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ABSTRACT
This paper reports the outcomes of an experimental evaluation of 
Direct Instruction Spoken English (DISE), an English language curriculum 
that focuses on developing English speaking, listening, and compre-
hension skills in English Learners (ELs). Twenty-nine middle schools 
in three states were randomly assigned to teach DISE Level 1 or their 
typical English language development program. Treatment teachers 
received two days of training and taught daily lessons. Project staff 
assessed 746 sixth and seventh-grade students with a proximal mea-
sure of English language proficiency and distal measures of language 
and oral reading fluency. Analyses of oral English language suggested 
differences between intervention conditions favored the DISE condi-
tion for students who began with lower English language proficiency 
and accumulated when taught over two years. Differences between 
intervention conditions were not observed after only one year of 
instruction and for students with advanced levels of English language 
proficiency. The findings suggest that an evidence-based English oral 
language program that included frequent teacher demonstrations 
and opportunities for students to practice speaking English may 
improve English oral language skills for middle school students.

A persistent achievement gap exists between the large number of English Learners in 
U.S. schools and their English-speaking peers. Many of these students enter middle 
and high school with conversational English but insufficient academic English language 
skills to perform routine classroom work. This paper describes a study that investigated 
the efficacy of English oral language instruction for middle school English learners 
designed to improve English language proficiency and overall academic outcomes.

English learners, a growing population

Emergent bilingual is a broad term used to describe students who are learning to 
speak a second language. Under the umbrella term of emergent bilinguals, the National 
Center for Education Statistics (NCES, 2020) defines English learners (ELs) as 
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individuals who have difficulty speaking, reading, writing, or understanding English. 
The difficulty must be sufficient to prevent them from learning successfully in class-
rooms where English is the language of instruction. The number of students federally 
identified as ELs in U.S. schools, both domestic- and foreign-born, has increased in 
the last forty years. From 2000 to 2017, the population grew from 8.1% to 10.1% of 
U.S. students (NCES, 2020). Native Spanish speakers represent the largest and 
fastest-growing subgroup (Arens et  al., 2012), and Hispanic students make up about 
25% of K–12 enrollments (Bauman, 2017). In 2017, five million EL students in the 
K–12 systems, both domestic- and foreign-born, required specialized language learning 
services (NCES, 2020). Although the umbrella term emergent bilingual is considered 
more asset-based than English learner, we will refer to the target population as ELs 
in this paper for clarity and alignment with the federally recognized definitions.

The need to improve outcomes for students identified as ELs

The intransigent gap between ELs and their English-speaking peers, and the resulting 
challenges, have been widely documented in research and national reports (e.g., 
Callahan, 2005; Geva & Farnia, 2012; Halle, Hair, Wandner, McNamara, & Chien, 
2012; National Academies of Sciences, Engineering, and Medicine [NASEM], 2017; 
Slama, 2012). While EL students may enter their new schools with a wealth of life 
experiences and basic conversational English, they may have insufficient academic 
language skills in English to master subject-area content. The limited academic English 
puts them at a higher risk of failure on high-stakes tests, high school dropout, and 
dual classification for special education (Kim, 2011; Umansky, 2016; Umansky, 
Thompson, & Díaz, 2017). Educators and education scientists have a responsibility to 
identify and implement effective English language instructional approaches to improve 
outcomes for EL students (Baker et  al., 2014; Saunders, Goldenberg, & Marcelletti, 
2013). The number of EL students in U.S. schools is increasing, and they consistently 
lag behind their peers in academic achievement. In 2017 only 14% of 4th grade EL 
students were at or above proficient in mathematics, and only 9% were at or above 
proficient in reading on the National Assessment of Educational Progress (NAEP). In 
8th grade, the numbers were even lower (U.S. Department of Education, 2017). These 
national trends evidence the considerable work that remains on how to teach the 
English language effectively and improve the overall academic outcomes for ELs.

Further English language curricula research needed

Given the range of languages spoken by students in U.S. schools, effective classroom 
teaching often requires instruction in English. Schools can teach students English, but 
to do so, teachers need empirically supported, easy-to-implement instructional tools 
or curricula. Unfortunately, few English language development (ELD) curricula have 
been rigorously evaluated under controlled settings with adequate sample sizes to 
recommend their use in U.S. schools. Fewer have been deemed effective for middle 
school EL students, and limited evidence is available on the optimal design and delivery 
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of effective and efficient English language instruction (Arens et  al., 2012; Saunders 
et  al., 2013).

Multiple studies have addressed comprehension and vocabulary interventions for 
EL students, but the programs under study focused on teaching reading and compre-
hension skills. They did not specifically target the development of English oral language 
skills. What Works Clearinghouse (WWC, 2012) identified only a few programs that 
met WWC evidence standards of potentially positive or positive results for EL students 
in 6th through 8th grade. Borman, Park, and Min (2015) study on Achieve3000, a 
differentiated online program designed to improve reading and writing, met WWC 
standards with reservations because it was a quasi-experimental design embedded 
within one district. Another program that met WWC standards was Fast ForWord 
Language (Scientific Learning Corporation, 2004), an interactive computer-based instruc-
tional program. Another program reviewed, Peer Tutoring and Response Groups (WWC, 
2007) is simply a strategy that teachers can use to reinforce previously taught infor-
mation by having pairs or groups of students work together on a task. None of the 
programs reviewed were comprehensive, teacher-led, ELD instructional curricula.

In a randomized controlled trial, Vaughn et  al. (2017) examined the efficacy of a 
content-acquisition and reading-comprehension intervention focused on team-based 
learning during social studies instruction. The study met WWC standards with res-
ervations and reported that EL students in 8th grade increased their content knowledge 
and content reading comprehension, but not general reading comprehension. Two of 
the other studies identified in WWC delivered vocabulary interventions. In one study, 
the intervention was delivered for 15 minutes daily for the entire school year (Lawrence, 
Capotosto, Branum-Martin, White, & Snow, 2012). In the other study, an intervention 
was delivered 45 minutes daily for half the school year (Lesaux, Kieffer, Kelley, & 
Harris, 2014). Design shortcomings, such as unmatched comparisons (Lawrence et  al., 
2012) and impacts primarily on researcher-developed measures with no corrections 
for multiple tests (Lesaux et  al., 2014), limited generalizability. Our literature review 
for students learning English as a second language suggests a paucity of evidence-based 
language curricula for this crucial topic of instruction and growing group of students 
(Saunders et  al., 2013).

Direct instruction spoken English

Engelmann, Johnston, Engelmann, and Silbert (2010) developed Direct Instruction 
Spoken English (DISE) to address the needs of students who speak a wide range of 
language groups in U.S. schools, from Grade 4 to 12, rather than a few particular 
language groups. Unique from other ELD curricula, DISE teaches spoken English to 
students who may not speak the same language, which avoids homogeneous grouping 
students by their native language, a practice not often feasible in middle schools with 
limited resources and staffing. Instead, DISE instructors group students according to 
their proficiency in the English language, enabling teachers to align instruction to the 
needs of all students in the group (Estrada, 2014).

DISE has two levels: Level 1 with 100 lessons and Level II with 80 lessons. The 
authors designed the curriculum for teachers to deliver 90 minutes of daily instruction, 
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either in one block with a brief break in the middle or two 45-minute periods. Although 
DISE authors specified this amount of instructional time to optimally accelerate stu-
dents’ achievement, 90 minutes of daily instruction was not feasible for the ELD teachers 
participating in this study. Therefore, districts and teachers committed 45–55 minutes 
daily to teach one DISE lesson every two days. The Method section provides a detailed 
description of instruction, namely pacing and the number of lessons teachers could 
complete.

Instructional design and delivery

As noted, there is limited evidence that current ELD curricula have effectively devel-
oped EL students’ oral language skills (Saunders et  al., 2013). We hypothesize that 
authors of most programs devote limited attention to instructional design principles 
during development (Stein, Stuen, Carnine, & Long, 2001). Many ELD curricula also 
lack the specific guidance teachers need to explicitly present activities, provide sufficient 
practice and review, and integrate students’ existing knowledge and skills. When select-
ing an ELD curriculum to evaluate, we considered the iterative development process 
and the quality of the curriculum design. We chose DISE because of the integrated 
instructional design, carefully organized scope and sequence of skills, explicit instruc-
tional activities, and specific guidance for teachers (Engelmann & Carnine, 1991).

Engelmann et  al. (2010) designed the scope of DISE from an analysis and selection 
of content. DISE first teaches the most elementary skills across categories of language 
(i.e., speaking and pronunciation, listening, academic and social vocabulary, and syn-
tax), and then proceeds systematically through additions and alterations that create 
more complicated applications. The work is cumulative so that newly taught content 
recurs throughout the program. All subskills needed for more complex speaking tasks 
are taught early and integrated systematically, first bundled as simple tasks and later 
embedded in progressively more elaborate conversational skills. The instruction also 
explicitly focuses students’ attention on word meanings and language forms, significant 
concepts in instructed language learning (Council of Chief State School Officers 
[CCSSO], 2012; Ellis, 2005). The sequential, structured design of DISE, carefully worded 
examples, student choral responding, and teaching scripts make it easy for ELD teachers 
to teach the lessons and increase implementation fidelity (Engelmann & Carnine, 1991; 
Stockard, Wood, Coughlin, & Khoury, 2018). We hypothesized, therefore, that the 
design of DISE might render it more effective than other ELD programs for teaching 
ELs to speak and understand English proficiently.

Purpose of the study

This study addresses the need for randomized field trials of ELD curricula to evaluate 
their efficacy in teaching English to students identified as ELs, particularly in middle 
schools. The study’s primary aim was to compare the efficacy of DISE Level 1 (DISE 
L1) to the English oral language instruction typically provided in middle school class-
rooms on the development of students’ English oral language skills at the end of one 
and two years of instruction. We specifically targeted classrooms that taught 6th and 
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7th grade EL students with beginner to early intermediate level English skills, not EL 
students with more advanced English skills. We assessed the speaking and listening 
skills typical of students at the beginner to early intermediate level. We also explored 
distal language skills that beginning-level students would not usually master within a 
year or two and reading fluency, a far-transfer skill that is not typically taught by oral 
language teachers and not included in DISE. We then tested whether student English 
language and reading performance depended on their initial skill with the English 
language.

Based on principles of learning and retention (Carver & Klahr, 2001) and instruc-
tional effectiveness research (e.g., Goswami, 2004; Shaywitz, Morris, & Shaywitz, 2008; 
Stevens, Fanning, Coch, Sanders, & Neville, 2008), we hypothesized that the careful 
design and explicit-instruction features of DISE would be particularly important during 
ELD instruction and help EL students acquire the skills that contribute to spoken 
English language proficiency (Spada & Tomita, 2010). The teacher behaviors—explicit 
demonstrations and specific, corrective feedback—make clear to students the oral 
language skills they are learning and how to use them correctly. The specific student 
behavior—a high rate of independent opportunities to practice and review—helps 
students gain mastery and fluency with newly learned concepts and skills.

The following sections describe the methods, analysis, and results of this randomized 
controlled experiment, which answer the research questions below:

1. Do 6th- and 7th-grade ELD teachers who use the DISE curriculum, compared to 
business-as-usual ELD instruction, improve English oral language proficiency among 
students identified as English Learners with limited, beginner to early intermediate 
English language proficiency across one school year and two school years?

2. Do middle schools with ELD teachers who use DISE, compared to instruction-as-
usual, improve distal language and reading outcomes? This exploratory question 
asks about distal language and far-transfer reading skills that extend beyond 
instruction typical of beginning-level students.

3. Does student initial skill moderate the relationship between condition and out-
comes on measures of language performance?

4. Is there a relation between instructional variables, such as the rates of teacher 
demonstrations or opportunities for independent student practice, and student 
outcomes?

Within the continuum of research, the present study falls between efficacy and 
effectiveness; an efficacy trial in real-world settings “focuses on implementation by 
indigenous providers in school settings” (Smolkowski, Crawford, Seeley, & Rochelle, 
2019, p. 197) and relaxes the experimental control (internal validity) to improve gen-
eralizability. This study compares middle schools where English-language teachers 
taught DISE L1 for two years to middle schools where teachers taught their usual 
curriculum with assessments of teachers’ instruction and measures of students’ English 
oral language proficiency. As a cluster-randomized trial, the comparison between 
schools entails the teachers and students in those schools and administrator, teacher, 
student, and parent decisions about instruction, English skill, enrollment, attendance, 
and all other activities related to teacher and student outcomes. Random assignment 
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is intended to minimize the systematic differences between schools on variables other 
than DISE L1 instruction.

Method

Study overview

The study randomly assigned 29 schools in Texas, Washington, and Oregon, within 
districts, to either implement DISE or conduct business as usual (BAU), a waitlist 
control condition, in their beginner ELD classrooms. We treated classrooms and schools 
as the same unit, as only one teacher participated in each school and taught all stu-
dents in their classroom with either DISE or BAU. ELD teachers assigned to DISE 
received training from one certified trainer from the National Institute for Direct 
Instruction (NIFDI). The teachers all received the same training for implementing 
DISE from this trainer. Teachers in the BAU condition taught the ELD curriculum 
approved by their district. BAU teachers were offered DISE and associated professional 
development at the end of their study participation.

Figure 1 provides an overview of the research design and sample of students, teach-
ers, and schools. Teachers and students participated for two years. In the following 
description, year refers to the year of teacher and student participation unless otherwise 
specified. We use grant year to refer to the year of the grant. We collected measures 
on all 6th- and 7th-grade students nested within intact beginner ELD classrooms in 
the fall and spring of Years 1 and 2. We included any students who joined the class-
rooms over the two years and continued to assess students who moved out of study 
classrooms if we could locate them within the district.

Participants

Schools
As presented in Figure 1, we randomized 42 schools in 10 districts to condition. We 
lost one district with 11 schools because a new administrator declined participation 
after random assignment. One district with one school in each condition had too few 
students who met study criteria. Of the 29 middle schools in the final sample, 14 
received DISE and 15 taught BAU. The sample included 25 schools in Texas, two in 
Washington, and two in Oregon. Schools joined the study in waves, one in each of 
the four grant years.

Teachers
Overall, 36 teachers participated in the study. All schools had only a single beginning-level 
ELD teacher. One DISE teacher enlisted his instructional assistant to teach the lower 
skilled beginner students while he taught the higher skilled beginner students; both 
received DISE training and taught with DISE. In five schools, a participating ELD 
teacher left (e.g., for maternity leave) and was replaced by another teacher (sometimes 
more than once) for at least part of the study. Across the two years of participation 
in each school, a total of 17 intervention teachers and one instructional assistant 
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delivered DISE in their ELD classrooms and 19 BAU teachers delivered their usual 
instruction. All teachers but one, the instructional assistant in a DISE school, were 
certified to teach English to nonnative English speakers (e.g., ESL, TESOL). Teachers 
taught an average of 11.6 years in total (11.9 in DISE schools, 11.3 in BAU) and 
11.8 years of ESL (8.3 in DISE, 14.5 in BAU). In the DISE schools, 10 teachers reported 
that they had received their bachelor’s degree, four a master’s, and one an associate’s. 
In BAU schools, nine teachers reported a bachelor’s, seven a master’s, one a doctoral 
candidacy, one a law degree, and one did not report a degree. One teacher in each 
condition had a special education certification.

Students
A majority of the 6th- and 7th-grade students spoke Spanish as their first language. 
See Table 1 for additional information, including sample sizes by year of participation. 
We assessed 144 students during the fall and 130 students in the spring of Grant Year 
1; 366 students in the fall and 417 in the spring of Grant Year 2; 324 students in the 

Figure 1. Participant flow diagram.
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fall and 376 in the spring of Grant Year 3; and 95 students in the fall and 107 in the 
spring of Grant Year 4.

Procedures

Recruitment and Randomization
In the spring and summer before each year of the study, the investigators contacted 
districts with concentrations of middle school ELs. We focused our recruitment efforts 
on the West Coast, including Washington, Oregon, California, Arizona, and because 
of their large concentration of ELs, we also contacted Texas school districts. Middle 
schools eligible to participate must have (a) used an English language curriculum other 
than DISE, (b) agreed to use their BAU curriculum or teach DISE daily for two years, 
and (c) had at least 10 EL students in grades 6–7 with limited English oral language 
proficiency. Across the four years of the study, we contacted 115 districts, with 103 
districts either not responding to the initial contact or declining after reviewing the 
materials. We recruited schools in the year before they participated in the project. Ten 
districts agreed to participate, but two left after random assignment, leaving eight. 
Schools most often declined due to participation in other research projects, insufficient 

Table 1. characteristics and measure descriptives for the student sample (n = 746) by condition.
control diSE

total Sample N 412 334
Participation by 

assessment Period
Year 1 fall (t1) N (%) 212 (51%) 185 (55%)
Year 1 Spring (t2) 236 (57%) 223 (67%)
Year 2 fall (t3) 298 (72%) 246 (74%)
Year 2 Spring (t4) 310 (75%) 265 (79%)

female N (%), 121 missing 171 (48%) 131 (48%)
Ethnicity, 132 missing Hispanic N (%) 290 (83%) 221 (84%)

Hispanic White 193 (55%) 127 (48%)
Hispanic aian 67 (19%) 81 (31%)
non-Hispanic White 14 (4%) 19 (7%)
non-Hispanic asian 25 (7%) 7 (3%)

free or reduced-price lunch N (%), 163 missing 327 (99%) 252 (100%)
Special education N (%), 114 missing 9 (2%) 4 (1%)
Grade point average Year 1 M (SD) N 2.9 (0.6) 194 2.8 (0.8) 179

Year 2 2.5 (0.6) 181 2.5 (0.6) 161
days in school M (SD) N Year 1 M (SD) N 150 (35) 152 143 (38) 129

Year 2 160 (22) 186 159 (24) 149
iPt M (SD) N t1M (SD) N 8.6 (8.2) 206 7.3 (6.5) 183

t2 11.5 (10.7) 232 10.8 (7.6) 218
t3 13.6 (13.5) 298 12.2 (8.1) 245
t4 15.6 (12.9) 305 14.9 (9.6) 265

orf WcPM t2M (SD) N 61.1 (32.7) 233 58.1 (27.8) 218
t4 74.6 (33.6) 307 73.1 (28.5) 264

WJ test 1 W Scores t2M (SD) N 429.7 (19.8) 230 429.3 (17.7) 217
t4 437.4 (21.6) 306 436.5 (18.1) 264

WJ test 2 W Scores t2M (SD) N 433.9 (26.8) 231 429.8 (25.6) 218
t4 445.5 (28.7) 306 443.5 (26.5) 265

WJ test 6 W Scores t2M (SD) N 459.9 (22.2) 232 460.7 (19.8) 217
t4 466.3 (22.2) 294 469.2 (18.4) 258

Note. Percentages represent the proportion of the total (row 1); students with missing information not included in 
percentages. Ethnicity reported for only categories with more than 5% of cases in either condition. aian = american 
indian and alaska native. Participating schools were in session for 172 to 177 days. days in school calculated from 
days enrolled minus absences. iPt = idea Proficiency test; orf WcPM = oral reading fluency words correct per minute; 
WJ = Woodcock-Johnson (#1 picture vocabulary, #2 comprehension, # 6 directions.)
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number of ELs, new administrators, and concerns about using a new English oral 
language curriculum. Although all schools had 10 or more ELs when recruited, some 
had fewer in their first year of participation; one school had only five ELs.

Assessor Training
[Trainer masked] trained research assistants to collect student performance data prior 
to each assessment period to ensure consistent, standardized administration of the 
measures. For the initial training, she provided a 4-hour interactive PowerPoint pre-
sentation. For returning assessors, [trainer masked] conducted 1.5- to 2-hour refresher 
trainings. During both initial and refresher trainings, each assessor established reliability 
at or above 80% agreement with the trainer on each test, and newer assessors verified 
their reliability through shadow scoring with experienced assessors on the first day of 
each assessment period.

Classroom observation training. We conducted three observations per year of the ELD 
instruction provided by DISE and BAU teachers. In Grant Year 1, [trainer masked] 
trained three observers to use the observation tool, the Classroom Observations of 
Student–Teacher Interactions (COSTI; Smolkowski & Gunn, 2012). The initial 2-hour 
training introduced the coding system and codebook, with guided practice coding 
videos of ELD instruction. Observers practiced coding individually and as a group 
to compare reliabilities and to adjust decision rules as needed. They then visited a 
local middle school ESL classroom twice to practice coding in a real classroom and 
establish final reliability estimates. See the Measures section for a detailed description 
of the COSTI, the rationale for using it, and the observation timeline.

ELD instruction in study conditions
Teachers delivered classroom instruction primarily in English to all students in the 
classroom. All teachers taught for their entire class period in middle schools, typically 
determined at the district level, balancing instructional time and context across inter-
vention conditions. The length of ELD class periods was the same in both conditions, 
so students received the same opportunity for instruction each day. Teachers taught 
all students in their classrooms according to condition assignment.

DISE training, coaching, and instruction for intervention schools
High-quality professional development is essential to ensure fidelity of implementation 
(Fixsen, Naoom, Blase, Friedman, & Wallace, 2005; [citation masked]) and to guarantee 
that teachers implement curricula well, especially during an efficacy trial (Odom, 2009). 
In Year 1 of their participation, teachers assigned to the DISE condition received two 
days of training from a trainer certified by the National Institute for Direct Instruction. 
The trainer provided the standardized training that teachers receive when they purchase 
DISE. The DISE teachers learned the instructional skills they needed to teach the 
exercises as intended, including presentation techniques (e.g., quick pacing, clear 
demonstrations) and monitoring and correction techniques. In Year 2, the same trainer 
provided an on-site, half-day refresher training for the teachers, observed them teaching 
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DISE, and provided up to four online coaching sessions. The coach observed real-time 
teaching with DISE lessons and then debriefed teachers after class and provided feed-
back. For each online coaching session, the coach provided teachers (and researchers) 
with specific feedback on the presentation of the lessons, which included lesson pacing, 
modeling new skills, correcting student errors, and providing adequate practice and 
feedback for students.

DISE teachers instructed with DISE L1, which targets beginner or early intermediate 
students, and progressed through the lessons as students mastered the content. Students 
learned how to use English morphology, understand and use basic syntax, pronounce 
progressively more difficult English sounds, practice complex sentence patterns verbally, 
and use academic and social vocabulary. All lessons asked students to apply skills in 
conversation.

DISE instruction.  One ELD teacher in each treatment school delivered the DISE 
instruction, which ensured that the intervention condition modeled the actual 
teaching conditions of typical end-users. The developers of DISE intended for 
teachers to teach 90 minutes daily. However, the teachers in this study had only 
45–50 minutes daily to teach their beginners English oral language instead of the 
recommended 90 minutes. At this pace, we expected them to complete one DISE 
lesson every one to two days. The weekly Lesson Progress Chart (LPC, described 
below) gave the DISE coach and researchers ongoing data on whether teachers met 
this goal and barriers teachers faced to providing daily instruction. The number 
of lessons per week ranged from 0.7 to 1.5 in Year 1 of their participation and 
from 0.4 to 2.0 in Year 2. On average, students received about 32 lessons, from 
19 to 50, in Year 1 and about 37 lessons, from 14 to 69, in Year 2. This level of 
instruction was less than half of what we expected, on average, in a 33- to 36-week 
school year. Teachers gave several reasons for not teaching DISE daily, including 
school closure (19%), teacher absences (22%), testing (28%), school events (8%), 
DISE unit tests (4%), and other reasons (19%).

Instruction in BAU classrooms
Across all years of the study, teachers in BAU classrooms reported using the com-
mercially published ELD programs their district had approved for primary English 
language instruction. Teachers taught with Milestones, Language Power, Florida 
Center for Reading Research Student Activities, Keys to Learning, Texas Primary 
Reading Inventory, and ESL Reading Smart. They also used the software programs 
Rosetta Stone, Imagine Learning, and Read 180. We coded the recordings of our 
classroom observations to document the instructional content and activities in 
BAU classrooms to compare with instruction in the DISE classrooms. The Teacher 
Measures section provides details of the observations and audio content codes. 
After BAU schools participated for two years, we offered their teachers the DISE 
curriculum and two days of training. Eight BAU teachers received the training and 
the curriculum.
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Teacher measures

Teacher demographic survey
We collected demographic information for all participating teachers and descriptive 
information on their beginner ELD class during each year of their participation. 
Demographic questions included education, years of teaching middle school, and years 
teaching English Learners. ELD class information included curriculum or approach 
used to teach English oral language, time spent daily on instruction, and use of 
instructional assistants.

DISE lesson progress chart
We documented the dosage and pacing of DISE instruction with a weekly Lesson 
Progress Chart (LPC) that asked teachers to report the lesson number and the DISE 
activities they completed each day. Teachers also reported the days and reasons why 
they did not teach DISE. A summary of their responses is provided in the Implementation 
of Instruction Section.

Fidelity of DISE implementation
In addition to the DISE LPCs, which tracked the pacing of instruction, we documented 
fidelity of implementation by comparing the audio recordings of instruction to the 
lessons as written in the Presentation Books (scripted DISE curriculum). We coded 
each exercise for (a) how well the teacher completed each step of the sequence and 
(b) adherence to the lesson scripts as written. Overall, teachers followed the lessons 
and script with fidelity. For more than 90% of the exercises observed, teachers covered 
all or most of the steps (no more than two skipped or reordered prompts per exercise) 
and the script (no more than five skipped or reordered words). The DISE coach also 
provided reports of the specific feedback provided to teachers.

BAU teacher survey
We documented the ELD instruction in the BAU classrooms with a quarterly survey 
that asked teachers to report the ELD curricula they used, their instructional focus, 
and other considerations that affected instruction (e.g., substitute, testing).

Classroom observations of student–teacher interactions (COSTI).  In the fall, winter, 
and spring of each Grant Year, we documented the rates of specific student–teacher 
interactions during DISE and BAU instruction. We used the COSTI ([citation masked]; 
Smolkowski & Gunn, 2012) because it documents the following aspects of classroom 
instruction not captured by other observation instruments: rates of (a) teacher 
demonstrations, (b) student independent practice, (c) student errors, and (d) corrective 
feedback from the teacher. Research and theory suggest that the interactions play a 
pivotal role in how well students learn and remember basic skills. Observers coded 
each time that one of the four interactions occurred during 30 minutes of instruction. 
We recorded audio for subsequent content coding.

Two observers coded instruction for about 20% of observations to establish reli-
ability and maintain reliability at 80% or above. Observers demonstrated a very high 
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level of interrater reliability; intraclass correlations (ICCs) ranged from .93 to .99. 
The stability of observed codes over time was lower, with ICCs from .43 to .80. 
ICCs for stability document the extent to which teachers’ rates of instruction prac-
tices remain the same over time and are analogous to test-retest correlations. ICCs 
of 0.21–0.40 describe fair reliability, 0.41–0.60 moderate, and 0.61–0.80 substantial 
(Donner & Eliasziw, 1987); alternatively, with three observations, an ICC of .40 
implies reliability of .67 for an aggregate mean, and an ICC of .50 implies reliability 
of .75 (Shoukri, Asyali, & Donner, 2004). Consistent with our hypothetical model, 
we focused on demonstration and independent practice rates, which produced sta-
bility ICCs of .57 and .80.

Observers conducted the COSTI observations in person during Grant Year 1. In 
Grant Year 2, we assessed the feasibility and accuracy of remote observations via video 
conferencing systems with two teachers in the intervention condition and two in the 
BAU condition. We compared in-person coding to coding online and averaged 80% 
agreement or above for teacher demonstration and independent practice. We conducted 
remote observation in the spring Grant Year 2 in all project classrooms. We conducted 
two of the three annual classroom observations in person in subsequent grant years, 
on average, and one remotely. The video conferencing platforms enabled accurate 
COSTI coding and also provided audio recordings for later coding.

Audio content coding of classroom observations
Whereas the COSTI observations document rates of student-teacher interactions, 
the COSTI was not designed to describe instructional content (focus) and instruc-
tional activities. For that reason, we also coded the audio recordings of the obser-
vations to describe the aspects of DISE and BAU English language instruction not 
captured with the COSTI. We chose the content codes by reviewing the teaching 
objectives for district-adopted English Learner language curricula and developed a 
set of codes that described the instructional content and the instructional format 
(i.e., of typical middle-school English language instruction). For each audio-recorded 
lesson, we coded 30 one-minute segments of the lesson for the following content 
areas and activities: (a) phonology; (b) morphology; (c) grammar; (d) syntax; (e) 
vocabulary; (f ) school learning content and abstract concepts; (g) text reading; (h) 
other low-frequency content, such as discussions, literary forms, or reading aloud; 
(i) general directions and transitions; (j) teacher-directed activities; (k) peer to peer 
activities without teacher facilitation; (l) teacher-directed conversation; (m) inde-
pendent seatwork; (n) teacher-directed writing; (o) teacher or student talk in 
Spanish; and (p) computer or audio assisted instruction. For most codes, however, 
we found insufficient variability for analysis. In addition, several were included to 
capture time in class but were deemed unrelated to DISE instruction (e.g., seatwork, 
writing, computer instruction). We examined only vocabulary, syntax, and 
teacher-directed activity. Coders demonstrated a very high level of interrater reli-
ability; ICCs ranged from .88 to .92. The stability of observed codes over time was 
lower, with ICCs of .15, .58, and .56 for vocabulary, syntax, and teacher-directed 
activity, respectively. Table A1 in the appendix reports the codes by condition with 
frequencies higher than 2%.
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Student measures

Considering school district concerns for testing time, we opted to focus on the fol-
lowing battery of measures. We selected the IDEA Proficiency Test (IPT) as our primary 
measure of oral English language. We also administered three Woodcock-Johnson (WJ) 
language measures and the Dynamic Indicators of Basic Early Literacy Skills (DIBELS 
6th ed.) measure of oral reading fluency (ORF) as experimental measures of distal 
outcomes. We did not expect changes in ORF, for example, but included it to assess 
the potential for student oral language skills to transfer to reading skills. The WJ 
language measures are more proximal to DISE instruction, as they measure English 
language, but assess concepts and skills that beginning-level students would not likely 
master within a year or two. Therefore, we focused our investigation on the IPT and 
considered the WJ and ORF as exploratory measures because they assess skills likely 
beyond the level of DISE instruction provided to students in this project.

English oral language proficiency
We established students’ baseline English oral language proficiency using the IPT 
assessment suite (Ballard & Tighe, 2010a). We administered the IPT II English Oral 
Language Test at the beginning and end of the school year. The IPT II English Oral 
Language Test is an individually administered assessment that takes approximately 
5 min for students with lower English language proficiency and 40 min for students 
with intermediate to early advanced English proficiency levels to complete (Ballard & 
Tighe, 2010a). IPT II English Oral Language has two alternate forms; we used one in 
the fall and one in the spring (Ballard & Tighe, 2010b; 2010c). According to the 
publisher, the internal consistency reliability of both forms of IPT II Oral English, E 
and F, is .90 (Ballard & Tighe, 2010a). The test–retest reliability was .95 (Ballard & 
Tighe, 2010a). Because the IPT was our primary outcome measure, we collected detailed 
reliability data on 161 occasions. One assessor administered the IPT to a student and 
the other assessor shadow-scored to measure reliability. We estimated ICCs greater 
than .99 for items correct and .95 for items incorrect, which suggests “almost perfect” 
(Donner & Eliasziw, 1987, p. 443) interrater reliability.

We also administered the Woodcock-Johnson IV Tests of Oral Language (WJ IV; 
Schrank, Mather, & McGrew, 2014), a well-established, reliable, and valid measure of 
oral language. The Oral Language cluster measures expressive and receptive language, 
vocabulary, listening comprehension, linguistic competency, reasoning, and memory. 
We used the picture vocabulary, oral comprehension, and understanding directions 
subtests as a distal measure of student growth in vocabulary and listening compre-
hension for this study.

English oral reading fluency
Oral reading fluency (ORF) is a valid, reliable indicator of overall reading competence 
(Fuchs, Fuchs, Hosp, & Jenkins, 2001; Slocum, Street, & Gilberts, 1995; Stanovich, 
2000). We assessed students’ ORF rate at spring data collection with one 6th grade 
passage (DIBELS 6th ed.; Good & Kaminski, 2002). We calculated the number of words 
correctly read in 1 min. DIBELS ORF has been shown to predict later reading 
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proficiency (e.g., Baker et  al., 2008; Good & Kaminski, 2002). [Citation masked] (2016) 
and Cummings, Smolkowski, and Baker (2021) demonstrated the accuracy of DIBELS 
6th edition ORF when predicting comprehensive reading tests.

District measures
We also collected student data from districts, including grades, attendance, special 
education status, and free or reduced-price lunch rates (details included in the appendix).

Statistical analysis

To test for condition differences, we compared DISE and BAU schools within multilevel 
models that assessed net gains across the first school year or growth across two school 
years (Fitzmaurice, Laird, & Ware, 2004; Murray, 1998). The analyses of gains and 
growth avoid assumptions required by approaches such as ANCOVA, which may be 
untenable (Allison, 1990; Willett, 1988). Gains and growth models incorporate baseline 
information into the intercept (Fitzmaurice et  al., 2004; Murray, 1998; Zvoch & Stevens, 
2006). Growth models do not require fixed spacing of assessments and allow piecewise 
growth (i.e., splines; Fitzmaurice et  al., 2004) and flexible specification of the covari-
ance among repeated assessments (e.g., autocorrelation; Wallace & Green, 2002). Growth 
models also accommodate students missing a subset of assessments, “a major advantage” 
(Hox, 2010, p. 80) because it reduces bias due to missingness.

Efficacy across the first year
The IPT represented the primary outcome and the only measure collected at all four 
time points. The model to test the efficacy of DISE during the first year included 
fixed effects for Time, Condition, and the Time × Condition interaction, which tests 
net gains over the first year (from T1 to T2; Murray, 1998). We coded Condition 1 
for DISE schools and 0 for control schools; Time was coded 0 at T1 and 1 at T2. With 
this coding, the Time × Condition effect estimates the difference in gains between the 
two intervention conditions. The models nest the student parameters within schools 
to account for clustering effects (Murray, 1998).

Efficacy across two years
Growth models for two years are more complicated than those for one year. P values 
summarize the probability of a test parameter correctly only if the model assumptions 
are correct (Greenland et  al., 2016). With fall and spring assessments across two years, 
linear growth is unlikely to model the underlying data correctly. We therefore tested 
condition differences in growth across two years (T1 to T4) with an approach described 
in Low, Smolkowski, Cook, and Desfosses (2019). We defined models that varied in 
their fixed effects and within-student covariance structures, including linear growth. 
For example, one model tested within-school-year growth that allowed for improvement 
only during the school year but not during the summer. We then fit the data to each 
model and selected the best fitting model before interpreting intervention effects.
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We described the model-selection approach in more detail within the appendix. 
The best-fitting model assumed linear growth for students in the BAU condition but 
within-school-year growth for students in the DISE condition. This model allowed 
students in DISE schools to differ from students in BAU schools during the school 
year, between T1 and T2 and between T3 and T4, but assumed equivalent gains during 
summer. After selecting the best-fitting model, we then inspected and interpreted 
condition effects.

Moderation
DISE targeted students with very limited English. We expected that initial language 
skills would moderate condition differences. Specifically, we did not expect students 
who began the study with intermediate or higher English language skills to benefit 
from the beginner-level DISE L1 instruction geared toward beginner students. To test 
pretest IPT scores as a moderator, we added baseline IPT and its interaction with the 
Time and Time × Condition terms in the first-year model and the selected growth 
model for two-year outcomes.

Exploratory analyses
We explored differences between conditions on four additional measures: ORF and, 
from the WJ Oral Language Cluster, picture vocabulary, oral comprehension, and 
understanding directions. Because these measures were collected at T2 and T4 only, 
we could not analyze gains or growth, so we analyzed these data with a mixed-model 
ANCOVA using baseline IPT scores as a covariate. We explored moderation in the 
ANCOVA model by adding a pretest IPT × Condition term.

Model estimation and missing data
We fit the statistical models to our data using SAS PROC MIXED version 14.2 (SAS 
Institute, 2017) with full-information maximum likelihood estimation (FIML). For 
exploratory measures, we fit ANCOVA models with multiply imputed data. Consistent 
with the design and intent of the study, we conducted a cluster-focused, intent-to-treat 
analysis (Vuchinich, Flay, Aber, & Bickman, 2012) in which the primary analysis 
incorporated all available data. This approach includes late entrants (joiners) to increase 
generalizability and reduce the potential for bias (Brown et  al., 2008; Vuchinich 
et  al., 2012).

The gains and growth models that tested condition differences with the IPT included 
all cases with data at any time point (Allison, 2012; Graham, 2009) and relied on 
FIML estimation. The ANCOVA models that tested exploratory variables relied on 
multiple imputation using Markov chain Monte Carlo methods and the 
expectation-maximization algorithm with 100 imputations (Graham, Olchowski, & 
Gilreath, 2007) in SAS PROC MI. ANCOVA models are not suitable for FIML esti-
mation because analysis software deletes all cases with missing covariates. Multiple 
imputation included all variables used in the analyses and student attendance, enroll-
ment, and grade point average from both school years. The approach did not include 
an intervention condition indicator in the model or impute separately by condition. 
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Although WWC (2020) recommended accounting for intervention condition, it may 
spuriously inflate condition differences (Smolkowski, Danaher, Seeley, Kosty, & Severson, 
2010). We employed Graham’s (2012) hybrid dummy-code strategy to account for 
clustering, with fixed effects for each school (except one) in 25 of the 100 imputations. 
The remaining 75 imputed data sets did not include the dummy codes.

We conducted multiple sensitivity analyses for our missing data approach. The first 
varied the variables included during the imputation process. The second sensitivity 
analysis varied the proportion of imputations that accounted for clustering (10% to 
50%). We also analyzed complete cases, which entails the listwise deletion of all stu-
dents without complete data. Although the WWC (2020) recommends complete-case 
analysis, the approach is more, not less, likely to introduce bias. A complete case 
analysis can produce biased estimates with a large proportion of missing cases, as in 
the present sample, and fails to use all available information (Allison, 2009; Graham, 
2009). None of the sensitivity analyses changed the interpretation of the results. We 
describe our missing-data approach further in the appendix.

Reporting
In response to the recommendations of the American Statistical Association (Wasserstein, 
Schirm, & Lazar, 2019; Wasserstein & Lazar, 2016), we abstained from using hard 
cutoffs and claims of “statistical significance” when p < .05 or for other metrics (e.g., 
effect sizes). We reported p values, Benjamini-Hochberg adjusted p values (pBH), and 
Hedges’s g values along with their 95% confidence intervals (CI) to describe the results 
(for dichotomous variables, we calculated Cox’s d instead of Hedges’s g). To supplement 
these standard statistics, we estimated model probabilities to characterize the strength 
of evidence for the alternative hypothesis over the null hypothesis. P values have a 
cumbersome definition as a measure of incompatibility between the observed data and 
all statistical model assumptions, including the null hypothesis, H0 (Wasserstein & 
Lazar, 2016). They inform on neither which assumptions are incorrect nor the impor-
tance of the association (Greenland et  al., 2016). The model probability, w, describes 
the strength of evidence for the hypothesis of an intervention effect (Burnham, 
Anderson, & Huyvaert, 2011). We defined a model for each of two hypotheses, the 
hypothesis of an intervention effect (HA) and the hypothesis of no intervention effect 
(H0), and reported the model probability for the model with the condition effect (HA). 
With only two models, the model probability for H0 (no condition effect) is 1 – w. 
For example, if w = .75, it suggests the probability of HA is .75 while the probability 
of H0 is .25. Equivalently, the model for HA is only three times as likely as the model 
for H0. We do not use a particular probability level as a cutoff for “significant” but 
interpret them as a continuous indicator of evidence for intervention effects.

Results

Descriptive results and baseline equivalence

We report demographic characteristics in Table 1. Students in the DISE and BAU 
conditions did not meaningfully differ in proportions of female students (Cox’s d = 0.01) 
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or the proportion of Hispanic students (d = 0.04). We found larger differences between 
conditions for the proportion of students who were Hispanic White (d = 0.17) and 
Hispanic American Indian Alaska Native (d = 0.38) but did not examine other racial 
or ethnic categories due to small samples, less than 5% in one or both conditions. 
The proportion of students in special education also differed by condition (d = 0.32). 
Cox’s d is very sensitive, however, to differences between groups low base rates (< .10 
or > .90). The 0.32 standard deviation difference for special education status represents 
nine students in the BAU condition and four in the DISE condition, numbers too 
small to affect results meaningfully. Because 100% of students in the DISE condition 
qualified for free or reduced-price lunch, we could not calculate d.

Table 1 also provides descriptive statistics for the IPT and our four experimental 
outcomes for all assessment times. Students in BAU schools scored more highly on 
the IPT than students in DISE schools at pretest, Hedges’s g = 0.17. Notably, the sample 
included students who scored higher than expected on the IPT. This study, and DISE 
L1, targets beginner to early intermediate students likely labeled Level A or B on the 
IPT. These levels represent students below the 20th normative percentile with IPT 
scores of 14 or below. In our sample, 25% of the students scored 12 or above in the 
fall of Year 1 or 18 or above in the fall of Year 2. At least one student scored at the 
69th percentile, 43, in the fall of Year 1 and at the 96th percentile, 76, in the fall of 
Year 2. Although we hypothesized that baseline IPT might moderate condition effects, 
the higher-than-expected scores punctuated the underlying research question.

Efficacy across the first year

We tested the efficacy of DISE from the fall to spring in each school’s first year of 
implementation. The analysis of DISE impact began with an examination of attrition 
and joiners. We then tested for condition differences.

Attrition and joiners
The analysis of joiners and attrition included inspection of the proportion of students 
missing in the first year at baseline or the Year 1 posttest (T2). We also tested for 
differential effects of joiners or attrition with a mixed-model analysis of variance. 
Specifically, we regressed T2 or T1 IPT scores on (a) study condition, (b) missingness 
status, and (c) the interaction between the two (Graham & Donaldson, 1993). We 
summarize the results next and provide additional detail in the appendix.

Joiners (late entrants) represented approximately 24% of the Year 1 sample, which 
differed between conditions by less than 3%. The multilevel test of differential effects 
indicated that joiner effects were unlikely (IPT interaction = −0.53, 95% CI [−4.31, 
3.26], t27 = −0.29, p = .7769, w = .27). Here, w represents the probability of the 
hypothesis that includes the missing-by-condition interaction compared to a hypothesis 
without the interaction, which suggests that the hypothesis of differential effects due 
to late entrants was unlikely. At T2, the IPT difference between conditions for students 
without pretest data, g = −0.17, was larger than for students with baseline data, g = −0.03. 
Attrition at T2 represented 12% of students present at T1, with a net difference between 
conditions of 4%. The test of differential effects of attrition by condition was equivocal 
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(IPT interaction = 3.58 [−1.01, 8.17], t27 = 1.60, p = .1214, w = .56). Baseline IPT 
differences between conditions were g = −0.65 for students missing T2 data and g = −0.11 
for students with data at T2.

Given that relatively few students were missing data, interpretation of effect sizes 
for that sample requires caution. They are likely less stable than estimates from the 
larger group of students with data. The effect sizes were also larger for students missing 
data, at either time point, than those with complete data, suggesting that, to some 
extent, joiners replaced similar dropouts with respect to IPT scores. Full-information 
maximum likelihood with all available data and multiple imputation, used for analyses 
discussed below, help minimize the potential for bias, likely more so than complete 
case analyses (Allison, 2009; Schafer & Graham, 2002).

Main effects
We anticipated DISE would lead to improved IPT scores for students in the interven-
tion condition, but the Time × Condition model did not support that hypothesis: IPT 
difference = 0.51, 95% CI [−1.13, 2.16], g = 0.05 [−0.12, 0.23], t27 = 0.64, p = .5282, 
w = .30 (see Table 2). The model probability suggests that the data best fit the model 
without condition differences.

We conducted a complete case analysis to test the sensitivity of the results to miss-
ingness assumptions. These analyses confirmed the results that relied on all available 
data: IPT difference = 0.52 [-0.92, 1.97], g = 0.06 [−0.10, 0.21], p = .4625, w = .32 (see 
Table A2 in the appendix for all full model results). We again advise caution when 
interpreting results from a complete case analysis (Allison, 2009; Graham, 2009). In 
the present case, the standard errors and confidence intervals from the complete case 
analysis are smaller, suggesting that the analysis with only those students who con-
tributed data at both time points may have underestimated the variability in IPT scores 
when compared to the full sample.

We explored condition differences on four additional measures with mixed-model 
ANCOVAs: ORF, picture vocabulary (WJ Test 1), oral comprehension (WJ Test 2), 
and understanding directions (WJ Test 6). None of the exploratory measures demon-
strated meaningful differences between conditions (Table 3; see the appendix for 
additional details).

Moderation
We anticipated that students who began the year with higher performance on the IPT 
would not benefit as much from DISE as students who began the year with lower 
levels of English language proficiency. We therefore tested for differential response on 
the IPT at T2 to DISE (moderation) based on baseline IPT scores. Students scored 
similarly across conditions on the IPT at baseline (see Table 1) and most notably at 
the extremes, where analyses become sensitive to outliers. For example, about 5% of 
students in DISE schools and 6% in control schools scored a zero on the IPT. Across 
conditions, about 90% of students scored between 1 and 19. The 95th percentile and 
maximum values were 18 and 41 in DISE schools and 20 and 43 in comparison 
schools. Hence, the distribution of baseline scores or extreme outliers did not likely 
unduly influence the moderation tests.



JOuRnAL Of EDuCATiOn fOR STuDEnTS PLACED AT RiSK (JESPAR) 19

The model produced a moderation effect of −0.27 [−0.43, −0.12], t27= −3.58, p = 
.0013, w = .99. The model probability, w, compared the models with and without the 
moderation effect and supported moderation. The model results, displayed in Figure 
2 (top), show that for students with an IPT score below 5.5, those in DISE schools 
scored higher on the IPT at T2 than those in BAU schools. This suggests an inter-
vention effect for the lower-scoring half of the students. Baseline IPT scores did not 
produce a differential response to DISE for exploratory measures.

Efficacy across two years

Students potentially received DISE for two years. We tested for differences between 
conditions at T4, the end of Year 2, although the two-year sample included considerably 
more students missing baseline and T4 scores. We first report the results of an analysis 
of joiners and attrition and then the results of the comparison between intervention 
conditions.

Attrition and joiners
The analysis of attrition and joiners proceeded as for Year 1 but considered joiners 
by T4 and attrition for those students present at T1 but not at T4. Among joiners by 
T4 data, 53% did not have pretest data, but the rates were similar across conditions 
(5% difference). The test for the condition-by-missingness interaction suggests that a 

Table 2. impact of diSE on iPt from a time × condition models for year 1, from t1 to t2, and for 
growth across year 1 and year 2, from t1 to t4, with all available data.
Statistic or parameter estimate iPt Gains from t1 to t2 iPt Growth from t1 to t4

Model probabilities .31 .86
fixed effects intercept 8.56 (1.45) 7.85 (1.34)

time 4.58 (0.56) 3.08 (0.33)
condition −1.70 (2.09) −1.64 (1.93)
time × condition 0.51 (0.80) 1.27 (0.52)

Variances School-level intercept 25.43 (8.89) 23.58 (7.58)
School-level Gains .92 (0.68) 1.91 (0.72)
Student-level intercept 43.84 (3.58)
residual 14.30 (1.15)
t1 88.71 (5.24)
t2 87.09 (5.12)
t3 72.69 (4.60)
t4 43.00 (2.90)

Hedges’s g† time × condition 0.05 [-0.12, 0.23] 0.14 [0.02, 0.25]
P value time × condition .5282 .0222
degrees of freedom 27 27

Note. Model estimates relied on all available data. cells with parameter estimates contain the estimate and, in paren-
theses, standard error. time coded 0 at baseline, 1 at t2, 2 at t2, and 3 at t4. condition coded 1 for schools that 
taught diSE and 0 for control schools. for the iPt gains model from t1 to t2, the student-level intercept can also be 
interpreted as the covariance between t1 and t2, and the residual can also be interpreted the variance of the gains 
(see Murray, 1998). in the iPt growth model from t1 to t4, the time × condition term assumed no growth for the 
diSE condition during the summer, between t2 and t3, over and above normative growth estimated by time for the 
control sample; time × condition was coded from t1 to t4 as 0, 1, 1, 2. the growth model included independent 
variance estimates for each time point, as well as covariances between assessments (not shown). although the data 
fit the unstructured model best, when compared to a compound symmetric or autoregressive variances, the fixed 
effect for time × condition differed only slightly between models.

† Hedges’s g for iPt Growth from t1 to t4 represents the average per-year effect of diSE (g = .28 for two years).
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Figure 2. differential effects of diSE on English language skill (t2 iPt) over first school year (top) 
and two years (bottom) based on baseline English language skill (t1 iPt).
Note. the vertical axis represents the difference between conditions; zero represents no difference. 
the horizontal axis represents the range of baseline scores and was truncated at 22. the heavy 
decreasing line represents the estimated mean difference between conditions at each baseline value. 
the two thinner, outer lines depicts the 95% confidence intervals (cis) around the mean difference. 
the vertical lines indicate sample percentiles: the heavy, longer line is the median; the thin, longer 
lines depict the 25th and 75th percentiles; and the short lines show the 5th and 95th percentiles. 
the 5th percentile falls at zero on both graphs (not shown) and the median falls at 5.0. in the first 
year (top graph), the cis exclude zero for baseline iPt scores below 5.5 (52% of the sample). across 
two years (bottom graph), the cis exclude zero for baseline iPt scores below 12.7 (77% of the 
sample).
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differential joiner effects were unlikely (IPT interaction = 0.85, 95% CI [−2.44, 4.14], 
t27 = 0.53, p = .6016, w = .29). At T4, students without baseline data differed between 
conditions, g = −0.15, more than students with baseline data, g = −0.02, both favoring 
the BAU condition. In the attrition analysis, we found that 31% of students with data 
at T1 did not have data at T4, and the rate differed by 5% between conditions. An 
analysis of differential attrition effects suggested that a condition-by-missingness inter-
action was unlikely (IPT interaction = −0.07 [−3.32, 3.19], t27 = −0.04, p = .9660, w = 
.26). The differences between conditions were slightly smaller for students missing T4 
data, g = −0.12, than for g = −0.19 for students with data at T4. In terms of their dif-
ferences between conditions, students missing at baseline and T4 largely replaced each 
other, g = −0.12 and −0.15, respectively. See the appendix for additional details.

Main effects
For tests of efficacy on the IPT across two years, we fit a growth model that assumed 
linear growth for students in BAU schools but a difference in growth between condi-
tions only during the school years, from T1 to T2 and from T3 to T4. The model 
anticipated that students in both conditions improved their English language at the 
same rate during the summer. The results suggested a small probability that students 
in DISE schools made the same progress as those in BAU schools across two years: 
IPT difference = 1.27 [0.20, 2.34], g = 0.14 [0.05, 0.25], t27 = 2.43, p = .0222, w = .86. 
Compared to the model representing the null hypothesis, H0, the model that included 
differences between conditions during the summer, HA, has a probability of .86. Table 
2 presents the model estimates for differences in IPT growth over two years. Importantly, 
the IPT difference in growth, 1.27, and the effect size, g = 0.14, represent the impact 
of DISE on language each year. Students who participated in both years should expect 
a quarter-standard-deviation improvement in English language skills (g = 0.28).

With considerable missing data, we conducted a complete case analysis to test the 
sensitivity of the results to missingness assumptions, which confirmed the results with 
all available data: IPT difference = 1.67 [0.64, 2.71], g = 0.19 [0.07, 0.30], t27 = 3.31,  
p = .0027, w = .98. The effect size represents the impact for one year, so the effect 
size for students who participated in both years would be 0.38 (see Table A2 in the 
appendix). The effect size from the complete case analysis exceeds that from the 
analysis of all available data. For students who remained in participating schools for 
both years and provided data at all assessments, DISE may have provided greater 
benefit. The larger effect size may also have resulted from reduced sample variability 
among students with complete data. For these and other reasons (Allison, 2009; Graham, 
2009), we interpret the results from the analysis with all available data.

As with tests of intervention effects across only Year 1, we found no evidence that 
DISE improved students’ ORF, picture vocabulary (WJ Test 1), oral comprehension 
(WJ Test 2), or understanding directions (WJ Test 6). See Table 3 for model results.

Moderation
We tested for differential response to DISE over time based on students’ baseline IPT 
scores, which were distributed similarly across conditions. The model produced a 
moderation effect of −0.09 [−0.19, 0.02], t27 = −1.63, p = .1146, w = .54. The model 
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probability, w, which compared the models with and without the moderation effect, 
and the p-value offered minimal support for moderation. Because pretest moderated 
the effects of DISE during the first year, however, we depicted the effect for two years 
in Figure 2 (bottom). The figure shows that for 77% of the student sample, those with 
initial IPT scores below 12.7, the DISE condition generated higher IPT scores per year 
than those in the BAU condition.

DISE instruction and IPT gains

To examine further whether DISE instruction was associated with improved language 
outcomes, we explored correlations between IPT gains and measures of DISE instruc-
tion. We estimated standardized regression weights, denoted r, from multilevel models 
that nested students within schools that taught DISE. We estimated associations for 
the number of lessons completed per week by DISE teachers and the observed rate 
of teacher demonstrations, rate of independent practice opportunities, and the pro-
portion of time spent on vocabulary. We chose these measures because they were 
unique to the DISE curriculum and had sufficient variability and reliability. For two-year 
gains on the IPT, we averaged the predictors across both school years. Given the 
efficacy tests suggested moderation by baseline IPT, we examined correlations for all 
intervention students and then separately for those who began at IPT Level A.

We found modest correlations between IPT gains and most predictors. The pro-
portion of time spent on vocabulary predicted IPT gains for both samples and across 
one and two years (r = .24 to .36). For students who began the study with limited 
language skills, the rate of teacher demonstrations correlated with gains across the 
first school year (r = .22). The number of lessons per week predicted IPT gains across 
two years, T1 to T4 (r = .25 to .28). We presented all correlations in the supplemental 
appendix, Table A3.

Discussion

The primary aim of this study was to compare instruction with DISE to the ELD 
instruction typically provided in 6th- and 7th-grade classrooms on the development of 
students’ English oral language skills at the end of one and two years of instruction. 
We explored differences in distal language and reading outcomes, and differential 
response to DISE by initial skill on English oral language skills. We also assessed the 
association between student language performance and number of DISE lessons taught 
per week, rates of teacher demonstrations, independent practice opportunities, and the 
proportion of time spent teaching vocabulary. We summarize these results, present 
implications, describe study limitations, and conclude with the significance and gen-
eralizability of the results in light of these factors.

Results summary

We hypothesized that DISE would more effectively develop beginning English oral lan-
guage skills compared to typical ELD instruction. DISE provides specific instructional 
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guidelines for teachers, controlled introduction of English language skills, cumulative 
review, and mastery-based approach, characteristics often absent from standard ELD 
approaches. We examined the IPT as the primary measure and explored three generalized 
language measures from the WJ Oral Language Cluster and ORF as distal measures. 
Overall, the analyses suggest that differences between intervention conditions on English 
oral language favored the DISE condition across two years. In this study, schools that 
participated in both years exhibited a quarter-standard-deviation improvement in English 
language skills among their students (g = 0.28). This effect size is a small but meaningful 
difference, given the importance of teaching middle school newcomers English as quickly 
as possible to access the language used in content area instruction.

As described earlier, we analyzed schools for two years with the students enrolled 
in those classrooms. Students may have enrolled in the ELD class for both years but 
possibly in only the first or the second year. The two-year analysis included all of 
those students, which is important for assessing schools’ efforts to improve ELD 
instruction. Two studies of normative effect sizes can also help contextualize the effects 
for DISE. Hill, Bloom, Black, and Lipsey (2008) reported average effect sizes of 0.24 
for reading tests and 0.07 for mathematics across a full year of middle school. 
Scammacca, Roberts, Vaughn, and Stuebing (2015) more recently found that effect 
sizes typically ranged from .18 to .30 for middle school students receiving reading 
interventions. Hence, our gain of 0.28 standard deviations falls in the range of out-
comes considered effective.

The analysis of differential response to instruction based on initial English language 
skills demonstrated that not all students benefited from DISE. Students who scored in 
the intermediate and advanced language proficiency range did not benefit from DISE 
L1 instruction, as we expected, because DISE L1 targets beginner proficiency levels. 
Students who began with lower English language proficiency benefited the most from 
DISE L1 instruction over one and two years, as shown in Figure 2. DISE L1, therefore, 
appeared to benefit most the population of students for whom the instruction specif-
ically targeted.

Among DISE classrooms, we anticipated that the number of DISE lessons completed 
per week, the rate of teacher demonstrations, the rate of independent practice oppor-
tunities, and the proportion of time spent on vocabulary would predict student out-
comes on the IPT. We found limited correlations between these predictors and IPT 
gains. We also found modest but positive correlations with the proportion of time 
spent teaching vocabulary and the rate of teacher demonstrations for students who 
began with limited language skills with student IPT gains. These predictors represent 
only limited features of intervention intensity (Warren, Fey, & Yoder, 2007) and con-
tent, and correlations cannot establish cause or the direction of a relationship. 
Nonetheless, they are consistent with the conclusion that the differences between 
intervention conditions were associated with DISE instruction.

Study implications

Our hypotheses received modest but encouraging support. DISE instruction had its 
most significant impact on students who initially demonstrated beginner levels of 
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English fluency, as suggested by the moderation effects (Figure 2). In contrast, students 
with higher levels of English skills benefited less, if at all. We found this unsurprising 
given the high fall scores by some students. The DISE instruction evaluated in this 
study targeted students with beginner to early intermediate level of English skills, yet 
some classrooms included students with much higher English oral language skills than 
anticipated. Roughly a quarter of the sample scored higher than the expected range 
for beginner to early intermediate oral language, and some scored above the 50th 
normative percentile. Anecdotally, we learned that some high-scoring students had 
received one or more years of English instruction in their home country before arriving 
in the United States. For students with intermediate to advanced English language 
skills, placement at a higher lesson in DISE Level 1 or Level 2 may have been more 
appropriate. Districts and schools could not change their placement procedures to 
ensure ELD classes contained only beginners or early intermediate students. Existing 
student placement structures dictated that the intermediate to advanced students 
enrolled in the same classes as the beginners and early intermediate students.

It is important to recognize that investigations of curricula entail the delivery of 
instruction as well as the specific classroom and school context, which includes the 
teacher as the agent of delivery, the students as recipients of the instruction delivered 
by their teacher, and all student interactions during the school year (Raths, 1967). The 
comparisons between conditions in this cluster-randomized trial necessarily encompass 
the teachers and students with all their skills and histories. Randomization at the 
school level aims to balance all factors unrelated to the intervention across conditions; 
differences between conditions capture all systematically varied features. Systematic 
differences may have included the DISE curriculum, the training and coaching teachers 
received, differences in instructional delivery, and changes in the students’ interactions 
that resulted from the curriculum and teacher behavior. The differences between con-
ditions, then, are associated with these school and classroom contexts. Interpreting 
these aggregate results at the individual level is called the ecological fallacy (Hox, 2010). 
It is important to remember that inferences apply to classrooms of students as a whole 
and not necessarily to individual students.

In this study, intervention teachers experienced several constraints on their teaching 
time that reduced the number of DISE lessons they could teach and the amount of 
instructional time they could devote to English oral language development. Teachers 
had 45-55 minutes daily to teach their EL students English oral language instead of 
the 90 minutes the DISE developers recommended. Based on coaching reports, COSTI 
observations, and our comparison of the COSTI audio recordings to the lessons as 
written in the DISE presentation books, teachers taught the program with a high level 
of fidelity when they were able to teach. However, they were rarely able to teach 5 days 
a week, even for 45-55 minutes. The limits on time represented an ongoing implemen-
tation challenge throughout the study that restricted students’ exposure to DISE and 
to their opportunities to learn English. Although we expected teachers to complete 
2.5 lessons per week, on average, or about 80 lessons during the school year, no 
teachers reached this goal in either year. The average student received less than half: 
32 in Year 1 and 37 in Year 2. Nonetheless, the number of lessons taught per week 
and the time spent teaching vocabulary predicted IPT gains across two years of 
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instruction, and students appeared to benefit more from two years of instruction than 
one. These results suggest that an increased duration of instruction may benefit 
students.

Limitations

The assessment battery focused on the IPT as the proximal measure and the Woodcock 
and ORF as more distal measures of English language development. Future research 
with similar samples would benefit from using more proximal assessments to the 
intervention content. Not to be confused with instructional fidelity, implementation 
dosage, such as teaching time and lesson coverage, was an ongoing consideration. 
Given substantial research support on the effectiveness of Direct Instruction (DI) 
programs such as DISE (e.g., Stockard et  al., 2018), students’ growth in English oral 
language in this study was less than expected. The limited effects were likely due, in 
part, to insufficient instructional time and competing demands on teachers’ time.

Heterogeneous grouping of students in DISE classrooms also affected implementation. 
Schools grouped all students considered, loosely, beginners or newcomers, which mixed 
students with no English skills and those who demonstrated intermediate and more 
advanced English skills. Developers designed DISE to teach ELs with similar English 
skills, but homogeneous grouping for most schools may be neither feasible nor prac-
tical. Most schools had one ELD period per day. Teachers presented DISE lessons to 
their whole class, with a range of English oral language performance levels, thereby 
limiting their ability to tailor instruction to the needs of individual students. Teachers 
gave the DISE L1 placement test to determine the level of instruction that addressed 
the instructional needs of most of their students. The placement test asked students 
to follow basic directions first, such as “stand up” and “touch your head,” and pro-
gressively presented more challenging language prompts. Teachers discontinued testing 
when students missed five consecutive items, and the total number correct was used 
to determine placement (i.e., the initial lesson) in the program. The coach trained 
teachers to monitor their students’ understanding and provide more practice and 
support for struggling students. However, heterogeneous grouping of students may 
have slowed down language learning for some students whose skills were higher or 
lower than the majority of the students in the class. Other strategies, such as small 
group instruction with paraprofessionals, may allow for additional differentiation.

Conclusion

In order to promote the overarching goal of bilingualism and the quality of life 
benefits that come with being bilingual and bicultural, schools must have effective 
English language curricula and training for teachers. The present study suggests that 
combining an evidence-based English oral language program and daily instruction 
can produce meaningful gains in English oral language skills for middle school English 
learners. Frequent teacher demonstrations, vocabulary instruction, and opportunities 
for students to practice speaking English appear to support student gains. Across the 
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four years of the study, we asked DISE teachers for feedback on the curriculum. Most 
teachers reported that they enjoyed teaching the program and thought their students 
responded positively, despite the implementation challenges. They liked the routine 
and structure of the curriculum for their newcomers, the clear guidance on how to 
present lessons, and the choral responses. Students liked the predictability of the 
lessons and the chance to practice hearing and speaking English with other students 
learning the language.

Future research on DISE could focus on other methods for implementation, such 
as training instructional assistants to teach DISE to small homogeneous groups of 
students in person or remotely to free up teacher time. As of the end of the study, 
one teacher consistently continued to teach DISE remotely, and three teachers period-
ically taught remotely during the COVID-19 pandemic, suggesting the flexibility of 
DISE for teaching English language skills using other delivery mechanisms.
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