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This article describes a study examining the effects of Sheltered
Instruction Observation Protocol (SIOP) model instruction on the
academic language performance of middle and high school English
language learners. The SIOP model is an approach for teaching con-
tent curriculum to students learning through a new language. Teach-
ers employ techniques that make the content concepts accessible and
also develop students’ skills in the new language. Using a quasi-
experimental design, the research was conducted in content area
and English as a second language classes in two districts in northern
New Jersey over 2 years. The analysis presents student achievement
data from state-mandated language proficiency tests in the final year
of the intervention, after most of the treatment teachers had com-
pleted their professional development in the SIOP model. There
were statistically significant differences in the average mean scores in
favor of the treatment student group on Writing, Oral Language,
and Total English scores of the IDEA Language Proficiency Tests
with small to medium effect sizes. The results from this study show
that the SIOP model offers a promising approach to professional
development that can improve the quality of instruction to English
language learners and increase their English language achievement.
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Methods for second language education across the globe have
adapted over time to deepen and broaden a learner’s ability to
use a new language. The deepening has sought to advance proficiency,
and the broadening has added academic and other goals to social lan-
guage abilities. Many changes have been derived from learner needs
and interests as well as educators’ explorations of better ways to teach.
In the United States, however, another source for change is present.
The educational reform movement, a political construct rather than a
learner need, has had a direct impact on English language learner
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(ELL) education. States now implement high-stakes testing and stan-
dards-based instruction for all students, regardless of their proficiency
in English. Classroom instruction is guided by mandated standards of
proficiency for core subjects such as mathematics, science, and social
studies, but in many content classes little or no accommodation is
made for the specific language development needs of ELLs. This lack
of accommodation raises a significant barrier to success, because ELLs
are expected to achieve high academic standards in English and, in
many states, must pass end-of-course tests or high school exit exams in
order to graduate.

Unfortunately, ELLs in elementary and secondary schools have
experienced persistent underachievement on the high-stakes account-
ability measures enacted as a result of the No Child Left Behind
(NCLB) legislation passed by Congress. This legislation requires states
to assess ELLs in English language proficiency annually; in mathemat-
ics and reading each year in Grades 3-8 and once in high school; and
in science once in elementary, middle, and high school. As a result, a
seventh-grade beginning-level ELL who has been in the United States
for 1 year would take the same mathematics test in English as a
seventh-grade native English speaker who has been in U.S. schools all
his or her life. On nearly every measure of state and national assess-
ments, ELLs lag behind their native-English-speaking peers and dem-
onstrate significant achievement gaps (Kindler, 2002; Kober et al.,
2006; National Center for Education Statistics, 2009a, 2009b; Reardon
& Galindo, 2009). These results are not unexpected, because most
ELLs must take subject area tests using English before they are profi-
cient in the new language.

Because these testing practices are unlikely to end soon, interven-
tions for addressing the ELL performance gap are needed. One strat-
egy is targeted teacher development, so that the resulting instruction
provides ELLs with access to the core curriculum and concurrently
develops their academic English proficiency in relation to that curricu-
lum. The practice of integrating language development with tech-
niques to make curricular topics more comprehensible to ELLs is
generally known as sheltered instruction in the United States; this is when
the main focus is on a specific subject curriculum and the instructor is
a content specialist. It is referred to as content-based English as a second
language (ESL) when the main focus is on language learning and the
instructor is a language specialist (Crandall, 1993; Short, 2006; Snow,
Met, & Genesee, 1989). Content-based language instruction is applied
internationally in foreign and second language settings (including
postsecondary institutions) for language minority and majority stu-
dents. It is similar to content and language integrated learning (CLIL),
sustained content language teaching, English for specific purposes,
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and other labels (Lyster, 2007; Mohan, Leung, & Davison, 2001;
Murphy & Stoller, 2001; Stoller, 2004). In the United States, it involves
second language learners (usually minority language speakers) who are
studying content in the new language (usually the majority language),
which is the medium of instruction.

As methods for integrating language and content instruction have
developed over the past two decades, many combinations of tech-
niques have been applied to the delivery of sheltered instruction and
content-based language instruction. The study presented in this article
investigated one particular approach of sheltered instruction, known
as the Sheltered Instruction Observation Protocol (SIOP) model. The
SIOP model offers a system for lesson planning and delivery that
incorporates best practices for teaching academic English and provides
teachers with a coherent method for improving the student achieve-
ment. Teachers integrate instruction of content concepts with aca-
demic language in order to develop student skills in reading, writing,
listening, and speaking. The concepts and language skills are aligned
to state proficiency standards, and teachers use techniques designed to
make academic topics accessible to students and to enable them to
practice the use of academic language as it is employed in each subject
area.

SIOP MODEL DEVELOPMENT AND RESEARCH

SIOP began as an observation tool for researchers to measure teach-
ers’ implementation of sheltered instruction techniques. It evolved
into a lesson planning and delivery approach, known as the SIOP
model, through a 7-year research study sponsored by the Center for
Research on Education, Diversity and Excellence (CREDE) and
funded by the U.S. Department of Education. It began in 1996 and
involved teams of researchers and middle school teachers in three
school districts. At that time, there was no model of sheltered instruc-
tion. Instead, teachers selected from a wide range of techniques and
activities to design lessons as they chose. As a result, sheltered instruc-
tion varied widely across schools and within different classrooms in the
same school.

Our goal was to create and test a model that teachers could imple-
ment with consistency and with the knowledge that doing so would
improve student performance. So the teams identified best practices
for integrating language and content from the professional literature
and organized combinations of these techniques to build a model of
sheltered instruction. During the first 4 years, the researchers analyzed
teacher implementation and student effects as the teachers field-tested
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variations of the model in their classrooms. In 2000, the SIOP model
format was finalized with 30 features of instruction grouped into eight
components: Lesson Preparation, Building Background, Comprehensi-
ble Input, Strategies, Interaction, Practice and Application, Lesson
Delivery, and Review and Assessment (Echevarria, Vogt, & Short,
2000). See Figure 1 for an example of the features of the Strategies
component.

The SIOP model became a framework for lesson planning and
teaching. If teachers implement it with fidelity, research-supported fea-
tures of instruction for ELLs will be present in their lessons. It is not,
however, a step-by-step approach. Instead, it accommodates variation
in teaching style. Teachers may accomplish their language and content
learning goals in ways suited to the particular lesson, asking students
to, for example, hypothesize the results of a science experiment with
peers using cause—effect sentences, argue a position on the use of taxa-
tion to reduce a deficit, or write a journal entry about a text-to-self
connection after reading a short story. The SIOP model incorporates
features recommended for high-quality instruction for all students,
such as cooperative learning and reading comprehension strategies
(Genesee, Lindholm-Leary, Saunders, & Christian, 2006) and adds spe-
cific features for ELLs, such as the inclusion of language objectives in
each lesson, oral language practice, and the development of back-
ground knowledge and academic vocabulary.

The researchers refined the SIOP model observation protocol with a
5-point scale for each of the 30 features so that the level of implemen-
tation could be measured for any lesson, ranging from 4 (recommended
practice) to 0 (no evidence of the practice). Researchers and coaches could
rate teachers’ lessons over time using this protocol and provide explicit
feedback to help them implement the model more closely. A study was
conducted to establish the validity and reliability of the protocol. Four
experienced professors of sheltered instruction from three universities
(who were not part of the research) used the protocol to observe and
score videos of teachers engaged in sheltered instruction. A statistical
analysis revealed an interrater agreement of .90, and additional analyses
indicated the SIOP instrument is a highly reliable and valid measure of
sheltered instruction (Guarino et al., 2001).

Strategies

13. Ample opportunities provided for students to use learning strategies

14. Scaffolding techniques consistently used, assisting and supporting student understanding
(e.g., think-alouds)

15. A variety of questions or tasks that promote higher order thinking skills (e.g., literal,
analytical, and interpretive questions)

FIGURE 1. SIOP strategies component features.
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The researchers examined the model’s effects on student perfor-
mance in the school districts using a quasi-experimental design.
Because the CREDE study preceded the NCLB legislation, most of the
ELLs in the research site districts were exempted from state testing. As
a result, the writing assessment instrument used in the Illinois Mea-
surement of Annual Growth in English (IMAGE) was employed as the
outcome measure of academic literacy. The IMAGE was the standard-
ized test of reading and writing that Illinois used to measure the
annual growth of these skills for ELLs in Grades 3 and higher. It was
found to be valid and reliable and had correlational and predictive
value for achievement scores on the IGAP (Illinois’ former assessment
for reading and mathematics; Illinois State Board of Education, 2004).
It provided subscores for five dimensions of writing—language produc-
tion, focus, support/elaboration, organization, and mechanics—and a
total score for each student.

Researchers administered the IMAGE writing exam in the 1998-
1999 school year with a pretest in the fall and a posttest in the spring.
Two groups of ELLs in Grades 6-8 sheltered classes participated: stu-
dents whose teachers were trained in the SIOP model (the treatment
group) and a similar group of ELLs in the same district programs
whose teachers had no exposure to the SIOP model (the comparison
group). Both groups included students with a range of English profi-
ciency levels and a number of different first languages.

Results showed that ELLs in sheltered classes with teachers who had
been trained in the SIOP model improved their writing and outper-
formed the students in comparison classes (Echevarria, Short, &
Powers, 2006). The results revealed statistically significant mean differ-
ences in favor of students with SIOP-trained teachers for the total writ-
ing score and for three subtests (language production, organization,
and mechanics). The treatment group also made gains over the com-
parison group in the focus and support/elaboration subtests, but the
gains did not reach statistical significance. These results indicated that
the SIOP model offered a promising approach for helping ELLs
develop academic literacy skills needed for success in school.

THE NEW JERSEY SIOP STUDY

The CREDE research and development project created and field-
tested the SIOP model. The study reported here was the next step in
the research process; it explored the effects of SIOP model implemen-
tation on the academic literacy performance of secondary school ELLs.
It extended the investigation to a new state and to school districts not
part of the original research and broadened the scope to include high
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school. It also examined the SIOP professional development program
for teachers, which lasted 2 years (from the 2004-2005 school year
through 2005-2006). Because it was conducted after NCLB was estab-
lished policy, we used the state’s standardized English language profi-
ciency test as the outcome measure. The study was funded by the
Carnegie Corporation of New York and the Rockefeller Foundation.

Research Question

The main research question investigated in this article is: Will ELLs
in one district with teachers who received professional development in
the SIOP model show significantly higher achievement in reading,
writing, and oral proficiency in English on a standardized measure
than ELLs in a comparable district with teachers who had no SIOP
professional development? The study also sought to answer a second
question: Do teachers reach high levels of implementation of the SIOP
model during a sustained professional development program after
1 year or after 2 years?

Research Design

Following the guidelines set forth by the National Academy of
Sciences (Shavelson & Towne, 2001), the study employed a quasi-
experimental design across two school districts (one treatment, one
comparison) in northern New Jersey by comparing groups of teachers
and students in middle and high school and analyzing student English
language achievement data. Conducting the research in one school
district was not possible due to high school schedules that did not
allow students to be separated into two distinct groups as well as differ-
ences between the middle schools, with one having many more ELLs
and a lower overall socioeconomic status. The districts were matched
as closely as possible on five contextual and participant factors: student
diversity in linguistic and cultural backgrounds, size of student popula-
tion, socioeconomic status, student achievement scores on state exams,
and language program design at the middle and high school levels.
We recruited a representative sample of teachers in both districts,
whose students, in turn, became the unit of analysis for the study.

The outcome measure was the IDEA Language Proficiency Tests
(IPT), a standardized assessment of English language proficiency that
New Jersey used for NCLB accountability purposes. Although we
report IPT scores from the baseline year and Year 1 of the interven-
tion in our descriptive analysis, our inferential results are focused on
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Year 2, when SIOP professional development was completed. At that
time most of the teachers were adequately trained in the model, and
we posited that by then the SIOP treatment might have a meaningful
impact on student achievement.

Participants

School districts. The treatment and comparison districts were
located in northern New Jersey near a large city and were representa-
tive of a growing number of metropolitan school districts that are
smaller, urban-like sites of secondary migration and some primary
immigration for ELL families. Each district has one large high school
(Grades 9-12) and two middle schools (Grades 6-8); the three in each
district participated. The treatment district served approximately
10,000 students; the comparison district roughly 6,000. The districts
had diverse racial, ethnic, and linguistic student populations. Both dis-
tricts had well-established ESL programs in the secondary schools and
bilingual programs in some elementary schools. In both districts, ELLs
experienced a persistent performance gap on state tests when com-
pared to native English speakers.

Both locations had considerably higher levels of poverty than the
state average. At the time of the study, New Jersey categorized districts
into eight District Factor Groups (a measure of poverty) to determine
allocation of state education funds. The comparison district was ranked
at the second lowest socioeconomic level, the treatment district at the
third lowest. One middle school in the treatment district was a Title I
school, meaning it received additional funding due to a high number
of low-income students. No comparison school had Title I status.

Teachers. Middle and high school teachers participated in both dis-
tricts. Most of the teachers were voluntary participants, although some
new hires in the treatment district in Year 2 were assigned to the pro-
ject. In the treatment district, two cohorts of teachers were involved.
Cohort 1 began in the first year of the intervention (2004-2005), and
35 teachers from this cohort remained in the study for 2 years. Cohort
2 joined in the second year (2005-2006), and 23 teachers participated.
The treatment teachers taught mathematics, science, social studies,
language arts, ESL, special education, and technology.

The comparison district did not have cohort groups because no
SIOP professional development was involved. However, there was some
teacher turnover. Twenty-three teachers participated in the first year
and 22 in the second, but only 19 teachers participated across both
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years. The comparison teachers taught mathematics, science, social
studies, and ESL.

In both districts, approximately half of the teachers taught at the
high school level and the other half at middle school. The majority of
the teachers were female and White (see Table 1). The teachers had a
wide range of experience, although in both districts more than 50%
were veteran teachers with 10 or more years of experience. Staff turn-
over was low in both districts (see Table 2).

Regarding working with ELLs, Treatment Cohort 1 had, on average,
7.3 years’ experience teaching these learners, and Cohort 2 had
8.1 years. Yet the experience varied widely within Cohort 1. Nineteen

TABLE 1
Demographic Data of Treatment and Comparison Teachers

Treatment cohort 1 Treatment cohort 2 Comparison
Total no. of teachers at 35 23 19
end of study
School level
High 17 13 9
Middle 18 10 10
Subject area
Mathematics 9 11 5
Science 5 5 6
Language arts 3 3 0
Social studies 7 3 4
ESL 9 4
Technology 2
Special education 1
Gender
Male 7 6 5
Female 28 17 14
Race
White 33 21 17
Asian 2 2 0
Black 1 2
Hispanic ethnicity
Hispanic 5 1 1
TABLE 2

Percentage of Teachers by Years of Teaching Experience in Treatment and Comparison
Districts

Teaching experience Treatment cohort 1 Treatment cohort 2 Comparison
1 year experience or less 10% 12% 6%
2-3 years 15% 12% 0%
4-9 years 23% 12% 18%
10-19 years 31% 44% 53%
20 years or more 21% 20% 24%
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Cohort 1 teachers had no previous training to work with ELLs, and
eight had some training through workshops or meetings. In contrast,
six Cohort 1 teachers had or were pursuing ESL teaching certification,
and six had master’s degrees in ESL, TESOL, or applied linguistics.
This advanced training can be explained by the fact that all the ESL
teachers who participated in the study were in Cohort 1. For Cohort 2,
two teachers had ESL endorsements (additional coursework in ESL
beyond content teaching certification), three had received some train-
ing through state or district workshops, and one had training for work-
ing with refugees. None had a master’s degree in ESL, TESOL, or
applied linguistics.

The comparison teachers had, on average, 7.7 years’ experience
working with ELLs; however, most did not provide specific information
about their professional backgrounds. The four ESL teachers in the
comparison district had ESL certificates or endorsements.

Students. Students who were in the ESL programs in Grades 6-12
in both districts were included in our data collection. We collected
baseline data (i.e., scores on the IPT test) on the ELLs in the district
schools in Spring 2004, before the study began. At that time, 386 ELLs
were in the ESL program in Grades 6-12 in the treatment district, and
176 ELLs were in the comparison district’s program. In 2004-2005
(Year 1 of the intervention), we included 278 ELLs in the treatment
district, that is, those in the ESL program who had at least one SIOP-
trained teacher. The comparison district had 169 ELLs in participating
teachers’ classes. In 2005-2006 (Year 2), there were 267 ELLs in the
treatment district with at least one SIOP-trained teacher and 168 ELLs
in the comparison district with at least one participating teacher. Over
the course of the three test administrations, we collected data from
931 IPT tests (described in the Measures section) in the treatment dis-
trict and 513 tests in the comparison district.

The treatment and comparison districts designated the students by
the ESL proficiency levels of the IPT test. A student might be a Level
1 student, a Level 2 student, and so on for programming purposes.
(Level 6 students, the most advanced, have exited—that is, transi-
tioned out of—the ESL program.) In treatment schools, 5%-8% of
the total student population was identified as limited English profi-
cient; in comparison schools, it was 5%—7%. Table 3 displays the per-
centage of treatment and comparison students by ESL proficiency
level based on IPT scores of the prior school year.

As seen in Table 3, the distribution of students across the levels was
fairly similar for the two intervention years in both districts. However,
in 2005-2006 in the treatment district, a greater percentage of
students reached exited status (from 25% to 38%) and a smaller
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TABLE 3
Percentage of Treatment and Comparison Students Classified by ESL Proficiency Level

Treatment Comparison

03-04 04-05 05-06 03-04 04-05 05-06
Level 1 10% 2% 2% 2% 5% 2%
Level 2 17% 8% 6% 13% 10% 15%
Level 3 30% 21% 13% 26% 18% 19%
Level 4 39% 25% 23% 34% 21% 29%
Level 5 5% 16% 14% 25% 23% 25%
Exited —25% 38% —21% 8%
Missing -3% 4% —5% 2%

percentage was at the advanced Levels 4 and 5 (from 41% to 37%).
The opposite occurred in the comparison district. The percentage of
exited students diminished (from 21% to 8%), but the percentage of
students at advanced Levels 4 and 5 increased (from 46% to 54%).

Both districts had multilingual populations. In the treatment dis-
trict, 15 native languages were represented in 2004-2005 and 18 lan-
guages in 2005-2006. The students reported 35 countries of origin. In
the three treatment schools, native Spanish speakers were 24%-41% of
all the secondary students, Polish speakers were approximately 6%,
and Arabic speakers were 5%—7%. Other languages included Gujarati,
Turkish, Pilipino, and Albanian. The number of students who lived in
homes where English was not the first language ranged from 43% to
49% across the three schools. Many of these students were former
ELLs and were still acquiring academic English literacy and struggled
in their content classes (J. Kusielewicz, personal communication).

The comparison district students represented eight native language
backgrounds and 25 countries of origin. In the three comparison
schools, native Spanish speakers were 2%—17% of all the secondary
students, Polish speakers were 1%—-8%, and Portuguese speakers were
1%-3%. Other languages included Arabic, Gujarati, Haitian Creole,
and Slovak. Like the treatment schools, the comparison schools also
had a large number of former ELLs who had exited the ESL program
but were still acquiring academic English.

In the treatment district, the gender breakdown was approximately
51% male and 49% female. In the comparison district it was 44% male
and 56% female. More than 50% of the students in the treatment dis-
trict reported Hispanic ethnicity, compared to 42% of the students in
the comparison district.

Although there were some differences in the population and
obtained samples of teachers and students between and within the
treatment and comparison districts, we were satisfied that the two
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districts were adequately similar to each other for the purpose of this
quasi-experimental study.

Measures

The outcome measure was the New Jersey assessment of English lan-
guage achievement, the IPT, which provided separate scores for Writ-
ing, Reading, and Oral Language. The tests were used in each of the
six study schools as part of the state testing for NCLB accountability
purposes." The IPT has been designed to evaluate proficiency in
English for nonnative speakers from 3 years old through Grade 12
(Ballard & Tighe, 2011). The three tests—Writing, Reading, and
Oral Language—may be combined into a Total English proficiency
score to provide an overall student assessment of English language
ability, as was done by these districts. The tests were normed on a
group of limited-English-proficient students representing a broad
range of ethnic and socioeconomic backgrounds and language
abilities.

The Writing tests have three sections: Conventions (multiple-choice
sentence completion for items such as capitalization and punctuation),
Write a Story (based on a picture), and Write Your Own Story (based
on a prompt). Reading tests include multiple-choice items in several
areas: Vocabulary (words to describe a picture), Vocabulary in Context
(words to complete a sentence), Reading and Understanding (compre-
hension questions about a passage), Reading for Life Skills (compre-
hension questions about labels and popular print), and Language
Usage (questions about grammar and punctuation). In these districts,
ELLs took the Language Usage portion of the Reading test instead of
the Conventions portion of the Writing test. In this study, two levels of
the Writing and Reading tests were used: IPT 2 (Grades 4-6) and IPT
3 (Grades 7-12). Writing samples were scored with rubrics and exemp-
lars of student writing for each level.

The Oral Language test assesses syntax, morphological structure,
lexical items, phonological structure, comprehension, and oral produc-
tion. The test is individually administered, and examinees progress
through levels of difficulty until they reach their proficiency ceiling.
Two levels of the Oral tests were used: IPT 1 (Grades K—6), and IPT 2
(Grades 7-12).

"In Year 2 of the study, New Jersey switched language proficiency tests from IPT to
ACCESS for ELLs (WIDA Consortium, 2006). However, the ACCESS test could not pro-
vide results in a timely manner, so both districts also administered the IPT in Spring
2006. Thus we collected data from three administrations of the IPT, in 2004 (baseline
year), 2005 (Year 1), and 2006 (Year 2).
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The Reading and Writing tests report raw scores that can be con-
verted to proficiency level scores (1-6). The Oral Language test
reports only proficiency level scores. New Jersey has districts report
proficiency level scores and sets the cutoff points. In our analyses we
used the proficiency level scores. These proficiency levels relate the
scores across the different language domains and grade-level tests so
that the scores are valid across the grade levels. The districts use the
proficiency level scores to determine student promotion within and to
exit from the ESL program.

SIOP INTERVENTION
Professional Development

The SIOP professional development intervention in the treatment
district had several dimensions: (a) summer institutes and workshops
for coaches and teachers conducted by the researchers, (b) school-
based coaching and class observations by researchers and site coaches,
and (c) technical assistance via electronic media. The professional
development program focused on instructional strategies for teaching
academic English literacy skills and content knowledge to ELLs.

During workshops, researchers presented the SIOP model to teach-
ers and coaches and discussed collaboratively with them effective ways
to bring the model into classroom instruction, using a participatory
approach with hands-on activities to demonstrate techniques that inte-
grate language and content, cooperative mini-projects, and integration
of research findings and theoretical principles. Activities were drawn
from the SIOP model book (Echevarria, Vogt, & Short, 2004) and a
SIOP model professional development manual (Short, Hudec, &
Echevarria, 2002). In addition, to help participants learn the model
and observe SIOP instruction, videos that illustrate SIOP model imple-
mentation in classrooms with a variety of grade levels, English profi-
ciency levels, and subjects (Hudec & Short, 2002a, 2002b) were viewed
and analyzed. Using sample lessons and templates, researchers and
coaches also helped teachers write SIOP lesson plans. (For more train-
ing information, see www.cal.org/siop.)

Each cohort of treatment teachers had 7 days of professional devel-
opment in its first year of participation to learn and apply the SIOP
model: 3 days in August before school began and 4 during the year.
Cohort 1 had 3 additional days in Year 2. Three part-time coaches sup-
ported the teachers in Year 1, one per school, with approximately one
period daily assigned to coaching activities. Two coaches had had
SIOP staff development prior to the study. The third learned along
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with the teachers. All were experienced ESL educators. Two more
coaches were added at the high school in Year 2. They were ESL
teachers from Cohort 1. To assist with implementation, coaches and
researchers observed teachers and gave feedback on lesson planning
and classroom instruction. Teachers could access the project website,
which contained sample lesson plans and step-by-step explanations of
instructional techniques, and could participate in online chats with
the researchers. The project also supported a closed group electronic
Listserv to share information, challenges, and successes among partici-
pants. Some teachers took more advantage of the coaching and techni-
cal support than others.

Teachers in the comparison district did not receive SIOP training.
The middle and high school teachers participated in regular district
professional development sessions for 2 or 3 days each year of the
study. In addition, two ESL teachers led a 1-hour workshop on student
diversity and accommodations for ELLs in the classroom at each
school. ESL teachers also had training sessions on topics such as creat-
ing thematic units; using new content-based ESL textbooks; imple-
menting instructional techniques; and administering and interpreting
a new language proficiency test, ACCESS for ELLs (WIDA Consortium,
2006), which measures the academic language of mathematics,
science, social studies, and language arts in English.

DATA COLLECTION AND ANALYSIS

As noted earlier, because the professional development program
and data collection on student achievement overlapped, we chose to
focus analyses on the results of Year 2, by which time most treatment
teachers had completed, or had almost completed, their SIOP
training.

Classroom Observation Data

Because techniques for sheltered instruction had been imple-
mented, described in the literature, and taught in ESL teacher educa-
tion programs and staff development workshops for nearly two
decades (Crandall, 1993; Stoller, 2004) before we developed the SIOP
model, it was reasonable to anticipate that even teachers without SIOP
training might incorporate some features of the SIOP model in their
lessons. Given our quasi-experimental research design, we wanted to
make sure the lesson delivery across the two districts was sufficiently
different so that we might ascribe effects on student performance to
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the implementation of the SIOP model. Therefore, we measured the
extent to which features of the SIOP model were implemented by
teachers in both districts. We observed, took field notes, and rated les-
sons of each teacher twice per year, in the fall and spring. We used
the SIOP model’s rating scale to score the lessons and assess teachers’
level of implementation and fidelity to the intervention. The teachers’
scores on individual items and overall percentage scores were recorded
in the teacher database.

Based on the observation scores, we determined whether teachers
were high, medium, or low implementers and how their level of imple-
mentation changed over time. Teachers who scored 50% of the total
number of points on the SIOP rating scale or below were considered
low implementers; those who scored between 50% and 75% were med-
ium implementers; and those who scored 75% or higher were high
implementers.

Student Achievement Data

To examine the impact of the SIOP model on students’ English lan-
guage development, we compiled the students’ IPT scores for the Writ-
ing, Reading, and Oral Language tests and the Total English
proficiency score in a database. The state-mandated IPT tests were
administered in March or April each year by district personnel spe-
cially trained in the testing procedures.

For both districts, we collected baseline IPT data on all ELLs in the
ESL programs from the Spring 2004 administration, before the study
began. In subsequent years, in the treatment district we collected IPT
scores from those ELLs with at least one SIOP teacher, in Spring 2005
and Spring 2006. Similarly, in the comparison district we collected the
IPT scores of ESL students of the participating teachers in Spring
2005 and Spring 2006.

Data Analysis

We examined group means on the IPT for each year, but given the
nature of ESL programs, where new students enter and others exit
annually, we had a cross-section of students who were not all the same
across the years. We report the students’ IPT mean proficiency level
scores by SIOP treatment and comparison districts in table and graph
form to compare the two districts at the outset and to document the
changes across the years of the study. Using the Year 2 data, we
employed analysis of variance to infer that membership in the group
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of students whose teachers received SIOP training can predict some
portion of those students’ English language achievement as reflected
by IPT Writing, Reading, and Oral Language tests. We also calculated
the Cohen’s d effect size. Unfortunately, in these districts only a small
number of students participated in the IPT testing for all three admin-
istrations, so no longitudinal analyses were undertaken.

To determine whether we should account for school effects in our
analyses of the achievement scores, we calculated intraclass correlation
(ICC) within and between schools. We wanted to ensure that any
increase in scores in treatment schools was due to the treatment and
not due to school characteristics. The result of the ICC for all years
averaged .03, and for Year 2 particularly it also averaged .03. These
results mean that only approximately 3% of the variance in the
achievement scores could be attributed to school-level effects. The
results also indicate that the schools selected for treatment and com-
parison were comparable.

RESULTS
Teacher Implementation of the SIOP Model

When we analyzed the data on teacher implementation of SIOP fea-
tures in the two districts, we found that teachers with SIOP profes-
sional development (i.e., treatment teachers) incorporated more
features of sheltered instruction than those without (i.e., comparison
teachers). At the treatment site, after 1 year of professional develop-
ment, 56% of Cohort 1 and 74% of Cohort 2 were high implementers
of the SIOP model. After 2 years, 71% of Cohort 1 reached a high
level. At the comparison site, only 5% of the teachers averaged a high
level in the first year; only 17% reached that level by the second year.
These results revealed that instruction was different across the two dis-
tricts and therefore differences in student performance could be
related to teacher training and implementation of the SIOP model in
the treatment district.

Student Performance on the IPT Tests

Overall, treatment students performed better on the IPT Writing,
Reading, and Oral Language tests than comparison students did.
Table 4 shows that ELLs in the comparison schools had slightly higher
performance on the IPT Writing proficiency level in the baseline year
(prior to the SIOP intervention) than the treatment students.
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TABLE 4
IPT Writing Mean Proficiency Level Scores for Comparison vs. Treatment Districts

N Min Max Mean SD

Comparison

Baseline IPT_Writ_PL 176 2.00 5.00 4.16 0.94

Year 1 IPT_Writ_PL 169 1.00 5.00 4.04 1.16

Year 2 IPT_Writ_PL 168 1.00 5.00 4.02* 1.13
Treatment

Baseline IPT_Writ_PL 386 1.00 5.00 4.06 1.08

Year 1 IPT_Writ_PL 278 1.00 5.00 4.16 0.94

Year 2 IPT_Writ_PL 267 1.00 5.00 4.32* 0.83

Note. *Difference between treatment and comparison groups for that year were significant at
p < .01
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FIGURE 2. IPT writing mean proficiency level scores for ELLs in treatment vs. comparison
districts.

However, in Years 1 and 2, treatment students, on average, had higher
mean scores than comparison students. By Year 2, this difference was
statistically significantly higher, reversing the small achievement gap
that had existed at the start.

Figure 2 displays the Writing data graphically and shows the trend
that the treatment students’ average mean score in writing began
below the comparison group in the baseline year, slightly exceeded it
in Year 1, and clearly surpassed it by Year 2 of the study, when all but
one SIOP training session had been completed in the treatment
district.

Table 5 shows a similar trend in Reading, except that treatment stu-
dents overtook the comparison students only in Year 2. However, the
differences in average mean scores were not statistically significant.

Figure 3 illustrates the Reading data graphically and shows the
trend that treatment average mean scores in Reading improved each
year and ended slightly higher than the comparison district after
2 years, while the comparison district’s scores remained flat for the
duration of the study.

The two districts were at about the same level of oral language pro-
ficiency in the baseline year, but treatment students overtook the com-
parison students in Year 1 and continued to outperform them in Year
2, as shown in Table 6. In Year 2, the average mean score in the
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TABLE 5
IPT Reading Mean Proficiency Level Scores for Comparison vs. Treatment Districts

N Min Max Mean SD

Comparison

Baseline IPT_Read_PL 188 1.00 5.00 3.95 0.92

Year 1 IPT_Read_PL 169 1.00 5.00 3.98 1.01

Year 2 IPT_Read_PL 168 1.00 5.00 3.97 0.92
Treatment

Baseline IPT_Read_PL 387 1.00 5.00 3.82 0.92

Year 1 IPT_Read_PL 278 2.00 5.00 3.91 0.88

Year 2 IPT_Read_PL 268 2.00 5.00 4.10 0.83

treatment district was statistically significantly higher than in the com-
parison district.

The Oral Language data are displayed in Figure 4. The graph shows
that although the two districts started out at nearly the same level, the
treatment students’ average mean scores in oral English improved over
the course of 2 years, while the comparison district’s remained fairly
static.

Total English proficiency level scores show the same trends as the
Writing and Oral Language results but have been moderated by the
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FIGURE 3. IPT reading mean proficiency level scores for ELLs in treatment vs. comparison
districts.

IPT Reading
Mean Scores

TABLE 6
IPT Oral Mean Proficiency Level Scores for Comparison vs. Treatment Districts

N Min Max Mean SD

Comparison

Baseline IPT_Oral_PL 192 1.00 5.00 3.66 1.28

Year 1 IPT_Oral_PL 169 1.00 5.00 3.65 1.32

Year 2 IPT_Oral_PL 168 1.00 5.00 3.66* 1.33
Treatment

Baseline IPT_Oral_PL 387 1.00 5.00 3.67 1.37

Year 1 IPT_Oral_PL 278 1.00 5.00 3.76 1.26

Year 2 IPT_Oral_PL 268 1.00 5.00 4.00* 1.06

Note. *Difference between treatment and comparison groups for that year were significant at
p < .0l
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FIGURE 4. IPT oral proficiency level scores for ELLs in treatment vs. comparison districts.

IPT Oral Proficiency
Level Mean Scores

TABLE 7
IPT Total Mean Proficiency Level Scores for Comparison vs. Treatment Districts

N Min Max Mean SD

Comparison

Baseline IPT_Total_PL 192 1.00 5.00 3.69% 1.04

Year 1 IPT_Total_PL 166 1.00 5.00 3.61 1.23

Year 2 IPT_Total_PL 168 1.00 5.00 3.65% 1.12
Treatment

Baseline IPT_Total_PL 386 1.00 5.00 3.11% 1.06

Year 1 IPT_Total_PL 278 1.00 5.00 3.70 1.00

Year 2 IPT_Total_PL 267 1.00 5.00 3.88* 0.92

Note. *Difference between treatment and comparison groups for that year were significant at
p < .05.

lack of strong differences in Reading between the two groups. None-
theless, Table 7 shows that although comparison district students out-
performed treatment students in the baseline year, treatment students
surpassed them in Years 1 and 2, showing a statistically significant dif-
ference in mean scores in Year 2.

Figure 5 illustrates the Total English proficiency data and shows the
comparison district’s results overall remained static for the 3 years of
the data collection. Despite starting out below the comparison district
in the Total English proficiency score in the baseline year, the treat-
ment students’ average mean scores slightly exceeded those of the
comparison district in Year 1 and then surpassed the comparison dis-
trict in Year 2.

SIOP as a Predictor of Student Achievement
Analysis of variance of achievement (ANOVA) scores on the SIOP
variable provided evidence of SIOP as a predictor of achievement in

Writing, Oral Language, and Total English proficiency. Table 8 shows
the statistics for each domain test in Year 2. Column 1 is the mean
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FIGURE 5. IPT total English proficiency level scores for treatment vs. comparison districts.
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TABLE 8

IPT Writing, Reading, Oral, and Total Proficiency Level ANOVA and Effect Size Results for
Year 2

Treatment Comparison
p Signifi-  Effect size:
Mean N Mean N  coefficient t cance Cohen’s d
IPT Writing ~ 4.32% 267  4.02 168 —0.29 -3.12 .00 0.31
IPT Reading  4.10 268 397 168 —0.12 —1.58 12 0.16
IPT Oral 4.00% 268  3.66 168 —0.32 —2.91 .00 0.29
IPT Total 3.88%* 267  3.65 168 —0.21 —2.32 .02 0.23

Note. *Difference between treatment and comparison groups for that year were significant at
p<.01.

**Difference between treatment and comparison groups for that year were significant at
p < .05.

score for treatment students, and column 3 is the mean score for com-
parison students. For example, the mean Writing score for SIOP stu-
dents is 4.32. (Note that this average is also displayed in Table 4, Year
2 treatment district mean.) Comparison students could expect to score
lower (—0.29 + 4.32 = 4.02) on the Writing test than treatment stu-
dents (see Table 4, Year 2 comparison district mean). This increment
of —0.29 is about one-quarter proficiency level lower on a scale of 0 to
5 than the expected score for students in treatment classes and is dis-
played in column 5 of Table 8.

Columns 6 and 7 show the ¢statistic and significance that were gen-
erated in the ANOVA. The Writing and Oral Language differences are
significant at the p < .01 level, and the Total English difference is sig-
nificant at the p < .05 level in favor of the treatment district. These
results of statistical significance indicate that the probability of the dif-
ferences having been due to chance is less than 5% for the Total Eng-
lish proficiency score and less than 1% for the Writing and Oral
Language proficiency scores.

To examine the differences further, we calculated the effect size, a
standardized way to report the magnitude of these differences so that
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they are comparable regardless of the sample sizes. The final column of
Table 8 displays the Cohen’s d effect size (Cohen, 1988) for the
differences in results between the treatment and comparison districts.
The result is interpretable as the standard deviation difference between
the two groups. In the case of IPT Writing, the treatment group scores
were on average almost one third of a standard deviation higher than
those of the comparison group (0.31). The treatment scores were better
than one fourth of a standard deviation higher for IPT Oral Language
(0.29) and close to one fourth for the IPT Total English (0.23).

DISCUSSION

In this study, our main research question was: Will ELLs in one dis-
trict with teachers who received professional development in the SIOP
model show significantly higher achievement in reading, writing, and
oral proficiency in English on a standardized measure than ELLs in a
comparable district with teachers who had no SIOP model professional
development? The significant differences in the average means in favor
of the treatment group on Writing, Oral Language, and Total English
scores indicate that implementation of the SIOP model had a positive
impact on the development of English language proficiency among the
ELLs in classes with SIOP-trained teachers. Although the IPT Reading
proficiency scores show smaller differences between comparison and
treatment groups, the trend favored the treatment schools as well.

It is noteworthy that academic English scores improved significantly,
even though most of the ELLs’ SIOP instruction took place in mathemat-
ics, science, and social studies classes. It strongly supports our hypothesis
that both language learning and content learning can take place in sub-
ject area classes. The SIOP model, with its attention to language develop-
ment, had an influence on student English language performance and
improved the quality of teaching in the content classes. This is a particu-
larly important finding for contexts where minority language students
need to learn the majority language in order to access the core curricular
instruction provided through that majority language. Rather than relying
on ESL classes as the sole venue for English language development, this
result indicates that English language development can take place across
the curriculum when teachers use the SIOP model.

There were small to medium effect sizes on IPT Writing, Oral
Language, and Total English proficiency for ELLs with SIOP-trained
teachers. When we interpret these differences, we must consider that,
in general, effect sizes for treatment differences tend to be greatest in
the primary grades, with a steady decline as the grades progress (Hill,
Bloom, Black, & Lipsey, 2008). Further, as noted in the National
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Literacy Panel for Language-Minority Children and Youth report
(August & Shanahan, 2006), effect sizes for ELLs are often lower and
more variable than those for native-English-speaking students in liter-
acy intervention studies. The ELLs in this study were in Grades 6-12,
so an effect size of .31 for the difference in means on the Writing mea-
sure and an effect size of .29 for the difference in means on the Oral
Language measure show favorable effects of SIOP instruction. The
Total English effect (.23) was mitigated by the smaller differences in
the results for the Reading test.

While reflecting on possible reasons why the Writing and Oral Lan-
guage tests yielded better results than Reading, the distinction between
receptive and productive language bears consideration. As we have
explained, the SIOP model calls on teachers to pay attention to the lan-
guage in their lessons (how it is used, how it supports learning) and to
increase student production of language through oral interaction and
writing. ESL teachers already do this to a large extent, but in the typical
content classes we have observed in U.S. schools, subject area teachers
do not. These teachers talk for more than half of the instructional time,
and students listen. If there is a class discussion, it is generally a teacher-
led question-and-answer session, during which the teacher asks a ques-
tion, one or two students provide a brief response, and then the teacher
elaborates, corrects, or accepts and moves on to the next question (Caz-
den, 2001). Some reading, however, does occur through text assign-
ments, literature, and supplemental articles, but there is very little
writing in these classes, mostly answering questions in a textbook. Thus,
in a typical subject area classroom ELLs primarily use receptive skills.

The SIOP model encourages teachers to change the dynamic and
give students more opportunities to talk with other students and to
show them how to articulate language functions such as elaboration,
justification, and persuasion. We posit that when students learn how to
state an opinion or justify a conclusion orally, for example, through
the use of sentence starters like “In my opinion ...” or “Based on the
results, we conclude ... ,” transfer occurs to their written work.

SIOP teachers build in more writing activities also, ranging from
writing sentences using new science vocabulary to filling out an exit
slip about something new students learned in class to creating diary
entries for a fictional character.

Our initial CREDE study showed significant results for writing, yet it
was the only academic skill we assessed. Having a medium positive
effect for writing in this subsequent study and a small effect for oral
language indicates that implementing the SIOP model can strengthen
the productive language skills of ELLs.

The results of the classroom observation data addressed our second
question: Do teachers reach high levels of implementation of the SIOP
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model during a sustained professional development program after
1 year or after 2 years? We found that 56% of the treatment teachers
in Cohort 1 implemented the SIOP model to a high degree after
1 year. By the end of the second year, 71% of these teachers were high
implementers. Surprisingly, 74% of the Cohort 2 teachers reached the
high implementation level in just 1 year. We suggest that the context
of the SIOP model initiative played a role in this variation. The teach-
ers in Cohort 1 participated in a new, district-level initiative in Year 1.
The coaching support was limited, and the culture of working in a
cross-disciplinary way with a focus on language development was lack-
ing. In contrast, Cohort 2 teachers entered an existing structure and
joined teams of teachers who had already experienced success with the
initiative. More support was offered from coaches and researchers in
the second year, too. Therefore, almost three quarters of the Cohort 2
teachers were able to reach a high level of implementation in 1 year.
Schools, districts, and other institutions that undertake sustained
professional development with the SIOP model may expect similar
results. Teachers who begin a new initiative may take longer to
become high implementers than those who join after the first year. If
adding language or content is new to the teachers, time for develop-
ing knowledge about that aspect of integrated instruction needs to be
planned for, along with learning how to apply new techniques in class.
The SIOP model is a complicated framework that calls for significant
change in most teachers’ lesson planning. It is not one step-by-step
technique that can be learned and enacted in a few classroom ses-
sions. Nor is it a set of scripted lesson plans. It is a combination of
techniques and requires, on a teacher’s part, an awareness of the aca-
demic language as used in the subject area along with the knowledge
of how to exploit teachable language opportunities when they arise
during a class period. Further, teachers need to organize lessons to
accommodate more student practice with language—sustained oral
interactions and more reading and writing. Given this, having more
than half of the Cohort 1 SIOP teachers reach the high level of
implementation in 1 year is an affirmative result for this study.

Limitations and Challenges of the Study

Two limitations of this study were the quasi-experimental design
and voluntary participation of treatment teachers. The quasi-experi-
mental design was a reasonable next step in the SIOP research
program after the CREDE developmental study. This New Jersey study
included high school sites, maintained a larger pool of students
and teachers, and used state-mandated tests of English language
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proficiency as the outcome measures. We recognize that the teachers
who agreed to participate in the SIOP training may have been differ-
ent from the teachers who did not, and those differences may have
affected the outcomes, but by Year 2 of the study, when Cohort 2
joined, only 35 students in the ESL programs at the three treatment
schools were not included in the student subject pool. In other words,
only 35 ELLs did not have at least one SIOP-trained teacher in Year 2.
(In Year 1, approximately 70 ELLs were not included.)

A challenge we faced was the selection of the comparison school
district. We identified a treatment district easily and received support
from the district superintendent for the study. However, given the dif-
ferences between the middle schools (e.g., one was designated Title I
and the other was not) and the intermingled scheduling of teachers
and students in the high school, we needed a separate comparison dis-
trict. In seeking one that matched well on the five factors described
earlier, we discovered that persuading a district to act as the compari-
son site was difficult. We approached several districts before one
agreed. Districts declined for several reasons. First, potential districts
did not have as much linguistic diversity as the treatment district. They
had a preponderance of native Spanish speakers and provided a bilin-
gual program in the middle schools, whereas the treatment district
offered an ESL program. Second, we encountered resistance from dis-
tricts to being labeled a comparison site, despite promised anonymity,
support from the New Jersey Department of Education, and an incen-
tive we offered, namely free professional development after the study
ended. Third, a few districts were experiencing fatigue after participat-
ing in another recent intervention study and were reluctant to take on
a new project. As a result, we caution researchers that the challenge of
securing a comparison site for quasi-experimental studies, or a control
site for randomized experiments, must be factored into future
research designs, and new types of incentives may need to be
developed.

Directions for Future Research

The design of this study resulted in an overlap of teacher profes-
sional development and data collection. Not all teachers had com-
pleted their training, nor did they implement the SIOP model to a
high degree before student achievement scores were collected.
Depending on their class schedule, some students had several SIOP-
trained teachers, and one might have been a low implementer while
another was a medium or high implementer. Should a similar study
be conducted in the future, we propose that more time be given for
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teacher implementation before student data collection occurs, and
that an analysis of student performance linked to teacher level of
implementation be performed. We attempted this type of analysis, but
the subsets of students with solely high implementers or solely low
implementers were too small for comparison purposes.

We also recommend a future study to collect and analyze student
performance data on content exams, with pre- and postmeasures, so
that the impact of SIOP instruction on content achievement could be
investigated. The New Jersey state tests in mathematics, reading/lan-
guage arts, and science, unfortunately, did not fit this design. The
state gives different tests in these subjects for Grades 6, 7, 8, and 11,
so there are no pre- and posttest options for the same group of stu-
dents. New Jersey also changed the Grades 6 and 7 tests between the
first and second year of the intervention, so it was not possible to com-
pare different grade tests that the same students took over the course
of 2 years. Moreover, without tests given in Grades 9, 10, or 12, Grade
8 and Grade 11 students do not have 2 successive years of testing. We
considered monitoring the performance of all students with additional
achievement tests that could be used as pre- and postmeasures, but
the district administrators were not in favor of this proposition. There
has been considerable testing fatigue in U.S. schools for the past dec-
ade due to the increase of federal and state-mandated assessments, so
educators did not want to further burden the students.

We also suggest a longitudinal, randomized study of the SIOP
model. For example, an experimental study could look at the effects
of SIOP instruction on the same cohort of students for 3 to 5 years
and compare their achievement to that of a control group of students.
This would involve training all the teachers the students might have in
advance, ideally 1 year before the cohort is in their classes or grade
level so they have the opportunity to be high implementers of the
model. However, student mobility would need to be accommodated
with a large sample size, because turnover is high in urban-like set-
tings. And a study such as this would need to carefully plan for appro-
priate pre- and posttest measures to capture growth over time.

Interest in content-based second language teaching is growing
worldwide and needs further examination. To date, a significant
amount of research on content-based language teaching in interna-
tional contexts has focused on classroom discourse analysis, student
engagement with the content, and teacher perceptions of teaching
language or content (Lyster, 2010). We recommend more studies that
look at student achievement with the new language or the content
material. In places where immersion education is implemented (such
as Canada), this research has been conducted, but in other places
where content-based language instruction is relatively new or part of
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the language majority speakers’ schooling, more can be done. One
question that might be posed is: What differences, if any, appear in
student language achievement when the language integrated with con-
tent is the majority language versus the minority language? Another
set of related questions might be: How well do students learn the con-
tent when it is taught through a second language that they are acquir-
ing? Is there a certain level of proficiency that must be reached in
order to learn the content?

CONCLUSION

The results from this study show that the SIOP model offers a prom-
ising approach to professional development that can improve the qual-
ity of instruction provided to ELLs as well as their academic language
achievement in school districts like the ones featured in this study,
namely, smaller metropolitan sites of secondary migration and some
primary immigration. Although the effect sizes were small to medium,
they represent a positive result. Treatment students improved their
scores steadily over the 2 years of the SIOP intervention on all four
tests, Writing, Reading, Oral Language, and Total English proficiency.
The comparison students’ scores remained relatively flat during this
time. The comparison district results represent what we more
customarily find in school districts with ELLs, because each year
beginning-level students enter the ESL program, and advanced-level
students exit. Therefore, the steady growth of the treatment students is
noteworthy.

Although this study took place in the United States, it has value in
other contexts as well where second language learners are studying
content through the new language. The SIOP model could be applied
to English for specific purposes classes, to Dutch as a second language
math classes for immigrants in the Netherlands, to French immersion
classes in Canada, to CLIL courses, and more. In situations where a
systematic model of integrated language and content instruction does
not exist, the SIOP model may be used as a framework, or as a starting
point for one that would then be modified and tested for these
situations. Having a model that teachers use with fidelity facilitates
comparative research and evaluation also.

We found that teachers with SIOP model training needed 1 to
2 years of professional development to become high implementers,
although almost three quarters of Cohort 2 teachers were high imple-
menters after 1 year. We inferred that this occurred because they
joined an existing culture of SIOP implementation and had additional
coaching at the high school. Nonetheless, this time frame is important
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for administrators and policymakers to note. Changing teacher instruc-
tional practice is a long-term endeavor. In this case, it required a series
of workshops distributed throughout a school year and additional sup-
port through coaching, lesson planning, and technical assistance.
Moreover, collaboration among ESL and content teachers is not auto-
matic (Mohan et al., 2001). It requires a vision of cooperative practice,
thoughtful coordination, and sustained engagement.
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