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The learning sciences clarify how people learn best under which conditions and how human variability influences outcomes. Despite great advancements in some learning sciences over the past 30 years, there has been relatively little change in educational science, a sub-field of the learning sciences. To determine why knowledge from the learning sciences has not had a greater impact on educational policy, this study considered evidence from the learning sciences through a previously published systematic review of the literature followed by a Delphi panel of experts on the learning science (Tokuhama-Espinosa, 2017). This was compared with a literature review of the trends in leadership decision-making models (data-based; context; distributed; transformative; goal-orientated, results-oriented) (Appendix A in Supplementary Material). This review found 30 current educational policies that contradict evidence from the learning sciences, suggesting a disconnect between educational science and other learning sciences. While there are some initiatives underway in a small number of educational leadership sectors to incorporate more learning science data into decision-making, it is not a norm. The current business-oriented model in educational policy design may explain this divide. The analysis of these results considers how switching from a business to a learning science model may result in different educational priorities. Such a vision offers a distinct and possibly more universally acceptable measure of “quality” education, detached from the immediate social and political goals and independent of the historical times in which they are taken. This paper suggests further research into this new learning sciences evidence-based framework on which educators base policy decisions.
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INTRODUCTION


Educational Leadership

Public expectations of educational leaders have changed over the past 50 years (Hallinger, 2011). Educational administration has given way to a broader personal role for educational leaders though it continues to maintain the universal objective of free and equal education for all (Shields, 2017). This vision evolved in the United States from the 1960s and 1970s as schools sought out people with “courage, initiative and imagination,” (Broudy, 1962, p. 132) to the 1980s−2000s when the goal was to be caring (Beck, 1994), moral (Hodgkinson, 1991), and ethical (Beck and Murphy, 1994). Starting in the early 2000s educational leadership added on elements of social justice (Bogotch, 2002) and equity in leadership roles (Grogan and Shakeshaft, 2010). Beginning at the turn of the twenty-first. century, technology (Picciano, 2002) and innovation (Jackson and Kelley, 2002) were added to the growing list of educational policy objectives, as was a new value in international comparisons of school leadership and decision-making (e.g., Darling-Hammond et al., 2007).

In a 2019 analysis of competency-based standards for school principals in Canada, Australia and the United States, Lambert and Bouchamma found that 85% of the measures that improved student success were similar or identical across countries, suggesting a shared vision of good leadership. These included 20 “professional behavioral standards,” only three of which came directly from the learning sciences (“knowledge of pedagogy/programmes [sic], “learning practices and strategies” and “needs of the students”). Ten of the 20 standards came directly from business models (laws and policies; material and financial resources; human resource management; organizational climate; improvement and innovation; collaboration, shared leadership and empowerment; supervision; decisions and responsibilities; mission and vision formation; and data use and management). The last seven standards can be found in both the learning sciences and business models of educational leadership (balanced personal and professional life [self and others]; professional development [self and others]; technology [ICT]; communication; adaptation to change and feedback; community partnership and outreach initiatives; cultural diversity [inclusion]) (Lambert and Bouchamma, 2019, p. 61). Other international comparisons similarly place educational leadership skills and behaviors into similar categories and suggest both a humanization of leaders in which personal investment into group dynamics is valued, as well a deeper reliance on data for decision-making (e.g., Amanchukwu et al., 2015).

Whereas, it was once thought that the role of principals and department heads was to manage (Grace, 2005), effective leaders are now asked to inspire and transform (Anderson, 2018). The current literature on educational leaders reflects their ever-growing areas of responsibility. On one end of the spectrum this spans from “instructional leadership” (e.g., Hallinger et al., 2015) in which school leaders are meant to drive better teaching initiatives (e.g., Smylie et al., 2016), social-emotional learning and wellness programs (e.g., Bryant et al., 2016), to the other end of the spectrum where they are also responsible for the design and maintenance of sustainable buildings (e.g., Veronese, 2012), and community outreach initiatives (e.g., Epstein, 2018).

To achieve this broad band of responsibilities special competencies are required. Some have researched how these competencies impact success through the effectiveness of different personality types or behaviors (e.g., Judge et al., 2002; Amanchukwu et al., 2015), or how theoretical models of leadership transpose onto school environments (Wang et al., 2017; Gumus et al., 2018). Only a handful of studies have considered the broad range of responsibilities and the difficulties of prioritizing them (e.g., Cheong Cheng and Ming Tam, 1997; Scheerens, 2012). The challenges of being a good educational leader grows with every new competency, which continue to be added to the profile over time and as the role of schools expands. That is, what was valued 50 years remains valued today, but along with those competencies are newly added responsibilities.

The complex nature of educational leadership can make it tempting to go “back to the basics” of good administrative skills and core management concepts. It can be argued that managing numbers is easier than managing people (Pfeffer and Veiga, 1999). Therefore, many find the decision of how to be a good educational leader easier when they lean toward the business and management side of their role than the educational side, meaning many schools are run more like businesses than places of learning (Senge et al., 2012; Onorato, 2013). The business or economic model of quality education celebrates the achievement of cost-effective practices (Levin and Belfield, 2015). As a public good that is almost always underfunded (Ikpa, 2016), many educational leaders feel that their role is to stretch each dollar as far as possible, which in many cases means favoring decisions in which budget items that provide a high level of impact at low cost are favored. Standardized testing is an example of an attractive decision which promises a lot with a relatively low investment (Dolton and Marcenaro-Gutierrez, 2016). Other researchers suggest, however, that education is not actually underfunded, but rather poorly managed (James, 2015), adding to the pressure on educational leaders to spend wisely. An international comparative study found that there is a global trend is the use of “market terminology in educational settings” and “increased accountability and responsibility for school leaders,” (Townsend, 2011, p. 93). There are many, however, who also see the importance and potential gains of embracing more complex models of educational leadership.

Pont, for example (Pont, 2013), describes both professional as well as behavioral standards of principals. In the professional standards he suggests five basic groupings: (a) prioritize guidance (e.g., mission, vision, innovation); (b) establish organizational conditions (e.g., material and financial resources); (c) develop self and others (e.g., professional development and human resource management); (d) exercise pedagogical management (e.g., use of relevant data, technology); (e) create harmony within the school (e.g., communication, organizational climate). In the behavioral standards, he suggests four groupings: (a) flexible management of change (e.g., adaptation to change and feedback); (b) communication; (c) values (e.g., decisions and responsibilities, cultural diversity); and (d) theory linked to practice (e.g., use of relevant data, results, and research). Pont's detailed work suggests that many educators are actively involved in trying to adapt to the growing list of responsibilities and several have managed to systematize the understanding of this range of tasks.



The Learning Sciences

The goal of the learning sciences is to, among other things, study how people learn best and under which conditions (Sawyer, 2005a). Originally called the “science of learning” and changed to the “learning sciences” after the Cambridge Handbook of the Learning Sciences was revised in 2006, this field is really a collection of more than a dozen fields that share common foci on problems (Sawyer, 2008). The learning sciences include a wide range of fields such as neuroscience, psychology and education (Fischer et al., 2018), which grow independently but also collectively.

The new field of Mind, Brain, and Education science, founded in 2004 at the Harvard University School of Education, seeks to elevate teacher practice through greater professionalization (Fischer et al., 2007). In part, this is done by helping educators see their roles are equally important in resolving school challenges as that of neuroscientists and psychologists. Mind, Brain, and Education science is a sub-field of the greater learning sciences and responds to challenges on topics of equal concern to neuroscientists, psychologists and educators. For example, “motivation,” is studied by multiple learning sciences, but each with its own methods and units of analysis (neuroscientists study the brain, psychologist study the mind and educators study learners in classroom contexts). Mind, Brain, and Education science attempts to unify the collective knowledge on any one of these topics through translational research and/or unique methodologies. The logic of this approach is that it is more likely that a transdisciplinary vision of a problem in education will yield a better solution than a single discipline perspective (Tokuhama-Espinosa, 2008).

There have been international recommendations, such as the OECD's expert panel on Pedagogical Knowledge and the Changing Nature of Teaching (Guerriero, 2017), and counsel from academia pushing educational leaders to consider “How Can the Learning Sciences (Better) Impact Policy and Practice?” (McKenney, 2018). Additionally, there have been two international Delphi expert panels which sought to gain consensus by learning scientists around the world about how educational leaders' work and teachers' new pedagogical knowledge should be shaped by a learning sciences knowledge base (Tokuhama-Espinosa, 2008, 2017). These studies point to a consistent base of knowledge that should inform educational decisions and included a list of research, practice and policy goals that should guide educational decision-making processes (Tokuhama-Espinosa, 2015, 2017). Only a small number of teacher colleges and policy makers, such as the Deans for Impact (2015), have actually incorporated learning sciences documentation into their decision-making practices, however. To better understand the slow uptake of information from the learning sciences into educational practice, this study sought to compare educational decision-making with evidence from the learning sciences to see where they differed and why.



Research Question

The primary research question of this study was How and to what extent do educational leaders take into consideration information from other learning sciences when making policy decisions?

Once answered, a new question emerged which was considered in the Conclusions: Can the learning sciences catalyze a change in educational policy priorities?




MATERIALS AND METHODS


Materials

This study reports on the fourth of four stages of research, which is a comparative review of the literature from educational leadership and the learning sciences. The literature review specifically studied how decisions in favor of quality education are made from the educational leadership perspective as compared with the learning sciences perspective. The first stage of this research was a triangulated mixed-methods design including a grounded theory meta-analysis of the literature using open coding, followed by an international Delphi panel on Mind, Brain and Education science conducted by the author for her doctoral thesis (Tokuhama-Espinosa, 2008). The second stage was conducted in 2015 which consisted of identifying 217 indicators that have been used to measure quality education over the past 40 years in 34 OECD nations (Tokuhama-Espinosa, 2015) and how countries prioritized them based on individual choices including long- vs. short-term investments, budgetary restraints and political promises. This prioritization was used to identify key areas for educational leadership decision-making that were analyzed from both educational administrator perspectives and learning scientists' viewpoints. The third stage was a 10-year follow-up to the international Delphi panel on Mind, Brain, and Education science, proceeded by a meta-analysis of the literature 2007–2017 (Tokuhama-Espinosa, 2017), the goal of which was to confirm learning science principles, tenets, neuromyths and research, practice and policy goals. This study along with the first Delphi in 2008 were used to establish the learning scientists' perspective. These background studies provided the platform upon which a comparison of the learning sciences could be made with educational leadership.

The literature review of this paper explores educational leadership research to determine areas of responsibility (Appendix A in Supplementary Material) based on key words used in meta-analyses over the past decade. Research was limited to studies for which there was free or open access or available through the Harvard Online Library (HOLLIS) and published between 2000 and 2019. This list was used to (a) appreciate the spectrum of responsibilities of educational leaders and (b) and compare it with the types of problems learning scientists research.



Methods


Backward Design

This literature review study applied Backward Design planning (objectives, evaluation, activities) (Wiggins and McTighe, 1998) to compare and contrast the ways educational leaders and learning scientists articulate problems, frame research questions and identify objectives. One hypothesis was that heuristics was responsible for both actors' decision-making frameworks.

Backward Design or Understanding By Design from the book title (Wiggins and McTighe, 1998) means beginning with the end in mind, which points to a clear path to success by marked stages of advancement. Backward Design is a planning mentality that was first introduced in the 1940s in business contexts (Tyler, 1949) and since the late 1990s in educational models (Wiggins and McTighe, 1998). In Backwards Design, users are prompted to first identify the objective. Second, they choose the evaluation method(s) that will best offer evidence of advancement toward that objective. Third and last, users are asked to select the activities which would most likely be able to generate the indicators for evaluation.

Wiggins and McTighe note that the most complicated aspect of Backwards Design is appropriately identifying the objective. It is for this reason that this study undertook a review of multiple literary sources to identify the collective agreement on objectives in education, rather than use a single perspective. Wiggins and McTighe note that identifying objectives individually can be deceptively illusive to educators. It is not uncommon to hear teachers declare an activity as an objective (“We will play a crossword puzzle” rather than “Students will improve their vocabulary”). Policy makers also mistakenly label global policy expectations as objectives (“Improve education”) without understanding that the precision with which they can identify the objectives, the easier it will be to both measure and plan activities around it. It is for this reason that meta-analyses and systematic literature reviews were used to identify the objectives of learning scientists and objectives of educational leaders.

The reference to “backwards” is that many educators and educational leaders complete this planning process in the opposite order. That is, it is not uncommon to find that teachers and educational policy makers execute activities/policies and then evaluate them, sometimes without ever considering how closely the objective matched the activity or the evaluation tool.

In business, leaders set a target objective (for sales, or growth in market share, for example). They then choose indicators for success (e.g., earned income or brand affiliation testimonies). Lastly, they select the best activities to reach the objective(s) (e.g., investing in advertising, interviews with product users, and so on). In education, leaders do much the same. Educational leaders identify objectives (e.g., equitable timetabling for teachers or improved test scores), select an evaluation method (e.g., satisfaction rates of teachers and number of hours assigned per person or additional time for student test preparation), then choose activities that help them reach their goals (e.g., buy a timetabling software and review prior years' planning or devise test preparation activities, and so on).

Learning scientists, on the other hand, generally have a more easily articulated objective: enhance learning. The International Society of the Learning Sciences (ISLS) found that learning scientists work at all levels of education and in multiple primary fields (see Figure 2). They also use multiple research tools, units of analysis (students, machines, testing data, and so on), modalities (face-to-face, online, blended), and in all contexts, formal and informal (Yoon and Hmelo-Silver, 2017). To clarify objectives, Nathan et al. (2016) suggested the learning sciences have grown thanks to the study of four aspects of learning: “(a) the design of learning environments and practices, (b) use-inspired basic research, (c) the use of authentic practices and settings to test hypotheses, and (d) an engineering ethos that envisions new practices and resources to support learning” (Yoon and Hmelo-Silver, 2017, p. 169). This suggests that with only slight variation and precision, learning scientists often express the same objective of “learning,” independent of the problem.


[image: Figure 1]
FIGURE 1. Educational leadership requirements.
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FIGURE 2. The learning sciences.
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FIGURE 3. Backward design literature review parameters.


Determining the objective in Backwards design is complicated mainly due to the “framing” created by word choice (Nelson, 2011) and influenced by heuristics (Lockton et al., 2013). The precise articulation of objectives permits a clear and logical decision about the choice of evaluation tool and activities.

In summary, the current study consisted of a literature review of educational leaders' areas of responsibility based on publications between 2000 and 2019, which was compared with learning scientists' areas of responsibilities based on two Delphi panels on the learning sciences (Tokuhama-Espinosa, 2008, 2017).

The evaluation of educational leader responsibilities was gauged by using the 217 indicators used to measure quality education by OECD member countries between 1975 and 2015 (Tokuhama-Espinosa, 2015). The evaluation of the learning scientists' responsibilities was measured by using the second Delphi panel's stated research, practice and policy goals (Tokuhama-Espinosa, 2017).

The results permitted the comparison and contrasting of the ways educational leaders and learning scientists approach the objective of quality education. This comparison identified 30 current educational policies that contradict evidence from neuroscience, psychology and other learning sciences, suggesting a disconnect between educational science and other learning sciences.




Theoretical Frameworks

This paper examined the contrasting views of educational leaders and learning scientists in their articulation and response to important topics in education including school start times, learning modalities, curriculum priorities, evaluation, teacher formation among others. To do so, two distinct theoretical frameworks were used: (a) Heck and Hallinger's Educational Leadership perspective; and (b) Sawyer's construct of the Learning Sciences, each of which is briefly described below.



Educational Leadership

Pont (2013), Lambert and Bouchamma (2019), and Heck and Hallinger (2005) divide leadership qualities into two categories: professional and behavioral. Heck and Hallinger (2005) summarize where there is consensus on the changing roles of educational leaders, as well as where there is continued debate:

First, today there is less agreement about the significant problems that scholars should address than in past years. Second, scholarly directions seem to be changing, as an increasing number of scholars are approaching educational leadership and management as a humanistic and moral endeavor rather than a scientific one. Third, although there are more diverse and robust methodological tools available for inquiry, programs of sustained empirical research are few in number. Fourth, a reluctance to evaluate the worth of contrasting conceptual and methodological approaches according to an accepted set of scholarly criteria leaves researchers, policy-makers and practitioners to fall back upon individual judgments of what is useful and valid knowledge. Finally, a lack of empirical rigor in the field continues to impact the development of a future generation of researchers (p. 229).

Based on Heck and Hallinger's work, this paper begins with five premises. First, there are diverse problems in education require leadership attention, and there is not always agreement on the priorities. Second, education is both a humanistic as well as scientific endeavor. Third, more diverse and robust methodological tools should be used in educational inquiry. Fourth, individual judgement is valid but should be informed by data. And fifth, empirical rigor should be improved in educational policy decisions.



The Learning Sciences

The theoretical framework for the learning sciences is derived from Sawyer's work (Sawyer, 2005a,b, 2008) as he has been one of the emergent field's best chronologists and has been featured as a main author in this field by the OECD and the Cambridge Handbook of the Learning Sciences. Sawyer suggests that

Learning sciences is an interdisciplinary field that studies teaching and learning. Learning scientists study learning in a variety of settings – not only the more formal learning of school classrooms, but also the more informal learning that takes place at home, on the job, and among peers. The goal of the learning sciences is to better understand the cognitive and social processes that result in the most effective learning, and to use this knowledge to redesign classrooms and other learning environments so that people learn more deeply and more effectively…This new science is called the learning sciences because it is an interdisciplinary science; the collaboration among these disciplines has resulted in new ideas, new methodologies, and new ways of thinking about learning [bold by author] (Sawyer, 2008, p. 1).

A premise of this paper derived from Sawyer's work is on the role of researchers, teacher-practitioners and educational leaders as people who can leverage the new knowledge from the learning sciences to redesign learning.



Analysis

To analyze the comparison of the educational leadership objectives with learning science objectives, Tokuhama-Espinosa's decision-making process for the evaluation of quality education (Tokuhama-Espinosa, 2015) was compared with the Delphi panel's 2017 delineation of goals for quality education (Tokuhama-Espinosa, 2017).



The Evaluation of “Quality” in Education

A quote attributed to many people including Cameron (1963) is apropos in analyzing findings: “Not everything that counts can be counted, and not everything that can be counted counts.” There is a temptation in education to measure what is easily measurable, rather than identifying what may be the most important (Buros, 1977; Madaus and Stufflebeam, 1988; Coe and Fitz-Gibbon, 1998; Harvey and Newton, 2004; Ozga et al., 2011; Belfield and Brooks Bowden, 2019). This paper considers how educational decision-making often falls into the temptation of low-cost initiatives rather than framing decision-making around stated objectives using the learning sciences. This slant in favor of a business model of education is easily justified in the realm of economic planning, but becomes less defensible when framed in light of student learning objectives.

As Tokuhama-Espinosa found in a 2015 review of 40 years of literature on the evaluation of quality education, decision-makers “may resort to measuring easily available or less costly data, as opposed to appropriate data for their objectives” (Tokuhama-Espinosa, 2015, p. 115). The 271 indicators used by OECD countries to measure quality indicators were divided into 11 categories, which were similar to the areas of responsibility mentioned by educational leaders: (a) Coverage; (b) Equality and Equity; (c) Retention, Completion and Staying Rates; (d) Standards; (e) Academic Achievement; (f) Teachers and Teaching; (g) Evaluation; (h) Finance; (i) Governance; (j) Family and Community; (k) Context (Culture, Legal, Demographic). Findings from the study showed that the “common or standard approach” of those responsible for educational quality was to identify quality education indicators by appraising “what is easily accessible, less costly, politically weighty, or recommended by large …organizations,” (Tokuhama-Espinosa, 2015, p. 115) rather than to “find systematic, recurring reflective processes that respond to the many distinct aspects of indicator choice,” (p. 115). In the case of educational decision-makers at the school level, pressure to use evaluation tools is compounded by market forces (Burch, 2006) which sometime reveal a circular relationship between textbook publishers and testing companies (Saltman, 2016) and may all but ignore indicators for student success that do not lend themselves to a multiple-choice test (Duckworth et al., 2012). It is notable that educational leaders who prioritize student learning over economic thrift often have long-term payoffs at both the individual student level as well as at a macro level of regional, state or country benefits (Hanushek and Woessmann, 2010, 2015).




RESULTS

Two important findings were made. First, priorities in educational leadership are not the same as priorities in the learning sciences as determined by the way each group frames educational problems or decisions. Second, what is deemed important by society, educational leaders, parents and students related to education may vary and is not always easy to measure.


Problem Framing and Articulation

Educational leaders and learning scientists often see similar problems but articulate their research questions differently, leading to distinct ways of both measuring progress toward objectives as well as the choice of appropriate activities. For example, both learning scientists as well as educational leaders are concerned about the curriculum (e.g., Glatthorn et al., 2018; Tokuhama-Espinosa, 2019), the school calendar (e.g., Farbman et al., 2015; Finnie et al., 2018), and teacher training (e.g., Allen and Penuel, 2015; Darling-Hammond et al., 2017), but they approach these issues differently based on the words they use to state their objectives. The literature suggests at least 30 questions for which both educational leaders and learning scientists have conducted research and sought answers (see Table 1). Their approaches, however, were influenced by word choice and heuristics in how they framed the problems.


Table 1. How decisions in education would look if mind, brain, and education scientists ran schools.

[image: Table 1]


Word Choice: Framing Questions to Identify Objectives

Fairhurst's “framing” technique presents problems or challenges as questions (Fairhurst and Sarr, 1996; Fairhurst, 2005). The ways these questions are articulated changes the decision that are reached (O'Keefe, 1988, 1997). For example, asking, “Why do so many minority students drop out of high school?” is different from “Why are Latinos less likely to graduate from high school?” Word choice triggers different heuristics, leading to distinct objectives, leading to different evaluation tools and subsequently, distinct activities.

Table 1 explains 30 different topics in education broken down into six groupings: (a) time; (b) space; (c) content; (d) order; (e) the meaning of “success”; and (f) teachers and teaching. Each table identifies the general topic, followed by a question or problem statement. After this question or problem statement there are two columns, one each for educational leaders and learning scientists. Below each is a question based on actual research studies that may run through the mind of each coupled with its matching objective.

The ways problems are articulated are shaped by at least three factors: (a) vocabulary (Dove, 2014), (b) heuristics and bias (De Martino et al., 2006), and (c) the professional vocabulary of one's field of formation (Loewenstein, 2014). Fairhurst points out that communication style and problem articulation are not merely surface decisions, but rather are deeply seeded in the ontological foundations of different types of thinkers. Because educational leaders and learning scientists frame problems differently, they see different objectives within each category. This results in different priorities in educational improvement initiative, which will be explored in the discussion.

Educational objectives are determined by the way problems are framed (van der Bijl-Brouwer, 2019). The results of the literature review on educational leadership make it clear that educational leaders are challenged by limitations in time and resources and the need to respond to multiple fronts simultaneously (Beyer, 2009). The results of the learning science literature indicate that the transdisciplinary views of “learning” is globally the objective of this field (e.g., Sawyer, 2005b; Fischer et al., 2018).




Identifying Important Problems in Education: Measurable vs. Important


Measurable

A second interesting result was that the literature review revealed that the 217 indicators mentioned in the 2015 study by Tokuhama-Espinosa was an accumulative list of all of the indicators used over a 40-year period by 34 OECD member countries. This means it reported what had been used but did not factor in potential question or problem statements posed by the larger community nor those posed by learning scientists. This suggests a disconnect between educational leaders' decision-making priorities and what both the general public and learning scientists consider worthy of resources.

While the “Top 10 Issues in Education” (Knowles, 2018; Chen, 2019; Rich, 2019) reported in the popular press are for the most part included in the indicators used by the OECD countries to measure quality—including hiring the right people to be teachers in the first place and supporting them to find professional success—some important indicators with a high potential to change educational outcomes were not measured by the OECD countries—such as how early bilingualism improved overall cognition or how later school day start times influenced learning outcomes.

The strong focus on measurable outcomes is rooted in data driven decision-making which prioritizes the quantitative (often short-term) aspects of quality education and often overlooks the qualitative (often long-term) aspects of quality education, which imbalances the evaluation of multiple indicators (Schintler and Kulkarni, 2014). Cost is often a factor in determining measurement indicators; budget restraints may push educational leaders to opt for evaluation tools that that thrifty rather than thorough or important.



Important

For example, school start times appears to have a major impact on student learning outcomes (Perkinson-Gloor et al., 2013) and was labeled important by both the public and by learning scientists but was not included in the list of indicators used to measure quality education. Similarly, the school calendar and specifically the long summer vacation was not mentioned as an indicator for school quality despite the evidence that it has a devastating impact on student learning (Alexander et al., 2007), especially those of lower social-economic background (Gershenson, 2013) who cannot afford to go to camps or other educational experiences (Fairchild and Boulay, 2002).

A third example comes from early childhood education. It has been known for the past 60 years that high quality early childhood education has a lasting impact on student learning outcomes (Pianta et al., 2016). Good early childhood programs also improve self-regulation skills (Montroy et al., 2016), which have greater impact than innate intelligence on academic success (Moffitt et al., 2011). It is also clear that strong early childhood education programs shape good nutritional habits (Schwartz et al., 2011), sleep habits (Cespedes et al., 2014), and social skills (Jones et al., 2015), among others.

A fourth and final example comes from bilingual education. Early biliteracy skills have been shown to mitigate the effects of poverty (Petitto and Dunbar, 2009), yet foreign language and bilingual programs are some of the first courses (along with physical education and the arts) to be cut from educational curricula to make room for more first language and math in order to respond to standardized tests (Crocco and Costigan, 2007). It is ironic that the enhanced executive functions from early bilingualism (Bialystok, 2018) which have a spillover effect in all other subject areas, is eliminated from some schools in order to try and improve learning which would naturally be enhanced by bilingual education.

The decision to choose indicators which are easily measurable over those that may be more important and potentially yield better educational outcomes will be explored in the Discussion section.





DISCUSSION

The analysis and articulation of problems and proposed resolutions differs between educational leaders and learning scientists. While the two may share the initial problem statement, educational leaders and learning scientists relate them to different objectives, and consequently different evaluation methods activities. Setting objectives, deciding on evaluation criteria and choosing appropriate activities (Backward Design planning) take concentration and time (Davidovitch, 2013). Unfortunately school leaders' time-on-task is often spent in administrative meetings (Horng et al., 2010; Lunenburg, 2010) and in some cases, aimed at “putting out fires” or immediate problems in schools (Brauckmann et al., 2015) rather than strategizing on how to articulate and achieve broader learning objectives.

This suggests that the way problems are framed influences perspective-taking changes primarily in one of two ways. Either the understanding and articulation of the problem are changed by the heuristics of the end user (leader or scientist), or the choice of available evaluation tools drives the objective and not the other way around. This implies that there are four possible reasons why educational science has not yet considered itself a learning science: (a) Problem articulation, (b) priorities from the learning sciences not being on educational leaders' agendas, (c) the need to nudge educational leaders into the learning sciences, and (d) no natural access to learning science information on the part of educators. Each will be explained in more detail below.


Why Don't Educational Leaders Think Like Learning Scientists?

The findings suggests that the indicators currently used to make educational decisions by school leaders may be incomplete as they ignore much of the data from the learning sciences. Given the gravity of the stakes—quality education—it is important educational leaders take advantage of all of the information possible to make the best decisions in all areas of responsibility. This means that educational leaders may improve outcomes if they think more like learning scientists. Evidence from the literature indicates that there are at least four contributors as to why educational leaders do not normally consider these high impact decisions. Each of these reasons is followed by a hypothetical solution.


Problem Articulation


Contribution 1

An initial hypothesis as to why educational leaders do not think like learning scientists suggests that the problem is not only systemic in terms of professional access, but that it may also be a problem of semantics. The first contribution is that educational leaders and learning scientists articulate problems differently. That is, when asked, what is the objective? In Backward Design thinking, they would phrase and focus questions and problems with the lenses of their professions, blinding them to different perspectives.

While the use and the steps in Backward Design are the same for business leaders as for educational leaders, business leaders are often facilitated in their objectives by the quantitative nature of problem conception. That is, business goals tend to be less “messy” as they broadly focus on “clean” numbers (Mandinach and Jackson, 2012), whereas educational goals are complicated by multiple human variables. Educational leaders walk a fine line between the business objectives of efficiency, balanced budgets, satisfied workers, and so on, and educational objectives or quality teaching and learning and the human side of education (Daly, 2012).

The professional schizophrenia between efficiency and expediency on the one side and caring human investment on the other also explains why some educational leaders confound variables in decision making. For example, learning scientists know that test scores do not measure intelligence but rather sub-elements of limited aspects of intelligence. The complexities of human intelligence cannot be measured in a single test, no matter how comprehensive (Tokuhama-Espinosa, 2018). Ever since “intelligence” tests were conceived in the 1920s, the objective of improved “student learning outcomes” has used test scores, primarily in math and language, as a proxy for intelligence. Despite multiple detailed arguments to the contrary, the objective (learning) and the evaluation tool (multiple choice tests) do not align as Backward Design would suggest. However, it is very expedient to use a single tool such as a standardized test. Tests are also less costly, which explains why many educational leaders may be convinced of standardized test utility (Gipps, 2011). Mistakes stemming from the articulation of the problem explain why educational leaders and learning scientists reach different conclusions about standardized testing and other key decisions in school settings.




Not on the Radar


Contribution 2

Second, it has been suggested that the lack of attention toward some of the information from the other learning sciences, such as neuroscientific data about school start times or social-anthropological data about school calendars, is because these are not recurrent or annual leadership decisions (Robinson et al., 2008) and are simply not “on the agenda” or “the radar” due to time constraints (Maule et al., 2000). That is, the general day-to-day demands and the wide spectrum of responsibilities of educational leaders does not permit them the time to add in additional decisions that are not regularly attended to.

This could potentially be resolved by calling attention to the importance of these topics and their relatively weighty impact on student learning outcomes, including significant effect sizes reported in recent work by Hattie and Yates (2013) and others. Despite decades of evidence, however, the National Academies of Sciences, Engineering and Medicine suggests in their consensus study report, How People Learn II (2018) that educational leaders may be aware, they just do not prioritize these findings. This leads to a third hypothesis which is at the heart of leadership.




The Need for a Nudge


Contribution 3

Most humans conform to the status quo unless otherwise nudged (Thaler and Sunstein, 2009). Leaders tend to be the people who can do the nudging; however, this can go against some leaders' human nature. Some suggest that the lack of attention to these types of decisions is due to heuristics (Busenitz and Barney, 1997; Hafenbrädl et al., 2016). Humans do not pay attention or question school start times, school calendars, early childhood education policies or bilingual education because they presume if there was an important decision to be made, “everyone” would be talking about doing it (Kim and Gambino, 2016). It takes a truly bold leader to break from the pack and the risk-aversion that accompanies change. Most people are uncomfortable with “rocking the boat” or creating dissonance in the community, and therefore, safe inertia is prized over unstable change (Hayes, 2018).

To compound this challenge, some educational leaders may know about the evidence from the learning sciences but either are unwilling or unable to communicate it to their constituencies or do not have a built-in context through which to facilitate this data. This means that educational inertia is both a sin of inactivity as well as inability. In the first case, the leader is culpable of taking the path of least resistance and ignoring the information. In the second, however, leaders may be willing to try and nudge for change, but they may either not be good enough communicators of the message, or they may be faced with a more articulate resistance. For example, many educational leaders report that their attempts to change school start times or academic calendars was met with push-back from the community who “resisted change.” Rather than “power through” toward successful implementation, they bow to the pressure of a less informed community. Or, if they attempt to rebut the resistance and fail, it may be due to their lack of persuasive dialogue. Leadership requires perseverance as well as good communication (Marques and Dhiman, 2016), characteristics not always present in administrator profiles.




No Natural Access to Information


Contribution 4

A final contribution as to why educational leaders do not think about high-impact decisions as seen by learning scientists is that they are simply unaware they exist. Many from the learning science community believe educational leaders do not access the information or data they need to make decisions (Thomas et al., 2019), possibly because information from the learning sciences is not naturally shared with those in educational leadership (Morris and Sah, 2016).

Information on the learning sciences has slowly become more available to educators, however. Access has improved over the past two decades with the emergence of more frequent high-quality opportunities for professional development such as the International Mind, Brain, and Education conference, the Learning & the Brain conference and educational leaders themselves who seek out professional advice and consulting from learning scientists. The Deans for Impact, a consortium of teacher colleges in the U.S., published a basic guidebook on the learning sciences and motivates educational leader participation in academic programs that bridge administration and knowledge from the learning sciences (2015). New online communities, such as Nature Partner Journal's Science of Learning community and the journals Learning Sciences, Science of Learning, Mind, Brain and Education, and others seek to merge knowledge from educational sciences and other learning sciences such as neuroscience and psychology, for better decision making.

The existence of such resources, however, does not guarantee that educational leaders use them. This means that educational leaders should be more pro-active in exploring the other learning sciences until a natural conduit of information to and from each of the learning sciences is facilitated.





What Would Happen if Educational Leaders Thought More Like Learning Scientists?

These reflections beg the final question: What would happen if educational leaders could be more conscious of their heuristics and how they articulate problems, and consequently attempt to view problems within schools from a learning science perspective?

There have been many shifts in the role of educational leaders over the past 50 years. None perhaps is as challenging as bridging knowledge across disciplines. The slow uptake of information produced in the learning sciences into schools is testament to the complexity of transdisciplinary thinking (Fam et al., 2018). The mental reframing of problems to reflect a broader use of data from all of the learning sciences has the potential to significantly improve education and should, therefore, be considered by educational leaders.

This suggests that educational leaders must ask themselves whether they can see the forest for the trees. That is, what is the real objective of education? For many decades, the cost-effective model (Levin and Belfield, 2015), which has now been fueled by the data-driven model (Meyer et al., 2016), has steered leadership decisions in favor short-term economic indicators rather than long-term learning as the ultimate measure of “quality” and often without considering the roles of all actors involved (Levin and Datnow, 2012). If education is meant to produce human cogs in a societal wheel of progress in an efficient way, then we may already have the perfect system. However, if formal education conducted in schools is meant to maximize the potential of all students to learn, then perhaps we should start thinking more like learning scientists.




CONCLUSIONS

This study centered around the research question, How and to what extent does educational science take into consideration information from other learning sciences when making policy decisions? It was determined that policy decisions by educational leaders are complex, broad in their scope and have been studied by many researchers over the years in multiple context and with varying lenses (e.g., Darling-Hammond et al., 2007). Aside from the recommendations from the Deans for Impact (2015), however, the literature review of this study did not reveal consistent or systematic use of data from other learning sciences such as neuroscience by educational leaders. This means that the answer to the original research question is that many educational leaders do not take into consideration much of the information available from the other learning sciences when they make policy decisions, despite its availability. This is due to numerous factors, including problem articulation (semantics, heuristics), not being on educational leaders' radars due to other priority issues which are more familiar, the need for a nudge into the unfamiliar territory of the learning sciences, and that education about the learning sciences is not a “natural” part of educational leaders' typical formation. This clearly points to an explanation as to why educational science has lagged behind other learning sciences, and creates an interesting invitation to do so now.

After considering the results, this study suggests a new research question: Can the learning sciences catalyze a change in educational policy priorities? Which is explained below.


Can the learning sciences catalyze a change in educational policy priorities?

Educational leaders and learning scientists both contribute to the improvement of educational objectives in society but do so from distinct perspectives due to their academic formations and accompanying heuristics. Educational science is a sub-field of the learning sciences, yet few educators consider themselves scientists in this respect. The results of this study suggest that if educational leaders thought more like other learning scientists, priorities in educational policy decisions would change to privilege the important quality indicators in education rather than easily measurable or less costly indicators of student learning outcomes.

Some promising examples have been seen in international schools which have the luxury of applying learning science findings into real school settings. Punahou School's educational leadership team in Hawaii, for example, has made school policies on daily start-times, physical space and ergonomics, transdisciplinary thinking and mastery learning goals, and the planning of social-emotional integration policies a priority (McCaren, personal conversation May 2018) thanks to their learning science decision-making. The International School in Geneva has modified school policies in hopes of ensuring all education contributes to a life-long love of learning by articulating the ways “school” and “work” can and should be integrated (Hawley and David, personal conversation, June 2028). The International School of Bangkok has recently tried “flipping” their leadership meetings (sending video summaries before actually meeting) to leverage time for deeper and more personal exchanges and to make policy decisions after taking advantage of the social aspects of learning (Simmers, personal conversation, October 2019). A recent meta-analysis of K-12 schools that have moved to year-round schooling show modest but positively improved results (Fitzpatrick and Burns, 2019). Glen Whitman at the Center For Transformative Teaching has been training teacher leaders to understand the principles of learning science and to incorporate them into real classroom settings. His school, St. Andrew's Episcopal, assures that “100% of their teachers are trained in Mind, Brain, and Education science” before working with students. The Kamehameha Schools in Hawaii have also recently undergone a 2-year induction into the learning sciences and are now basing policy decisions on the learning sciences (Wong, personal conversation September 2019), including the decision to incorporate early bilingual education (Fields, personal conversation, October 2019).

While these examples are of privileged school systems, they nonetheless point to encouraging examples of better learning science decision making into educational leadership practice. Many of the low to no cost policy changes which rely on new teacher training for professional development possibilities have already been adopted by some teacher colleges (Deans for Impact, 2015) and thousands more educational leaders in the public school systems have been trained in conference formats such as Learning & the Brain and Mind, Brain, and Education (Kelleher and Whitman, 2018) and through programs like “BrainU” at the University of Minnesota (Dubinsky et al., 2013).

To reach the stage where educators begin to think more like learning scientists, several barriers will have to be overcome. Most importantly, access and integration of data from the learning scientists needs to be shared in a more systematic way with educators. Once available, this data must be communicated well to all actors in formal education. This in turn is dependent on broadening educational leaders' perspectives to include the semantics and heuristics of learning scientists, a choice left solely to the leaders themselves. It is also important to remember that the integration of the learning sciences alone will not cure all of the ills facing education. To respond more agilely to the challenges in education, a broader look across not only the learning sciences is needed, but also visionary perspectives from social and economic sciences as well.

Additional research will help advance the discussion around educational leaders in the learning science context. First, more research should be conducted to directly query actors about their views. How do educational leaders feel about the utility of the information coming from the other learning sciences? Do educational leaders consider that data from the learning sciences has a role to play in their decision-making processes, and if so, what is it? Second, there should be additional research as to the specific heuristics and semantics used in the different learning sciences to better understand the historical evolution of communication challenges. Third, more research is needed to identify additional areas that are of mutual concern to educational leaders and to learning scientists. Fourth, it is recommended that collaborative research efforts by educational leaders and learning scientists be conducted in order to cross-pollinate ideas for problem resolution. Such steps can potentially launch a shift in educational leadership and decision-making that is informed by the learning sciences, which would benefit both individuals and their communities.
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Topic The question or problem

statement

Rethinking time.
School day start  Why do we start the school day
times. 50 early?

School calendar Why do we have summer

vacations?
Curriculum Why do we pack so much
content content into each school year?
Starting age Why do we send children to
school around 5-years of age?
Life-long Why are *school” and *work”
learning considered different periods in a
person's life?
Rethinking space
Ergonomics Why do we sit students in rows?
Modalities Why do we think face-to-face
learning is more valuable than
other modalites of learning?
Formal vs. Why should learning be limited

non-formal vs. to schools?

informal learning
Formal vs.
non-formal vs.
informal learning

Why should learning be limited
to enrolled pupis?

Pedagogy Why do we still use
lecture-based teaching?

Planning Why do we go to school in our
neighborhood?

Rethinking content

Curriculum Why do we divide curriculum by
subject matter?

Curriculum Why do we teach so little
foreign language in the U.S.2

Curticulum Why don't we teach Latin,
Philosophy or Logic anymore?

Curriculum Why do we contrast subject
arealearning (Math, Language,
Science, Art, History) with social
emotional learing,
entrepreneurship, values, and
authentic leaming rather than
seeing them as
complementary?

Resources Why do schools stil use

(texts) textbooks by subject?

Rethinking order

Grade levels Why do we advance by grade

(evaluation of level rather than mastery?

learning

outcomes)

Homework Why do we send homework
after class rather than before it?

Teacher Why has university teacher

preparation formation changed so lttle over
the past 150 years?

Life-long Why do we end education with

learning college?

Topic The question

Rethinking the meaning of success

Pedagogy Why are erors considered
“bad” in school?

Age groupings Why do we divide children by
age rather than abity?

Evaluation Why do we use standardized

(student tests?

learning)

Evaluation Why do schools use transcripts

(student to determine school success?

learning)

Evaluation Why is “peer-review”

(evidence) considered the “gold standard”

in evidence-based practice
Rethinking teachers and teaching

Job ranking Why are teachers so low on the
totem pole of respect in
society?

Teacher Why do we try and differentiate

professional student learning, but think

development one-size-fits-all professional
development works for
teachers?

Teachers’ Why do so many teachers want

professional to study about the brain and

knowledge how it learns, but so few really
know much about it?

Rewards in Why are those in greatest need

teaching of teacher training the least
likely to receive it?

Teacher Why are teachers bound to

autonomy certain resources (i.e.,

textbooks) to achieve learning
Obijectives?

Educational leader

How an educational leader might
think

How do | fit everything in?

How do I comply with regulations?
How do I it it all in?

How do | get everyone registered?

How can | add a vocational education
program to the curriculum?

How can | fit the most kids in this
space as possible? How can
teachers control the group?
How can | get teachers to use
technology?

How can | get a budget for fieldlrips?

How can | serve everyone in my
school district?

How do teachers best engage
students

How do | harness local resources?

How do | timetable all these classes?

What can | cut to give more time to
Math and Science?

What can we cut that is antiquated?

How can | add Social Emotional
Learning to the Curriculum?

Who is giving us the best deal on
textbook prices?

How can | reduce failure rates and
dropout rates?

How can I get kids to comply with
homework?

How can I hire more qualified
teachers?

How can | assure success after
graduation?

Objective

Maximize use of school day
for academic and
extra-curricular activities

Meet or surpass minimum
standards

Meet or surpass State or
CC standards

Meet legal requirements.

Take care of kids who don’t
go to college

Classroom management;
aesthetics

Meet STEM requirements
Use museum resources to
replace school labs

Reach 100% coverage

Keep students on task

Improve school community

Meet curriculum standards

Meet STEM Objectives

Make more room in the
currioulum for required
courses

Add a new class

Stretch the budget

Efficiency

Minimum number of grades
per quarter

Improve faculty profile

Report high employment
after graduation from my
institution

Educational leader

How an educational leader might
think

How can I reduce errors and get
better test scores?

How can | improve graciuation
efficiency at each level?

How can I get more of our students
into college?

How can | make our students look as
good as possible?

How can | base (curriculum, hiring)
decisions on evidence?

How can | elevate my staff?

How can | be fair with the PD budget?

How can I assure my staffis
up-to-date?

How can I reward great teachers?
How can I be fair in my use of the PD
budget?

How can we assure everyone gets
equal access to materials?

Objective

Improve test scores

Improve promotion rates.

Improve college readiness

Improve college acceptance

Improve evaluation

Improve learning
environment

Improve teacher
qualifications; be perceived
as fair

Improve teacher
qualifications

Invest wisely in teachers’
development

Stay within the budget

Learning scientists

How a learning scientist might think

How does the body influence the brain's
potential to leam’?

How can school schedules be modernized to
reflect current societal needs?

How can ‘less” sometimes be ‘more”?

How could habituated mindsets (e.g.
“environmental sustainabilty,” “empathy,”
“resilience,” be formed if edlucation were to
begin earlier?

How could decision making skills be improved
f rehearsed starting earler in lfe?

How could school-work partnerships improve
education?

How do the ergonomics of optimal learning
influence classroom layouts?

How can we leverage technology for better
diferentiation and improved learning outcomes
in virtual space?

How can museums be used as learing
spaces?

How can people excluded from tracitional
‘school settings ~ refugees, prisoners, pregnant
teens, the physically and mentally challenged,
veterans, rural communities, drop-outs ~
become part of the learning community if we
leveraged digital resources?

How would greater multi-modal experiences
enhance learing? What rofe could virtual
reality, augmented reaty, and gamification,
play in enhancing learning outcomes?

How would learning be changed if we had a
global classroom?

How can we reimagine curriculum using the
Five Pillars to be more compatible with how the
brain solves problems?

How are executive functions and intellectual
empathy increased by learning another
language?

How could the incorporation of coding
re-conquer lost territory in the mind?

How do you teach content knowledge, soft
skills and life-long learning in the same class?

How can digital resources and a Wiki mentality
broaden access to knowledge?

How is mastery learning generated based on
neuroconstructivist design?

How would flipping the learning mode! improve
the chances of student success?

How can initial teacher formation be improved?

How can lfe-long lovers of learing be
cultivated through ongoing, never-ending
training?

Learning scientists

How a learning scientist might think

How can the celebration of errors change
student mindsets about learning? How can
error pattern detection/algorithmic thinking be
used to teach more effectively?

How would the learning cycle be respected if it
was ot bound by age but rather by level?
How can traditional evaluation tools be used
differently to assess student growth more fairy
and accurately?

How would the use of 3-D transcripts or
e-portfolios change the way we visualize
learning trajectories and create acceptable
roadmaps to not only academic, but ife
success?

How can block-chain accreditation be used to
self-critique and globally confirm high quality
educational practice?

How would replacing “teachers” with “learning
scientists” elevate the profession? How can
translational research create a middle way
between entertaining and evidence-based
practice?

How can we differentiate teacher professional
development?

What should teachers know about the brain
and learing?

How would policies such as paid professional
development for teachers change student
learning outcomes?

How would a new taxonomy of learning
resources - traditional and digital - aid teacher
knowiedige, access and use of a greater variety
of tools to facilitate student learning?

Objective

Maximize learning potential

Maximize learning potential
Maximize learning potential

Maximize learning potential

Maximize learning potential

Maximize learning potential

Maximize learning potential

Maximize learning potential

Maximize learning potential

Maximize learning potential

Maximize learning potential

Maximize learning potential

Maximize learning potential

Maximize learning potential

Maximize learning potential

Maximize learning potential

Maximize learning potential

Maximize learning potential

Maximize learning potential

Maximize learning potential

Objective

Maximize learning potential

Maximize learning potential

Maximize learning potential

Maximize learning potential

Maximize learning potential

Maximize learning potential

Maximize learning potential

Maximize learning potential

Maximize learning potential

Maximize learning potential
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