
!

Supporting the Implementation of 
NGSS through Research:  
Accountability 

 
 

Sherry A. Southerland, Florida State University 
John Settlage, University of Connecticut 

Nancy Brickhouse, University of Delaware 
 

Little change will be effective unless there is a better understanding of the 
complexity of schools and the education process (Cromwell & Scileppi, 1995). 

 
Decades of research into student learning have prompted science educators to discard the notion 
that science learning occurs by transmitting information from teacher to student. Instead, we 
recognize that students arrive at school with important ideas and experiences (Falk & Dierking, 
2010), that they require guidance with engaging in the concepts and practices of science, and that 
directing students to monitor their thinking vastly increases their ability to learn (Abell & 
Lederman, 2007; Duschl, Schwingruber, & Shouse, 2007). We argue that perceptions of 
educational accountability have not matured at the same pace. Indeed, we argue that flawed 
conceptions of accountability have been responsible, in part, for fundamentally derailing 
previous educational reform efforts (Cohen & Moffitt, 2009). Consequently, if the Next 
Generations Science Standards (NGSS) are to improve the ways science is taught and learned 
and if we are to get the reform “right” this time, we must employ a more theoretically and 
empirically informed conceptualizations of educational accountability. With this goal in mind, 
we examine a recent attempt to change the educational system to highlight the dangers of an 
overly simplistic approach to accountability.  
 
The expressed goal of No Child Left Behind Act (NCLB, 2001) was to reduce educational 
disparities. NCLB prompted each state to develop academic standards that identified the 
knowledge students were expected to learn. Schools were then held accountable for insuring that 
their students, and demographic subgroups (by family income, ethnicity, etc.), met identified 
academic targets. Initially, NCLB’s lever for change relied on student test scores in mathematics 
and reading (science was added in later years) as the metrics for success. The potential for 
rewards and the fear of punishment were expected to apply the pressure to propel schools to 
attain proficiency targets. More than stable goals, the proportion of students reaching ever-
increasing performance targets represented “progress.” In NCLB, a narrow array of measures 
(i.e., test scores in math and reading) drove accountability. Schools that met their targets received 
accolades and funding. Those that did not make adequate progress suffered a range of 
consequences that varied from state to state – from reductions in funding to the dismissal of all 
instructional and administrative staff (Supovitz, 2009). This reform attempted to drive 
accountability down to individual classrooms where teachers, and teacher education programs 
that produce them, were to be held accountable for student test performance. 
 
The impact of NCLB on science education reveals the perils of restrictive accountability. In 
response to NCLB, schools shifted emphasis away from science as well as any efforts not 



directly included in annual accountability calculations for reading and math (Hartry et al., 2012). 
Classroom time, professional development, and instructional materials emphasized reading and 
mathematics because those were tested areas (Horizon, 2013). Especially in settings that 
struggled to produce strong test scores, resources were shifted with science often becoming a 
casualty (Lee et al., 2008). When fear of math and reading test performance loomed, many 
schools reduced or even eliminated time for science instruction (Saka et al., 2009). Did NCLB 
deliberately eradicate science from America’s schools? In some respects, the answer does not 
matter since the effects are quite clear. Whether the intent or not, NCLB’s accountability 
approach further exacerbated educational inequities in science simply by discouraging struggling 
schools from spending time on science while allowing successful schools the latitude to teach 
science (as well social studies, the arts, and so on). Further discussions about these issues can be 
found in Anderson (2012), Brickhouse (2013), and Southerland (2013). 
 
NCLB produced clear changes to public education especially in terms of bringing accountability 
to bear on what teacher, administrators and superintendents think about and do on a daily basis. 
Unfortunately, the beneficial effects of NCLB are difficult to disentangle from the problems it 
created. While the authors of NCLB were wise to attach measures of performance to educational 
reform, the ways in which those measures were defined has further exacerbated educational 
inequities. How did this happen? Because of the failure to recognize that schools are 
embedded within broader, interconnected civic and educational systems, policymakers 
misjudged how school and educators would respond to NCLB legislation. If NCLB had been 
more attentive to how systems function, then the changes created by this legislation could have 
led to improvements rather than worsened educational opportunities. Because of its narrowly 
restricted accountability, NCLB increased educational inequity in science for many children by 
allowing science to be displaced by the narrow curricular focus on math and reading. Particularly 
for metropolitan and high-poverty schools systems, in the wake of NCLB children often receive 
NO science instruction. Worse yet, there is no evidence that this is a fair exchange; despite the 
intense focus on reading and mathematics scores, gains in these core areas never materialized 
and the achievement gaps remained (Dee & Jacobs, 2010; Lee, 2006). Science lost out, but it’s 
also not clear whether expected benefits counter-balanced the situation. 
 
Our stance is that a systems view of education would have allowed educators, policymakers and 
the public to anticipate the disastrous results of NCLB’s approach to accountability. More 
specifically, the damage inflicted to science education was predictable given NCLB’s narrow 
accountability criteria. Such missteps can be avoided during the adoption of the Next Generation 
Science Standards if we understand that education operates as a system that includes multiple 
relationships across many levels of that system (children, teachers, schools, districts, community 
sources of STEM education, families, etc.) (see Figure 1). It is our argument that a systems view 
of education and accountability can steer the implementation of the Next Generation Science 
Standards initiative to avoid past pitfalls and realize equitable and genuine improvements in 
schools.  

 
Re-Defining Accountability Using a Systems Perspective 

 
Even as NCLB fades, many citizens, politicians and policymakers maintain that the way to 
reform schools is by rewarding them for achievement and punishing them for failure. This 



presents an inaccurate portrayal because it is divorced from the reality of people and 
organizations. Furthermore, as NCLB has aptly demonstrated, such an approach fails to produce 
its intended effects. However, because of how it is drives change in education, accountability 
must be reconceptualized. Our understanding of accountability must be built using our 
knowledge that learners, teachers and schools are interconnected and mutually dependent 
components of the larger educational system (Figure 1). Within this view of organizations 
(Senge, 2001), change in a system requires that each component of the system is accountable for 
its role in that change. As the NGSS are implemented, its success rests on acknowledging the 
mutual responsibilities inherent among components of the larger educational system.  
Because no component of the system is independent from the others, science education reform 
requires that each level accepts responsibility for their contribution to success. In this way, 
accountability must be infused through all levels of the system and not restricted to the lower 
levels (i.e., schools, teachers, students). This is a radical departure from the accountability 
approach within NCLB or even the stance taken by the Council of Chief State School Officers 
(2011). This re-definition of educational accountability demands that we apply metrics to 
determine the extent to which each system level contributes to the greater whole (see figure 1).  

 
 
Yes, students should demonstrate their learning on standardized measures in science, because 
that is what the current climate accepts as valid. NCLB demonstrated that what is not tested is 
not taught. However, it is essential that all levels of the system must be held accountable which 



is accompanied by the need to develop accountability metrics for each system component. For 
example, teachers need to demonstrate their use of effective instructional practices in science. 
The metric for schools would include allocating appropriate classroom time for science, as well 
as providing planning time for teachers to coordinate science instruction. A school district’s 
metric should address providing strong professional development to support learning of teachers 
and administrators. The metrics for success for states must include providing the resources 
needed to implement the NGSS—including assessments that adequately measure the science 
knowledge and skills targeted by the NGSS. Publishing houses should be held accountable for 
the extent to which their instructional materials and assessments align with the NGSS. Full 
acknowledgement needs to be given to the fact that learning outside of school can and does 
significantly influence student achievement (Alexander, Entwisle, & Olson, 2007). Finally, all 
parts of the system should align their efforts to complement and support each other’s strengths 
and weaknesses. In short, for the NGSS to be successful, we must recognize that it has not been 
productive to exclusively focus accountability at the lowest level of the systems (students and 
teachers). Rather, each component of the educational system must be accountable to contributing 
to the greater whole with each being recognized for the unique contribution it provides.!
!

Accountability Must Include a Focus on Alignment among System Elements 
 

Using data to inform educational decision-making and tying those decisions to economic 
resources act as powerful levers affecting rapid change in schools. Carefully aligned assessments 
are necessary to ensure that the data generated will inform the intended changes. We must 
remember that students’ success on assessments is only valuable to the degree those assessments 
align with the agreed upon goals of the entire system. As described by the NSTA (2013) and 
suggested by the CCSSO (2011), improvements to science education require coordinating and 
aligning actions across all levels of the system toward a commonly agreed upon goal. If the 
reforms intended by the NGSS are to succeed, each element of the system (and not just the 
formal school system) must seek to maintain that alignment. Figure 1 identifies some metrics 
that we offer for consideration, but others need to be developed. 
 
Such alignment can only be possible with tangible portrayals of science teaching and learning for 
the system players to focus upon. A limitation of NCLB legislation was the absence of clear 
instructional expectations: end goals were identified, sanctions were specified, but legislation 
was evasive about ways in which to achieve these goals. This silence was an intentional 
acknowledgement of states’ rights. Because of the silence about desirable teaching approaches 
the system responded in ways that were often superficial (e.g., emphasis on test preparation). 
Hitching the non-systems view to standardized test results absent guidance about desired 
teaching approaches actually exacerbated problems NCLB was designed to resolve. A 
fundamental improvement to science education in this country requires well-crafted standards as 
exemplified by NGSS. But as suggested by Darling-Hammond (2012), the NGSS standards must 
be supplemented by descriptions of teaching practices that support students’ construction of 
targeted knowledge and skills, in full recognition that these practices must be sensitive to 
students varied and unique needs. In the absence of such descriptions, research and development 
efforts are seriously needed. Furthermore, schools and districts must be held accountable for 
providing teachers with the material and intellectual resources needed to improve their science 



teaching practices. Setting new benchmarks will be of little value if we do not also address how 
we can help teachers improve their practices to the benefit of science learning. 
 
As NCLB aptly demonstrates, the pragmatic lever of educational change resides not in the 
content standards, but in the ways in which learning is assessed. It is not enough to simply 
designate expected student outcomes. At the level of the school, the information contained 
within the standards is far surpassed by the meanings teachers and administrators glean from 
assessments. There is clear evidence that teachers tend to examine the assessments in much 
greater depth than the content standard documents (Aydeniz & Southerland, 2012). For the 
NGSS to have positive impacts, assessments must serve as appropriate proxies for the desired 
science content and practices: the system quickly aligns itself with the assessments rather than 
the standards. Given the very different portrait of what it means to know science, the design of 
such assessments will be difficult and will require far more resources than are typically allocated 
to such tasks. To design assessments that serve as adequate proxies for science proficiency, a 
different, more collaborative approach involving groups of states may be useful in limiting costs 
and maximizing expertise. With movement toward implementing the NGSS, the metric for each 
level of the system must be closely aligned with the goals of the system. The success of the 
NGSS will require assessments and metrics for success for each level of the system that are true 
to the vision and specific intent of the standards. 

 
The failure of NCLB speaks to the need to better understand the influence of educational 

policy on science teaching and learning. As a component of the larger educational system, 
educational researchers must become more responsible for understanding how educational 
policies influence what happens in classrooms, particularly for students traditionally underserved 
by our current system. As we have seen, lower performing schools are especially influenced by 
the changes in policy, and it is essential to systematically document those changes if we are to 
help the system become more effective for all learners. 

 
Closing Comments 

 
The success of NGSS is closely connected to the alignments of vision, responsibilities and goals 
across all levels of the system along with adopting a systems view of accountability. A systems 
view recognizes relationships across levels within the broader education system. Responsibilities 
between individuals, groups and levels should guide collective efforts and inform evidence-based 
decisions. A systems view of accountability depends on reciprocity and shared commitments; 
true education reform is not achievable with a narrow outcomes-based focus. If the NGSS are 
implemented with a simplistic view of accountability (rewards and punishments focused on 
teachers and students invoked without a clear alignment of the system around that goal) then 
once again, this reform will result in unintended and counterproductive consequences for 
students. Given the legacy of NCLB, these negative consequences will likely be much more 
severe for students already underserved in science classrooms. We must recognize that the 
exciting and compelling possibilities for student science learning represented by the NGSS can 
be realized – but only if implementation is accompanied by a systems perspective about 
educational accountability. 
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