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Research Meets Policy:  
Opportunity to Learn Science? 

 

 

Introduction 
In 2009, Massachusetts set out to improve teaching and 
learning in science, focusing on the integration of science, 
technology/engineering (STE), and math courses through 
updated curriculum frameworks. In subsequent years, 
several national organizations have come together to 
develop the Next Generation Science Standards (NGSS) to 
prepare students for college and careers by focusing on 
critical thinking and communications skills across STE 
disciplines. Massachusetts is a lead state partner in NGSS 
development, joining 25 other states in drafting the 
standards. A final version of the NGSS is anticipated in 
spring 2013; after which, a Massachusetts review panel 
will make a recommendation to the Board of Elementary 
and Secondary Education in fall 2013 for revised state STE 
standards. If approved, implementation would begin in 
winter 2013 with a complete transition taking 2-3 years.  

The Commonwealth’s focus on developing comprehensive 
and integrated STE standards begs the question: to what 
extent are all students provided equal opportunities to 
master challenging STE content? Revised curriculum 
frameworks may change the way students learn STE 
subjects, but many students are not provided access to the 
resources needed to master them. In two reports released 
in 2008, Opportunity to Learn Audit: Elementary Science 
and Opportunity to Learn Audit: High School Science, the 
Rennie Center examined whether students in high- and low-
performing schools receive equitable opportunities to learn 
science. These two reports represented a first step in 
examining students’ opportunities to learn STE subjects 
across the Commonwealth. The studies profiled the 
promising practices of schools that we effective in 
educating students to achieve mastery in science, and 
identified key differences among elementary and high 
schools in supporting science instruction. 

Summary of findings 
Rennie Center findings, summarized in the table to the 
right, suggest that there are still clear gaps in the 
opportunities to learn science between low- and high-
performing schools on key issues,1

 

 including: teaching, 
financial resources, and non-financial support. 

                                                
1  Schools were classified as high- or low-performing using the Composite 

Performance Index (CPI) based on the results of the MCAS science 
assessments in 2006 and 2007. For detailed methodologies, see the full 
reports at www.renniecenter.org. 

 
 

Greater opportunities to learn 
Findings observed in high-performing schools and 

compared with opportunities in low-performing schools 

Teaching 
High-performing schools had more teachers who specialized 
in science. 

Elem. 

High-performing schools were more likely to have 
or create roles for teachers with specialized 
science knowledge. Most high-performers had 
teachers who were solely responsible for teaching 
science in one grade. 

High 
school 

High-performing schools had more science 
teachers than low-performing schools. They were 
also more likely to have all science classes taught 
by teachers certified in the science discipline in 
which they teach. 

School leadership supported science instruction. 

Elem. 

Leaders valued and prioritized science in most 
high-performers, and were more likely to 
mandate or encourage science-related 
professional development (PD). These schools 
also were more likely to have regular access to 
district science coordinators, who were 
scheduled to co-teach lessons and provide on-
site PD each week. 

Science teachers had more preparation time. 

High 
school 

Science teachers in high-performing schools had 
more time to plan/prepare for classes. The study 
also revealed that high- and low-performing 
schools had different notions of how much 
preparation time is sufficient. 

Financial support 
High-performing schools had more science funding, 
materials, and real-world experiences for students. 

Elem. 

High-performers had budgets that allowed them 
to purchase consumable materials and 
equipment, and often included supplemental 
funds from the PTO and/or community. Low-
performers were only able to use science 
materials for an allotted time period before 
sending them back to the district. High-
performers also had access to natural resources 
that reinforced instruction with real-world 
learning opportunities. 

High 
school 

High-performing schools had larger science 
budgets and equipment resources. These 
schools were more likely to connect classroom 
learning to real-world experiences. 
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Considerations 
While these findings do not provide a complete picture of 
science instruction in the Commonwealth or how existing 
disparities may relate to student outcomes, the studies do 
highlight potential strategies for ensuring all students have 
the opportunity to learn science and meet state standards. 
Based on the studies’ findings, we offer the following 
considerations for practitioners and policymakers. More 
complete considerations are available in the full text of the 
reports. 

Investments in science educators—including in 
alternative routes for science professionals to enter 
teaching—can enhance the teacher workforce. At both the 
elementary and high school levels, schools and districts 
can identify and develop qualified science teachers who 
can serve as resource specialists for the entire school and 
district. State policymakers might consider the use of 
financial incentives (e.g., multi-year bonuses, loan forgive-
ness, tuition-free advanced degrees at state universities) to 
ensure a greater number of credentialed teachers in high 
school science classrooms. Policymakers could also sup-
port high school teacher preparation programs for career-
changers by removing barriers to entering the teaching 
profession, allowing career changers from science-related 
fields to enter the classroom quickly while taking courses.   

Improve science instruction by connecting school and 
community. Schools and districts can greatly enhance 
opportunities for enrichment; students at both the 
elementary and high school levels could benefit greatly 
from partnerships with local universities and businesses 
that provide engaging science-related activities as well as 
science materials and equipment to students. Schools may 
wish to consider recruiting college students, retired science 
professionals, parents, or other volunteers to organize and 
lead extracurricular science activities. State policymakers 
may consider ways to further resource low-performing 
schools; the state may consider providing science 
coordinators whose role is to help schools develop 
partnerships with external providers of science-related 
enrichment opportunities. 

Make science education a priority by further aligning 
instructional resources with curricular need. Instructional 
resources—including time—are critical when it comes to 
mastering challenging science content. Schools and 
districts can develop district-wide guidelines for time spent 
on science; monitoring the adherence to those guidelines is 
a critical step in ensuring that students receive adequate 
opportunities to learn science. Working with up-to-date, 
well-functioning equipment and adequate materials 
conveys to students that science is a priority in the school; 
schools and districts may consider assessing how 
resources are being used and develop strategies for 
reallocating them or securing additional resources for 
science. 

Non-financial resources 
More time was spent on science in high-performing schools. 

Elem. 
High-performers averaged over 60 more minutes 
per week of science instruction than low-
performing schools. 

Parent involvement and advocacy for science was greater. 

Elem. 

Parent involvement at high-performing schools 
was markedly higher, with active PTOs that 
supported science instruction, while none of the 
low-performing schools reported parent 
involvement in science. High-performing schools 
were also more likely to report having parents 
that were highly educated, engaged in careers in 
science and technology, and more likely to 
engage in science-related learning at home. 

There were more options for placement in science courses. 

High 
school 

High-performers were more likely to offer the 
option of student placement in an advanced 
level course or different science subject, such as 
Technology/Engineering or Physics. 

High-performers offered enrichment opportunities, peer 
tutoring, or science-related partnerships with universities. 

High 
school 

High-performing schools were more likely to offer 
extracurricular science activities, such as: 
competitive science academic activities, clubs 
related to environmental science, and programs 
that foster science learning through creativity. 
These schools were also more likely to offer peer 
tutoring or science-related partnerships with 
universities, allowing access to equipment, 
special programs for students, teaching fellows 
to aid with instruction, and PD for teachers. 

  
State policymakers may wish to consider making 
competitive grants available to low-performing schools that 
present a comprehensive plan for improving their science 
program, including a clear rationale for how the funds will 
be used to support science instruction. 

Next steps 
Opportunities for students to participate in engaging 
instruction are essential to ensure success with the 
challenging science, technology, and engineering content 
defined by new curriculum frameworks. The Rennie 
Center’s research on opportunities to learn science in 
Massachusetts’ elementary and high school classrooms 
highlights critical issues in light of the upcoming decisions 
on new science standards and curriculum. We encourage 
stakeholders across the state to consider the strategies 
outlined from these reports as they work to improve the 
opportunities for all students to learn and achieve success 
in science, technology, and engineering. 

 
The full reports, Opportunity to Learn Audit: Elementary 
School Science and Opportunity to Learn Audit: High 
School Science can be found at: www.renniecenter.org.  
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