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Abstract

Despite research demonstrating the importance of language comprehension to later reading abilities, curriculum-
based measures to assess language comprehension abilities in preschoolers remain lacking. The Assessment of Story
Comeprehension (ASC) features brief, child-relevant stories and a series of literal and inferential questions with a focus
on causal and predictive inference skills surrounding the main story grammar components and a novel vocabulary word.
Following an overview of the iterative development process and pilot studies, this article presents preliminary evidence of
the fidelity of administration, reliability of scoring, alternate form reliability, and validity of the ASC. In all, 237 preschoolers,
ages 3 to 5 years old, participated in this study. Fidelity of administration and scoring reliability averaged over 90%.
Concurrent validity with two established language measures revealed correlations ranging from .67 to .81. Test—retest
reliability and internal consistency also indicated high levels of reliability for this new tool; however, alternate form reliability
results suggest further work is needed. Preliminary results indicate that the ASC holds promise as a viable curriculum-
based measure that early childhood educators can use for monitoring preschoolers’ progress in language comprehension.
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Functional literacy is arguably the most important skill for
academic success. Unfortunately, developing literacy skills
is difficult for many students. More than 60% of fourth
graders read below grade level, and for culturally and lin-
guistically diverse subgroups, the proportion of students
performing poorly on national reading tests is closer to 80%
(National Center for Education Statistics, 2015). Reading
comprehension relies on both decoding and language com-
prehension skills (Gough & Tunmer, 1986; Hoover &
Gough, 1986; Storch & Whitehurst, 2002; Tunmer &
Hoover, 1992). There is considerable research on early
interventions to promote the development of decoding (e.g.,
Bailet, Repper, Murphy, Piasta, & Zettler-Greeley, 2013;
Haager, Klingner, & Vaughn, 2007; Hurry & Sylva, 2007,
Koutsoftas, Harmon, & Gray, 2009; VanDerHeyden,
Snyder, Broussard, & Ramsdell, 2008), but there is limited
research on early interventions designed to promote lan-
guage comprehension (e.g., Spencer et al., 2012; Spencer,
Petersen, Slocum, & Allen, 2015; Zucker, Solari, Landry, &
Swank, 2013). Effective intervention to promote oral lan-
guage development, including language comprehension, is
as important as decoding interventions.

Early language experiences are important for later read-
ing comprehension (Dooley & Matthews, 2009), making a
focus on oral language an important component of early
childhood education (Dickinson, Golinkoff, & Hirsh-Pasek,
2010; Whitehurst & Lonigan, 1998). Because preschool
children are not yet readers, language comprehension,
rather than reading comprehension, is the focus of instruc-
tion, intervention, and assessment. Skilled language com-
prehension as it relates to stories is linked to school
achievement (Bishop & Edmundson, 1987; Feagans &
Appelbaum, 1986) and specifically predicts later reading
comprehension (Catts, Fey, Tomblin, & Zhang, 2002,
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Dickinson & McCabe, 2001; Griffin, Hemphill, Camp, &
Wolf, 2004).

Within the broader domain of language comprehension,
inferential language is one subskill that contributes to later
reading comprehension skills (Cain & Oakhill, 1999; Cain,
Oakhill, & Lemmon, 2004; Kendeou, Bohn-Gettler, White,
& Van Den Broek, 2008; Lepola, Lynch, Laakkonen, Silvén,
& Niemi, 2012). Children’s ability to make inferences is
predictive of later reading comprehension abilities in
school-age children, contributing unique information
beyond what is explained by working memory (Cain et al.,
2004), and children who have poor reading comprehension
also have poor inference making skills (Cain & Oakhill,
1999). This is especially true for children with language dif-
ficulties. Although children with language impairment have
difficulty answering literal and inferential questions about a
story (Bishop & Adams, 1992), inferential language is par-
ticularly challenging for them (Blank, Rose, & Berlin,
2003; Ford & Milsoky, 2003). Van Kleeck (2008) argued
that inference making contributes to later text comprehen-
sion by encouraging children to make connections between
information in the text and their own knowledge. Indeed,
text comprehension strategies taught to older children fre-
quently include strategies for generating inferences and
making connections with background knowledge. For
younger children, strategies to promote inference skills are
appropriately embedded in storybook reading activities.

Understanding and answering questions about stories is
a common experience for preschool children. When reading
storybooks with young children, adults use a range of literal
and inferential language in a discussion about the book
(Hargrave & Sénéchal, 2000; van Kleeck, 2008; van Kleeck,
Gillam, Hamilton, & Cassandra, 1997). Examples of literal
questions might include “What is this?” and “What is he
doing?” while inferential questions might involve connect-
ing events in the story to children’s background knowledge
such as “How do you think she feels?” “Why did he do
that?” and “What do you think he will do next?” These
types of questions also have been included in intervention
strategies to improve language abilities in young children
with strong effects (Cain & Oakhill, 1999; Cain, Oakhill,
Barnes, & Bryant, 2001; Tompkins, Guo, & Justice, 2013;
van Kleeck, 2008; van Kleeck, Vander Woude, & Hammett,
2006; Whitehurst et al., 1994). In studies of parent—child
interactions during storybook sharing activities, children
who were exposed to more inferential language used more
inferential language and improved in inferential language
abilities (van Kleeck et al., 1997). Importantly, children
who participated in storybook sharing with inferential lan-
guage had higher scores on measures of reading compre-
hension in the third grade than peers who were less engaged
(Serpell, Baker, & Sonnenschein, 2005).

Given the evidence that inferential language is important
for reading comprehension and that children with language

difficulties may struggle with inferential language, it is
important to assess both literal and inferential language
abilities to identify children who may need additional sup-
port. Unfortunately, there are only a few existing preschool
assessment instruments that address language comprehen-
sion; fewer that provide information about both literal and
inferential language; and none designed to fulfill the pur-
poses of universal screening and progress monitoring. To
help educators address language comprehension of young
children, new assessment tools are needed.

Curriculum-Based Measurement
(CBM) Applied to Language

To effectively implement oral language intervention in educa-
tional settings, there is a need for assessment tools that can
identify children who would benefit from additional instruc-
tion and to monitor their progress with respect to instruction.
CBM refers to a specific set of standard assessment procedures
that reflect curricular content addressed in classrooms (Deno,
2003; Deno, Mirkin, & Chiang, 1982; Missall & McConnell,
2004). CBM is often used to assist educators in making data-
based decisions in differentiated instructional systems such as
Response to Intervention (RtI) or Multi-Tiered Systems of
Support (MTSS) educational models, which are extending into
early childhood settings (Greenwood et al., 2011; Greenwood
et al., 2013). CBM was designed to help educators identify
which students may benefit from additional intervention, mon-
itor students’ progress once intervention has commenced, and
determine when curricular objectives have been achieved
(Deno, 2003; Fuchs, Fuchs, Hamlett, & Phillips, 1994). CBM
has been an indispensable tool for promoting achievement in
decoding (Christ, Zopluoglu, Long, & Monaghen, 2012), math
(Foegen, Jiban, & Deno, 2007), and writing (McMaster &
Espin, 2007), but few researchers have applied CBM to oral
language (see Bradfield et al., 2014; Petersen & Spencer, 2012;
Wackerle-Hollman, Rodriguez, Bradfield, Rodriguez, &
McConnell, 2014).

Instructionally relevant assessment of language compre-
hension skills is needed to promote reading outcomes for a
wide range of children (i.c., at risk to high achieving) and to
identify children with particular deficits in those skills
(Bagnato & Neisworth, 2005). In addition, the increasing
prominence of MTSS models of differentiated intervention
heightens the importance of CBM tools that (a) have strong
reliability and validity, (b) are time efficient and easy to
administer and score, (c¢) include alternate forms of standard-
ized tasks, (d) measure socially important outcomes, and (e)
are sensitive to growth due to intervention and change over
time (Deno, 2003; Deno et al., 1982; Missall & McConnell,
2004). Teachers who employ CBM are more likely to iden-
tify students in need of intervention, adjust instruction to
meet students’ needs, and produce better student achieve-
ment (Fuchs, Deno, & Mirkin, 1984; Fuchs & Fuchs, 2007).
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Existing Measures of Language
Comprehension for Preschool
Children

Only a few existing assessments that qualify as CBM tools
address constructs subsumed under the umbrella of oral lan-
guage. Set within an early childhood RtI context (Bradfield
et al., 2014; Greenwood et al., 2011; Greenwood et al.,
2013), Which One Doesn’t Belong (WODB) is a new com-
prehension Individual Growth and Development Indicator
(IGDI) designed to help early childhood educators identify
children in need of comprehension intervention (Wackerle-
Hollman et al., 2014). To administer WODB, an examiner
shows an individual child a series of cards with three col-
ored pictures and asks the child to identify the one that does
not belong. It has 68 items and is scored using a total num-
ber of items answered correctly. It is a brief assessment that
is easy to administer and engaging for the children. Validity
correlations with the Clinical Evaluation of Language
Fundaments—Preschool (CELF-P; Wiig, Secord, & Semel,
2004) range from .57 to .74 (Wackerle-Hollman et al.,
2014). WODB is still in development and the authors con-
sider the core construct to be inference. However, the nature
of WODB is less authentic than story-based comprehension
tasks and does not take into account different ranges of
comprehension skills afforded by literal and inferential
questions. Furthermore, the current version of WODB does
not have multiple forms for progress monitoring.

A second related measure is the Test of Narrative Retell
(TNR) for preschoolers (Petersen & Spencer, 2012). The
TNR was specifically designed to be a curriculum-based
measure of oral language skills for use in preschools using
RTI/MTSS frameworks. It includes 25 short stories compris-
ing multiple forms for repeated sampling of oral language. It
takes approximately 2 min to administer; it can be scored in
real time and it is not necessary that the scorer has advanced
knowledge of language. It is brief and easy to use, and mea-
sures important oral language skills known to predict later
reading comprehension (Catts et al., 2002; Fazio, Naremore,
& Connell, 1996; Griffin et al., 2004). In a factor analysis,
the TNR and its companion assessments, the Test of Story
Comprehension (TSC) and the Test of Personal Generation
(TPG), were investigated. Two factors were found—com-
prehension and production. The TPG loads exclusively on
narrative production, the TSC loads exclusively on compre-
hension, and the TNR loads on both. As the TNR was
intended to be a CBM tool (but the TSC and TPG were not),
its psychometric properties have been examined more
closely than the TSC and the TPG. The TNR correlates with
other narrative retell measures (the Renfrew Bus Story, r =
.88, and the Index of Narrative Complexity, » =.93; Petersen
& Spencer, 2012) and the CELF-P (Wiig et al., 2004; »=.70;
Spencer & Petersen, 2016). Exact scoring agreement for the
TNR yielded a mean of 94% and the mean alternate form

correlations was .77 (Petersen & Spencer, 2012). While the
TNR is a promising measure for identifying preschoolers
with oral language needs and monitoring the progress of
these students, inference is not one of its core constructs.
The TNR stories are very simple and brief without the neces-
sary contextual engineering to assess inference skills related
to comprehension.

Introduction to the Assessment of
Story Comprehension (ASC)

To effectively identify children who need instruction and
intervention in language comprehension, and to monitor
the effects of these programs, there is a need for high qual-
ity assessment tools that can be administered with fidelity
and scored reliably in authentic educational settings by
busy preschool teachers. In this section, we describe a new
measure to assess language comprehension for use in tiered
models of instruction in early childhood education, called
the Assessment of Story Comprehension (ASC; pro-
nounced “ask”).

Development of the ASC followed an iterative process
(Diamond & Powell, 2011; Kern, Evans, & Lewis, 2011)
that began with a review of the literature on language
comprehension and initial creation of stories and ques-
tions following frameworks put forth by van Kleeck
(2008) and Paris and Paris (2003) and principles of com-
prehension assessment in young children (Van den Broek
et al., 2005). For the purpose of creating parallel forms for
repeated administration, nine stories with consistent story
grammar (i.e., character, setting, initiating event, emotion,
attempt, resolution) and linguistic elements (i.e., coordi-
nating conjunctions, temporal markers, causal and tempo-
ral subordination) were written. Each story has 158 to 160
words. One less common word (e.g., injure, tidy, annoy)
was embedded in each story along with supportive clues
(e.g., After he cleaned his room, he looked around. His
room was very tidy.) so children can figure out the mean-
ing of the word from context. Stories feature personally
relevant experiences such as being bothered by a sibling,
getting hurt, or breaking a toy. The purpose of using real-
istic topics was to help neutralize the effects of back-
ground knowledge across stories. All of the stories were
written to support answering four inferential questions
that included prestory prediction based on the title, causal-
ity between problem and feeling, explaining a character’s
motivation based on background information, and predic-
tion about subsequent events (see Table 1 for framework
for ASC questions). The last of the ASC’s eight items
requires children to provide a definition of the less com-
mon word or to choose between two definitions if they are
unable to provide a definition. This item assesses a child’s
ability to infer the meaning of an unfamiliar word from the
context clues embedded in the story.
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Table |I. Framework for ASC Questions.

Questions Descriptions Examples

I Inferential Make a prediction based on the title Let’s think about the title, Jenny and the Mud Puddle.
What do you think will happen?

2 Literal Setting information (where or what) Where was Jenny playing in this story?

3 Inferential Infer causal relation between problem and feeling In this story, Jenny was sad. Why was Jenny sad?

4 Literal Attempt Jenny’s teddy bear fell in the mud. What happened next?

5 Inferential Explain character’s motivation using background Why do you think Jim wanted to help Jenny?

knowledge
6 Literal Consequence/resolution What happened at the end of the story?
7 Inferential Make a prediction about subsequent events The next time Jenny plays outside, do you think she will

8 Vocabulary Define a word

8a Vocabulary Choose between two definitions

take her teddy bear? Why/why not?
Tell me, what does filthy mean?
Does filthy mean very tall or very dirty?

Note. ASC = Assessment of Story Comprehension.

Within the primary construct of language comprehen-
sion, we focused on the ability to answer literal and inferen-
tial questions about stories. In the case of answering
questions about stories, literal questions can be answered
using the information explicitly stated in the text. For exam-
ple, the literal question, “What was he doing?” could be
answered using information from the story text (e.g., Danny
was riding his bike). To answer inferential questions, infor-
mation beyond what is presented explicitly in the text is
necessary. In many cases, to respond appropriately, children
will need to make a connection between story events and
their own knowledge. For example, to respond to the infer-
ential question, “Why was he sad?” children could make a
connection between the events of the story (e.g., Danny fell
off his bike) and their knowledge of emotions related to a
similar event.

There were a number of reasons for including both literal
and inferential questions in the ASC, even though the pri-
mary need is in the area of inference skills. First, this bal-
ance reflects the balance of literal and inferential language
typical in adult—child book reading (Hammett, Van Kleeck,
& Huberty, 2003; van Kleeck et al., 1997). Second, the lit-
eral questions help to broaden the scale so that it would be
sensitive to developmental changes and to create a more
normal distribution of scores among diverse children who
may not be able to use inference. We wanted the ASC to be
useful for younger children whose inference skills are only
emerging and the inclusion of literal questions ensures a
lower floor. Third, the variety in test items was intended to
maintain children’s attention and motivation during the
administration without using pictures.

The ASC includes a single item related to vocabulary
knowledge. Although vocabulary learning was not the pri-
mary construct of interest, this item was included because
vocabulary knowledge is highly correlated with other oral
language skills and reading comprehension (Cunningham
& Stanovich, 1997; Scarborough, 2001; Storch &

Whitehurst, 2002; Tunmer & Chapman, 2012). The ability
to learn new words from stories is related to general lan-
guage ability, and there is evidence that children with strong
language skills are better at this type of incidental word
learning than children with poor language skills (Cain,
Oakhill, & Elbro, 2003; Cain et al., 2004; Daneman &
Green, 1986; Nippold, 2002). The manner in which the
ASC stories were written also ensures that to define the
word correctly, the child has to use context information to
generate a definition, which depends on inference skills
(Cain et al., 2004).

To administer the ASC, examiners follow a simple stan-
dardized script. Scoring is standardized and, for Questions
1 to 7, involves rating each answer on a 3-point scale, where
2 points are given for clear and complete responses; 1 point
is given for correct, but incomplete or unclear responses;
and 0 points are given for incorrect answers. For the eighth
item (i.e., “What does mean?”’), 3 points are pos-
sible if a complete and accurate definition is provided and 2
points are given for answers that are correct but incomplete,
unclear, or an example of the word without a definition. In
situations in which an incorrect definition is given or no
response is provided, the examiner asks a follow-up ques-
tion giving a choice between two definitions (i.e., “Does
~ mean ___ or ___ ?7”). Correct responses are given 1
point and incorrect responses are given 0 points. A total of
17 points are possible for the ASC; 8 points for inferential
questions, 6 points for literal questions, and 3 points for
defining the less common word.

The intended purposes of the ASC are to identify chil-
dren who could benefit from supplemental language inter-
vention and to monitor language growth of children who
participate in language intervention. The nine ASC stories
and the consistent pattern of literal and inferential questions
across stories represent nine parallel forms, the develop-
ment of which was described above and the examination of
which occurs in the current study. As a CBM tool, the ASC
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was designed to be administered in two ways. First, a single
ASC form can be administered on a schedule relevant to
intervention (e.g., weekly or monthly) for monitoring lan-
guage comprehension growth. Parallel forms are critical to
fulfill this purpose of monitoring progress over time. If
forms were not interchangeable, then growth (or lack of
growth) could be attributed to variations between forms and
not learning. Second, when important decisions are depen-
dent on ASC results such as for benchmarking (fall, winter,
spring) or the identification of children who would benefit
from language intervention, three ASC forms are adminis-
tered in a single session. The best or the median score of the
three ASC forms is used for decision making. The reason
for this is to reduce possible confounds (e.g., distraction,
content unfamiliarity) that is common when assessing
young children. The delivery of three ASC forms and select-
ing the median or best score are adaptations designed to
maximize the validity of the ASC results while maintaining
its authenticity. Regardless of how well a test performs,
young children are less consistent test performers than
school-age children. Their performance can be easily influ-
enced by emotional, environmental, and motivational fac-
tors (Spencer & Slocum, 2010).

Current Study

Once initial stories and questions were developed, we con-
ducted a series of small, pilot studies (Spencer & Goldstein,
2011). In the first study, 36 preschoolers received a random
selection of three ASC forms and criterion measures.
Trained undergraduate students served as testers and scor-
ers. As a result of preliminary scoring reliability, fidelity,
and validity analyses, we rewrote three stories, eliminated a
question (there were initially five inferential questions), and
developed story-specific scoring guides with examples
drawn from children’s responses. In a second pilot study
with the revised ASC forms, undergraduate research assis-
tants administered all nine ASC forms to 20 preschoolers in
a random sequence. Parallel form reliability and validity
results suggested that the ASC was a promising tool for
measuring language comprehension. Minor revisions to the
scoring guides were made and administration and scoring
manuals were created.

In a third study, the ASC’s sensitivity to intervention
effects was examined. Kelley, Goldstein, Spencer, and
Sherman (2015) implemented a 9-week intervention that
targeted vocabulary and answering inferential questions
about stories. The ASC was administered across four assess-
ment waves; only one ASC form was administered for each
wave to reflect progress-monitoring conventions. Because
the ASC was not directly aligned with the intervention tar-
gets, it served as a distal outcome measure. Using a ran-
domized control group design with repeated measures,
researchers found a statistically significant group by time

interaction (F = 4.86, p < .01) with a moderate effect size
(ni = .20) for the inferential questions, but there were no
group by time differences for the literal questions of the
ASC. This evidence suggests that children made growth in
the exact area of comprehension that was targeted in the
intervention (i.e., inference skills).

Through these pilot studies, we established that it was
possible to assess language comprehension within an
authentic context such as listening to stories. It took 2 to 3
min to administer one ASC and approximately 8 min to
administer three in one session. Scoring required less than 1
min per story. The administration fidelity and preliminary
scoring reliability results were strong suggesting that the
ASC was easy to learn. Results of the intervention study
indicated that the ASC was sensitive to interventions target-
ing inference skills. Overall, the ASC appeared to be an
efficient, economical, and easy-to-use tool for sampling key
child behaviors such as listening to a story and answering
questions about it. Its promising evidence of reliability and
validity indicated that a more rigorous examination of its
psychometric properties was warranted. Thus, to evaluate
the ASC as a viable CBM tool, we examined its technical
adequacy using a larger sample of preschool children.
Specifically, the current study addressed the following
research questions:

Research Question 1: To what extent can the ASC be
administered with fidelity?

Research Question 2: To what extent can the ASC be
scored reliably?

Research Question 3: To what extent does the ASC
positively correlate with other measures of oral
language?

Research Question 4: To what extent are the ASC forms
and items reliable?

Method
Participants

Children attending preschools in a Western state were
recruited to participate in this study. Anticipating that the
ASC ultimately would be used in needs-based preschool
environments like Head Start or district sponsored pre-kin-
dergarten programs for students with risk factors, we
recruited participants from eight Head Start classrooms.
However, given the need to establish a more normative
sample of children for proper validation, we also recruited
children from five community-based, for-profit day care
centers that implemented a preschool curriculum and one
public school special education classroom for preschoolers
with developmental disabilities. All of the classrooms
served children between the ages of 3 to 5 years. To obtain
parent permission, researchers spoke to the parents about
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Table 2. Description of Participants.

Demographic n =230
Age in months, M (range) 45 (37-67)
Ethnicity, n (%)
Caucasian 78 (34)
Latino/Hispanic 71 (31)
Native American 42 (18)
African American 7(3)
Asian American 2(1)
Multi-ethnic 23 (10)
Other 7(3)
Dominant language, n (%)
English 193 (84)
Other 25 (1)
Bilingual 12 (5)
Disability, n (%)
Parent concern 16 (7)
Individualized education plan 21 (9)
Mother’s education, n (%)
Graduate degree 41 (18)
Bachelor’s degree 39 (17)
Associate’s degree 23 (10)
High school diploma or equivalent 92 (40)
Less than high school 28 (12)
Did not report 7(3)

the study during drop off and pick up times rather than rely-
ing on the teacher to send home informed consent packets.
Initially, 237 children attending the 14 different classrooms
received parent permission to participate in the study, repre-
senting a 98% response rate. Only four families did not pro-
vide permission for their child to participate. For some
questions, multiple data sets from a portion of the children
were included because they participated in multiple ASC
test sessions several months apart.

When parents/guardians provided permission, they also
completed a brief survey about the child’s age, ethnicity,
dominant language, and mother’s education and concerns
about the child’s language development. Table 2 shows the
results of the demographic survey and includes a descrip-
tion of the participants. Seven parents/guardians did not
complete a survey.

General Procedures

Each child received at least one ASC session (with three
forms administered in a single session) and two other oral
language measures—the Clinical Evaluation of Language
Fundamentals Preschool-Second Edition (CELF-P; Wiig
et al., 2004) and the TNR (Spencer & Petersen, 2011). A
subset of participants (n = 56) received all nine ASC forms
within 2 weeks (in three sessions) as well as the CELF-P
and the TNR. Ten undergraduate research assistants served

as examiners for this study and all testing took place in pre-
school classrooms or in hallways near the classrooms. Half
of the research assistants were taught to administer the
CELF-P and half were taught to administer the TNR; all
were taught to administer the ASC. Given the logistical
challenges of testing in preschool classrooms and that tes-
ters were trained to only administer the CELF-P or the
TNR, not both, the order of ASC, CELF-P, and TNR admin-
istration was not preplanned (i.e., counterbalanced). The
order of tests depended on the availability of research assis-
tants and the cooperation of children. Thus, the order of test
administrations varied. In addition, further analyses of order
effects were not conducted because it was not possible to
track the order of assessments for each participant given the
available resources.

Prior to administering tests, the first author provided
approximately 2 hr of training for all research assistants.
The research assistants also read the testing manuals and
practiced administering the tests. After several practice
administrations, research assistants were required to dem-
onstrate 100% fidelity of administration during check out
sessions with an experienced school psychology doctoral
student. All research assistants achieved this criterion on
their first try for all tests. Each research assistant practiced
scoring the ASC and the TNR and received feedback from
the first author on a minimum of three forms for each test.

Criterion Measures

The CELF-P is norm-referenced measure of oral language
ability that is administered individually. The core language
subtests (Sentence Structure, Word Structure, and
Expressive Vocabulary) reflect general oral language abil-
ity. The CELF-P has satisfactory correlations with other
measures of oral language, internal consistency (.61-.96),
and adequate test-rest reliability (.77-.92; Wiig et al.,
2004). The CELF-P took 10 to 15 min to administer to each
child. Scoring was completed in real time using the CELF-P
protocols and raw scores were calculated later. The CELF-P
was selected as a concurrent criterion oral language mea-
sure because it is a well-established instrument that is
widely used in preschool settings. Importantly, it is most
often used to identify children with language impairment
and is commonly used to examine the validity of newer oral
language measures (e.g., WODB, TNR).

The TNR (Spencer & Petersen, 2011) is a criterion-refer-
enced, CBM tool (Deno, 2003) that utilizes a story retell
format to assess oral language comprehension and produc-
tion. The TSC is a companion to the TNR, which on the
surface appears to be more closely related to the ASC.
However, it was not selected as a criterion measure for a
number of reasons. The TSC contains only very basic literal
questions about story structure based on dramatically sim-
pler stories than used in the ASC. The TSC does not assess
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higher level comprehension that can be captured using story
retells or the ASC. Furthermore, it has not been validated
through empirical examinations of its technical properties
like the TNR has. The TNR has 25 parallel forms and
involves standardized administration and scoring proce-
dures. In previous research, the TNR was shown to have
adequate alternate form reliability (» = .77, p < .001) and
strong evidence of concurrent validity with other story retell
instruments (r = .88-.93, p < .001; Petersen & Spencer,
2012) and the CELF-P (» = .70, p < .001; Spencer &
Petersen, 2016). In the current study, a randomly selected
set of three TNR forms was administered to each participant
in a single session. Administration and scoring took 5 to 7
min for the TNR. Children’s story retells were recorded
using digital voice recorders and scored by examiners who
listened to the audio files. Scoring took place after the
administration was complete. In the current sample, the
mean alternate form reliability of the TNRs was .49 and all
comparisons were statistically significant.

ASC

Using Microsoft Excel, a random sequence of ASC forms
was generated for each child. Three ASC forms were admin-
istered in each session. This was important for evaluating
the reliability and validity of using either the median score
or the best score of the set of three. ASC testing sessions
lasted 8 to 10 min. Examiners recorded every administra-
tion session using digital voice recorders, but did not rely on
the audio files for scoring. During administration, the exam-
iners wrote children’s responses to the questions on the
ASC protocols. Scoring was completed in real time or
within 3 days of the ASC administration if scoring guides
were needed as a reference. The examiner listened to the
audio file only if the child’s speech was unintelligible and
the examiner was unable to write the child’s answer during
administration.

Data Analysis and Results

Actotal 0f 237 children participated in this study. Subsamples
of these children were used to answer some of the research
questions. For example, two Head Start sites and one com-
munity-based preschool received all nine forms within 2
weeks to help answer Question 4 (alternate form reliabil-
ity). All of the other participants received their ASCs sea-
sonally using the method of administering three ASCs
and using the best or median for analysis, which allowed
for multiple sets of qualifying data per child (fall and
spring CELF-P, TNR, and ASCs) to answer Question 3
(e.g., construct validity). All 237 children were assessed
using the ASC, CELF-P, and TNR in the fall (September
or October), but not all of the children were available for
retesting in the spring (April or May). Altogether, the ASC

2507
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Figure |. Frequency distribution of ASC scores.
Note. ASC = Assessment of Story Comprehension.

was administered 1,701 times and each of these administra-
tions was available for the scoring reliability and fidelity
analyses (Questions 1 and 2). Sample sizes for each analy-
sis are indicated below. Figure 1 shows a frequency distri-
bution of ASC scores. The mean score was 6.66 with a
standard deviation of 4.8 and a range of 0 to 17.

ASC Administration Fidelity

To document the examiners’ adherence to the ASC’s stan-
dardized administration protocol, we examined a randomly
selected sample of the ASC administrations (29.4% = 501 of
1,701). The same 10 research assistants who administered the
ASC served as independent observers of fidelity of ASC
administration; however, the research assistants did not
observe fidelity for their own ASC administrations. To
observe fidelity, research assistants listened to the audio files
of ASC administrations and completed a fidelity checklist. A
checklist was created for each of the nine ASC forms to
include the exact script/prompt that was to be used during
administration, which varied slightly depending on the con-
tent of the stimulus story. Using the checklists, research assis-
tants rated 12 to 14 items (depending on the need to use
prompts) for correct delivery of questions and the appropriate
use of standardized prompts. For each item, the research
assistant answered the question, “Did the examiner say
(scripted line/question)?” Possible checklist answers were
yes, exactly;, paraphrased with only minor changes; para-
phrased with major changes; and no. Ratings of yes, exactly
and paraphrased with only minor changes counted as correct
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Table 3. Kappa and Intraclass Correlation Coefficients.

Item Kappa coefficients Intraclass correlation coefficients
I 0.69 .82
2 0.77 .87
3 0.79 91
4 0.74 .88
5 0.68 .75
6 0.7 .87
7 0.6 79
8 0.8l 91
8a 0.94 .94

and paraphrased with major changes and no were incorrect.
An example of a minor change is “I will ask you some ques-
tions” instead of “I’m going to ask you some questions.” An
example of a major change is “What did he do then?” instead
of “What happened next?” Percent fidelity was calculated by
dividing the number of items completed correctly out of the
total number of items administered, multiplied by 100.
Across all 501 administrations evaluated for fidelity, the
mean fidelity was 99.6% (range = 78.6%—-100%).

ASC Scoring Reliability

Research assistants listened to a randomly selected sample
of ASC audio files for the purpose of providing an indepen-
dent score for children’s responses. Research assistants
rescored 24.5% (421 of 1,701) of the ASCs. There were nine
opportunities for scoring agreement for each administration
(counting 8a as a separate item). Percent agreement was cal-
culated by dividing the number of agreements by the total
number of items scored, multiplied by 100. Mean scoring
agreement was 92% with a range of 52% to 100%. Kappa
coefficients were calculated for each of the items specifi-
cally to examine whether some items were more difficult to
score reliably than others. Overall, the range of coefficients
was from .60 to .94 suggesting moderate to high scoring reli-
ability. With the exception of Item 3 (causal relationship
between problem and feeling), the inferential questions had
the lowest reliability coefficients while the definitional
vocabulary items had the highest coefficient. Intraclass cor-
relation coefficients (ICCs) show that, on average, 86% of
the variation between item scores was due to differences
between children, as opposed to differences between raters.
Ranging from 75% for Item 5 to 94% for Item 8a, these high
ICCs indicate the ASC is reliably measuring child character-
istics. These coefficients are displayed in Table 3.

ASC Construct Validity

Pearson correlations were used to examine the extent to
which the ASC measures a construct similar to known

measures of oral language production and comprehension.
ASC scores, which are not converted into scaled or standard
scores, were compared with the raw score total of Core
Language Composite of the CELF-P. Pearson correlations
were completed comparing the CELF-P raw scores with the
median and the best score of the three ASCs that were
administered closest in time with the CELF-P (concurrent-
related validity). Means were not used due to the skewed
nature of the scoring. Testing environments are often cha-
otic affecting the validity of a single performance and thus
use of a median score from a set is common practice. In
addition, young children may have reduced attention and
motivation, suggesting the best performance from a set
might be the most valid. We included analyses for both the
median and best scores to inform recommendations about
best practice. The same analyses were completed compar-
ing the median ASC score to the TNR median score and the
best ASC score to the best TNR score, taken from the set of
ASCs that were administered closest in time to the TNR. All
237 children were administered the ASC and the CELF-P in
the fall and 117 of them were administered the CELF-P and
the ASC again in the spring yielding 354 total number of
cases available for this analysis. Correlations for the
CELF-P raw score total and the median score and the best
ASC score were large, r = .79, p <.001, and r = .81, p <
.001, respectively. All 237 children were administered the
ASC and the TNR in the fall and 181 of them were admin-
istered the TNR and the ASC again in the spring yielding
418 total number of cases available for this analysis.
Correlations for the TNR and ASC were moderately large, »
=.69, p <.001 (median scores), and = .67, p < .001 (best
scores).

Reliability of ASC Forms and Items

Parallel form reliability was examined using Pearson cor-
relations among all nine forms of the ASC. Only 56 chil-
dren received all nine ASC forms within 2 weeks and
qualified for inclusion in this analysis. A correlation matrix
(see Table 4) revealed moderate to large correlations among
ASC forms (r = .65-.83, p < .01). Another way to assess
reliability is by examining the correlation between the
median or best scores from three different ASC sessions for
a single child close in time (n = 56). This yielded a variation
of test—retest reliability, which resulted in a mean correla-
tion of .82, p < .01 (using median scores), and .78, p < .01
(using best scores). When parallel form reliability was
examined for forms that were administered within the same
session, albeit a random selection of forms, the mean cor-
relation was .78, p <.01.

Cronbach’s alphas were calculated to examine the inter-
nal consistency among all items within each form, individ-
ual items across forms, and all items in all forms. The alpha
coefficients according to ASC forms and ASC items,
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Table 4. Alternate Form Reliability of Nine ASC Forms.

ASC Forms Form | Form 2 Form 3 Form 4 Form 5 Form 6 Form 7 Form 8 Form 9
| _ _ _ _ _ _ _ _ _

2 .69 — — — — — — — —

3 .70 71 — — — — — — —

4 65 73 .69 — — — — — —

5 72 .66 73 .70 — — — — —

6 .67 .79 .83 .68 .80 — — — —

7 76 .75 75 73 78 .78 — — —

8 .67 .8l .70 71 66 .82 77 — —

9 71 73 .68 .60 68 73 73 74 —

Note. ASC = Assessment of Story Comprehension.
All correlations are significant at the .01 level.

presented in Table 5, indicate high internal consistency. The
mean coefficient across the nine forms was .83 (range =
.79—.86). The mean coefficient for the eight items was .81
(range = .71-.89). The overall, alpha coefficient when con-
sidering all items in all forms was .83, but when totals from
each of the forms were used as items, the alpha coefficient
was .96. Altogether, these Cronbach’s alpha statistics indi-
cate high consistency within and across forms.

While relative scores were consistent across forms
according to Cronbach’s alpha, paired-samples ¢ tests indi-
cated that the scores themselves were significantly different
between forms after accounting for the repeated sampling of
children across forms. In particular, ASC Forms 1, 2, and 5
tended to have significantly higher scores than other forms,
while Forms 6 and 7 tended to have significantly lower
scores than other forms (p value ranges from <.001 to .047
for 19 out of 36 possible tests). These data are presented in
Table 6. When testing mean differences across the form set
scores (i.e., both the maximum/best score and the median
score across all forms in the set), the set containing Forms 1
through 3 (Set 1) showed significantly higher scores than
the set containing Forms 7 through 9 (Set 3; paired-samples
t=13.73,df=55, p <.001, for best score; paired-samples ¢ =
3.76, df =55, p <.001, for median score). When using spe-
cifically the best score across all forms in the set, the average
Set 1 score was significantly higher than Set 2 (paired-sam-
ples t=2.10, df = 55, p = .040), and when using the median
score across all forms in the set, the average Set 2 score was
significantly higher than Set 3 (paired-samples ¢ = 2.47, df =
55, p=.017). These results are presented in Table 7. In gen-
eral, these tests reveal significant differences in the absolute
(vs. relative) score between forms/sets.

Discussion

The purpose of this study was to examine the technical ade-
quacy of the ASC as a curriculum-based measure of lan-
guage comprehension for preschoolers. Initial measurement

Table 5. Internal Consistency Results for Items Within Forms
and Items Across Forms.

Cronbach’s a for ASC forms Cronbach’s o for ASC items

Form | .79 Item | .82
Form 2 8l Item 2 .80
Form 3 .84 Item 3 .89
Form 4 .82 Item 4 71
Form 5 .84 Item 5 .82
Form 6 .82 Item 6 .80
Form 7 .86 Item 7 .84
Form 8 .85 Item 8 .82
Form 9 .82

Note. ASC = Assessment of Story Comprehension.

development and preliminary evidence of feasibility were
established during iterative pilot studies (Spencer &
Goldstein, 2011). To evaluate the utility of this tool for early
childhood educators interested in fostering the development
of their students’ language comprehension skills, the psy-
chometric properties of the ASC were examined with 237
preschoolers from a variety of early childhood education
settings.

The first research question addressed the fidelity with
which the ASC can be administered. Undergraduate
research assistants administered the ASCs and obtained an
extremely high fidelity of administration (M = 99.6%).
Although the research assistants received training to admin-
ister the ASCs, it was minimal in comparison with what is
typically required to administer most norm-referenced stan-
dardized tests. It is important to note that early childhood
educators are the intended end users of the ASC and may
differ significantly from undergraduate research assistants
with respect to age, experience, and education. Nonetheless,
the unusually high fidelity of administration suggests the
ASC is an easy instrument to deliver. It is likely that simi-
larly high levels of fidelity would be achieved when admin-
istered by early childhood educators. By design, the ASC
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Table 6. Paired-Sample t Test Results for ASC Form Mean Comparison.

Form | 2 3 4 5 6 7 8 9

|
Mean of differences — — — — — — — — —

t J— J— J— J— J— J— J— J— J—

P J— J— J— J— —_— J— —_— J— J—
Cohen’sd — — — — — — — — —
2
Mean of differences 0.39 — — — — — — — —
t 0.90 — — — — — — — —
p 373 — — — — — — — —
Cohen’s d 0.12 — — — — — — — —
3
Mean of differences -0.91 -1.30 — — — — — — —
t -2.03 -2.88 — — — — — — —
p .047 .006 — — — — — — —
Cohen’s d -0.27 -0.38 — — — — — — —
4
Mean of differences -0.57 -0.96 0.34 — — — — — —
t -1.25 -2.30 0.73 — — — — — —
b 216 .025 470 — — — — — —
Cohen’sd -0.17 -0.31 0.10 — — — — — —
5
Mean of differences -0.05 -0.45 0.86 0.52 — — — — —
t -0.13 -0.96 1.97 1.19 — — — — —
p .897 341 .054 239 — — — — —
Cohen’sd -0.02 -0.13 0.26 0.16 — — — — —
6
Mean of differences -1.72 -2.13 -0.82 -1.16 -1.68 — — — —
t -3.85 -5.71 -2.34 -2.57 -4.75 — — — —
p <.001 <.001 .023 013 <.001 — — — —
Cohen’sd -0.51 -0.76 -0.31 -0.34 -0.64 — — — —
7
Mean of differences -1.79 -2.18 -0.88 -1.21 -1.73 -0.05 — — —
t -4.42 -5.20 -2.03 -2.79 -4.46 -0.14 — — —
p <.001 <.001 .047 .007 <.001 .892 — — —
Cohen’sd -0.59 -0.70 -0.27 -0.37 -0.60 -0.02 — — —
8
Mean of differences -1.23 -1.63 -0.32 —-0.66 -1.18 0.50 0.55 — —
t -2.54 -4.26 -0.66 -1.42 -2.34 1.37 1.31 — —
p 014 <.001 510 .160 .023 176 197 — —
Cohen’sd -0.34 -0.57 -0.09 -0.19 -0.31 0.18 0.17 — —
9
Mean of differences -0.71 =111 0.20 -0.14 -0.66 1.02 1.07 0.52 —
t -1.77 -2.71 0.43 -0.29 -1.51 2.50 2.52 1.19 —
p .083 .009 671 .770 .138 015 0I5 240 —
Cohen’sd -0.24 -0.36 0.06 —-0.04 -0.20 0.33 0.34 0.16 —

Note. Degrees of freedom for all ASC Form paired-samples t tests are 55. ASC = Assessment of Story Comprehension.
Bold-faced values indicate significant differences (p < .05).

has simple scripted instructions for the examiner to say, It is important that examiners (and end users) can score
including how and when to prompt. This feature seems to the ASC reliably. Other researchers have sought to assess
be an appealing feature of the ASC because easy to admin- oral language and language comprehension skills via proxy

ister tests are more likely to be used by educators. items such as picture naming, receptive vocabulary, and



Spencer et al. 219
Table 7. Paired Samples t Test Results for ASC Form Sets Mean Comparison.
Best score sets Median score sets

Form set | 2 3 2 3

| Mean of differences — — — — — —
t J— J— J— J— J— J—
P J— J— —_— —_— J— J—

2 Mean of differences =0.71 — — -0.43 — —
t =-2.10 — — -1.42 — —
p .040 — — .16l — —

3 Mean of differences -1.09 -0.38 — =111 -0.68 —
t =-3.73 =1.10 — -3.76 -2.47 —
p <.001 274 — <.001 017 —

Note. Degrees of freedom for all ASC Form Set paired-samples t tests are 55. ASC = Assessment of Story Comprehension.

Bold-faced values indicate significant differences (p < .05).

pointing to a picture that does not belong (Bradfield et al.,
2014; Wackerle-Hollman et al., 2014). It is more common
to use discrete responses in curriculum-based measures
because they are easier to score reliably than responses that
require judgments about inferences, definitions, or event
recall. Scoring open-ended responses of young children
whose language coherence is emerging is challenging.
However, with scoring guidelines using the story-specific
examples and formulaic scoring rules, sufficient scoring
reliability was achieved (M = 92%). Children’s answers
were sometimes difficult to hear if they spoke very softly
(live or on the audio recorders). Given their age, many pro-
duce unintelligible speech. This accounts for a few lower
than desired scoring agreements (e.g., 52%) even though
the mean is sufficiently high.

Concurrent evidence of construct validity was examined
by correlating the ASC with two other types of instruments
that measure language and specifically aspects of language
comprehension. We found strong correlations with the
CELF-P, a norm-referenced standardized test of oral lan-
guage abilities, and the TNR, a criterion-referenced test of
narrative language using a retell format. The correlations
between the ASC and the CELF-P were slightly larger than
between the ASC and the TNR. We expected stronger cor-
relations between the ASC and the TNR because they both
use a brief personally relevant story as the basis for test
administration. It may be important that the TNR, which
requires a large sample of connected speech to retell the
story, loads on two factors: language production and lan-
guage comprehension (Petersen & Spencer, 2012), whereas
the ASC and the CELF-P have minimal language produc-
tion requirements and may represent language comprehen-
sion more directly without the confound of expressive
language. In the CELF-P, children point to pictures or
respond using only a few words, and in the ASC, children
answer questions verbally but responses of two to five
words are sufficient to earn the maximum points possible. It

may also be important to note that correlations between the
ASC and the CELF-P were similar to or slightly better than
correlations between the ASC forms. Because the ASC
forms use different stories in their administration, it is not
surprising that correlations between them are not higher.
However, this finding indicates that regardless of how well
the ASC forms relate to each other, they all tend to measure
the same thing as the CELF-P. Another aspect of validity
that we examined was whether the median or best score of
three ASCs within a session was a more valid measure of
children’s language comprehension. There were negligible
differences when the median or the best scores were used,
suggesting that either approach would produce valid scores
for interpretation.

The final research question addressed the reliability of
the ASC with respect to parallel forms and internal consis-
tency. To be useful as a progress-monitoring tool, equivalent
forms are needed for repeated sampling over time. If forms
differ in difficulty, for example, then changes in children’s
scores over time cannot confidently be attributed to learning.
When each ASC form was correlated with the other forms,
reliability coefficients were medium to high (range = .65—
.83). The r-test analyses reveal significant differences
between some of the ASC forms, suggesting they are not
equivalent. Given the small sample size for these analyses (#
= 56), it is difficult to determine whether the variability is
related to the ASC, the testing environment, or the popula-
tion. Logic suggests that highly stable responding is unlikely
for such young children. Most of these children qualify for
enrollment in Head Start preschools because they come
from low income households and many have additional risk
factors such as cultural and language differences. Motivation
and attention are influenced by children’s lack of experi-
ences with formal testing activities and limited background
experiences. We compensated for this limitation by writing
story themes that are generally applicable to young children,
but there are unavoidable differences in their experiences.
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In addition, testing conditions in preschools can be challeng-
ing. If preschool teachers are going to be the end users, they
will likely be testing during class time while many other
activities are happening in the classroom, which is how the
ASCs were administered in the current study. Despite efforts
to reduce the variability between ASC forms, the results of
this early study indicate that revisions to the forms are
needed to increase their equivalence. A careful examination
of what makes Forms 1, 2, and 5 easier and Forms 6 and 7
harder is needed. Future research should re-examine alter-
nate form reliability following revisions to these stories and/
or questions.

Because we expect that the ASC will be used for screen-
ing purposes, we examined reliability of ASCs within the
same session and across sessions, independent of forms.
When three ASCs that were administered within the same
session were correlated, this indicator of test-retest reliabil-
ity revealed a correlation of .78. This suggests that from one
story to the next even within a few minutes of each other,
there are slight differences in performance. This supports
our observations that children’s variable experiences with
story content and/or motivational and attention factors
reduce the stability of responding. Although this is an inter-
esting finding, we do not imagine the ASC being used in
this manner. More realistically, one session of three ASCs
would be administered seasonally, aligning with benchmark
screening common in differentiated intervention models
such as RTI or MTSS. Therefore, we examined the correla-
tion if the median scores from three sessions were used.
This analysis produced the strongest reliability coefficient
of .82, which suggests this strategy may help reduce vari-
able responding among young children. However, signifi-
cant differences were noted when paired-samples ¢ tests
were conducted between Sets 1, 2, and 3 using the best or
median scores. These results indicate that further work is
needed to increase the equivalence of the forms and sets.

The examination of internal consistency reliability
yielded strong Cronbach’s alphas (.71-.89) no matter how
the items and forms were analyzed. The results indicate that
all of the items appear to contribute to the construct of lan-
guage comprehension. However, if individual children’s
scores will be compared with criterion scores, some stan-
dardization will need to be conducted due to the mean dif-
ferences across forms/sets. In other words, a child’s relative
standing to his or her peers or even to his or her past perfor-
mance can be assessed with some moderate reliability,
though making judgments based on the student’s score ver-
sus some absolute benchmark will require more investiga-
tion and standardization.

Limitations and Future Directions

This study represents an intermediate phase of the valida-
tion of the ASC. Future research is needed to account for

some of the limitations in the current study. For example,
the analysis of parallel form reliability had the smallest
sample size, making it difficult to distinguish between dif-
ferences among ASC forms versus variability in responding
among young children. These results also suggest some
additional development may be needed to be able to use the
ASC as a criterion-referenced assessment. In future
research, alternate forms should be examined with a larger
sample of children. It also will be important to examine the
ASC’s feasibility and acceptability when end users such as
early childhood educators serve as examiners. Currently,
we do not know how useful and doable preschool teachers
will find the ASC. Finally, research is needed to determine
whether the ASC can accurately identify children who
would benefit from language comprehension intervention.
Longitudinal data collection would be needed to assess the
predictive validity of the ASC.

Conclusion

The ASC is a promising assessment tool for measuring and
monitoring preschoolers’ language comprehension. One of
its greatest strengths is that the testing environment is
extremely authentic. The use of stories and answering ques-
tions about the stories reflects common preschool activities,
which may enhance preschool teachers’ adoption of the
ASC. Based on the results of this study, the ASC has not
only preliminary evidence of validity and reliability but
also room for improvement. The results provide a direction
for appropriate refinement so that it can be included in early
childhood education MTSS models and so that educators
can effectively attend to language comprehension in addi-
tion to decoding-related skills.
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