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Narration has been shown to be a foundational skill for literacy development in school-age children.
Elementary teachers routinely conduct classroom lessons that focus on reading decoding and compre-
hension, but they rarely provide instruction in oral narration (Hall et al., 2021). This multisite random-
ized controlled trial was designed to rigorously evaluate the efficacy of the Supporting Knowledge of
Language and Literacy (SKILL) intervention program for improving oral narrative comprehension and
production. Three hundred fifty-seven students who were at-risk for language and literacy difficulties in
Grades 1–4 in 13 schools across seven school districts were randomly assigned to the SKILL treatment
condition or a business as usual (BAU) control condition. SKILL was provided to small groups of two
to four students in 36 thirty-minute lessons across a 3-month period. Multilevel modeling with students
nested within teachers and teachers nested within schools revealed students who received the SKILL
treatment significantly outperformed students in the BAU condition on measures of oral narrative com-
prehension and production immediately after treatment. Oral narrative production for the SKILL treat-
ment group remained significantly more advanced at follow-up testing conducted 5 months after
intervention ended. Improvements in oral narration generalized to a measure of written narration at
posttest and the treatment advantage was maintained at follow-up. Grade level did not moderate effects
for oral narration, but it did for reading comprehension, with a higher impact for students in grades 3
and 4.

Educational Impact and Implications Statement
Understanding and composing stories is a particularly important developmental milestone for
school-age students but is not often a focus of instruction by classroom teachers. This study eval-
uated the impact of a comprehensive narrative instructional program on oral and written educational
outcomes for a large sample of school-age students who were at-risk for language and literacy diffi-
culties. Students were randomized to the treatment group or to a business-as-usual control group.
Storytelling instruction was provided to small groups of two to four students in 36 thirty-minute les-
sons delivered across a 3-month period by trained teachers and special educators. The students who
received the instruction significantly outperformed the students who did not on measures of
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storytelling and story comprehension immediately after treatment. The storytelling gains were main-
tained at follow-up testing 5 months after the instruction ended. Children in the treatment group
also made greater gains on a measure of story writing at posttest and follow-up. This study high-
lights the importance of strengthening oral language skills to support the development of academic
skills such as story writing.

Keywords: at-risk students, language intervention, oral narration, reading comprehension, written
narration

Perhaps the most significant role of elementary teachers is to
help students develop reading and writing skills that allow them to
access print for enjoyment and lifelong learning (Gambrell et al.,
2011). An important, and often overlooked, aspect of literacy
instruction involves activities designed to foster the development
of oral language proficiency beyond the development of vocabu-
lary knowledge (Hall et al., 2021; Language and Reading Research
Consortium [LARRC], 2015). The development of strong oral lan-
guage skills in the primary grades provides a solid foundation for
cognitive, academic and social growth in later school years and
into adulthood (Kamhi & Catts, 2012; Kim et al., 2020). Difficulty
with the development of oral narration places students at a learning
disadvantage even after controlling for general cognitive abilities,
memory, phonological skills, and mother education (Babayi�git
et al., 2021; Catts et al., 1999).
Narratives consist of a series of interrelated sentences that pro-

vide information about real or imagined events (Curenton & Jus-
tice, 2004). Most often, narratives are described as consisting of a
macrostructure (a set of story grammar elements that represent the
structure of episodes) and a microstructure (the words and senten-
ces that form the story; Mandler & Johnson, 1977; Stein and
Glenn, 1979). The macrostructure in children’s stories (initiating
events, internal responses, plans, attempts, consequences, and
reactions) are remarkably similar across languages and cultural
groups (Berman & Slobin, 1994; McCabe & Bliss, 2005; Squires
et al., 2014). However, the way story elements are sequenced—as
well as the specific vocabulary and sentence structures used—
often vary as a function of linguistic and sociocultural differences
(Champion, 2003; Gillam et al., 2012; Price et al., 2006). In addi-
tion, as children progress through school, they acquire “literate
language,” which is decontextualized, complex language used to
convey specific meanings often through the use of conjunctions,
elaborated noun phrases, mental and linguistic verbs, and adverbs
and clausal embedding (Greenhalgh & Strong, 2001). In general,
children in their early elementary school years produce short oral
narratives that contain the basic elements of an episode (initiating
events, goal-directed actions of characters, and the consequence of
those actions). Their stories often do not include language that
clearly specifies temporal, causal, and logical relationships, nor
does it include richness and elaboration that contribute to higher
quality narratives (Berman, 1988). Children develop broader
knowledge of narrative discourse organization as well as the com-
plex vocabulary and grammatical skills necessary to create high
quality complex narratives as they progress through school (Ber-
man, 1988; Wells, 2009). In fact, the development of narrative
proficiency is well-represented in the curricular standards and

guidelines for English Language Arts (ELA) instruction (National
Governors Association Center for Best Practices, 2010).

Many children who are at risk for language and literacy difficul-
ties struggle with these expectations, in part because their insuffi-
cient oral language development does not support their access to
classroom instruction (August & Shanahan, 2006; Rand Reading
Study Group, 2002; Scott & Windsor, 2000). Children with lim-
ited language skills and/or reading comprehension problems fre-
quently create oral and written stories that are shorter, less
complex and contain more grammatical errors than stories pro-
duced by their typically developing peers (Allen et al., 2012; Au-
gust & Shanahan, 2006; Cain, 2003; Fey et al., 2004; Tsimpli
et al., 2016).

Narrative Intervention Research

Because of the importance of narrative proficiency for success-
ful educational outcomes and the potential impact of poor narra-
tive skills on literacy outcomes, researchers and educators have
conducted several studies investigating the efficacy of various
instructional approaches to improve narrative proficiency. Many
of these investigations have been summarized in recently pub-
lished systematic reviews and meta-analyses of narrative interven-
tions, the vast majority of which were small-scale, nonrandomized
studies conducted with preschool and kindergarten-age children
(Favot et al., 2021; Nicolopoulou & Trapp, 2018; Pesco & Gagné,
2017; Petersen, 2011; Pico et al., 2021; Rogde et al., 2019). The
intervention procedures most associated with positive narrative
production and/or comprehension outcomes included the use of
authentic literature, verbal scaffolding, story grammar instruction
with icons or cue cards, instruction in the use of causal and tempo-
ral relationships among events, and scaffolded instruction that sup-
ports story retelling and story generation. Effect sizes for measures
of comprehension or production of story macrostructure in these
small-scale studies varied widely from .16 to 1.57. Similarly,
effect sizes for measures of narrative microstructure, which typi-
cally assessed sentence length or complexity, ranged from .77 to
1.33. There were no specific intervention procedures that yielded
consistently better outcomes than others.

Relatively few interventions that have been studied to date have
targeted both narrative macrostructure and literate language
(Rubin et al., 2000; Tannen, 1982) aspects of microstructure,
which includes the types of sentences, often used in literature, that
contain conjunctions, elaborated noun phrases, mental and linguis-
tic verbs, adverbs, and clausal embedding. Literate language typi-
cally develops in the early elementary grades when classroom
instructional contexts provide formal exposure to the types of
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language structures that are needed to communicate complex con-
cepts. Literate language is important because it leads to the use of
language to monitor, reflect, reason, and plan. However, such lan-
guage is frequently decontextualized, which may be particularly
challenging for children who are at risk for language and literacy
difficulties (Greenhalgh & Strong, 2001).
We know of three RCTs to date that studied the outcomes of

narrative interventions with school-age, at-risk or language
impaired children that targeted narrative macrostructure and liter-
ate language skills. Gillam et al. (2008) compared the language
and auditory processing outcomes of 216, school-age children
(Grades 1–4) with developmental language disorder who were ran-
domly assigned to one of four conditions. The primary focus of
the study was on Fast ForWord-Language (Tallal, 2013), but one
of the active comparison conditions was a multicomponent inter-
vention that incorporated vocabulary, phonological awareness,
grammatical morphology, syntax and narrative targets. It was the
only treatment that addressed narrative proficiency. Students in all
four conditions made meaningful language-related gains over
time. The group-level samples were small (�54 per group), and
the authors only reported standardized differences from pretest to
posttest within groups. They did not standardize mean differences
across subsets of treatment conditions, making it difficult to evalu-
ate the sample-independent magnitude of treatment differences.
The LARRC (2015) assessed the language and reading out-

comes of a multicomponent, language-focused intervention called
Let’s Know! A total of 160 elementary classrooms in four geo-
graphic regions with 938 typically developing and at-risk children
were randomly assigned to the treatment or business-as-usual con-
trol conditions. The authors reported significant, large-sized treat-
ment effects on measures of vocabulary and comprehension
monitoring strategies for 1st, 2nd, and 3rd grade students. Only
the 3rd graders in the treatment group outperformed controls on a
measure of oral narrative comprehension. The vocabulary and
comprehension monitoring measures were described as very prox-
imal to the intervention, including words and strategies taught
only to treated students. There were no differences on distal meas-
ures or on standardized language measures.
Finally, Petersen et al. (2022) conducted an effectiveness study

that contained a cluster randomized component in which they
examined narrative outcomes of 686 kindergarten students from
28 classrooms across four school districts. Teachers provided
whole-classroom narrative instruction twice each week for 15–20
minutes. A secondary, quasi-experimental aspect of the study
involved small sets of matched students from the original treat-
ment and control groups who were identified as “at risk” because
they scored below designated benchmarks on researcher designed
measures of narrative ability and/or were being served on existing
IEPs at the outset of the study. In the cluster-randomized efficacy
study, the authors reported statistically significant results favoring
the treatment classrooms on two researcher-developed measures,
oral personal story generation (effect size = .21) and oral narrative
retell (effect size = .49), that were closely aligned with the inter-
vention. There were also statistically significant group differences,
with small effect sizes, favoring the treatment group for experi-
menter-designed measures of written language (effect size = .19)
and expository language (effect size = .16). The authors did not
indicate that the measures were administered by blinded exam-
iners, and they did not provide information about the psychometric

validity and reliability of their outcome measures, making these
promising results difficult to interpret.

Although nonrandomized studies with relatively small samples
have suggested that narrative intervention has the potential to result
in positive, short-term gains in narrative abilities for children with
diverse learning needs in elementary grades, these treatment effects
lack stability given the low statistical power of the studies. One
potential reason for the highly variable outcomes may relate to the
nature of instructional activities used to target narration. In the
smaller studies, narrative skills were taught explicitly and directly
and often served as the sole target of instruction, whereas the treat-
ment conditions in the larger experimental studies included activities
focused on narration and other language targets. The current study
was designed to address some of these issues by comparing the lan-
guage and literacy outcomes of the manualized Supporting Knowledge
in Language and Literacy program (SKILL; Gillam, Gillam, et al.,
2018) that targeted narrative macrostructure and literature language
aspects of microstructure to business-as-usual classroom practices.

Theoretical Underpinnings of SKILL

The development of the SKILL intervention program was
informed by three cognitive models that address how information
is stored, activated, and used in comprehension and production.
These include the Adaptive Control of Thought (ACT-R) model of
cognition (Anderson, 1993; Anderson & Lebiere, 2014), the Em-
bedded Processes model of working memory (Cowan, 1999,
2014), and the Construction-Integration (CI) model of text com-
prehension and production (Kintsch & van Dijk, 1978; van Dijk &
Kintsch, 1983). In all three models, discourse comprehension and
production are characterized as multilevel cognitive processes
(Graesser, 2007; Wilkinson & Son, 2011) that draw heavily on
object knowledge, event knowledge, and language knowledge
within associative networks in long-term memory (Federmeier &
Kutas, 1999; Lewis et al., 2006; Was & Woltz, 2007). According
to ACT-R, knowledge of story structure is generated from episodic
encoding operations in which information from semantic and syn-
tactic language systems is integrated into multilevel representations
(chunks) that support performance in narrative comprehension and
production tasks (Bower, 2008). Chunks become increasingly large
and complex as a function of experience listening to and telling
more complex stories. Cowan (2014; Cowan et al., 2021) has sug-
gested that cognitive strategies (i.e., schemas) are used to organize
information in LTM from experiences. According to the Embedded
Processes model of WM, schemas assist in recoding or regrouping
chunks of information in ways that support their retrieval during
comprehension and production activities (i.e., listening to, reading
or telling stories).

Kintch’s CI model suggests that comprehension and production
of discourse requires the coordinated use of construction and inte-
gration processes. First, surface level information (e.g., language
microstructure) is used to create propositions or meaningful
“chunks” that form a textbase which represents the intended mean-
ing of the discourse. The textbase includes the microstructure as
well as the macrostructure which includes a hierarchical organiza-
tion of the concepts and information contained in the text. Integra-
tion is said to occur when the textbase is integrated with the
listener (or reader’s) knowledge, goals, motivations, and purposes
for listening (or reading) when a “situation model” or mental
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representation is created. The situation model includes chunks of
information that include the characters, settings, action and events
that are explicitly mentioned or inferentially suggested in the text
(Kintsch & van Dijk, 1978; van Dijk & Kintsch, 1983).
The three phases of the SKILL program were designed to trans-

fer our theoretical orientation into a set of learning and practice
activities designed to increase organizational frameworks in epi-
sodic memory resulting in the ability to comprehend and produce
more complex stories.

Feasibility Studies

Three studies were conducted to assess the feasibility of con-
ducting an RCT with the SKILL narrative intervention program.
Gillam and colleagues (2014) evaluated the impact of the SKILL
program in a limited sampling design study with two 1st grade
classrooms. Twenty-one children in the treatment classroom
received 30 minutes of whole-class SKILL intervention three times
per week for six weeks as a supplement to the typical classroom
language arts curriculum. Twenty-two children in the comparison
classroom participated in the language arts curriculum with no
SKILL instruction. The pre–post effect sizes on a narrative lan-
guage sample were three times larger for children in the experi-
mental classroom (d = .82) than children in the BAU class (d =
.21). Further, there were differential effects favoring the high-risk
children (d = 1.0) over the low-risk children (d = .34). These
results provided preliminary evidence for the use of SKILL to
improve narrative outcomes for children who are at-risk for lan-
guage and literacy difficulties.
A small-scale RCT of an early version of the SKILL program

was conducted with 20 elementary-age children with developmen-
tal language disorders (DLD; R. Gillam et al., 2017). Ten children
were randomly assigned to receive SKILL instruction, and 10 con-
tinued to receive traditional speech and language services. Chil-
dren were seen in groups of three for 35–40 minutes per session,
three times each week for 6 weeks. The SKILL instruction resulted
in statistically significant gains on a standardized measure of nar-
rative proficiency (Test of Narrative Language, TNL; Gillam &
Pearson, 2004), yielding a large Cohen’s d effect size of 1.45 for
group differences at posttest.
Finally, a single-case, multiple-baseline study was conducted to

assess the SKILL intervention’s impact on individual children with
DLD (Gillam, Olszewski, et al., 2018). Six children participated in
the investigation with two children remaining in baseline across
the entire study. The four participants who received the interven-
tion made significant positive changes on measures of narrative
productivity and complexity from baseline to treatment phases
(Tau-U range across measures from .61 to .92), whereas the narra-
tive skills of the two children who remained in baseline did not
change from the first half to the second half of the study (Tau-U
range across measures from �.13 to .15).
The purpose of the present article is to report the findings of a

rigorously conducted RCT of narrative intervention using the
SKILL curriculum. Our study directly addresses gaps in the litera-
ture by directly focusing on macrostructure and microstructure,
examining immediate and long-term outcomes, using standardized
measures that were not closely aligned with the SKILL program as
well as researcher designed tasks that were closely assigned to the
SKILL program as outcome measures, and including a large

population sample of at-risk children in 1st through 4th grades in
the United States.

We asked the following research questions:

1. What is the effect of the SKILL program on overall oral
narrative proficiency, oral narrative comprehension, and
oral narrative production in at-risk students in 1st through
4th grade? To what extent is the effect maintained five-
months post treatment?

2. What is the effect of the SKILL program on literacy out-
comes (written narration and reading comprehension)?
To what extent are significant effects maintained five-
months post treatment?

3. To what extent is the effect of the SKILL program moder-
ated by students’ grade level classification (1st/2nd grade
versus 3rd/4th grade)?

Method

Study Design

At-risk children in 133 classrooms within 14 schools in two
states in the Western United States were randomly assigned to a
treatment group or a business-as-usual (BAU) control group in a
randomized controlled trial to rigorously evaluate the efficacy of
the SKILL narrative intervention program. The study, which was
conducted in three yearly cohorts between September 2017 and
October 2021, was approved in an Institutional Authorization
Agreement by the Institutional Review Boards at Utah State Uni-
versity and the University of Texas at Austin. The research was
conducted in accordance with the principles embodied in the Dec-
laration of Helsinki and in accordance with local statutory require-
ments. All participants and their parents gave written informed
consent to participate.

Participants

Our research team used a multiple screening procedure to identify
students in Grades 1 through 4 with language and literacy difficulties
(LLD) for participation. As shown in the CONSORT Flow Diagram
(see Figure 1), we initially screened all students (n = 3,380) in
Grades 1–4 at 14 participating elementary schools using the Gates-
MacGinitie Reading Test – 4th edition reading comprehension subt-
est (GMRT; MacGinitie et al., 2002). Students who scored at or
below the 33rd percentile on the GMRT test and whose families
consented for participation advanced to the second phase in the pro-
cess (n = 550). These students were assessed using the Test of Nar-
rative Language – 2 (TNL-2; Gillam & Pearson, 2017). Like
previous studies (Bowyer-Crane et al., 2008; Coyne et al., 2013;
Simmons et al., 2011), students who scored at or below the 33rd per-
centile on both measures were considered to be at-risk for language
and literacy difficulties and were invited to serve as participants in
the study. We used the 33rd percentile as our cut-off for inclusion as
“at-risk” rather than the more common 25th percentile because we
were interested in including participants representing a wider range
of abilities in reading comprehension and oral narration. This
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allowed us to better estimate the functional relationships between
oral narration, written narration, and reading comprehension (Barnes
et al., 2016; Preacher et al., 2005).
A total of 357 students over 3 years met the qualifying screen-

ing criteria and received parent consent for participation. Ran-
domization to treatment and control groups was conducted after
screening was completed each year by an investigator with no
clinical involvement in the trial. Assignment by a computerized
random number generator was blocked by classroom to increase
the likelihood that similar numbers of children in each classroom
were assigned to the two conditions. We blocked on classroom
because we expected between-classroom variance. A main pur-
pose of blocking was to improve the statistical power of differ-
ence tests and the precision of parameter estimates by decreasing
residual variance.
Of the 357 students who participated in this RCT, 57% were Lat-

ino, 32% were White, 4.5% were African American, and 1.4% were
Asian. The majority of students were male (54%) and 41% of the
sample were from bilingual backgrounds (i.e., parents reported a

home language other than English). Thirty-seven percent of partici-
pating students were receiving special education services. The most
reported disability categories for the participants were speech lan-
guage impairments (19% of total sample) and learning disabilities
(16%). Table 1 presents demographic data on the participants by
condition. There were no significant differences at pretest between
students randomized to the SKILL treatment or BAU conditions on
key demographic variables (i.e., sex, ethnicity, grade level, age, spe-
cial education status, and bilingual status).

We paid particular attention to attrition because the data col-
lected at posttest and follow-up for Cohort 3 were collected via
videoconference after pandemic-related school closures. Else-
where we describe methods for collecting these data (Magimairaj
et al., 2022). Here we describe rates of overall and differential
attrition, their threats to internal validity, and related analytic
adjustments. Overall attrition ranged from 12% to 14.6% at postt-
est and from 22% to 23% at follow-up across outcomes. Rates of
attrition were comparable across treatment conditions. At posttest,
the difference in attrition rates for SKILL and BAU ranged from

Figure 1
CONSORT Flow Diagram
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.1% to 1.7% across outcomes. At follow-up, differential attrition
ranged from 4% to 5.7%. At posttest and follow-up, the threat of
attrition-related bias is tolerable under cautious assumptions out-
lined by the What Works Clearinghouse (WWC, 2020).
In Table 1, we summarize the baseline characteristics for nonat-

triting students in the SKILL intervention and in the BAU. Effect
sizes (ES) indicate equivalence (or at least tolerable levels of none-
quivalence) at posttest and at follow-up (Hedges g ranged from .02
to .21). For effects between .05 and .25, WWC (2020) recommends
including known correlates of the outcome of interest in the analytic
models to balance or rebalance groups. Missing data were handled
using full information maximum likelihood estimation.

Description of the Intervention

The manualized SKILL program consists of three phases: Teaching
Story Structure and Causal Language; Teaching Strategies for Creat-
ing a Situation Model; and Teaching Strategies for integration into
Long-Term Memory. Two language intervention techniques, parallel
story production and vertical structuring are used extensively during
all three phases of instruction. In parallel story construction, instruc-
tors first model a story, then help children “coconstruct” a similar
story using scaffolding techniques. In vertical structuring, instructors
use scaffolding techniques to help students “connect” short, simple
sentences to form complex sentences. The primary purpose of these
activities is to teach children to use complex sentences (microstruc-
ture) to communicate causal connections between story grammar ele-
ments (macrostructure). Each phase ends with a series of literature
-based activities designed to help students transfer new skills into
authentic contexts they will encounter in school.
Phase I, Teaching Story Structure and Causal Language, contains

20 lessons about story construction and organization based on Stein
and Glenn’s (1979) notion of episode structure. Verbal (key words)
and visual cues (icons), wordless picture books, and graphic organiz-
ers are used in activities that target the construction of complete, sin-
gle episode stories that contain initiating events, internal responses,
plans, attempts, consequences, and reactions that are causally related.
Students have multiple opportunities to practice using the concepts
they are learning in a variety of contexts including retelling, parallel
story development, pictographic planning, story discussion, and
answering literal and inferential questions.
Phase II, Teaching Strategies for Creating a Situation Model,

contains 18 lessons focused on elaborating on basic episodes and
creating schemas for organizing story propositions into situation
models. The activities are similar to those in Phase I, with the addi-
tion of lessons that use advanced planning strategies to help students
add complicating actions and dialogue to their stories. New icons
(e.g., dialogue, plan again) and more elaborate graphic organizers
are used to demonstrate and give students opportunities to practice
comprehending and producing stories containing multiple episodes
with more complex vocabulary and syntax. The lessons target cohe-
sion and use of clausal complements, metacognitive and metalin-
guistic verbs, elaborated noun phrases, and adverbs.
Phase III, Teaching Strategies for integration into Long-Term

Memory, contains 12 lessons that offer students multiple opportu-
nities to critically evaluate stories they hear and create. Instruction
occurs almost entirely in children’s literature and authentic dis-
course contexts with the addition of metacognitive activities
designed to provide opportunities for students to engage in

episodic encoding operations that facilitate their ability to integrate
semantic and syntactic knowledge into chunks that are used to
support comprehension and production. Toward this end, students
are taught to use a rubric that contains the macrostructure and
microstructure features they have learned and practiced in earlier
phases. This phase ends with students creating and retelling their
own multi-episodic stories and participating in authentic story
comprehension activities that mirror those they will encounter in
the classroom (e.g., listening to novel stories, retelling them, and
answering comprehension questions about them).

Tutors

Twenty-four tutors (total) provided the SKILL treatment across
the 3 years of the study. All tutors had a bachelor’s or master’s
degree in education or an education-related discipline (e.g.,
speech-language pathology) and all had worked in an education
setting previously for a minimum of 3 years. All tutors were hired,
trained, and supervised by the research team. Each year, the lead
author of the SKILL program provided 8 hours of professional de-
velopment about implementing the manualized SKILL program to
the tutors at all sites before intervention began.

Fidelity of Intervention

Intervention sessions were audio- and video-recorded digitally
and were uploaded onto a secure server. An intervention observation
checklist (IOC) was created for each lesson. A member of the
research team observed and scored every session for the number of
critical aspects of the lesson that were taught. A second research as-
sistant independently rated fidelity for 20% of the lessons. The per-
centage of critical aspects that were taught in each lesson, averaged
across all the lessons, was 90.5%, 98.4%, and 98.4% for years 1, 2
and 3, respectively and 95.8% overall. If fidelity fell below 85% for
any lesson, the observer contacted the interventionist to review the
IOC and discuss aspects of the lesson that were missed. In most
cases, when an interventionist failed to include all the critical con-
cepts in a lesson, it was because they ran out of time during a ses-
sion. For example, the teacher may have started lesson 1 but was
unable to finish it. It was almost never the case that entire sections
of lessons were omitted for other reasons. However, when parts of
lessons were missed, the interventionist was instructed to include
them in the next session.

OutcomeMeasures

Testing sessions were conducted in quiet rooms in the schools
the children were attending. All outcome measures were adminis-
tered by trained examiners who were blind to group assignment.

Test of Narrative Language-2

The TNL-2 (Gillam & Pearson, 2017), a norm-referenced mea-
sure of narrative comprehension and production, was used to
assess narrative language change before, immediately after, and
five months after intervention ended. Children listened to stories,
answered literal and inferential questions about them, and then
told stories that were scored for content and complexity. The test
included three types of stories: (a) a short restaurant script with a
single problem, (b) single-episode personal narrative-like stories
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related to common school experiences, and (c) multi-episode fic-
tional narratives. There were 47 items across the three compre-
hension tasks and 88 items across the three production tasks.
Internal consistency reliability for the participants in this study
ranged from .86 to .92 across the three testing periods with a
mean of .89.

Gates-MacGinitie Reading Test

The GMRT-4 (MacGinitie et al., 2002) reading comprehen-
sion subtest is a group administered, timed assessment designed
to access a student’s reading comprehension abilities. Students
were given 45 minutes to silently read expository and narrative
passages and to mark their answers to multiple choice compre-
hension questions on test booklets. The total number of items in
the booklets varied from 39 to 48 across the five levels that were
administered in this study. Internal consistency reliability for the
GMRT-RC ranged from .81 to .84 across the three testing peri-
ods with a mean of .82.

Spontaneous Oral and Written Narrative Samples

We elicited spontaneous narratives by asking children to create
oral and written stories that corresponded to different single-scene
prompts. The examiners said, “I am going to show you a picture. I
want you to make up a story using this picture. Tell (Write) the best
story you can. Start when you are ready.” The icons that were used
in the intervention were available on the table, but students were not
provided with any explanation of what the icons were or how to use
them during the testing session. Examiners did not prompt the stu-
dents to elaborate their stories. Digital recorders were used to record
oral stories as they were being told as well as written stories that
were “read” aloud to the examiner after they were composed.

Research assistants who were blind to participant group assign-
ment transcribed the stories (oral and written) according to System-
atic Analysis of Language Transcripts conventions (Miller et al.,
2019). The stories were segmented into communication units
(Loban, 1976) that consisted of an independent main clause and any

Table 1
Covariate Balance Checking for the Analytic Sample at Baseline

Baseline variable
SKILL BAU

Hedges g
M SD M SD

Posttest analytic sample
Demographic variables
Female (%) 0.41 — 0.47 — 0.15
SES (%) 0.44 — 0.45 — 0.02
ELs (%) 0.45 — 0.37 — 0.21
SWDs (%) 0.42 — 0.39 — 0.08
Latino (%) 0.55 — 0.57 — 0.05
White (%) 0.34 — 0.32 — 0.05
Grade 1 (%) 0.16 — 0.18 — 0.08
Grade 2 (%) 0.27 — 0.26 — 0.04
Grade 3 (%) 0.31 — 0.30 — 0.01
Grade 4 (%) 0.26 — 0.26 — 0.00

Oral narrative outcomes
MISL oral narrative 10.80 6.32 10.41 5.72 0.06
TNL production 6.54 1.82 6.29 2.15 0.12
TNL comprehension 6.30 2.23 6.26 2.19 0.02

Literacy outcomes
MISL written narrative 8.33 5.31 8.18 5.60 0.03
GMRT 82.01 9.45 82.67 9.31 0.07

Follow-up analytic sample
Demographic variables
Female (%) 0.44 — 0.47 — 0.08
SES (%) 0.42 — 0.46 — 0.09
ELs (%) 0.45 — 0.38 — 0.19
SWDs (%) 0.41 — 0.38 — 0.08
Latino (%) 0.52 — 0.54 — 0.05
White (%) 0.37 — 0.34 — 0.11
Grade 1 (%) 0.16 — 0.20 — 0.16
Grade 2 (%) 0.29 — 0.23 — 0.21
Grade 3 (%) 0.27 — 0.29 — 0.06
Grade 4 (%) 0.27 — 0.28 — 0.02

Oral narrative outcomes
MISL oral narrative 11.11 6.43 10.54 5.67 0.09
TNL production 6.60 1.87 6.37 2.14 0.11
TNL comprehension 6.27 2.23 6.34 2.23 0.03

Literacy outcomes
MISL written narrative 8.37 5.37 7.98 5.36 0.07
GMRT 81.84 9.44 82.99 9.23 0.12

Note. SKILL = Supporting Knowledge of Language and Literacy; BAU = business as usual; SES = socioe-
conomic status; EL = English learner; SWD = students with disabilities; MISL = Monitoring Indicators of
Scholarly Language; TNL = Test of Narrative Language; GMRT = Gates-MacGinitie Reading Test.
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phrases or clause(s) subordinated to it. Each transcript was checked
by a second research assistant for spelling, mazing, morpheme seg-
mentation, and utterance segmentation. All transcription disagree-
ments were resolved as the two transcribers listened to the digital
recording together for a third time. As a check on the accuracy of
the original transcription and coding process, 20% of the transcripts
were transcribed independently by a second transcriber. Percentage
of agreement between primary and secondary transcribers was
97.54% for communication-unit segmentation and 94.12% for the
identification of mazes, indicating stable and reliable transcription.
A narrative scoring rubric called, Monitoring Indicators of Schol-

arly Language (MISL; S. L. Gillam et al., 2017), was used to evalu-
ate the complexity of microstructure and macrostructure aspects of
narration. Oral narratives were scored using the finalized transcripts
of each student’s digital recording. Written narratives were scored
from the students’ original written products. For illegible written sto-
ries, we scored the transcribed version of what the child read aloud.
This occurred for 15% (163 of 1,071) of the written narratives.
Each oral and written narrative was coded for seven aspects of nar-

rative macrostructure (e.g., character, setting, initiating event, internal
response, plan, attempts, and consequence) and six aspects of narra-
tive microstructure (coordinating conjunctions, subordinating conjunc-
tions, adverbs, mental verbs, linguistic verbs, and elaborated noun
phrases). Each item was scored according to a four-point scale that
reflected whether an element was absent (score of 0), emerging (score
of 1), present (score of 2), or elaborated (score of 3). The dependent
variable was the total of the 13 macrostructure and microstructure
items. Internal consistency reliability values were acceptable for the
total instrument (a = .86), the macrostructure subscale (a = .75) and
the microstructure subscale (a = .77).
Training was conducted to ensure that blinded scorers were reliable

across all 14 MISL items. Scorers were trained on 10 stories and then
independently coded 10 additional stories not associated with the
study. This process was continued until scorers were 95% reliable
with one of the authors (a gold-standard rater) on item-by-item scor-
ing across three or more stories. Scorers met to discuss disagreements
with the gold-standard rater after every 20 stories were scored to con-
trol for coder drift and to recalibrate; 95% or higher reliability was
maintained throughout the scoring process. If reliability fell below
that value, the author who served as the gold standard rater met indi-
vidually with the scorer to review the scoring protocol. The final inter-
rater reliability, calculated on 20% of the transcripts, which were
randomly selected across all 3 years, was 95.7% for oral narratives
and 93.2% for written narratives. Clearly, our goal for having a stable
score across blinded raters was met.

Data Analysis Plan

We fit multilevel models to estimate the effects of the SKILL
intervention on oral narrative and literacy outcomes. Multilevel
models accounted for dependencies in nested data by estimating re-
sidual components (random effects, errors, etc.) at each level and by
partitioning total variance into its level-specific component parts
(Hox et al., 2017). Note that each outcome was modeled according
to the earlier-discussed concerns with attrition and balance across
groups at posttest. Because attrition varied across outcomes and
because the correlation of covariate and outcome differed by mea-
sure, models were specific to each outcome. Further, for all out-
comes, four-level models (Raudenbush & Bryk, 2002) were fit

initially to evaluate the source(s) of significant clustering, as meas-
ured by the intraclass correlation (ICC). There was no tutor-level
clustering for any outcomes with the exception of the MISL oral
narrative at posttest (ICC = .11) and for the GMRT comprehension
at follow-up (ICC = .24). Also, teacher-level differences were nomi-
nal for all outcomes except for GMRT comprehension.

Our first set of research questions involved the main effect of the
SKILL intervention on oral narrative production and oral narrative
comprehension outcomes at posttest and follow-up, controlling for
pretest scores on these measures. These questions were evaluated
according to the models (Equations 1–6) in Table 2. Again, these
models reflected a concern with pretest balance at treatment’s end
and at follow-up and with managing nested data. The second set of
research questions addressed the main effect of SKILL intervention
on written narration and reading comprehension at posttest and fol-
low-up. These questions were evaluated by the multilevel models in
Equations 7–10. As before, these models reflected equivalence- and
clustering-related concerns. The third research question considered
the extent to which SKILL’s effect differs on average for students
who were in 1st or 2nd grade versus students who were in 3rd or 4th
grade. To answer this research question, we expanded the earlier
models to include a main effect for grade level and a conditional
effect representing grade’s potential moderation of treatment’s effect
(i.e., its interaction with treatment condition).

Per recommendations of the WWC (2020), we fit separate models
for each dependent variable and adjusted for false discovery rates
(the probability of type I error) using the Benjamini-Hochberg cor-
rection (Thissen et al., 2002). Hedges’ g effect sizes were calculated
per the following equation (WWC, 2020):

g ¼ !ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
n1�1ð ÞS21 þ n2�1ð ÞS22

ðn1þn2�2Þ

q (1)

where c is the coefficient for the intervention’s effect; n1 and n2 are
student sample sizes in the intervention and treatment groups; and S1

2

and S2
2 are the student-level unadjusted posttest standard deviations

for the intervention group and the comparison group, respectively.

Transparency and Openness

We report how we determined our sample size, all data exclusions
(if any), all manipulations, and all measures in the study. All data,
analysis code and research materials are available at (provide URL
here). All analyses were run with lme4 package (1.1–27.1, Bates
et al., 2015) in R (R Core Team, 2020). Two-way interactions were
decomposed, and contrasts were computed using the “emmeans”
package (1.7.0, Lenth et al., 2020) in R. This study’s design and its
analysis were not preregistered.

Measurement Invariance

The COVID-19 pandemic occurred at the end of our third
cohort year, and we administered the posttest and follow-up
batteries online using the Zoom platform. To evaluate the com-
parability of TNL-2 scores at posttest and follow-up in Cohort
3 to those collected in person during Cohorts 1 and 2, we fit
measurement-invariance models at the passage level (Magi-
mairaj et al., 2022). Technically, measurement invariance is an
item-level analysis. It considers the extent to which items
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“behave” similarly across occasions, across groups, or across
occasions by groups. The TNL-2 presented test-takers with
multiple tasks per passage, which means that items were nested
in passages. Testlet models could be fit to account for this de-
pendence. However, the available sample was not adequate to
model item-level invariance using these approaches based on
common heuristics (e.g., five cases per estimable parameter).
Instead, we modeled passage as the primary outcome in our
confirmatory models, with the latent comprehension variable
predicting performance on the scores across three passages and
the latent production variable predicting performance on scores
across another three passages. We fit several models (see the
Appendix) to evaluate the absolute fit of the measurement mod-
els on each occasion and to evaluate the relative fit of each
occasion in the context of other occasions across cohorts.
First, we fit a CFA for the TNL-2 at pretest using data combined

across cohorts. These represented a very good fit with the data
(v2 = 10.24, df = 7, CFI = .99, TLI = .99, RMSEA = .04 90% CI
[.00, .08]). The posttest and follow-up data fit the data similarly
well (v2 = 80.02, df = 7, CFI = .99, TLI = .99, RMSEA = .02 90%
CI [.00, .08] and v2 = 17.78, df = 7, CFI = .99, TLI = .99,
RMSEA = .04 90% CI [.00, .08]), suggesting that TNL-2 data,
when modeled at the passage level, aligned very strongly with the
measure’s a priori factor structure at each occasion. Further,
because the posttest and follow-up data from Cohort 3 were
included in these models, the findings suggest that differences in
the mode of collection did not compromise model fit on each

occasion. When the pathways from comprehension and production
to the posttest and follow-up occasions in Cohort 3 data were con-
strained, the overall fits were not different from the full model,
suggesting that data collected online, and data collected in person
were comparably useful in generating factor scores for the two
latent constructs. To evaluate relative fit over occasions and
cohorts, we fit the entire measurement model (pretest, posttest, and
follow up), under the assumption that posttest and follow-up data
in Cohort 3 (the data that were collected on line) did not differ
(i.e., provided a nondifferent indication of performance on the
latent comprehension and production constructs) from the posttest
and follow-up data collected from students in Cohorts 1 and 2
(data collected face to face). The model fit was more than adequate
(v2 = 164.52, df = 100, CFI = .97, TLI = .97, RMSEA = .04 90%
CI [.03-.04]). Indeed, given its relative complexity, the fit is very
good. Based on methods typically used for evaluating invariance,
we found partial scalar invariance on each occasion when com-
pared with the prior occasion (post to pre, follow up to post). Fur-
ther, constraints on the Cohort 3 data at posttest and follow-up did
not change the patterns of invariance at the passage level.

Results

Research Question 1

Our first research question concerned the immediate effect of
the SKILL program on overall oral narrative abilities and whether

Table 2
Equations Describing the Models for Each Outcome of Interest

1. MISL oral narrative at posttest Yitk = c000 þ c100 Pretestð Þitk þ c200 SKILLð Þitk þ c300 Femaleð Þitk
þ c400 SWDð Þitk þ c500 ELð Þitk þ c600 Gradelevelð Þitk þ u00k þ u0tk þ eitk

2. TNL production at posttest Yik = c00 þ c10ðPretestÞik þ c20ðSKILLÞik þ c30ðFemaleÞik þ c40ðSWDÞik
þ c50ðELÞik þ c60ðGradelevelÞik þ u0k þ eik)

3. TNL comprehension at posttest Yik = c00 þ c10ðPretestÞik þ c20ðSKILLÞik þ c30ðFemaleÞik þ c40ðSWDÞik
þ c50ðELÞik þ c60ðGradelevelÞik þ u0k þ eik

4. MISL oral narrative at follow-up Yik = c00 þ c10 Pretestð Þik þ c20 SKILLð Þik þ c30 Femaleð Þik þ c40 SWDð Þik
þ c50ðELÞik þ c60ðGradelevelÞik þ u0k þ eik

5. TNL production at follow-up Y = b0 þ b1 (Pretest) þ b2(SKILL) þ b3(female) þ b4(SWD) þ b5(EL)
þ b6(Grade level) þ ei

6. TNL comprehension at follow-up Yij = b0 þ b1(Pretest) þ b2(SKILL) þ b3(female) þ b4(SWD) þ b5(EL)
þ b6(Grade level) þ ei

7. MISL written narrative at posttest Yik = c00 þ c10ðPretestÞik þ c20ðSKILLÞik þ c30ðFemaleÞik
þ c40ðSWDÞik þ c50ðELÞik þ c60ðGradelevelÞik þ u0k þ eik

8. GMRT comprehension at posttest Yij = c00 þ c10ðPretestÞij þ c20ðSKILLÞij þ c30ðFemaleÞij þ c40ðSWDÞij
þ c50ðELÞij þ c60ðGradelevelÞij þ u0j þ eij

9. MISL written narrative at follow-up Yik = c00 þ c10ðPretestÞik þ c20ðSKILLÞik þ c30ðFemaleÞik þ c40ðSWDÞik
þ c50ðELÞik þ c60ðGradelevelÞik þ u0k þ eik

10. GMRT comprehension at follow-up Yitj = c000 þ c100 Pretestð Þitj þ c200 SKILLð Þitj þ c300 Femaleð Þitj
þ c400 SWDð Þitj þ c500 ELð Þitj þ c600 Gradelevelð Þitj þ u00k þ u0tk þ eitk

Note. Here, i represents students, t represents tutors, j represents teachers, and k represents schools. Parameters c000,
c00 andb0 are the student-level mean outcome for each measure in the study; Pretestik , Pretestitk;Pretestij, and Pretestitj are
student level pretest score for each outcome centered around its grand mean (Enders & Tofighi, 2007); SKILLik ,
SKILLitk; SKILLij, and SKILLitj are student-level dummy-coded variable representing condition, where SKILL intervention is
coded as 1 and BAU is coded as 0; Femaleik , Femaleitk;Femaleij, and Femaleitj is student’s gender with male coded as 0 and
female coded as 1; SWDik, SWDitk; SWDij, and SWDitj is disability status with the non-SWD group coded as 0 and SWD
coded as 1; ELik, ELitk;ELij, and ELitj is EL status with non-ELs coded as 0 and ELs coded as 1; Gradelevelik ,
Gradelevelitk;Gradelevelij, and Gradelevelitj is student’s grade level with first and second graders coded 1 and third and
fourth graders coded 0; and residuals eij; u0jandu00k are Level 1, Level 2, and Level 3 random effects, respectively. SKILL =
Supporting Knowledge of Language and Literacy; EL = English learner; SWD = students with disabilities; MISL = Monitoring
Indicators of Scholarly Language; TNL = Test of Narrative Language; GMRT = Gates-MacGinitie Reading Test.
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the effect was maintained 5-months after treatment. Table 3 sum-
marizes observed means and standard deviations at pretest, postt-
est, and follow-up for the SKILL (treatment) and BAU conditions.
All variables were distributed normally based on estimates of
skewness and kurtosis. There were no outlying values.
Students randomized to the SKILL intervention significantly

outperformed students in BAU condition on all three oral narrative
outcomes at posttest (see Table 4). Students in the SKILL treat-
ment condition scored 4.16 points higher on the researcher
designed MISL oral narrative rubric (total score) at posttest than
students in the BAU condition (c200 = 4.16, p , .01; Hedges’ g =
.61). On the TNL-2, the norm-referenced measure of narration,
students randomized to receive SKILL intervention significantly
outperformed students in the BAU on the oral narration production
subtest (c20 = .84, p , .01; Hedges’ g = .36) and the oral narrative
comprehension subtest (c20 = .48, p = .04; Hedges’ g = .20).
At the 5-month follow-up, students who received the SKILL

intervention maintained their oral narrative advantage as measured
by the MISL oral narrative rubric compared with students in BAU
(c20 = 4.09, p , .01; Hedges’ g = .63). However, there were no
significant group differences on the norm-referenced measure of
narration (TNL-2) that included both production and comprehen-
sion components at follow-up, although the effect sizes were non-
trivial (Hedge’s g = .21 and .11, respectively).

Research Question 2

Our second research question concerned the potential effects of
SKILL on literacy outcomes (written narration and reading com-
prehension) and the extent to which any significant effects were
maintained at the 5-month follow-up testing.
Students randomized to the SKILL intervention significantly

outperformed students randomized to the BAU condition on their
writing sample scored using the MISL rubric at posttest (c20 =
2.16, p , .01; Hedges’ g = .34) and at follow up (c20 = 2.02, p ,
.01; Hedges’ g = .35).

Scores on the norm-referenced measure of reading comprehen-
sion (see Table 5) did not differ between groups at posttest
(Hedges’ g = �.02) or at follow-up, although the effect size
(Hedges’ g = .16) was in the low-average range.

Research Question 3

Our third research question concerned the extent to which out-
comes were moderated by students’ grade-level group (1st/2nd grade
vs. 3rd/4th grade). Tables 6 and 7 summarize the moderating effect
of grade level on oral language and literacy outcomes. SKILL’s effect
on oral and written language did not vary reliably across participants,
regardless of grade-level. However, grade-level group did moderate
performance on the standardized reading comprehension measure
(Figure 2). Specifically, on the GMRT comprehension subtest, the
negative and statistically significant interaction term indicated that
SKILL benefited 3rd/4th graders significantly more (Hedges g = .26)
than students in the 1st/2nd grade-level group (g =�.34).

Discussion

Narration is a complex, often decontextualized, discourse-level
skill requiring story structure, semantics, morphology, syntax,
pragmatics, and adjusting communication for the listener (John-
ston, 2008). Children who possess strong narrative language abil-
ities in early grades tend to do better in comprehension and
production activities associated with reading and writing in later
grades (LARRC, 2015; Phillips et al., 2021). Even though State
Curricular Standards contain multiple objectives for comprehen-
sion and production of narratives in K–5th grades, recent observa-
tional evidence suggests that explicit instruction in oral narrative
proficiency is rarely addressed in the classroom (Hall et al., 2021).
Such instruction may be especially beneficial for children who are
at-risk for language and literacy difficulties, which includes
diverse learners with a wide range of learning characteristics (Pico
et al., 2021).

Table 3
Pretest, Posttest, and Follow-Up Means and Standard Deviations for the Outcome Measures

Pretest Posttest Follow-Up

Outcome n M SD n M SD n M SD

Oral narrative outcomes
MISL oral narrative

SKILL 185 10.63 6.30 162 15.17 7.34 140 16.09 6.69
BAU 172 10.58 5.85 151 11.04 6.10 138 12.04 6.26

TNL production
SKILL 185 6.50 1.89 158 8.12 2.35 140 8.16 2.36
BAU 172 6.30 2.12 147 7.24 2.26 137 7.67 2.57

TNL comprehension
SKILL 185 6.28 2.21 159 7.84 2.21 141 8.38 2.62
BAU 172 6.24 2.24 148 7.41 2.58 138 8.30 2.53

Literacy outcomes
MISL written narrative

SKILL 185 8.16 5.18 162 10.76 6.89 139 11.48 5.96
BAU 172 8.18 5.67 152 8.70 5.71 139 9.47 5.55

GMRT
SKILL 185 82.16 9.31 157 85.53 11.58 137 85.53 10.12
BAU 172 82.85 9.16 149 86.34 11.33 137 84.67 10.79

Note. SKILL = Supporting Knowledge of Language and Literacy; BAU = business as usual; MISL = Monitoring
Indicators of Scholarly Language; TNL = Test of Narrative Language; GMRT = Gates-MacGinitie Reading Test.
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A multisite randomized controlled trial was conducted to rig-
orously evaluate a manualized narrative intervention program
(SKILL) that was designed to improve narrative comprehension
and production in at-risk children. Our first research question
asked whether children randomized to the SKILL program
improved in their oral narrative abilities as compared with stu-
dents in a BAU condition. Findings revealed that SKILL instruc-
tion had a significant, immediate effect on narrative ability as
assessed by norm-referenced (TNL-2) and experimenter designed
(MISL) measures. The SKILL effect on narrative comprehension,
as assessed by the TNL-2, was significant, but was smaller (g = .20)
than the effect on narrative production (TNL-2; g = .36) and the
MISL (g = .61). To interpret our findings, we consulted the Lipsey
et al. (2012) meta-analysis of randomized studies of educational
interventions published from 1995 through 2012 that included
low performing and at-risk students. Lipsey and colleagues found
that the mean effect size for standardized, norm-referenced tests
used as outcome measures that were narrow in scope (similar to
the TNL-2) for elementary grade children was .25 (SD = .42).
The mean effect size for researcher developed tests of outcomes
for elementary grade children (similar to the MISL) was .40
(SD = .55). With reference to the Lipsey meta-analysis of effect
sizes in educational research, we observed an average-sized
effect of SKILL on narrative comprehension as measured by the
TNL-2 administered immediately after intervention. Our effect
sizes for oral narration, as measured by norm-referenced (TNL-
2) and researcher developed measures (MISL) immediately after
intervention, were above average.

Recall that the SKILL intervention was conducted in elementary
schools with small groups of children. Lipsey et al. (2012) also
examined effect sizes from randomized studies of education with
respect to intervention contexts. They reported a mean effect size
for small group instruction of .26 (SD = .40). Our effect size (g =
.20) for narrative comprehension was .15 standard deviations
smaller than the average effect size of randomized educational
studies of small group interventions as reported by Lipsey, but our
narrative production gains for the TNL-2 (g = .36) measure were
.25 standard deviations larger than average and the gains as meas-
ured by the MISL (g = .61) were .875 standard deviations larger
than the average effect size.

A recent systematic review (Rogde et al., 2019) examined the
impact of intervention studies conducted in school settings to support
language and reading skills of preschool and school-age children.
Similar to our study, participants in the RCTs and quasi-experimental
studies that were reviewed included second language learners, chil-
dren with developmental language delays, and children who were
otherwise at risk for language and reading difficulties. These previ-
ously conducted studies of language interventions (e.g., vocabulary,
grammar, story grammar) tended to yield small, immediate effects
(g = .16). For a subset of the narrative intervention studies (n = 13)
that used investigator developed measures, the overall effect size was
larger (g = .42). Our RCT of the SKILL intervention yielded effects
that were somewhat larger than those of other language interven-
tions in general as well as other narrative interventions, specifi-
cally. Based on comparisons to the outcomes of randomized
studies of educational interventions in general, small-group

Table 4
Estimating the Main Effect of Intervention on Oral Language Outcomes at Posttest and Follow-Up

MISL oral narrative TNL production TNL comprehension

Effect Estimate SE p ES (g) Estimate SE p ES (g) Estimate SE p ES (g)

Fixed effects
Posttest
Intercept 12.83 0.80 0.00 7.65 0.33 0.00 7.78 0.31 0.00
Pretest 0.51 0.05 0.00 0.36 0.06 0.00 0.54 0.05 0.00
SKILL 4.16 0.73 0.00 0.61 0.84 0.24 0.00 0.36 0.48 0.23 0.04 0.20
Female 1.06 0.64 0.10 0.57 0.25 0.02 0.43 0.24 0.07
SWDs �0.21 0.67 0.75 �0.70 0.26 0.01 �0.38 0.25 0.12
ELs �1.59 0.67 0.02 �0.36 0.26 0.16 �0.49 0.25 0.05
Grade level �3.12 0.67 0.00 �0.24 0.25 0.33 �0.37 0.24 0.12

Follow-up
Intercept 13.21 0.81 0.00 8.32 0.32 0.00 8.86 0.30 0.00
Pretest 0.49 0.06 0.00 0.37 0.07 0.00 0.59 0.06 0.00
SKILL 4.09 0.65 0.00 0.63 0.51 0.27 0.06 0.21 0.29 0.26 0.27 0.11
Female 1.53 0.66 0.02 0.67 0.28 0.02 0.63 0.26 0.02
SWDs �1.18 0.69 0.09 �1.19 0.29 0.00 �0.89 0.27 0.00
ELs �0.76 0.70 0.28 �0.41 0.28 0.15 �0.70 0.27 0.01
Grade level �2.66 0.69 0.00 �0.81 0.28 0.00 �0.77 0.27 0.00

Random effects Variance ICC Variance ICC Variance ICC

Posttest
Student-level 26.21 0.84 4.22 0.93 3.95 0.95
Tutor-level 3.96 0.13
School-level 0.94 0.03 0.31 0.07 0.23 0.05

Follow-up
Student-level 28.01 0.98
School-level 0.79 0.02 -

Note. (ES) g = Hedges g effect size; ICC = Intraclass Correlation Coefficient; SKILL = Supporting Knowledge of Language and Literacy; EL = English
learners; SWD = students with disabilities; MISL = Monitoring Indicators of Scholarly Language; TNL = Test of Narrative Language.
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interventions, and other language and narrative interventions, the
results of our RCT of the SKILL intervention suggest that inter-
vention with the SKILL program resulted in average to above-
average benefits for children in the early elementary grades who
were at-risk for language and literacy difficulties immediately af-
ter intervention.
Most narrative language intervention studies have reported signif-

icant immediate impacts but have not assessed maintenance over
time (e.g., Dodd et al., 2011; Gillam et al., 2015; Petersen, 2011;
Rogde et al., 2019; Schoenbrodt et al., 2003; Spencer & Slocum,
2010; Spencer et al., 2013; Spencer et al., 2015; Stringfield et al.,
2011). Our results showed that the significant effects of SKILL were
maintained five-months post treatment for oral narration as meas-
ured using a researcher-designed assessment that was closely
aligned with the treatment (the MISL). However, maintenance of
gains on our norm-referenced measure (TNL-2) was not observed.
There are several possible reasons for this finding. First, the TNL-2
includes three narrative production contexts in which children are
required to either retell or create stories that are “like” the story mod-
eled for them. This places constraints on the structure (retell, creat-
ing stories from multiple or single pictures), vocabulary and
sentence structures that may be used in their responses. The stories
that were scored with the MISL were generated in response to gen-
eral picture cues. That production context may have given students
more creative license to craft their own narratives and engage in “ex-
pressive elaboration,” a term coined by Ukrainetz and colleagues

(2005) to describe the artful aspect of storytelling that goes beyond
basic content and story grammar structure. Further, students in the
SKILL treatment condition were very familiar with that elicitation
context because it was used repeatedly in the SKILL lessons. This
may have made the task more comfortable, familiar, and perhaps
more motivating than the TNL-2 testing format, particularly after a
significant time lapse, which, in this case, included a summer break.

Our second research question asked whether the effects of
SKILL training generalized to literacy measures (written narration
and reading comprehension) administered immediately after treat-
ment and at follow-up five months after treatment ended. Children
who received the SKILL training evidenced significantly greater
gains on the researcher designed measure of written narration
(MISL) than students in the BAU condition immediately after the
intervention (g = .34) and at the 5-month follow-up assessment
(g = .35). This finding was particularly compelling because the fol-
low-up period included a summer break, which is historically
associated with at least some loss in academic skills for many stu-
dents who are at risk for language and literacy difficulties. Studies
of the impacts of short-term school closures (e.g., summer,
weather related, absenteeism) on learning loss show that achieve-
ment scores decline when students are out of school (Campbell
et al., 2009; White et al., 2007). Summer loss disproportionately
affects students from low socioeconomic backgrounds and stu-
dents with language and literacy difficulties (Cooper et al., 1996;
Menard & Wilson, 2014; Quinn & Polikoff, 2017). Our findings

Table 5
Estimating the Main Effect of Intervention on Literacy Outcomes at Posttest and Follow-Up

MISL written narrative GMRT comprehension

Effect Estimate SE p ES (g) Estimate SE p ES (g)

Fixed effects
Posttest

Intercept 9.43 0.68 0.00 86.72 1.50 0.00
Pretest 0.66 0.06 0.00 0.34 0.07 0.00
SKILL 2.16 0.56 0.00 0.34 �0.18 1.13 0.88 �0.02
Female 0.70 0.57 0.22 0.43 1.20 0.72
SWDs 0.03 0.59 0.96 �2.65 1.27 0.04
ELs �0.58 0.58 0.32 �3.46 1.28 0.01
Grade level �1.98 0.63 0.00 4.50 1.42 0.00

Follow-up
Intercept 10.85 0.70 0.00 85.64 1.53 0.00
Pretest 0.48 0.06 0.00 0.18 0.07 0.01
SKILL 2.02 0.54 0.00 0.35 1.67 1.27 0.19 0.16
Female 1.21 0.56 0.03 0.97 1.26 0.44
SWDs �0.85 0.59 0.15 �2.03 1.38 0.14
ELs �0.23 0.59 0.70 �2.72 1.32 0.04
Grade level �3.14 0.64 0.00 0.28 1.40 0.84

Random effects Variance ICC Variance ICC

Posttest
Student-level 23.63 0.99 87.75 0.78
Teacher-level 25.11 0.22
School-level 0.13 0.01

Follow-up
Student-level 19.84 0.96 65.29 0.60
Tutor-level 32.21 0.30
Teacher-level 10.61 0.10
School-level 0.84 0.04

Note. (ES) g = Hedges g effect size; ICC = Intraclass Correlation Coefficient; SKILL = Supporting Knowledge of
Language and Literacy; EL = English learner; SWD = students with disabilities; MISL = Monitoring Indicators of Scholarly
Language; GMRT = Gates-MacGinitie Reading Test.
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suggest that the SKILL intervention may minimize disparities in
the education of at-risk children by improving oral and written lan-
guage abilities that are maintained over time periods during which
no instruction is occurring.
Our third research question asked whether the effects of the

SKILL intervention were moderated by grade level. We grouped
1st and 2nd graders and 3rd and 4th graders because of similarities
in academic expectations for these groups. We found statistically
significant outcomes of the SKILL intervention on oral narrative
production and written narrative composition regardless of grade
level. However, grade-level did affect performance on the standar-
dized reading comprehension measure. Children in 3rd and 4th
grade demonstrated small, significant gains on a standardized mea-
sure of reading comprehension (the GMRT) even though reading
ability was not directly targeted during any of the lessons. The
ability to generalize from instruction on oral narrative comprehen-
sion and production to reading comprehension may relate to the
fact that the older students had better developed word reading
allowing them to access more complex text and thus use the narra-
tive comprehension skills they acquired within text comprehen-
sion. Our findings are consistent with those reported by LARRC
(2015) whose multicomponent language intervention program was
found to indirectly impact reading comprehension for their 3rd
grade students but not their 1st or 2nd graders. It is possible that
the relatively lower reading comprehension scores of 1st and 2nd

grade students in the treatment condition compared with those in
the BAU could be a function of the factors that influence reading
comprehension in these very early grades. As we know from the
simple view of reading (Gough & Tunmer, 1986), word reading
plays a more significant role in reading comprehension in the early
grades and thus the full effects on reading comprehension of a
treatment addressing oral linguistic comprehension may be unreal-
ized until grades 3 and above.

This RCT demonstrated that a relatively short (3 month), multi-
component, manualized narrative intervention program that directly
focused on narrative macrostructure and microstructure led to statisti-
cally and practically significant gains on oral narrative abilities
directly, and written narrative abilities indirectly for at-risk students
in Grades 1–4. Importantly, the significant gains on oral and written
narration were sustained over a 5-month period that spanned the
summer break, in which children did not receive formal instruction.
Additionally, the SKILL intervention was associated with significant
gains in reading comprehension for at-risk children in 3rd and 4th
grades even though students were never asked to read texts during
instruction.

Limitations and Future Directions

Although this study was conducted according to WWC standards
and included an adequately sized sample across four grade-levels,
there were limitations. First, to generalize our results to the kinds of

Table 6
Estimating the Moderating Effect of Grade Level on Oral Language Outcomes at Posttest and Follow-Up

MISL oral narrative TNL production TNL comprehension

Effect Estimate SE p Estimate SE p Estimate SE p

Fixed effects
Posttest

Intercept 12.63 0.86 0.00 7.50 0.35 0.00 7.57 0.33 0.00
Pretest 0.50 0.05 0.00 0.35 0.06 0.00 0.54 0.05 0.00
SKILL 4.52 0.92 0.00 1.09 0.32 0.00 0.84 0.31 0.01
Female 1.03 0.64 0.11 0.55 0.25 0.03 0.41 0.24 0.09
SWDs �0.16 0.67 0.81 �0.67 0.26 0.01 �0.33 0.25 0.18
ELs �1.57 0.67 0.02 �0.35 0.26 0.18 �0.47 0.25 0.06
Grade level �2.69 0.95 0.01 0.07 0.36 0.84 0.07 0.35 0.84
Grade level 3 SKILL �0.81 1.29 0.53 �0.59 0.48 0.23 �0.83 0.47 0.08

Follow-up
Intercept 13.17 0.87 0.00 8.14 0.34 0.00 8.75 0.33 0.00
Pretest 0.49 0.06 0.00 0.37 0.07 0.00 0.59 0.06 0.00
SKILL 4.15 0.87 0.00 0.83 0.37 0.02 0.49 0.35 0.16
Female 1.52 0.66 0.02 0.65 0.28 0.02 0.62 0.26 0.02
SWDs �1.17 0.70 0.09 �1.14 0.29 0.00 �0.86 0.28 0.00
ELs �0.76 0.70 0.28 �0.39 0.28 0.17 �0.70 0.27 0.01
Grade level �2.58 0.96 0.01 �0.43 0.40 0.28 �0.53 0.38 0.17
Grade level 3 SKILL �0.14 1.31 0.92 �0.71 0.55 0.20 �0.46 0.52 0.38

Random effects Variance ICC Variance ICC Variance ICC

Posttest
Student-level 26.25 0.84 4.21 0.93 3.92 0.94
Tutor-level 4.01 0.13
School-level 0.90 0.03 0.30 0.07 0.23 0.06

Follow-up
Student-level 28.12 0.97
School-level 0.79 0.03

Note. ICC = Intraclass Correlation Coefficient; SKILL = Supporting Knowledge of Language and Literacy; EL = English learn-
ers; SWD = students with disabilities; MISL = Monitoring Indicators of Scholarly Language; TNL = Test of Narrative Language.
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students who comprise most elementary school classrooms, we
included all children who were screened who met our qualification
criteria of performance at or below the 33rd percentile on standar-
dized measures of language and reading comprehension. Our sample
contained monolingual and bilingual children with mild to severe

language and literacy difficulties, and children represented a variety
of disability categories (e.g., learning disabilities or speech and lan-
guage impairment). We do not know the relative effects of the
SKILL treatment for subsamples of children (e.g., learning disabled,
severely impaired) because we did not stratify our randomization on

Table 7
Estimating the Moderating Effect of Grade Level on Literacy Outcomes at Posttest and Follow-Up

MISL written narrative GMRT comprehension

Effect Estimate SE p Estimate SE p

Fixed effects
Posttest
Intercept 9.15 0.73 0.00 84.93 1.60 0.00
Pretest 0.66 0.06 0.00 0.35 0.07 0.00
SKILL 2.66 0.74 0.00 2.73 1.47 0.06
Female 0.67 0.57 0.24 0.29 1.19 0.80
SWDs 0.09 0.60 0.88 �2.12 1.27 0.10
ELs �0.56 0.59 0.34 �3.20 1.26 0.01
Grade level �1.37 0.87 0.11 8.13 1.85 0.00
Grade level 3 SKILL �1.14 1.13 0.31 �6.84 2.26 0.00

Follow-up
Intercept 10.62 0.75 0.00 84.90 1.64 0.00
Pretest 0.48 0.06 0.00 0.18 0.07 0.01
SKILL 2.44 0.73 0.00 3.03 1.70 0.08
Female 1.19 0.56 0.04 0.91 1.26 0.47
SWDs �0.78 0.59 0.19 �1.78 1.39 0.20
ELs �0.20 0.59 0.73 �2.64 1.32 0.05
Grade level �2.65 0.86 0.00 1.83 1.89 0.33
Grade level 3 SKILL �0.95 1.10 0.39 �3.07 2.56 0.23

Random effects Variance ICC Variance ICC

Posttest
Student-level 23.64 0.99 85.23 0.78
Teacher-level 24.65 0.22
School-level 0.11 0.01

Follow-up
Student-level 19.86 0.96 66.20 0.61
Tutor-level 31.62 0.29
Teacher-level 9.92 0.09
School-level 0.84 0.04

Note. SKILL = Supporting Knowledge of Language and Literacy; EL = English learners; SWD = students with
disabilities; MISL = Monitoring Indicators of Scholarly Language; GMRT = Gates-MacGinitie Reading Test.

Figure 2
Grade Level as a Moderator of SKILL Effect on GMRT at Posttest
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these variables, and the sample size for each possible subgroup
would be relatively small. Our future research plan is to examine
closely whether there are differential impacts of instruction on spe-
cific populations including students who are bilingual or students
from low socioeconomic backgrounds who, because of reduced
opportunities, may profit from systematic and supplemental multi-
component language instruction.
Unfortunately, the COVID-19 pandemic occurred at the end of

the third cohort year, which necessitated a transfer to online posttest-
ing and follow-up testing. The TNL-2, which was our primary out-
come variable, was not normed using online procedures. To assess
the validity of online testing with the TNL-2, we conducted confirm-
atory factor analyses in which we compared the fit the TNL-2 at pre-
test, posttest and follow-up to the measure’s a priori factor model
(derived from in-person testing of the entire normative sample). The
model fits were very similar to the full model at each occasion. We
also found that the data that were collected online for the children in
Cohort 3 did not differ from the face-to-face posttest and follow-up
data that were collected from students in Cohorts 1 and 2 (Magi-
mairaj et al., 2022). Our analyses, while suggesting that the TNL-2
operated similarly whether administered online or to face-to-face,
suggest comparability of measurement across modes; they do not
confirm such. Further, to the extent that changes in mode may have
compromised the measures’ comparability across platforms, bias in
estimates of effect were not in favor of the treatment. That said,
invariance evaluated using the above-described method does not
necessarily preclude the possibility of an effect attributable to
changes in the mode of test administration, whether considered at
the item or at the passage level. It is conceivable that the changeover
to zoom had the same effect (i.e., statistically nondifferent) on all
students’ responses to all items (or to all passages if items are aggre-
gated) at later test occasions, such that interitem or interpassage cor-
relations remained the same even in the presence of a “zoom effect.”
This possibility, if true, would attenuate the measures’ reliability,
resulting in underestimates of SKILL’s effects. However, random-
ization should have mitigated the possibility of differential group
effects of the COVID-19 pandemic on final data collection for
Cohort 3.

Summary and Clinical Implications

It has been well-established that knowledge and use of multiple
domains of language contribute to the acquisition of advanced lit-
eracy development (Hall et al., 2021; Phillips et al., 2021). Recent
studies suggest that targeting multiple language skills (i.e., text
structure, vocabulary, syntax, inferential skills, comprehension
monitoring) rather than singular and/or modular abilities (i.e., vo-
cabulary) may result in comprehensive and sustained changes in
language in a relatively short amount of time (Clarke et al., 2010;
Phillips et al., 2021). The SKILL intervention addressed multiple
foundational language skills in authentic contexts. Importantly,
these language skills were taught within a predictable organizational
framework (text structure) that was introduced before direct instruc-
tion in decontextualized, literate language skills. This approach
yielded practically and statistically significant improvements in nar-
rative language and generalized to measures of written narration per-
formance for students randomized to the narrative instruction group
in our study. These results suggest that SKILL is beneficial for stu-
dents with language and literacy difficulties.
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Appendix

Measurement Invariance Analysis

We provide the following tables in support of the measure-
ment invariance analyses. The fundamental question for those
analyses was “to what extent do the patterns of responses differ
or not differ across in-person and online testing modes at pretest,
posttest, and follow-up.” We report details for data at posttest,
follow-up, and for data combined across pretest, posttest, and
follow-up. Fit indices are reported across test administration
mode for different levels of measurement invariance, including
configural invariance, metric invariance, and scalar invariance.
Configural invariance concerns the number of factors and

patterns of factor-indicator relationships. Measurement across
groups or across occasions is invariant at the configural level if
there are no differences in the number of factors or patterns of
factor-indicator relationships. Metric invariance means that
factor loadings are equal (or nondifferent) across groups or
occasions. Scalar invariance indicates that mean differences in
the latent construct capture all mean differences in the shared
variance of the items. Scalar invariance is tested by constrain-
ing the item intercepts to be equivalent in the two groups. A
final type of invariance is residual invariance, which means
that the sum of specific variance (variance of the item that is
not shared with the factor), and error variance (measurement
error) is similar across groups. Although a required component
for full factorial invariance, testing of residual invariance is not a
prerequisite for testing mean differences because the residuals

are not part of the latent factor, so invariance of the item residuals
is inconsequential to interpretation of latent mean differences.
For this reason and because tests for residual invariance only
make sense in the presence of full scalar invariance, we did not
fit residual invariance models.

Table A1 presents fit indices across measurement models for
the TNL administered online and in-person at posttest. The
results indicate partial scalar invariance across modes of
administration (online vs. in person)—one of the intercepts
varied across online and in-person testing—which means that
the measurement models for online and in person were nondif-
ferent when the intercept for McDonald’s story was allowed to
vary. Note that the relative fit indices (CFI and TLI) are sup-
portive of full invariance; however, they should be considered
in light of the statistically significant v2 value. Table A2 sum-
marizes the fit indices for levels of invariance across adminis-
tration modes at follow-up. Again, partial scalar in the TNL as
supported. In this case, the intercepts for McDonald’s story,
Late for School, and Aliens were allowed to vary. Finally,
Table A3 presents fit indices for models using data at all test
occasions (pretest, posttest, and follow-up). As before, we
found scalar variance when the intercept for McDonald’s story
at posttest, McDonald’s story at follow-up, Late for School at
follow-up, Aliens at follow-up, and Treasure at follow-up were
allowed to vary (i.e., partial scalar invariance).

Table A1
Fit Indices for Measurement Invariance Models for Online and In-Person Testing on TNL Posttest Data

Model v2 df CFI TLI RMSEA Dv2 Ddf p value

Configural invariance 20.21 14 0.99 0.97 0.05
Metric invariance 22.93 18 0.99 0.99 0.04 2.719 4 0.61
Scalar invariance 32.24 22 0.98 0.98 0.06 9.311 4 0.05
Partial scalar 1 28.55 21 0.99 0.98 0.05 5.62 3 0.13

(Appendix continues)
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Table A3
Fit Indices for Measurement Invariance Models for Online and In-Person Testing on TNL Pretest, Posttest, and Follow-Up Data

Model v2 df CFI TLI RMSEA Dv2 Ddf p value

Configural invariance 290.76 200 0.96 0.94 0.05
Metric invariance 302.00 212 0.96 0.95 0.05
Scalar invariance 363.66 224 0.94 0.92 0.06 61.67 12 0.00
Partial scalar 1 348.68 223 0.95 0.93 0.06 46.68 11 0.00
Partial scalar 2 345.00 222 0.95 0.93 0.06 43.01 10 0.00
Partial scalar 3 322.21 221 0.96 0.94 0.05 20.21 9 0.02
Partial scalar 4 319.38 220 0.96 0.94 0.06 17.39 8 0.03
Partial scalar 5 313.90 219 0.96 0.94 0.05 11.90 7 0.10

Table A2
Fit Indices for Measurement Invariance Models for Online and In-Person Testing on TNL Follow-Up Data

Model v2 df CFI TLI RMSEA Dv2 Ddf p value

Configural invariance 23.66 14 0.98 0.96 0.07
Metric invariance 29.17 18 0.98 0.96 0.07 5.51 4 0.24
Scalar invariance 74.60 22 0.90 0.86 0.13 47.24 6 0.00
Partial scalar 1 58.63 21 0.93 0.90 0.11 29.46 3 0.00
Partial scalar 2 48.25 20 0.95 0.92 0.10 19.07 2 0.00
Partial scalar 3 32.12 19 0.98 0.96 0.07 2.96 1 0.09
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