English Learners in STEM Subijects:

Transforming Classrooms, Schools, and Lives

Highlights for District and School Leaders

English learners (ELs) comprise a diverse and talented pool of learners who
bring valuable perspectives and resources to science, technology, engineer-
ing, and mathematics (STEM) that are born out of their experiences in their
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English Learners in STEM Subjects: Transforming Classrooms, Schools, and Lives
(2018), a report from the National Academies of Sciences, Engineering, and
Medicine, emphasizes the importance of teaching language and STEM con-
tent in an interconnected way and identifies factors that affect ELs’ access to
rigorous, grade-appropriate STEM content learning opportunities and their
success in STEM. Organizing schools and equipping teachers so that all stu-
dents, including ELs, have opportunities to reach their full potential in STEM
requires changes in classrooms and schools. This brief highlights information
and recommendations from the report that are relevant to district and school
leaders: Superintendent, chief academic officers, school/board of education
members, and principals.

Policies at the federal, state, and local levels can either facilitate ELs’ opportunities in STEM or constrain teach-
ing and learning in ways that are detrimental. The capacity building needed for facilitation not only in-
cludes allocating and implementing resources appropriately, but also examining the broader policies
with concerted efforts to shift them. The report outlines three components of continuous improvement
efforts that can facilitate systemic transformation by districts and schools: organizational culture, educators’
capability, and policy and management.

ORGANIZATIONAL CULTURE

Organizational culture encompasses local norms, routines, and practices that shape district and school culture
as well as expectations for educator professionalism, collaboration, and reflection. Establishing an organiza-
tional culture that supports the success of ELs in STEM requires attention to district and school leader-
ship, collaboration, data-informed decision making, and community and family engagement.

District and school leadership. This includes EL-focused central office leaders elevated to positions that in-
volve them in cabinet decisions related to instructional priorities and human resources development and de-
ployment. Additionally, district and school leaders should promote system-wide integration of language and
content learning across instruction, curriculum, assessment, professional learning, and policies for categoriza-
tion of ELs.

Culture of collaboration. District and school leaders who are working to promote the success of ELs should
establish a culture of collaborative problem solving, experimentation, and learning. This includes developing
peer networks across school systems in which leaders identify, analyze, and respond effectively to policy and
practice issues; engage in information exchange and research that support their professional learning and de-
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velopment; and implement system-wide changes to policies,
programs, and practices that transform STEM learning for ELs.

Data informed decision-making. Leaders should collect
and analyze a range of data related to achievement, program

quality, and teacher quality to identify policies and practic- Organizational
es that are either stalling or generating success for ELs. By * Dt ana sl
looking at data specifically pertaining to ELs” access to STEM oEtes e
coursework and content, leaders at all levels of administration i (s et

are better equipped to make data-driven decisions related to
teaching ELs in STEM. Equity audits are a promising tool to
help leaders ensure that all students have access to high-qual-
ity learning opportunities. These can include qualitative data
collected through classroom observations, which can inform
decisions about where and for whom (e.g., recently arrived,
long-term, or reclassified ELs) interventions are needed.

Community and family engagement. Partnerships with in-

termediary organizations in communities—such as museums, ~ FIGURE Components of continuous improvement
businesses, industry, professional organizations, and universi- ~ &fforts.

ties—can also facilitate success in STEM for ELs. These external

partnerships can create a rich ecosystem of STEM learning for

educators, students, and families, especially when they are purposefully selected and designed to improve the
existing practices at the school. In addition, successful partnerships focused on STEM learning for ELs typically
have a district-based coordinator who establishes relationships with intermediary organizations and works
with them to develop activities that introduce and deepen students’ and families” understandings of STEM.

EDUCATOR CAPABILITY

Educator capability refers to the beliefs and expertise of educators that influence their ability to implement
curriculum, strategies, and other practices. Building educator capability to teach ELs is driven by a clear
instructional vision that is developed by an EL-focused leadership team; grounded in principles of di-
versity, equity, and inclusion; and has articulated goals for language and content integration that are
aligned to rigorous standards.

Instructional vision and framework. To develop a shared instructional vision, district leaders should provide
the time and space for leadership teams to engage in capacity development, planning, and a variety of learn-
ing experiences that strengthen their understandings of ELs, their experiences in schools, and their success in
STEM subjects. Furthermore, the visioning process is critical for developing an instructional framework that
guides district-wide efforts to transform STEM learning for ELs. This instructional framework should empha-
size three principles—opportunity to learn, asset orientation, and student autonomy—;it should also reflect
a coherent language development approach designed to provide ELs with opportunities to develop content
area knowledge, analytical practices, and discipline-specific academic language simultaneously.

Professional learning. District leadership can also work with EL specialists to provide job-embedded teacher
professional development focused on develooping teachers’ knowledge and skills related to facilitating aca-
demic conversations in classrooms. All teachers would benefit from professional development opportunities
that attend to explicit integration of STEM content and disciplinary language. Yet there are likely to be distinct
professional learning needs that differ for elementary and secondary teachers. Elementary teachers may need
more support for learning STEM content, while secondary STEM teachers may require more exposure to in-
structional strategies and resources. But regardless of specific needs, deliberate attention to building educator
capability is required for improvement efforts that provide equitable STEM learning opportunities for ELs to
be taken up in a widespread manner.



POLICY AND MANAGEMENT

Integrating STEM content and English language learning across systems may require the creation of
new policies and practices related to curriculum development, materials selection, assessment, instruc-
tion, staffing, and professional development.

Fiscal and human resources. District and school leaders may need to adjust the allocation of fiscal resources
in order to hire and retain educators with appropriate credentials in STEM content and English as a Second
Language (ESL) or ELD, or those with bilingual skills. Alternatively, funds might be used to augment the skills
of existing staff by offering ESL certificate courses to teachers who can then deliver EL-focused professional
development to others in the district, including paraprofessionals. Although the allocation of fiscal resources
for EL STEM education varies within and between school districts, research points to the value of blending dis-
trict and school involvement in resource allocation and decision making. For instance, positive gains for ELs in
STEM are associated with aligning fiscal and human resources. Therefore, district and school leaders should
ensure that all policies align to the instructional vision and framework for STEM learning for ELs, and
then allocate fiscal and human resources and extended supports, appropriately.

Monitoring and guidelines. Plans for monitoring and documenting progress, communicating the impact of
new policies and practices, and providing guidance for continuous improvement should be developed and
implemented. This work is typically facilitated by an oversight committee made up of district leadership and
critical community leaders. The oversight committee engages in data collection and analysis to monitor dis-
trict and school progress in facilitating ELs” access to and progress in STEM, and offers guidance on program
design and redesign, staffing, professional development, and resource allocation. This reflects a shift from a
focus on compliance to monitoring and support.

RECOMMENDATIONS

The report offers a set of recommendations to guide the efforts of policymakers, state, district, and school
leaders, as well as educators, as they work collaboratively to support ELs” learning in STEM subjects. Below are
the key recommendations that are specific to district and school leaders.

RECOMMENDATION 1: Evaluate current policies, approaches, and resources that have the potential to
negatively affect ELs’ access to STEM learning opportunities, including classification and reclassifica-
tion, course-taking, classroom instruction, program models offered, professional development, staff-
ing, and fiscal resources, etc.

* Districts should examine the policies and procedures that are in place for consistently implementing state
procedures/criteria for classifying/reclassifying ELs.

* District leaders and school personnel should examine (a) the program models and placement of ELs in
STEM courses with particular attention to grade bands as well as issues associated with overrepresentation
of ELs in remedial courses, (b) preparation of STEM teachers with attention to schools with large EL popula-
tions, (c) the opportunities for teacher collaboration and professional development, and (d) the distribution
of financial and human resources.

* Schools should evaluate ELs’ success in STEM classes, the quality of STEM classroom instruction and the
positioning of ELs in the classroom, the qualifications of teachers hired, the professional development op-
portunities offered to teachers, and the resources (e.g., time and space) allocated to STEM learning.

RECOMMENDATION 2: Develop a high-quality framework to identify and remove barriers to ELs’ partic-
ipation in rigorous STEM learning opportunities.

* District and school leaders should identify and enact norms of shared responsibility for success of ELs in
STEM both within the district central office and within schools, developed by teams of district and school
leaders associated with STEM and ELD/ESL education.



* Leaders in states, districts, and schools should continuously evaluate, monitor, and refine policies to ensure
that ELs” STEM learning outcomes are comparable to their never-EL peers.

RECOMMENDATION 5: Encourage and facilitate engagement with stakeholders in ELs’ local environ-
ment to support STEM learning.

* Schools and districts should reach out to families and caregivers to help them understand the available in-
structional programs in STEM and the different academic and occupational opportunities related to STEM,
including what resources might be available in the community.

English Learners in STEM Subjects: Transforming
Classrooms, Schools, and Lives (2018)

Available:
https://nationalacademies.org/ELinSTEM

COMMITTEE ON SUPPORTING ENGLISH LEARNERS IN STEM SUBJECTS

DAVID J. FRANCIS (Chair), Department of Psychology, University of Houston; ALISON BAILEY, Department
of Education, University of California, Los Angeles; HYMAN BASS, School of Education, University of Michi-
gan; CORY BUXTON, College of Education, Oregon State University; KATHRYN CHVAL, College of Educa-
tion, University of Missouri; MARTA CIVIL, Department of Mathematics, University of Arizona; CHRISTINE M.
CUNNINGHAM, Museum of Science, Boston; RODOLFO DIRZO, Department of Biological Sciences, Stanford
University; LESLIE HERRENKOHL, College of Education, University of Washington, and School of Education,
University of Michigan; MEGAN HOPKINS, Department of Education Studies, University of California, San
Diego; OKHEE LEE, Department of Teaching and Learning, New York University; JUDIT MOSCHKOVICH, De-
partment of Education, University of California, Santa Cruz; KENDRA RENAE PULLEN, Caddo Parish Public
Schools, Shreveport, LA; MARIA SANTOS, WestEd; MARY SCHLEPPEGRELL, School of Education, University
of Michigan; GUILLERMO SOLANO-FLORES, Graduate School of Education, Stanford University; AMY STE-
PHENS, Study Director; KENNE DIBNER, Program Officer; SUZANNE LE MENESTREL, Senior Program Officer;
MARGARET KELLY, Senior Program Assistant; TIFFANY TAYLOR, Research Associate; HEIDI SCHWEINGRUBER,
Director, Board on Science Education.

For More Information . . . This Highlights for District andSchool Leaders was The National Academies of
prepared by the Board on Science Education based on the Consensus Study SCIENCES - ENGINEERING - MEDICINE
Repor.t English Learners in STEM Subjects: Transforming _Classrooms, Schools, The nation turns to the National Academnies
and Lives (2018). The study was sponsored by the National Science Foun- of Sciences, Engineering, and Medicine for
dation. Any opinions, findings, conclusions, or recommendations expressed independent, objective advice onissues that
in this publication do not necessarily reflect the views of any organization affect people’s lives worldwide.

. . . www.national-academies.org
or agency that provided support for the project. Copies of the Consensus
Study Report are available from the National Academies Press, (800) 624-

6242; http://www.nas.edu/ELInSTEM. Division of Behavioral and Social

Sciences and Education

________________________________________________________________________________________________________|]
Copyright 2020 by the National Academy of Sciences. All rights reserved.

4


http://www.nas.edu/ELinSTEM
https://nationalacademies.org/ELinSTEM

