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1. What is the name or title of the instructional strategy/model, program, material, or intervention?  What was the research question?  What was the intended outcome of goal?
Name/Title: Instructional congruence framework
Research Question: 

What is the impact of an instructional congruence framework on science and literacy achievement of culturally and linguistically diverse elementary students? 

Description of subjects:  (Include number of participants, age, SES, etc.)

The subjects were 1,523 students (772 third graders and 751 fourth graders) in all 53 third- and fourth-grade classes in six schools of one urban district.  The ethnic makeup of the student population in the district during the year the study began was 57% Hispanic, 30% black (including 7.4% Haitian), 11% White non-Hispanic, and 2% Asian and Native American.  District-wide, 70% of elementary students participated in free or reduced lunch programs, and 25% were designated as limited English proficient (LEP).

2.  Describe the strategy/model, program, material, or intervention.
Instructional congruence framework is a process of articulating academic disciplines with students’ cultural and linguistic experiences to make the academic content and process accessible, relevant, and meaningful for these students.  For English Language Learners (ELL) instructional congruence also involves promoting English language and literacy development as part of subject area instruction, such as science in this case.  The research focused on three domains of intervention: (a) science knowledge, (b) English language and literacy, and (c) students’ home language and culture.  The intervention was comprised of three components: (a) instructional units, including student booklets, teachers’ guides, and science supplies; (b) teacher workshops; and (c) teachers’ classroom practices with their students.  Included are two units each for Grades 3 (Measurement and Matter and 4 (The Water Cycle and Weather).  The units generally were taught 2 hours per week for two to three months.  Teacher and student material was developed based on national standards.

To promote science inquiry with students who may be less familiar with scientific practices, the units are designed to move progressively along the continuum of teacher-explicit instruction to student-initiated exploration.  Accompanying teachers’ guides provide content-specific teaching strategies for each lesson.    The guides also provide suggestions to promote literacy.  Student booklets highlight activities or strategies to foster reading and writing in the context of science instruction.  

In addition to general literacy development in English, the units address the needs of EELs by providing explicit guidance to promote their English proficiency.  The teachers’ guides emphasize the importance of linguistic scaffolding.  They offer strategies to incorporate students’ prior linguistic and cultural knowledge in science instruction, along with specific classroom strategies for incorporating linguistic and cultural experiences of diverse student groups in science instruction.

3.  Describe the design of the study (sample selection, assignment to treatment, controls, length of intervention, etc.)

All 53 third- and fourth-grade teachers at the six selected schools participated in the study.  Class size ranged from 20 to 35 students.  Teachers attended four full-day workshops on regular school days over the course of the year.  The first workshop focused on inquiry-based science instruction, the second on incorporating English language and literacy development into specific science lessons, the third on the role of students’ home languages and cultures in science instruction.  The fourth teacher workshop, at the end of the year, focused on teachers sharing feedback on content and design of the instructional units, on their experiences with implementation, on perceptions of student progress and on changing thoughts on how to integrate English language and literacy development as well as students’ home language and culture with science instruction.  

Implementation of the intervention took place over a two-year period with the first year considered a pilot program.

4. What instruments were used to collect data and what metric(s) (effect size, tests of significance, etc.) were used to report results?  (Include all measures of dependent variable as well as implementation, attitudes, etc.)

A pre-post experimental design was employed in the research.  To measure science achievement two unit tests were developed to measure students’ mastery of key science concepts and “big ideas” of patterns, systems, models, and relationships.  The tests also measured students’ ability to conduct science inquiry using (a) relatively structured inquiry tasks and (b) relatively open-ended inquiry tasks.  Also developed were tests for each grade level consisting of public-release items from the NAEP and the TIMSS.   The internal consistency reliability estimates of the four project-developed unit tests for Grades 3 and 4 ranged between =.71 and  =.82 on the pretests and between  =.79 and  =.86 on the posttests.  Internal consistency reliability estimates of the NAEP/TIMSS tests were  =.41 on the pretest and  =.58 on the posttest for grade 3 and  =.64 on the pretest and  =.75 on the posttest for Grade 4.  

To assess literacy achievement one prompt for expository writing was developed for each grade level.   For the expository writing samples, two scoring rubrics were developed, the first to assess content and the second to assess form.  Each rubric used a score of 1 to 4.

The resulting changes in student scores between pre-and posttests were analyzed using dependent t tests and Cohen’s d effect magnitudes.  Because of high student mobility there was considerable missing data, which were handled via maximum likelihood estimation.

5. Briefly describe and summarize the results of the study. 

Significance tests of mean scores between pre- and posttests indicated statistically significant increases on all measures of science and literacy at both grade levels with t values ranging from 16.66 to 46.10, all significant with p<0.001.  The analyses also yielded large effect magnitudes on all of the measures (Cohen’s d) ranging from 1.02 to 2.95.
Analyses yielded generally stronger effect magnitudes (Cohen’s d) for science achievement over 

literacy achievement with both third and fourth graders.  On measures of science inquiry and NAEP/TIMSS, analyses yielded stronger effect magnitudes for third graders over fourth graders; however, effect magnitudes on measures of writing form and content were similar with both third and fourth graders.

6. Did the study include an evaluation of how the intervention was implemented?  Did          implementation data address both the frequency of use as well as the integrity of the implementation?

No: 
Yes:
If yes, briefly describe.
Fidelity of implementation was confirmed through classroom observations by project personnel and by teachers’ self-reports on a questionnaire.

7.
Were gains in student achievement reported?  

No:    Yes:      If yes, briefly describe.
Student gains on posttest over pretest mean scores on all measures, including science content, science inquiry and literacy, were statistically significant for both third-grade and fourth-grade.


If student achievement gains were reported, were they sustained over time?

7. Replication:  Did the study cite previous tests of this treatment?  Is this study a replication of an earlier study?

No: 
Yes:
If yes, briefly describe.  A study by Amaral et.al, 2002 examined the impact of a district-wide intervention program on science and literacy achievement of elementary students functioning at different levels of English proficiency.
Summary:

Rating
 4
 Design (scale: 1-5)


This research examined the impact on an instructional intervention to promote science and literacy achievement of culturally and linguistically diverse elementary students.  The subjects were 1,523 students (772 third graders and 751 fourth graders) in all 53 third- and fourth-grade classes in six schools of a culturally diverse urban district.  On a variety of measures of science achievement and several measures of literacy achievement the mean scores between pre- and posttests indicated statistically significant increases on all measures of science and literacy at both grade levels.   A control group was not possible as part of this study because science instruction is minimally a part of the curriculum in inner city schools where culturally and linguistically diverse students tend to be concentrated.
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