen*” who states that cor-
relations greater than 0.50 are large. Thus, large,
positive correlations were found for standard
scores on the PPVT-1V, definitional and pro-
duction probes of the EWL at both sessions, and
with learning in vocabulary intervention. As
hypothesized, performance on the definitional
and production probes of the EWL was signi-
ficantly and positively correlated with learning in
vocabulary intervention, with stronger correla-
tions for performance at the second session than
the first session.

Process-Based Assessment of Word
Learning for Clinical Decision Making
The next section includes two exploratory ana-
lyses that examined the ways in which a SLP
might use a process-based assessment of word
learning to guide treatment decisions. One
purpose of a process-based assessment would
be to provide information about word learning
proficiency, used in combination with a static
measure, to make decisions about intervention
intensity. Another purpose would be to provide
detailed information about the word learning
process to inform intervention approach.

To examine the potential of a process-based
assessment to inform intervention intensity, the

information provided by scores on the PPVT
and EWL were considered. In the current study,
six children had standard scores on the PPVT-
IV at least one standard deviation below the
normative mean, which might be used clinically
to identify a child who may need vocabulary
instruction. Of these six children, two had very
low scores on the first session of the EWL
(scores of 0 and 1) and did not improve sub-
stantially at the second session (scores of 3 and
4). These low scores indicate that these two
children did not learn from the explicit teaching
trials on the process-based assessment. Further,
these two children were poor responders to the
vocabulary intervention, with learning in voca-
bulary intervention more than one standard
deviation below the group mean. The other
four children with low PPVT scores had higher
scores on the EWL (M of 3.75 at the first session
and 7.0 at the second session) and demonstrated
learning in vocabulary intervention within one
standard deviation of the group mean.

The second exploratory analysis examined
how the information provided by the process-
based assessment could inform decisions about
intervention approach. The goal of the EWL
was to describe partial knowledge and to be
sensitive to learning. Responses on both probes
were examined to determine if the incremental
scoring and hierarchical prompting were suc-
cessful in capturing this information. If children
scored only at the top and bottom of the range of
possible scores (e.g., scores of 0 and 3 on the
definitional probe), this would be an indication
that the measure only captured incorrect and
correct responses. In contrast, if children fre-
quently received scores in the middle of the range

Table 2 Correlations between Measures of Vocabulary Knowledge, Word Learning, and

Learning in Response to Intervention

Definitional 1  Production 1  Definitional 2 Production 2  Vocabulary Learning
PPVT-IV 53" .70 62" 67" 747
Definitional 1 * 49 .66" 747 .65
Production 1 * 57" T7 51"
Definitional 2 * .60" 75"
Production 2 * .66"

Note: **. Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 (2-tailed).

Definitional Probe 1: Definitional probe of the Explicit Word Learning measure at the first session; EWL Production
Probe 1: Production probe of the Explicit Word Learning measure at the first session, Vocabulary Learning:

Percentage of word points gained during intervention.
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(e.g., scores of 1 or 2 on the definitional probe,
this would be an indication that the EWL was
useful to describe partial knowledge. If there
were differences in scores between the first
and second probes, this would be an indication
that the EWL was sensitive to learning.

The incremental scoring on the definitio-
nal probe was successful in capturing partial
knowledge and was sensitive to learning. On
the definitional probe, the maximum score was
3 points if a child responded correctly to the
open-ended definitional question and to at least
3 of the 4 yes/no questions. A score of 2 was
given if only the open-ended question was
correct, and a score of 1 was given if the
open-ended question was incorrect and at least
3 of the 4 yes/no questions were correct. At the
first probe, scores ranged between 0-3 and most
frequently were 0 (40%) or 1 (43%) with only
5% of responses receiving 2 points and 12%
receiving 3 points. At the second probe, scores
also ranged between 0-3, with an increase in
responses that received scores of 2 (13%) and 3

(24%).

Hierarchical prompting on the production
probe also captured partial knowledge and was
sensitive to learning. At both sessions, respon-
ses were scored across the possible range of 0—4
points per word. Responses at each prompting
level are presented in Fig. 2. Between the first
and second session, more children responded
correctly with less prompting. At the first
session, most frequent responses (42%) were
after the indirect model (e.g., Another word for
happy is yame. How do these boys feel? They feel
...). At the second session, children were more
likely to respond after the phonological probe
(32%) and the number of open-ended responses
increased from just 3% at the first session to
21% at the second session.

In addition to partial knowledge and sen-
sitivity to learning, the EWL was designed to
provide information about both definitional
knowledge and production abilities, as well as
to describe learning of multiple word types.
Responses on the EWL were examined to
explore these aspects of the measure. As explai-
ned in the preliminary analysis section, most

0 Session 1

=1

-

0

Number of Responses (max. 64)
L=3

20
15
II-
] 1 2 3

Session 2

1]

3

o =
] 1 2 3

Response by Prompt Level

Figure 2 Frequencies of responses at individual prompting levels on the production probe across two
sessions. The hierarchical prompts were scored such that the first, more challenging prompt (e.g., open-
ended) received the highest score whereas the last, most supportive prompt (e.g., indirect model) received

the lowest score of one.
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children made gains between the first
and second sessions and gains for the produc-
tion probe were slightly higher than for the
definitional probe. However, there was a wide
range of performance and individual children
had different patterns of responses. For exam-
ple, one child gained 6 points on the definitio-
nal probe but no points on the production
probe. Another child demonstrated the oppo-
site pattern, gaining 1 point on the definitional
probe and 6 on the production probe. These
types of learning patterns might be clinically
useful to determine individual strengths and
weaknesses. The EWL included both verbs and
adjectives; however, no differences in learning
of the two-word types was observed.

DISCUSSION

A primary purpose of this study was to examine
the relation among vocabulary knowledge,
word learning proficiency, and learning in
vocabulary intervention. Correlational analyses
were conducted among a static, knowledge-
based measure of vocabulary knowledge, a
process-based assessment of word learning,
and learning in vocabulary intervention. Alt-
hough previous studies have included measures
of vocabulary knowledge and word learning or
measures of vocabulary knowledge and learning
in vocabulary intervention, the current study
included a unique dataset with measures of all
three components.

As hypothesized, large correlations were
observed among vocabulary knowledge, word
learning proficiency, and learning in vocabulary
intervention. Exploratory analysis indicated
that information provided by a process-based
measure, when considered in combination with
a static measure of vocabulary knowledge,
might help to identify children who will benefit
from intense intervention. Similarly, other stu-
dies have reported that process-based assess-
ment of word learning can predict growth in
vocabulary over time." The current study adds
to this body of research by highlighting the
potential of a process-based assessment of word
learning to provide a sophisticated understan-
ding of word learning proficiency of young
children and perhaps to predict learning in
response to intervention.

A strong correlation was also observed
between the static measure of vocabulary know-
ledge (PPVT-1IV) and learning in vocabulary
intervention. This finding is consistent with
two other studies that have reported a relation
between vocabulary knowledge, as measured on
static, knowledge-based assessments, and lear-
ning in vocabulary intervention in which child-
ren with higher vocabulary scores learn more
words in intervention.*®*’ An important next
step in this line of research will be to examine
the extent to which a process-based assessment
provides information to predict learning in
intervention beyond what is predicted by a static
measure.

In this study, children’s standard scores on
the static measure of vocabulary knowledge were
strongly correlated with performance on the
process-based assessment of word learning pro-
ficiency (EWL). This finding suggests that there
was a relation between the words that children
knew and the proficiency with which children
learned new words. However, in other studies,
scores on static, knowledge-based measures of
vocabulary and performance on a word learning
task have not been related,'??123°° suggesting
that these two types of measures may be assessing
different things. In Camilieri and Law," scores
on a dynamic assessment were more predictive of
vocabulary growth for children in the lower
range of vocabulary knowledge than for children
in the higher range, leading authors to argue that
a dynamic assessment might be particularly
useful for children with limited vocabulary
knowledge. Across studies, there is evidence to
suggest that measures of vocabulary knowledge
and process-based assessments of word learning
may provide unique information, meaning that
including both types of measures may be appro-
priate. In clinical settings, it is useful to know
about both the words the children know and the
ways that children approach word learning to
make informed decisions about instruction and
intervention.

Applications for Clinical Practice

Although the small sample size in the current
study prohibits generalization, the findings of
two exploratory analyses suggest that a process-
based measure of word learning could be useful
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to SLPs to make decisions about intervention
intensity and approach. First, a process-based
assessment might help SLPs match children to
appropriately intense interventions. In the cur-
rent study, of the 6 children who had below-
average vocabulary knowledge, two children
had the very lowest scores on the EWL at the
first session (total scores of 0, 1) and demonst-
rated very little change at the second session (3,
4). These two children also had the least
learning in vocabulary intervention, gaining
just 2% and 11% of word points overall. This
finding suggests that SLPs who consider infor-
mation from both a static measure of vocabulary
knowledge and a process-based assessment of
word learning might identify children who will
require intense intervention.

As an example, particularly within groups of
children from families with low SES, SLPs
might consider a process-based assessment of
word learning as a way to distinguish between
children who have limited vocabulary as the
result of experience and children who have
poor word learning proficiency. SES-related
differences have been reported for static, know-
ledge-based measures of single-word vocabu-
latry.33 These differences have been largely
attributed to differences in language-learning
experiences.32 To complement static measures
of vocabulary knowledge, process-based assess-
ments can provide an assessment of word lear-
ning that may be less dependent on children’s
previous experience. A child with low vocabulary
knowledge but strong word learning proficiency
is more likely to benefit from language enrich-
ment to learn words. In contrast, a child with low
vocabulary knowledge and poor word learning
proficiency might require more intense inter-
vention. Increasing the intensity of intervention
may improve learning in vocabulary intervention
for poor word learners. This would require more
explicit instruction, such as increasing the num-
ber of learning opportunities, providing defini-
tions and more contexts for explaining words,
and prompting responses.

For children receiving intervention, SLPs
might incorporate a process-based assessment
into clinical practice to make decisions about
intervention approach. The second exploratory
analysis indicated that the incremental scoring
and hierarchical prompting was useful for desc-

ribing partial knowledge and captured small
changes in knowledge of the words between the
two sessions. An SLP might use a similar
approach to monitor progress in intervention.
Rather than scoring a child’s response as correct
or incorrect, more sensitive information about
small changes in knowledge would help SLPs
determine if children were learning in response
to intervention.

A process-based assessment can provide
information about learning across multiple
word types. SLPs might consider using the
procedures from the definitional and production
probe to measure learning of vocabulary targets
from treatment. Because verbs and adjectives are
not as easy to depict as nouns, it can be challen-
ging to assess children’s learning of these word
types; the incremental scoring and hierarchical
prompting procedures from the EWL may be a
potentially useful clinical tool. SLPs might also
compare learning of different word types to
determine how to focus intervention. For exam-
ple, if a child readily acquires easily picturable
nouns and action verbs, intervention might focus
on more challenging vocabulary such as cogni-
tive state verbs.

SLPs also might compare scores on the
definitional and production probes to identify
strengths and weaknesses in semantic and pho-
nological knowledge that could inform the inter-
vention approach. For example, a child who
demonstrates an ability to define new words
but not produce new words might benefit from
intervention that strengthened phonological
representations of words, perhaps through inc-
reasing exposures to the word. In contrast, a child
who readily produces new words but struggles to
define them might be better suited to an inter-
vention that focuses on semantic knowledge
including associations, synonyms and antonyms,
and categories.

Limitations

One important limitation of the current study
was the small sample size. Although this dataset
was appropriate for the purposes of this paper,
the sample size prevented the use of more
sophisticated analyses. In a larger sample, a
regression analysis might better explain the
relative contributions of measures of vocabulary
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knowledge and process-based assessments to
the prediction of learning in vocabulary inter-
vention. Another limitation was that limited
demographic information was available to desc-
ribe participants. Although center enrollment
provided a rough indication of socioeconomic
status, more detailed information would have
been useful to describe individual children.

The data in the current study were collec-
ted as part of a pilot study evaluating a new
component of the Story Friends intervention.
Although other studies of Story Friends have
indicated that the treatment is generally effec-
tive in improving vocabulary knowledge in
preschool children, the books and words inclu-
ded in this pilot study have not yet been subject
to rigorous evaluation. Because children varied
in the number of weeks they participated in the
intervention, the dependent variable for lear-
ning in vocabulary intervention was the per-
centage of word points gained of the possible
total word points for each child. However, it is
not possible to determine whether each week of
intervention was equivalent in difficulty (e.g.,
some weeks may have included more difficult
words), meaning that the comparison between
children can only be an estimate.

CONCLUSIONS

Findings of this preliminary study suggest that
vocabulary knowledge, word learning profi-
ciency, and learning in vocabulary intervention
are related. A process-based assessment of word
learning may help indicate which children will
demonstrate learning in vocabulary intervention.
Exploratory analyses contribute to a larger body
of work that highlights the potential contribu-
tions of a process-based assessment of word
learning to clinical decision making by SLPs.
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