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Abstract
This article describes an extended program of research in sheltered instruction and the effects on 
the academic literacy development of English language learners. It also highlights the challenges of 
scaling up an instructional intervention. The intervention was the Sheltered Instruction Observation 
Protocol (SIOP) Model, an approach that teaches subject area curriculum to students learning 
through a second language using techniques that make the content material accessible and also 
help develop the students’ second language skills. Three successive studies looked at teacher 
change over time and student achievement on standardized assessments and researcher-developed 
measures. Results of the three studies reveal that students with teachers who were trained in 
the SIOP Model of sheltered instruction and implemented it with fidelity performed significantly 
better on assessments of academic language and literacy than students with teachers who were 
not trained in the model. The article offers guidance for strengthening professional development 
for teachers so the quality of instruction they deliver to English language learners improves and 
the students strengthen their English language and academic outcomes.
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I Introduction

‘Sheltered instruction’ in schools in the USA generally refers to a subject class such as 
mathematics, science, or history taught through English wherein many or all of the stu-
dents are second language learners. This article relates the story of an extended program 
of research in sheltered instruction and the effects on the academic literacy development 
of English language learners (ELLs). It also highlights the challenges of scaling up an 
instructional intervention. The intervention was the Sheltered Instruction Observation 
Protocol (SIOP) Model, an approach that teaches subject area curriculum to students 
learning through a second language using techniques that make the content material 
accessible and also helps develop the students’ second language skills. Results of the 
three studies discussed here reveal that students with teachers who are trained in the 
SIOP Model and implement it with fidelity perform better on assessments of academic 
language and literacy than students with teachers who are not trained in the model.

The SIOP Model was developed initially for content teachers of students learning the 
subject matter through their second language. It evolved also as an approach for teachers 
of English to use to integrate content material (e.g. subject matter vocabulary, expository 
reading passages) in their lessons. Therefore, it is an approach for integrating language 
and content instruction in either content areas or language development classes.

II The CREDE SIOP Model development study

The SIOP Model was developed through a seven-year research study (1996–2003), ‘The 
effects of sheltered instruction on the achievement of limited English proficient students’, 
for the Center for Research on Education, Diversity & Excellence (CREDE) and funded 
by the US Department of Education. Researchers from California State University Long 
Beach and the Center for Applied Linguistics collaborated with middle-school teachers in 
three metropolitan districts in the USA (east and west coasts) to build and test a model of 
sheltered instruction. An observation tool for researchers to measure teachers’ implemen-
tation of sheltered instruction was developed first, the Sheltered Instruction Observation 
Protocol (SIOP). During the first four years of the study, the teachers field-tested varia-
tions of the model in their classrooms and the researchers monitored the effects. By 2000, 
the SIOP had grown into a lesson planning and delivery approach known as the SIOP 
Model. It has 30 features of instruction grouped into eight components: lesson prepara-
tion, building background, comprehensible input, strategies, interaction, practice & appli-
cation, lesson delivery, and review & assessment (Echevarría et al., 2008).

The SIOP Model is a framework for teachers to present curricular content concepts to 
ELLs through strategies and techniques that make information comprehensible to the stu-
dents. While doing so, teachers develop student academic language skills across the 
domains of reading, writing, listening, and speaking. The model combines features recom-
mended for high quality instruction for all students, such as cooperative learning and read-
ing comprehension strategies (Genesee et al., 2006) with specific features for second 
language learners, such as language objectives, oral language practice, and academic 
vocabulary development. The model allows for some natural variation in teaching styles 
and lesson delivery but attention to academic literacy is required. Teachers may accomplish 
their language and content goals in multiple ways suited to a particular lesson, such as 
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engaging students in peer discussions about a science experiment using specific language 
frames or holding a class debate about the impact of immigration on the economy.

1 SIOP instrument reliability and validity study

We formalized the observation protocol with a 5-point scale for each feature on the SIOP 
Model, so the level of implementation could be measured for any lesson. Researchers 
and coaches could rate teachers’ lessons over time using this protocol and provide explicit 
feedback to help them implement the model with more fidelity. A separate study with 
independent raters established the SIOP protocol as a highly reliable and valid measure 
of sheltered instruction (Guarino et al., 2001).

2 SIOP writing assessment study

After finalizing the SIOP Model as a lesson delivery system and ensuring teachers could 
teach it with high fidelity, we investigated the model’s effects on student academic lan-
guage achievement in a small quasi-experimental study with 19 treatment teachers and 
four comparison teachers. The main research question was:

Are there significant differences in achievement data for students of treatment teachers who 
receive SIOP training vs. students in sheltered classes whose teachers have not received SIOP 
training?

At that time, most ELLs in our districts were exempted from the standardized testing 
process. So, we used the Illinois Measurement of Annual Growth in English (IMAGE) 
writing assessment as an outcome measure of academic literacy. This Illinois standardized 
test was developed specifically for ELLs and measured their annual growth in reading and 
writing skills for Grades 3 (mainly 8-year-olds) and higher. The test was valid and reliable 
and had correlational and predictive value for English language learners’ scores on the state 
standardized assessments of reading and mathematics designed for native English-speaking 
students (Illinois State Board of Education, Assessment Division, 2004). It had five sub-
tests: language production, focus, support/elaboration, organization, and mechanics.

During the 1998–99 school year, we administered the IMAGE writing pre-test to middle-
school ELLs in the fall and the post-test in the spring. Participants were ELLs in sheltered 
classes whose teachers were trained in the SIOP Model (treatment group, n = 241) and 
ELLs in the same district programs whose teachers had no exposure to the SIOP Model 
(comparison group, n = 77). Students in both groups were in Grades 6–8 (10–14-years-
olds), with mixed English proficiency levels and over 10 different native languages.

Mean score analyses of the pre- and post-test writing samples (for total score and 
subtest scores) revealed that treatment students performed less well on all pre-tests 
compared to the comparison students but significantly better on the post-tests (Echevarría 
et al., 2006); see Table 1.

Because of these differences, analyses of co-variances (ANCOVA) were conducted with 
adjusted post-test means to determine whether treatment students made statistically signifi-
cant gains in writing compared to the other students. The ANCOVA results in Table 2 show 
significant main effects for the treatment condition on the total score and on three of the five 
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subtests. Participants whose teachers were trained in the SIOP Model made significantly 
greater gains than the comparison group in the total writing score (p = .001) and on language 
production (p = .026), organization (p = .018), and mechanics (p = .044). The treatment 
group also made gains over the comparison group in the focus and support/elaboration sub-
tests, but the gains did not reach statistical significance (Echevarría et al., 2006).

We also calculated the effect size (Cohen’s d) of the intervention, which was .833. This 
effect size is considered large by most indices (Cohen, 1998), suggesting significant gains 
over time in students’ overall writing performance as a result of the SIOP intervention.

3 Discussion

The CREDE study revealed positive effects of the SIOP Model on student literacy 
achievement as measured with the IMAGE writing assessment. The treatment group 
made greater gains during the school year, increasing an average of 2.9 points between 
pre-test and post-test administrations compared to an average gain of 0.7 points for the 
comparison group, based on adjusted post-test means. Although two subtest gains did not 
reach significance, the overall results were persuasive, given that none of the classes 

Table 1 CREDE SIOP: Writing mean scores for treatment and comparison groups

Treatment Comparison

Pre-test Post-test Pre-test Post-test

Language production:
  M
  SD
  n

  2.65
   .78
240

3.22
.79

240

2.77
.78

77

3.09
.73

77
Focus:
  M
  SD
  n

  2.81
   .87
239

3.30
.98

239

3.01
.88

77

3.17
.94

77
Support/elaboration:
  M
  SD
  n

  2.65
   .78
241

3.26
.72

241

2.83
.70

77

3.18
.81

77
Organization:
  M
  SD
  n

  2.77
   .96
241

3.31
.78

241

3.16
.92

77

3.21
.71

77
Mechanics:
  M
  SD
  n

  2.72
   .88
241

3.28
.87

241

2.84
.86

77

3.17
.94

77
Total:
  M
  SD
  N

 13.55
  3.42
238

16.36
3.33

238

14.61
3.36

77

15.81
3.45

77
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were English as a second language (ESL) classes where writing is directly instructed. 
These results indicated that the SIOP Model offered a promising approach for helping 
English language learners develop academic literacy skills needed for success in school, 
in this case academic writing.

4 SIOP professional development

In the final two years of CREDE, with additional support from the Fund for the 
Improvement of Postsecondary Education, researchers designed a professional develop-
ment program to help teachers learn and implement the model. The resources included a 
professional development manual (Short et al., 2002), and two videos demonstrating the 
model in classrooms with varied grade levels, English proficiency levels, and subject 
areas (Hudec & Short, 2002a, 2002b). These professional development resources were 
utilized extensively in later research studies.

III The New Jersey SIOP quasi-experimental study

The next step in the SIOP program of research was a larger quasi-experimental study, 
‘Academic literacy through sheltered instruction for secondary English language 
learners’, to determine SIOP Model effects on middle-school and high-school stu-
dent performance. It also examined the SIOP professional development intervention 
offered in the 2004–05 and 2005–06 school years. Funded by the Carnegie 
Corporation of New York and the Rockefeller Foundation, it was conducted by 
researchers at the Center for Applied Linguistics. The study focused on two main 
research questions:

xx Will English language learners in one district with teachers who received profes-
sional 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?

xx Do teachers reach high levels of implementation of the SIOP Model during a sus-
tained professional development program after one or two years?

Table 2 Analysis of covariance of post-test writing results by treatment condition

Variable M square F-ratio p

Language production 2.133 5.004 0.026*
Focus 2.904 3.706 0.055
Support/elaboration 1.247 2.680 1.030
Organization 2.842 5.651 0.018*
Mechanics 2.065 4.101 0.044*
Total 78.276 10.785 0.001*

Note: Pre-test scores served as the covariate for post-test dependent measures. * p < .05 
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The study took place in two matched districts (one treatment, one comparison) in north-
ern New Jersey and compared groups of teachers and students in the secondary schools and 
analysed student achievement on state standardized tests. Each district has two middle 
schools and one high school. The outcome measure of academic literacy was the IDEA 
Language Proficiency Tests (IPT), the state standardized assessment of English language 
proficiency. We also looked at student performance on several state content achievement 
tests and measured teacher fidelity to SIOP implementation using the SIOP protocol.

We recruited a representative sample of teachers in both districts who taught in Grades 
6–12. More than half of the teachers were veterans, with 10 years or more of experience. 
Most were voluntary participants, although a few were assigned to the project.

Two cohorts of teachers joined were trained in the treatment district. Cohort 1 began 
in Year 1 (2004–05) and 35 teachers participated for two years. Cohort 2 joined in Year 2 
(2005–06) with 23 teachers. Treatment teachers taught mathematics, science, history, 
language arts, ESL, special education, and technology. The treatment district also had 
three coaches in the first year and five in the second. All the coaches were current or 
former ESL teachers and had been trained in the SIOP Model. The comparison district 
did not have cohorts. Nineteen teachers participated both years. The comparison teachers 
taught mathematics, science, history, and ESL.

Students who were in the ESL programs in Grades 6–12 in both districts were included 
in our data collection. Treatment students (n = 387) spoke more than 15 different native 
languages and were from 35 countries of origin. Comparison students (n = 193) spoke 
eight different native languages with 25 countries of origin. Spanish, Polish, Arabic, and 
Portuguese were the most common languages.

Administrative interest was strong in the treatment district. The superintendent was 
supportive of the project and stayed informed of the progress as did the school principals. 
The ESL/bilingual director was involved in many ways, from securing funding for the 
coaching assignments to hand-scheduling high-school ELLs so that more would have 
classes with SIOP-trained teachers.

1 SIOP intervention professional development

The professional development program in the treatment district included (1) workshops 
for coaches and teachers, (2) classroom observations and coaching, and (3) technical 
assistance via electronic media. The program focused on instructional strategies for 
teaching academic English literacy skills and content knowledge to ELLs through the 
SIOP Model. It utilized the print and video resources developed during the CREDE 
study. Researchers used a participatory approach with modeling, hands-on activities, 
cooperative mini-projects, analysis of videotaped instruction, and integration of research 
and theory to help teachers incorporate the model into their teaching. Each cohort had 
seven days of professional development in its first year of participation. Cohort 1 had 
three additional days in the second year.

Coaches and researchers observed and gave feedback to teachers to assist with imple-
mentation. Because the coaches were on-site, some teachers also sought advice from 
them informally. The project website posted sample lesson plans and step-by-step expla-
nations of instructional techniques. Teachers could participate in online chats with the 
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researchers and use the closed group electronic list to share information, challenges, and 
successes. Some teachers took more advantage of the coaching and technical support 
than others.

Comparison teachers did not receive SIOP Model professional development. They 
participated in regular district trainings two or three days each year. Each school also had 
a one-hour workshop to discuss student diversity and accommodations for ELLs in class-
rooms. ESL teachers had additional workshops on topics such as designing thematic 
units, using the new content-based ESL textbooks, and demonstrating instructional 
techniques.

2 Data collection and analysis of teacher implementation

Knowing that sheltered instruction has been addressed in ESL teacher education for 20 
years (Crandall, 1993; Short, 2006), we anticipated that comparison teachers might 
incorporate some characteristics of SIOP lessons in their classrooms. We therefore 
observed, took field notes, and rated lessons of each participating treatment and compari-
son teacher twice per year, in the fall and spring, to determine whether features of the 
SIOP Model were being implemented. Using the SIOP protocol’s rating scale, we scored 
the lessons and assessed teachers’ fidelity to the intervention and how their level of 
implementation changed over time. Low implementers scored 50% or below on the 
scale; medium implementers scored between 50% and 75%; and high implementers 
scored 75% or higher.

Teacher implementation data revealed that treatment teachers incorporated more fea-
tures of sheltered instruction than comparison teachers. At the treatment site, after one 
year of professional development, 56% of Cohort 1 and 74% of Cohort 2 were high 
implementers of the SIOP Model. After two years, 71% of Cohort 1 reached a high level. 
At the comparison site, only 5% of the teachers reached a high level in the first year; only 
17% by the second year. The features of the SIOP Model were thus implemented more 
extensively in the treatment district (Short et al., to appear).

3 Data collection and analysis of student achievement

a English language proficiency: We collected the IPT oral language, reading, writing 
and total English proficiency scores for ELLs in both districts. First, we gathered base-
line IPT data on all ELLs from the spring 2004 administration, before the study began. 
In 2005 and 2006, in the treatment district, we collected IPT scores of ELLs with at least 
one SIOP teacher. In the comparison district, we collected the IPT scores of ELLs with 
participating teachers.1 In these district ESL programs, new students enter and others exit 
annually. As a result we had a cross-section of students that was not matched across the 
years and so we examined the average mean scores of the groups. Because the districts 
had a high level of student mobility, only a small number participated in all three IPT 
administrations, so no longitudinal analyses were undertaken.

We compared IPT mean proficiency level scores for treatment and comparison 
groups each year. Then, using Year 2 data, we employed analysis of variance (ANOVA) 
measures to determine if the teachers’ SIOP training influenced the students’ English 
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language achievement. We focused on Year 2 because by then most of the treatment 
teachers were adequately trained in the SIOP Model and thus the SIOP intervention 
might have a meaningful impact on student achievement. We also calculated the effect 
sizes (Cohen’s d) for the differences in results between the treatment and comparison 
districts.

Table 3 illustrates the comparison and treatment groups’ average IPT mean scores for 
oral language, reading, writing, and total proficiency. Regarding oral language profi-
ciency, the two districts were at about the same level in the baseline year, but treatment 
students overtook comparison students in Year 1 and continued to outperform them in 
Year 2. By Year 2, the average mean score in the treatment district was significantly 
higher than in the comparison district, F(1, 434) = 8.49, p = .004, d = 0.29. Reading 
had a similar trend except that treatment students overtook comparison students only in 
Year 2 and the differences in average mean scores did not reach statistical significance, 
F(1, 434) = 2.49, p = .12, d = 0.16. In writing, comparison ELLs had slightly higher per-
formance in baseline year; however, in Years 1 and 2, treatment students had higher mean 
scores. By Year 2, this difference was statistically significantly higher, F(1, 433) = 9.74, 
p = .002, d = 0.31.

Total English proficiency level scores showed the same trends as the oral language 
and writing data results but were moderated by reading results. Nonetheless, we found 
that although comparison students had better total proficiency scores than treatment stu-
dents in the baseline year, treatment students surpassed them in Years 1 and 2, showing 
a statistically significant difference in mean scores in Year 2, F(1, 433) = 5.36, p = .02, 
d = 0.23. Overall, the comparison scores were relatively flat or decreased over time while 
the treatment district scores increased for each measure.

Table 3 New Jersey SIOP: Comparison vs. SIOP treatment group IPT mean scores

03–04
Baseline

04–05
Year 1

05–06
Year 2

Change
03–04 to 
05–06

n M SD n M SD n M SD

Oral proficiency level:
Comparison (192) 3.66 1.28 (169) 3.65 1.32 (168) 3.66 1.33  0.00
SIOP (387) 3.67 1.37 (278) 3.76 1.26 (268) 4.00** 1.06 +0.33

Reading proficiency level:
Comparison (188) 3.95  .92 (169) 3.98 1.01 (168) 3.97  .92 +0.02
SIOP (387) 3.82  .92 (278) 3.91  .88 (268) 4.10  .83 +0.28

Writing proficiency level:
Comparison (176) 4.16  .94 (169) 4.04 1.16 (168) 4.02 1.13 –0.14
SIOP (386) 4.06 1.08 (278) 4.16  .94 (267) 4.32**  .83 +0.26

Total proficiency level:
Comparison (193) 3.69* 1.04 (166) 3.61 1.23 (168) 3.65 1.12 –0.04
SIOP (386) 3.11 1.06 (278) 3.70 1.00 (267) 3.88**  .92 +0.77

Notes: * statistically significant in favor of Comparison group (p < .05); ** statistically significant in favor of 
Treatment group (p < .05)
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The ANOVA results provided some evidence of SIOP as a predictor of achievement 
in oral language, writing, and total English proficiency. The analyses of β coefficients 
revealed that comparison students could expect to score lower than treatment students on 
all tests (Oral: β = –.32; Reading: β = –.12; Writing: β = –.29). For example, comparison 
students could expect to score about one third of a proficiency level lower on a scale of 
0 to 5 than treatment students (Short et al., to appear).

The effect size calculations (interpretable as the standard deviation difference between 
the two groups) show the SIOP intervention had a small effect. The treatment group’s 
scores were more than one fourth of a standard deviation higher than those of the com-
parison group for oral (0.29), almost one third of a standard deviation higher for writing 
(0.31), and close to one fourth for total English (0.23).

b Content area achievement: We collected and analysed student achievement data 
from New Jersey state tests in reading, math, social studies, and science for Grades 6–72; 
reading, math, and science for Grade 8; and reading and math for Grade 11. The students 
in the treatment and comparison districts took these tests only once. The results showed 
a significant difference in mean scores in favor of SIOP students in the treatment district 
on six state content tests: in 2005, TerraNova reading (p = .04), language (p = .03), and 
total (reading + language + math) (p = .02) for Grade 6; and in 2006, NJ Ask language
(p = .01) for Grade 6, NJ Ask language (p = .01) for Grade 7, and HSPA mathematics
(p < .01) for Grade 11. There was a significant difference in mean scores in favor of 
students in the comparison district on one state content test: in 2005, TerraNova social 
studies (p = .02) for Grade 7. There were no significant differences between groups on 
the other 19 content tests (for more detailed results, see Center for Applied Linguistics, 
2007).

The content achievement results indicate some promise for the SIOP Model but the 
number of student participants was very small for each test, and therefore the results are 
not generalizable. Further, because the state gives different tests in all three content areas 
for Grades 6, 7, 8, and 11, there are no pre- and post-test options for the same group of 
students. Moreover, with no tests administered in Grades 9, 10 or 12, students in Grades 
8 and 11 do not have two successive years of testing in the same subject.

4 Discussion

As a result of this study, we felt the SIOP Model had merit as a successful intervention 
for academic literacy among ELLs. The significant differences in the average means in 
favor of the treatment group on oral language, writing, and total English scores indicate 
that the SIOP Model professional development had a positive impact on the development 
of English language proficiency among the English language learners in classes with 
SIOP-trained teachers. Although the IPT reading proficiency scores did not show signifi-
cant differences between comparison and treatment groups, the trend favored the treat-
ment schools.

The academic English scores for the treatment group improved significantly even 
though most of the ELLs’ SIOP instruction took place in mathematics, science, and social 
studies classes. This suggests that the SIOP Model’s attention to language development 
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influenced student English language performance and improved the quality of content 
area teaching. The comparison students’ scores remained relatively constant over this 
time, representing what we more customarily find in districts with English language 
learners because each year new beginning-level students enter the ESL program while 
advanced level students exit. Therefore, the steady academic language growth of the treat-
ment student group is striking.

There were small effect sizes on IPT oral, writing, and total English proficiency for 
ELLs with SIOP-trained teachers. When interpreting these differences, we should con-
sider that effect sizes for treatment differences tend to be greatest at the primary grades 
with a steady decline as the grades progress (Bloom et al., 2008). Further, effect sizes for 
ELLs are often lower and more variable than those for native English-speaking students 
in literacy intervention studies (August & Shanahan, 2006). The English language learn-
ers in this study were in Grades 6–12 so, although small, the effect sizes of .29 to .31 for 
the difference in means on the oral language and writing measures show the potential of 
the SIOP training.

In response to our research question about teacher development, we found that 56% 
of the treatment teachers in Cohort 1 became high implementers of the SIOP Model after 
one year. Notably, 74% of the Cohort 2 teachers reached the high implementation level 
in just one year. We argue that the context of the SIOP Model initiative played a role in 
this difference. Cohort 1 teachers participated in a new, district-level initiative in Year 1. 
The coaching support was limited, the notion of focusing on language development in 
content courses was new, and a culture of working in a cross-disciplinary way was lack-
ing. In contrast, Cohort 2 teachers entered an existing structure and joined a team of 
teachers and coaches who had already experienced success with the SIOP Model. The 
SIOP Model was also viewed favorably at that point by the administration, which devoted 
more staff time to coaching, thus affording teachers more support.

IV The CREATE SIOP experimental study

In the New Jersey SIOP study, we scaled up the initial CREDE SIOP research with a 
greater number of teachers, students, grade levels, and outcome measures. The next proj-
ect expanded the program of research in four ways: 

xx We moved to an experimental design.
xx We focused on middle-school science.
xx We explored strategies to reduce the time needed for teachers to become high 

SIOP implementers; and 
xx We added native English speakers and former ELLs to the analysis. 

The next investigation, ‘The impact of the SIOP Model on middle-school science and 
language learning’, was sponsored by the Center for Research on the Educational 
Achievement and Teaching of English Language Learners (CREATE) and funded by the 
US Department of Education. The multi-phase project began in the 2005–06 school year 
and was conducted by researchers at California State University Long Beach, the Center 
for Applied Linguistics, and the University of Houston.
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Using a small cluster-randomized trial with randomization at the school level, the 
study investigated the impact of the SIOP Model on student achievement in middle-
school science and tested alternative delivery systems of SIOP professional develop-
ment. Science was selected because of its importance in schooling and because it was a 
recent addition to federal testing mandates. The research question was:

What are the effects of the SIOP Model on the acquisition of academic language and science 
concepts among English language learners in middle-school science classrooms?

1 Phase 1: Pilot study

Phase 1 of the project was a pilot study to design and refine Life Science curriculum units 
in order to infuse SIOP Model instruction. The goal of the modified units was to jump 
start the teachers’ SIOP implementation. The units were aligned to state standards in sci-
ence, English language arts, and English language development. They were designed 
using the district textbook and other curriculum materials and followed the district pac-
ing guide. The language objectives in the units targeted language and literacy skills nec-
essary for ELL achievement in science. While lesson activities varied, key elements were 
present throughout: activities to practice all four language skills, frequent opportunities 
for student–student interaction, use of manipulatives and graphic organizers, modeling 
of lesson tasks, and review of key vocabulary and content concepts at each lesson’s end. 
The units were revised for the Phase 2 study.

We also created and field-tested science language assessments aligned to the units to 
measure ELLs’ acquisition of science vocabulary, reading, and writing skills. The pro-
cess was informed by the World-class Instructional Design and Assessment (WIDA) 
Access for ELLs® test design and by research from the Center for Research on Evaluation, 
Standards, and Student Testing (CRESST) on writing test tasks. Specifically, these 
researcher-developed assessments included graphic support, text elaboration and simpli-
fication, items ranging in levels of difficulty, and task types similar to lesson activities. 
Each assessment had a reading passage on the topic being tested, such as photosynthesis, 
followed by multiple choice, short answer, and essay questions.

2 Phase 2: Randomized study

In Phase 2, 10 middle schools in one large urban district in southern California with large 
(over 25%) and moderate (4%–10%) numbers of ELLs were selected for this study. 
Schools in each category (large and moderate) were randomly assigned to either treat-
ment (SIOP Model) or control (typical science instruction) conditions ensuring an equal 
distribution of ELL population type. Following randomization, but prior to data collec-
tion, two control schools withdrew, leaving a total of three control schools and five SIOP 
treatment schools.

Following state requirements, science teachers in both conditions had certifications or 
endorsements for teaching English language learners. However, treatment teachers (n = 8) 
were trained in the SIOP Model and provided with SIOP science curriculum units so that 
they would be prepared to implement the lesson plans effectively. Treatment teachers 
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received an intensive two-and-one-half-day workshop before the school year began where 
researchers introduced them to the SIOP Model components and second language acquisi-
tion theory. Participants watched videos illustrating effective classroom implementation of 
each component’s features, rated the lessons using the protocol, justified their ratings, and 
engaged in a thorough group discussion of each feature. They also practiced SIOP tech-
niques to deepen their understanding. Participants then reviewed the SIOP lesson plans in 
the Life Science units (cell structure and function, photosynthesis and respiration, cell divi-
sion, genetics), including activity procedures, student handouts, and the assessments.

Life Science was taught at Grade 7 in this district and for only one semester. This situ-
ation unfortunately condensed the time for professional development, data collection, 
and potential impact. Over nine weeks, teachers taught the four units using the SIOP les-
son plans. Coaching was provided to each treatment teacher by researchers experienced 
in implementing the model. The coaching process included three steps: 

1. teacher and coach reviewed the lesson plan together in advance;
2. coach observed and rated the lesson using the SIOP protocol; and 
3. the two held a debriefing and feedback session.

Control teachers (n = 4) taught the same four topics of study in the same time frame 
using their typical methods. They received neither SIOP training nor coaching. They 
were observed by researchers and their lessons were rated with the protocol as well.

Students in both conditions were given the CREATE science language assessments as 
a pre-test at the beginning of each unit and as a post-test at the end to measure growth in 
acquisition of science language. The essays were scored using the IMAGE writing rubric. 
At the end of the semester, all students were given a science content measure developed 
and administered by the district.

In the data analysis, we compared the assessment results of students in the SIOP 
classes (n = 649) to those of control students (n = 372). The sample included:

xx students who were native English speakers (English Only = EO);
xx students who had been redesignated as fluent English proficient for more than 3 

(FEP3);
xx students who had been more recently redesignated (FEP) (3 years or less); and 
xx English language learners.3

To determine if the SIOP instruction affected students’ science language and concept 
development, hierarchical linear modeling (HLM) was used, with pre-test scores serving 
as the covariate. Our statistical model used students within sections, section within 
teacher, and school as the random effects. In addition, because student-level and teacher-
level fixed-effect variables may influence student outcomes, we examined the students’ 
pre-test science scores and their language classification (e.g. EO, ELL) as student vari-
ables, and condition (treatment or control) and level of SIOP implementation (high, 
medium, low) as teacher variables. The outcome variables were the composite post-test 
scores created by aggregating the four specific post-test assessments into separate scores 
for the essay and non-essay (multiple choice and short answer) components.
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Table 4 presents the mean scores for the composite non-essay and composite essay 
components. Results from the conditional ANCOVA model of HLM indicated that students 
in the treatment condition – regardless of language proficiency classification – outperformed, 
on average, those in the control, although not to a statistically significant degree. There was 
an approximate 0.9 point advantage (γ = 0.9, s.e. = 2.1, t = .429, p = .67) for students in 
SIOP schools on the non-essay component of the post-test and an approximate 5.5 point 
advantage (γ = 5.5, s.e. = 6.8, t = .809, p = .418) on the essay component.

We also considered the effect sizes using a pooled within-groups estimate of the 
standard deviation taken from a simple calculation of the within-group means and 
standard deviations (Hedges, 2007). The effect of SIOP instruction on the non-essay 
component of the post-test was associated with Hedges’ g = .103, whereas the effect 
on the essay component of the post-test was g = .197. These results indicate small posi-
tive effects.

Based on our observations of the teachers in both groups, we were not surprised that 
significant differences between the treatment and control groups did not occur. Many 
SIOP-trained teachers did not implement the model to a high degree, and some control 
teachers implemented many SIOP features, resulting in high ratings on the SIOP proto-
col. For this reason we explored the relationship between teacher implementation level 
and student achievement, regardless of condition. The results indicated a positive rela-
tionship between teacher implementation level and average student gains. In other words, 
students whose teachers implemented the SIOP Model to a high degree performed sig-
nificantly better on the assessments than students whose teachers were weak implement-
ers (R2 = .22, p < .05), emphasizing the importance of fidelity to the model (Echevarría 
et al., 2011). 

3 Discussion

Several reasons may explain why the overall differences between the treatment and con-
trol groups were not stronger. First, at the research design level, power was limited due 
to the small number of schools and teachers. Although we had 27 sections in the SIOP 
group, 15 in the control group, and over 1,000 students in the study, we were limited with 
only eight schools and 12 teachers agreeing to participate. Ideally, the study would have 
involved a larger number of schools, more teachers, and a more balanced representation 
of sections within teachers. 

Table 4 CREATE SIOP: Science language mean scores for non-essay and essay components

Control (n = 372) Treatment (n = 649)

Pre-test Post-test Pre-test Post-test

M SD M SD M SD M SD

Non-essay component 15.48  7.31 19.36  8.60 15.86  7.81 20.83  8.72
Essay component 41.77 20.89 56.41 24.62 43.78 24.72 61.21 29.63
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However, increasing the sample size in any of these dimensions heightens the diffi-
culty in implementing the SIOP treatment. Changing teacher practice requires significant 
time and on-going support (Saunders et al., 2009), and both are necessary for most teach-
ers to reach a high level of implementation. In this study the intervention lasted only 9 
weeks. It is unlikely that in this very short time teachers were able to develop a strong 
working knowledge of the SIOP Model. Moreover, this period of time was too brief for 
a change in instruction to significantly impact student achievement. Yet, the effect sizes, 
despite the short intervention, are affirmative, and it is possible that given more exposure 
to high quality SIOP science instruction, the students would have performed better.

The level of SIOP implementation varied greatly among teachers for many reasons 
including level of commitment to the project, skill, and teaching style. Although some 
variability in adoption of a new practice is expected, in a study such as this one, with a 
limited number of schools and teachers, this variability further reduces power and under-
mines the impact. The initial teacher professional development was only two-and-one-
half days long and was conducted just prior to the beginning of data collection. It is 
possible that with longer, more sustained training, teachers would have implemented the 
SIOP features to a greater degree, which would have had greater effect on student 
achievement. Nonetheless, when teacher implementation was high, student achievement 
did increase.

V Challenges and benefits to scaling up SIOP research

It is expected in educational research for promising interventions to be scaled up. As we 
conducted this program of SIOP research over time, however, we realized that scaling up 
yields both challenges and benefits.

1 Teacher commitment

Teacher commitment can be a challenge or a benefit. In our CREDE SIOP study, we 
worked with a small group of dedicated, enthusiastic, middle-school teachers who were 
recommended for participation due to their status as excellent teachers of ELLs. Their 
commitment to the research and development of a model of sheltered instruction was 
strong. Their willingness to work collaboratively after school, to invite us in to observe in 
their classrooms, to regard videotapes of their instruction with a critical eye, and to test the 
organic model was beneficial all around. As we moved to the writing assessment study, 
they recruited additional teachers, most of whom also had a keen interest in the results.

In the New Jersey study, with more teachers and the high-school level in the mix, it 
took more time to persuade many treatment teachers that the research had value and that 
SIOP instruction was both doable and useful in their classrooms. Fortunately, we had two 
years to work with the staff and, as noted, the second cohort acculturated more rapidly 
and, as a group, learned the model faster. In this study, most of the participants were 
volunteers and we had strong administrative commitment. These factors added to the 
positive environment. At the comparison site, however, there was much less commitment 
to the research. Teachers tolerated our observations but showed scant interest in the 
investigation.
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The CREATE study in contrast assigned schools and teachers randomly to treatment 
or control conditions. While it provided science lessons to jump-start SIOP implementa-
tion in class, the professional development time was considerably truncated. Commitment 
felt qualitatively different here. More teachers went through the motions and despite 
coaching sessions to support their efforts, interest in implementing the lessons well was 
decidedly lacking.

Teacher commitment correlated to fidelity of implementation across the three studies. 
In general, the more committed the teachers, the harder they tried, the more they sought 
out coaching guidance, and the more enthusiasm they had. Some still took two years to 
reach high levels of implementation as in the New Jersey study, but they made consistent 
progress during that time.

2 Accountability pressures

We believe that the US educational context also played a role in the teachers’ commit-
ment. We began the research program before the ‘era of accountability’ was the norm. 
Prior to the No Child Left Behind’s widespread enactment in the 2002–03 school year, 
teachers were less focused on test scores and had relatively more freedom in their class-
rooms. Teachers felt they had more time for activities outside their regular duties, such 
as collaborative research projects. They had no pressure to raise test scores in order to 
ensure that a school would make mandated adequate yearly progress (AYP) targets. 

Even when we began our New Jersey study in the summer of 2004, the pressure was 
less than we find today. Schools may not have been performing as well as desired, but 
since the time that the study began, severe sanctions, such as school closures, have been 
carried out based on school performance. This, along with several years of bad press and 
growing resentment of students who ‘bring down’ AYP have changed the US classroom 
climate. At the time of the study, however, the New Jersey study teachers were concerned 
about student achievement, but not overly so. Moreover, New Jersey had an alternate 
graduation assessment available to students who did not pass the state high-school tests, 
and this option eased the pressure for teachers and students.

The climate was different during the CREATE study. Teachers were stressed by test 
scores and school performance. More paperwork and more test-taking practice were 
asked of them. They felt that they had less time for non-essential activities, which is how 
they viewed research participation. The situation was further impaired because we had 
less time to get to know the teachers and to help them understand and implement the 
SIOP Model.

3 Comparison/control groups

The selection of the comparison district in our New Jersey study posed an unexpected 
challenge. We easily identified the treatment district and received approval from the 
district superintendent and the state Department of Education. However, we needed a 
separate comparison district because the middle schools were not matched (one was a 
designated Title I school, a low socioeconomic indicator) and high-school students and 
teachers could not be placed in distinct groups. We looked for a district that matched on 
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several factors, i.e. linguistic diversity, socioeconomic status, achievement scores on 
state exams, and an ESL language program design; but convincing a district to act as the 
comparison site was difficult. Districts declined for several reasons. Some with predomi-
nantly native Spanish speakers provided a bilingual program in the middle schools. A 
few had participated in another intervention in recent years and were reluctant to take on 
a new project. Some districts objected to being labeled a comparison site, despite prom-
ised anonymity and free professional development. As a result, we caution other research-
ers to anticipate the challenge of securing a comparison or control site. As an educational 
community, we may need to develop new types of incentives for such participation.

4 Professional development

The professional development settings and time frames seemed to make a distinct differ-
ence in the outcomes of these studies. Having sufficient time to learn about the SIOP 
Model, try it out in class, and get feedback from coaches led to a higher level of imple-
mentation and more statistically significant results on measures of student academic lit-
eracy. In our CREATE study, we tried to condense the time needed to learn the model in 
order to test whether it could be shortened with the addition of SIOP-infused units and to 
conform to the district calendar. We found that a few days of training prior to data collec-
tion, even with lesson plans and coaching, were insufficient for teacher fidelity and sig-
nificant student performance. However, in this study, the trend favored the treatment 
group and there was a small effect size, signaling some room for optimism if the profes-
sional development time were increased and if data collection occurred after teachers 
were more proficient in the model.

VI Suggestions for future research

In the New Jersey and CREATE studies, teachers were still engaged in the SIOP profes-
sional development process while data collection occurred. Some teachers had not 
completed the training and some did not implement the SIOP Model to a high degree 
before student achievement was assessed. Further, some students only had teachers who 
were low implementers of the model. Given the complexity of the model, should a similar 
study be done in the future, we recommend more time be given for teacher implementation 
before collecting student achievement data and an analysis of student performance linked 
to teacher level of implementation be conducted. We were unable to do this analysis in the 
New Jersey study because the subset of students with solely high or low implementers was 
too small for comparison purposes. The analysis in the CREATE study showed, however, 
that teacher level of implementation matters for student performance.

We also recommend a future study collect and analyse student performance data on 
content area exams, with pre- and post-measures, so that the impact of SIOP instruction 
on content achievement could be investigated. The content tests in New Jersey, as in 
most states, did not fit this goal. Students do not take the same test two years in a row. To 
examine student achievement then, other content tests are needed, but in the current 
educational climate in the USA with heavy testing already in place, more assessments are 
a burden that teachers and students may not deserve to bear.
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A longitudinal, randomized study of the SIOP Model would also be welcome, but stu-
dent mobility would need to be accommodated because turnover is high in these urban 
settings. Ideally, a randomized experimental study could look at the effects of SIOP Model 
instruction on the same cohort of students over three to five years and compare their 
achievement to that of a control group of students. Some schools are conducting program 
evaluations along these lines, but they usually lack a comparison or control group.

VII Conclusions

It is not often that educational researchers have a chance to build, test, and refine a model 
over an extended time period. We have had the advantage of working on SIOP research and 
professional development for more than 10 years. This has given us a chance to test the 
model in different settings and subject areas, with quasi- experimental and random experi-
mental designs. We have studied ways to enhance the professional development and 
focused on one subject area to see if such concentration of teachers and curriculum units 
might have an impact. We have seen positive effects for ELLs, former ELLs, and native 
English speakers.

The findings from these studies indicate that the SIOP Model offers a promising 
approach to professional development that would improve the quality of instruction to 
ELLs and enhance their English language achievement. Although the effect sizes were 
small, they represent positive results. So far, we have found that teachers with SIOP 
Model training need 1–2 years of support to become high implementers. We will con-
tinue to test methods for reducing the time, but we acknowledge that changing teacher 
practice is a long-term endeavor. School reform policies need to anticipate and plan for 
such time frames and ought to provide not only a series of workshops but also additional 
support through coaching, lesson planning, and other technical assistance.
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Notes

1 Although the state of New Jersey switched language proficiency tests in the second year of 
the study, our two districts gave the IPT again.

2 New Jersey changed tests during the study. In the first year, Grade 6 and 7 students took the 
TerraNova in reading, language, math, social studies and science. In the second year, they 
were only tested in reading and math on the NJ Ask.

3 Because these were heterogeneous science classes, not only ELL, our research question was 
broadened to include all students.
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