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NAPDS NINE ESSENTIALS ADDRESSED: 
Essential 1: A professional development school (PDS) is a learning community guided by a 
comprehensive, articulated mission that is broader than the goals of any single partner, and that 
aims to advance equity, antiracism, and social justice within and among schools, 
colleges/universities, and their respective community and professional partners. 
 
Essential 2: A PDS embraces the preparation of educators through clinical practice. 
 
Essential 4: Reflection and Innovation—A PDS makes a shared commitment to reflective 
practice, responsive innovation, and generative knowledge. 
 
Essential 5: A PDS is a community that engages in collaborative research and participates in the 
public sharing of results in a variety of outlets. 
 
 
 
 
 

 
  

Abstract: This article describes an intentionally mutually-beneficial partnership between a 
university, a local school district, an international company with local presence, and a community 
to design and create a school focused on STEM education and project-based learning. This article 
provides a thorough description of the iterative process of establishing an instructional vision, 
including collecting feedback from all participants, and how the process of establishing an 
instructional vision supported the creation of the school.  
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Developing a Schoolwide Instructional Vision in a STEM School Partnership 
Common practice in schools and other organizations is to create mission and vision 

statements to orient shared work. A mission statement describes the purpose of the school or 
organization and broadly guides decision-making (Boerema, 2006; DuFour et al., 2008). A vision 
statement, in contrast, describes the ideal future state for the school or organization (DuFour & 
Eaker, 1998; Gurley et al., 2015). From a strategic planning perspective, the creation and existence 
of these documents support organizational improvement (Bryson, 2012). It is also well established 
that a shared vision is necessary for supporting change (e.g., Elmore et al., 1996; Newmann, 1996). 

In the context of partnership work, a shared vision is even more important, because each 
partner enters with varied experiences and expectations. In this paper, we describe work aimed at 
developing and enacting a shared vision in the context of designing a new prekindergarten (pre-
K) through eighth-grade public school focused on STEM. Specifically, we focused on creating an 
instructional vision to orient our collective work around instruction. An instructional vision is a 
vision in that it articulates what we are aiming for, and it is instructional in that it focuses on what 
classroom instruction should look like. Developing an instructional vision and other concrete 
visions for day-to-day work in schools is not as common a practice as mission and vision 
statements. However, we argue that instructional vision creation is necessary for supporting 
improvement work.  

The focal partnership between a university, a school district, an international company with 
a local presence, and a community was established to become a research-practice partnership over 
an extended time. A research–practice partnership is “a long-term collaboration aimed at 
educational improvement or equitable transformation through engagement with research” (Farrell 
et al., 2021, p. 5). The partners quickly agreed that the school should be a “STEM” and “PBL” 
school, without clear definitions for those terms. As they moved beyond the decision to 
operationalize those terms, they immediately found the need for a shared instructional vision when 
discussing what “STEM” or “PBL” would look like in the classroom. For example, some members 
of the partnership were particularly committed to project-based learning; others were more 
committed to the problem- or place-based learning structures. There was a need for a concrete set 
of underlying principles that could unify these different approaches and give the partnership a base 
of support for moving the work forward—both with respect to teaching and learning, and the 
adoption of related supports like curriculum materials. The schoolwide instructional vision was 
intended to support coherence across content areas and orient our collective work as partners 
designed and opened the school. 

 
Conceptual Frameworks 

Coherence 
 Several scholars in educational leadership and policy have written about the importance of 
coherence. Some scholars focused on coherence between school and district goals, strategies, and 
policies (e.g., Cohen et al., 2017; Honig & Hatch, 2004). Other scholars have focused on school-
level coherence. For example, Elmore et al. (2014) defined internal coherence as “a school’s 
capacity to engage in deliberate improvements in instructional practice and student learning across 
classrooms over time, as evidenced by educator practices and organizational processes that connect 
and align work across the organization” (p. 3). We adopt this internal coherence perspective but 
acknowledge the importance of also attending to the alignment with external goals (e.g., district 
expectations around student achievement), strategies, and policies, because they can impact the 
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internal coherence. A key feature of many of these scholars’ work is focusing on coherence as a 
process rather than a state. While some describe coherence as alignment with a focus on the process 
of “coherence making” (Fullan & Quinn, 2016, p. 30), others describe coherence itself as a process 
(Honig & Hatch, 2004); in either case, there is a heavy emphasis on the ongoing work involved in 
building connection and alignment across the organization.  

The importance of coherence has largely been demonstrated by how reforms or other 
initiatives fail to take hold or be sustained when there is a lack of coherence. When schools or 
districts adopt a new curriculum, the extent to which it is aligned with other initiatives and 
adequately supported tends to make a big difference (e.g., Coburn et al., 2012; Stein & Coburn, 
2008). Further, when one initiative conflicts with another school-, district-, or state-level project, 
there can be challenges in enacting the initiative. For example, in the Inquiry Hub project, a 
research–practice partnership between the University of Colorado Boulder and Denver Public 
Schools, a conflict between instructional innovation and the teacher evaluation system arose 
(Penuel, 2019). Even though the high school science instructional materials were codeveloped by 
researchers and school and district staff, when used in classrooms, the partners discovered a lack 
of alignment between proposed instructional innovations and the teacher observation rubrics. The 
research–practice partnership team created a crosswalk tool and an accompanying two-page guide 
to navigate the potential lack of alignment (Penuel, 2019). Instructional innovation likely would 
be deemed incompatible with teacher evaluation and deprioritized if this lack of alignment were 
not addressed. Much more generally, there is considerable evidence that alignment between values 
and activities within schools makes for more effective schools (e.g., Rosenholtz, 1985; Robinson 
et al., 2017). 
 Further, researchers have highlighted several fundamental components of schools and 
districts to support coherence (Elmore et al., 2014; Fullan & Quinn, 2016). One such essential 
component is leadership for instructional improvement, where principals are expected to share 
instructional leadership responsibilities with teachers (Elmore et al., 2014). For example, teachers 
are a part of the decision-making process for the entire school rather than only their singular 
classroom. A second fundamental component is a school culture of learning and collaboration. 
Through shared instructional leadership, leaders focus on building a culture of learning and trust, 
which supports risk-taking and innovation (Bryk & Schneider, 2002; Elmore et al., 2014; Fullan 
& Quinn, 2016). A third fundamental component is the set of structures and processes for 
organizational learning and collaboration that allow the culture of learning and collaboration to 
flourish (Elmore et al., 2014; Honig & Hatch, 2004; Horn & Little, 2010). A fourth fundamental 
component is a shared understanding of effective practice, which goes beyond a general vision 
statement that is aspirational and does not provide concrete suggestions for improvement. Instead, 
a shared understanding of effective practice, or a “shared instructional vision,” offers concrete 
guidance and direction for instructional improvement (Forman et al., 2017; Fullan & Quinn, 2016). 
The development of a shared instructional vision is the focus of this paper. We further elaborate 
on the notion of a shared instructional vision in the following section. 
 
Instructional Vision 
 Forman et al. (2017) described the importance of “developing a vision for the instructional 
core” (p. 60). For them, and Cohen and Ball (1999), the focus on the instructional core attends to 
the teacher, student, and content, as well as interdependence between those three. Therefore, a 
vision for the instructional core is grounded in classroom activity. We call such a vision an 
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instructional vision. Hammerness (2001) studied teachers’ “personal” (instructional) visions and 
described them as “a set of images of ideal classroom practice for which teachers strive” (p. 143). 
Research has suggested that teachers’ instructional visions vary, change over time, and influence 
teachers’ instructional practice (Munter, 2014; Munter & Correnti, 2017). Further, teachers’ 
colleagues can influence their instructional visions (Munter & Wilhelm, 2021). In particular, 
teachers can be exposed to their colleagues’ instructional vision through interactions, which can 
shape teachers’ instructional visions. We expect that many individual teachers have a personal 
instructional vision that is not necessarily aligned with their school or district instructional vision, 
especially at the start of a new initiative.  
 To support coherence in the partnership school, a schoolwide instructional vision was 
needed. The intent was to use the instructional vision as a shared artifact to guide all instruction 
and instructional-support decisions in the school planning and implementation. A solid 
instructional vision based on research and practice could serve an initial purpose and then continue 
to evolve as the teachers, and school leaders, took it up in the school (Forman et al., 2017). 
Regardless of whether the vision looked the same as what we had developed initially, the practice 
of starting with a shared vision and continuing to use a standard, prominent, and instruction-
focused vision for teacher and leader decision-making allows for the continued development of a 
shared instructional vision over time. 
 

Goals for Student Learning in Math and Science and for Project-, Problem-, and Place-
Based Learning 

Given the agreed-upon STEM and PBL focus for the school, the project began by 
identifying clear goals for students’ learning. Based on institutional constraints, project partners 
knew that students would have different mathematics, science, English language arts, and social 
studies time allocations rather than integrated cross-curricular periods. In turn, they were not 
necessarily focused on integrated STEM but instead on what innovative instruction looks like 
across the science, technology, engineering, and mathematics (STEM) disciplines and, hence, 
focused on ambitious goals for student learning in science and mathematics as a foundation for the 
instructional vision. 

 
Science 

The Framework for K-12 Science (National Research Council [NRC], 2012) describes 
three dimensions of science and engineering education in which students should have knowledge 
and understand the practices of by high school completion. The first dimension, called practices, 
outlines the investigative behaviors of scientists and design procedures that engineers apply as 
deeper capabilities than knowledge or skills alone. This dimension stresses student engagement in 
science and engineering education for direct experience in learning as important ways for students 
to develop the cognitive, social, and physical application that inquiry learning necessitates. The 
second dimension, called crosscutting concepts, links the practices shared by science disciplines 
to concepts and processes across scientific domains. For instance, those links include patterns, 
similarities, and differences; these concepts may be juxtaposed and interrelated for students to 
develop organizational schemas in their thinking and knowing. Crosscutting concepts relates to 
the third dimension, called disciplinary core ideas, to propel such learning into classrooms. This 
dimension stipulates that core ideas should have broad importance or serve as crucial organizing 
concepts; provide tools to understand and investigate complex ideas or problems; relate to 
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students’ personal or societal concerns; and be teachable as integrated with engineering, 
technology, and the application of science. By attending to these domains together, the practices, 
crosscutting concepts applicable to and linking all scientific disciplines, and core ideas can be 
woven together as dimensions through which high-quality science instruction occurs. 
 
Mathematics 

In mathematics, two complementary frameworks describe ambitious goals for student 
learning: the Five Strands of Mathematical Proficiency (NRC, 2001) and the Principles and 
Standards for School Mathematics (National Council of Teachers of Mathematics [NCTM], 2000). 
The Five Strands of Mathematical Proficiency are five components believed to be necessary for 
individuals to successfully learn mathematics: (a) conceptual understanding, (b) procedural 
fluency, (c) strategic competence, (d) adaptive reasoning, and (e) a productive disposition (NRC, 
2001). These strands are depicted as a rope to illustrate their interdependent nature as individuals 
develop mathematical knowledge, skills, abilities, and beliefs (NRC, 2001). 

The NCTM (2000) standards describe Content and Process Standards as a set of learning 
goals for mathematics. The Content Standards include five interrelated content strands: Number 
and Operations, Algebra, Geometry, Measurement, and Data Analysis and Probability. The 
Process Standards include five “ways of acquiring and using content knowledge” (NCTM, 2000, 
p. 29): (a) problem-solving, (b) reasoning and proof, (c) communication, (d) connections, and (e) 
representations.  
 
PBL 

Whereas PBL is commonly associated with student-centered or inquiry-based learning, 
different individuals in the partnership had varying notions of what the “P” in PBL stands for. 
Problem-, project-, and place-based learning are instructional approaches that have gained traction 
in K-12 education and were possibilities they wanted to allow for within the instructional vision 
development. The project team entered the development phase with a generic view of PBL to 
provide the opportunity for the community, corporate partner, district, and university stakeholders 
to meld their conceptions into a single vision within a larger instructional framework. Next, we 
briefly review the three instructional approaches and describe their differences to lay a foundation 
for how they can be coherently interwoven into a schoolwide instructional vision. 

Project-based learning is typically associated with a product, whereas problem-based 
learning is the process of creatively solving ill-defined problems. Both project- and problem-based 
learning share origins in the work of Dewey and Kilpatrick in the early 20th century (Savery, 2015) 
but were fully articulated in the 1950s and 1960s. Developed in schools of medicine seeking to 
promote more complex problem-solving capabilities in students (Barrows, 1996), problem-based 
learning poses challenges to students that do not have a formulaic path to a single solution. 
Defining features of problem-based learning, such as student-centered learning and the problem 
forming the organizing focus or stimulus (Barrows, 1996), are closely mirrored through current 
frameworks for project-based learning (Dean et al., 2016). Project-based learning refers to teaching 
methods through which students engage for an extended time to investigate and respond to an 
authentic, engaging, and complex question, problem, or challenge (Larmer, 2020). Dean et al. 
(2016) contended that the overlaps between problem-based and project-based learning make 
differentiating them difficult and questioned the cost-benefit of adopting one over the other. 
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Place-based learning, also called place-conscious education (Gruenewald, 2003) and 
community-oriented schooling (Theobald & Curtiss, 2000), might be more distinct from the other 
“Ps” but was important to the partnership, as they sought to provide authentic learning experiences 
in a particular community. Place-based learning seeks to break down the isolation of education as 
occurring within the school walls to extend practice and pedagogy toward local contexts, honoring 
students’ real-life experiences, and centering the community (Gruenewald, 2003). However, 
scholars are increasingly identifying educational institutions as promoting placelessness through 
standardized educational environments and curricula that disregard the connection between people 
and place (Augé, 2008; Bertling, 2018).  

Counter to this globalization narrative, the partnership chose to situate its instructional 
vision within its locale. Commitments to problem-, project-, and place-based instruction and the 
strong focus on STEM helped the project partners identify relevant frameworks as they sought to 
inductively build a schoolwide instructional vision to support coherence-making.  
 

Context 
The Neighborhood STEM School (NSS, a pseudonym) is a pre-K through eighth-grade 

community school in a large, urban public school district in the southwestern United States, in a 
state that has not adopted the Common Core State Standards (National Governors Association 
Center for Best Practices, Council of Chief State School Officers, 2010). A local university 
received a 3-year planning grant from an industry partner to facilitate the development of the 
school ahead of the opening of the school for seventh and eighth graders. In the year following the 
seventh- and eighth-grade opening, the school would open for pre-K through first-grade and grow 
with the younger children each year. Additionally, the NSS would continue to have students from 
other feeder pattern elementary schools in the large, public school district join the school 
community in seventh grade every year.  

The NSS is a partnership among the school district, the university, the industry partner, and 
the community, and the design of the planning activities was intended to represent that partnership. 
For example, decisions were made with representatives from each partner but often led by the 
university due to the funding and time allocations. Because of the grant, the university had more 
time to devote to project planning activities. Other critical partners were nonprofit organizations 
working as wrap-around service providers (e.g., afterschool programs, tutoring programs) in the 
community, who would serve an important formal role in the community school.  

The project partnership was organized into a set of design teams to support the planning 
activities. The work to develop the NSS instructional vision was at the intersection of two design 
teams: (a) Instructional Innovation and Equity and (b) Professional Learning and Distributed 
Leadership. To summarize, the work was led by two members of the university team (the 
university leads) and involved members from all four project partners (community, district, 
industry partner, and university) who were jointly planning for the curriculum, instruction, 
professional learning, and leadership within the school. 

Core decisions related to the instructional vision, described in greater detail above, were 
the STEM emphasis in the school and the flexible definition of PBL. Another crucial contextual 
element is that the industry partner was funding this project to develop a model for STEM school 
development in the focal community and other communities. The emphasis on a replicable model 
had implications for their approach to planning. For example, the adopted curriculum materials 
had to be open source to be financially easy to adopt in other contexts. Some initial curriculum 
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work involved creating project-based and place-based learning units, which helped the university 
team quickly see that they did not have the capacity to develop a comprehensive curriculum for 
the NSS. Therefore, they had to supplement what was created with existing open-source 
curriculum materials, and they needed a set of criteria for deciding which curriculum materials to 
use. Given the scope of the project and the importance of coherence, they needed a common 
framework that would help guide the project work around matters of curriculum and instruction.  

The project team set out to create a framework that could be used as the instructional vision 
for the NSS. They intended for it to be immediately helpful for both supporting curriculum 
adoption and developing teacher professional learning and instructional leadership routines. Ahead 
of the opening of the school, the university team designed professional development intended to 
introduce teachers to the NSS instructional vision, both generally and within teachers’ specific 
content areas.  

 
Data, Analysis, and Results 

 The university leads engaged in an iterative process of pulling together several frameworks, 
inductively coding to extract themes from the different frameworks (Ravitch & Carl, 2015), and 
seeking repeated feedback from other partnership members. To avoid redundancy, in what follows, 
we describe the data, analysis, and results at each stage of the project, describing their results 
before moving on to the next step. We use these rounds to organize the different activities and 
related revisions as iterations on the development. In total, there were five distinct rounds of 
activity, with related revisions to the instructional vision framework (see Figure 1). 
 
Figure 1 
Rounds of Activity That Supported Instructional Vision Creation 

 
 
Rounds 1 and 2 of NSS Instructional Vision Development 

The two university leads engaged in an affinity grouping exercise (Hanington & Martin, 
2017), pulling and grouping different dimensions from four foundational frameworks—Ambitious 
Science Teaching (Windschitl et al., 2018), Mathematics Teaching Practices (NCTM, 2014), a 
Project-Based Learning checklist, and the district instructional framework—described in greater 
detail below. With an overarching orientation toward ambitious problem-, project-, or place-based 
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instruction, the university leads first organized the affinity grouping exercise around a common 
unit and lesson structure in inquiry-based teaching: a launch-explore-summarize format. They 
added on a fourth structural category corresponding to the big idea for the unit, for aspects that did 
not conform to one phase within the lesson or unit. This process resulted in four overarching 
structural categories: (a) the Big Idea, (b) Phase 1: Launch, (c) Phase 2: Investigation/Inquiry, and 
(d) Phase 3: Summary/Demonstration of Learning (see Figure 2). These categories roughly 
mapped onto phases of units or lessons, with the “Big Idea” category being more closely related 
to planning or design, the Launch related to introducing the activity or unit, the 
Investigation/Inquiry phase being about exploration, and the Summary phase focusing on 
demonstration or consolidation of learning. 
 
Figure 2 
Four Structural Categories for Themes in Round 1 

 
 

Given the adopted emphasis on STEM, the university leads began by identifying Ambitious 
Science Teaching (AST; Windschitl et al., 2018) and the Mathematics Teaching Practices (MTP; 
NCTM, 2014) as frameworks for high-quality science and mathematics teaching. The AST model 
(Windschitl et al., 2018) was developed out of a desire to provide teachers with more concrete 
suggestions for high-quality teaching in science, consistent with the NRC framework. The AST 
model consists of a set of practices that encourage teachers to develop a shared language about 
their common, ambitious instructional practices geared toward intellectual engagement and 
attention to equity. Windschitl et al. asserted the principle of equity as meaning that teachers 
provide opportunities for all students to “take advantage of situations that are designed to support 
learning” (p. 12). Through that equity principle, teachers can cohesively utilize the four AST 
practices: (a) plan for student engagement using the big ideas, (b) elicit student ideas, (c) support 
students’ continually changing ways of thinking, and (d) draw together evidence-based 
explanations (Windschitl et al., 2018).  

In 2014, the NCTM published the eight MTP, which constitute a framework that illustrates 
“a core set of high-leverage practices and essential teaching skills necessary to promote deep 
learning of mathematics” (NCTM, 2014, p. 9). Those practices include the following (NCTM, 
2014, p. 10): 
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● Establish mathematics goals to focus learning. 
● Implement tasks that promote reasoning and problem-solving. 
● Use and connect mathematical representations. 
● Facilitate meaningful mathematical discourse. 
● Pose purposeful questions. 
● Build procedural fluency from conceptual understanding. 
● Support productive struggle in learning mathematics. 
● Elicit and use evidence of student thinking. 

The MTP were designed to improve the teaching and learning of mathematics for all students, in 
accordance with the NCTM process standards. Specifically, the MTP aimed at strengthening 
productive beliefs around the teaching and learning of mathematics for all students and sought to 
eliminate the persistent opportunity gaps related to race, ethnicity, and socioeconomic status 
(NCTM, 2014). Improving teaching and learning for all students connects with the equity 
component of the Framework for K-12 Science (NRC, 2012) and principles within the AST 
(Windschitl et al., 2018).  

The team next added the design checklist for the project-based learning units and the 
district’s overarching framework for high-quality instruction. The PBL unit design checklist was 
created by experts in PBL on the curriculum team and had four top-level categories of design 
elements: (a) standards and skills driven; (b) community context and relevancy; (c) supportive, 
responsive culture; and (d) assessment practices. Each of these had four or more bullets that 
specified features of PBL units. Finally, the district’s learning framework was created as part of a 
strategic planning effort to create a vision for the district’s learning, technology, and facilities 
design. The district’s learning framework included six dimensions: (a) inspire: motivate and 
inspire the learner; (b) aim: define goals and develop a plan for success; (c) explore: seek new 
knowledge through productive struggle; (d) create: develop and validate flexible, novel solutions, 
(e) apply: deploy knowledge and skills to relevant situations; and (f) reflect: pursue constructive 
feedback with a focus on goal progression. 

These four frameworks (AST, MTP, PBL checklist, and district framework) representing 
STEM, project-based learning, and high-quality instruction in the school district formed the 
foundation of the instructional vision. The university leads approached the affinity grouping 
exercise by pulling different dimensions from the frameworks and grouping them with similar 
ideas from other frameworks. The four overarching structural categories in Figure 2 served as the 
backbone for this round of affinity grouping. Within these categories, they examined the 
dimensions from the frameworks to pull out themes. Rather than trying to identify themes that 
were most often common across frameworks, they identified themes in a manner that represented 
the breadth of each framework. They wanted to ensure that everything within each framework was 
represented within their emerging instructional vision. 
 The second round involved meeting with internal university staff members of the NSS 
project team who were also familiar with high-quality teaching in STEM or project-based learning. 
The university leads made some changes to the language of the themes to address their feedback. 
They also expanded their reading and coding to include two additional frameworks, one that they 
were already planning to add to attend to place-based education more explicitly (i.e., culturally 
sustaining pedagogy; California Department of Education, 2022; Paris, 2012), and one that was 
recommended to address some holes identified by university partners in their initial draft, the 
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Science Teachers Learning from Lesson Analysis (STeLLA) two-lens framework of strategies for 
effective science teaching (Roth et al., 2017).  

The culturally sustaining pedagogy framework builds upon asset-based pedagogies, 
including culturally relevant (Ladson-Billings, 1995) and culturally responsive (Gay, 2018) 
pedagogies, to view schools as places in which cultural ways of being can be sustained in 
communities of color (California Department of Education, 2022). Utilizing this framework 
allowed the team to focus on teachers’ and students’ cultures and contexts as assets for learning. 
The STeLLA two-lens framework was selected to round out some perceived holes with respect to 
effective science teaching, particularly around lesson and unit coherence (Roth et al., 2017). In 
that framework, the two lenses are student thinking and science content storyline. Further, within 
the science content storyline lens, the emphasis is on strategies to create a coherent science content 
storyline. 
 The results from Rounds 1 and 2 are summarized in Table 1. The team identified 20 themes 
across the four initial frameworks, which formed Round 1. An “X” in a given cell indicates a 
connection between a dimension within the existing framework and that theme. As an example, 
we have mapped the dimensions to emergent themes for just the last category (i.e., Phase 3: 
Summary/Demonstration of Learning) in greater detail in Figure 3. This mapping was done for 
each of the categories, but we have only included one such mapping as an example. In Figure 3, 
the top four groups of phrases correspond to the relevant pieces of the four frameworks used in 
Round 1. For example, students’ ideas being represented publicly and worked on by the class is 
part of the AST framework and is related to the themes of “share understandings or products” and 
“authentic contribution to a community of practice.” The right two columns of Table 1 represent 
the two additional frameworks added in Round 2. The two additional frameworks had dimensions 
related to a number of the 20 themes identified in the first round, but also surfaced four different 
themes that were important to the NSS instructional vision: (a) driven by what the community 
wants to sustain or change, (b) coherence, (c) building on what children already know, and (d) 
teacher investigates children’s learning.  

Figure 3 is intended to exemplify the mapping of ideas from frameworks to the emerging 
NSS instructional vision themes as we transitioned from Round 1 to Round 2, focusing on one 
structural category within the emerging vision, Phase 3: Summary/Demonstration of Learning. For 
example, Figure 3 illustrates how dimensions from all six frameworks related to the theme “share 
understandings or products,” indicated by the arrows from at least one dimension of each 
framework to that theme in the top hexagon. The other two themes in the Phase 3 category, 
represented by the bottom two hexagons, were also aligned with dimensions of a number of the 
six frameworks.  
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Table 1  
Coding Summary of Themes Mapped to Frameworks 
Themes Round 1  Round 2 

PBL MTP AST District  CSP STeLLA 
The Big Idea/Enduring Understanding/Purpose 
of Unit 

       

Driven by big ideas/enduring understandings X X    X  
Driven by what the community (including 

students) wants to sustain/change 
     X  

Expansive definition of STEM (and other 
disciplines) 

X X    X  

Coherence       X 
Connected to content and process standards X       
Developmentally appropriate expectations 

for students 
X       

Phase 1: Launch        
Authentic connections to the world and/or 

discipline 
X  X     

Building on what children already know      X  
Clear goals  X X    X 
Student voice and agency X     X  
Sparks interest and curiosity X X  X    

Phase 2: Investigation/Inquiry        
Students engage in an iterative sensemaking 

process 
X X X X  X X 

Modeling and representations X X X X   X 
Collective understanding  X X     
Discourse X X X   X X 
Student-driven decision-making/next steps X  X X  X  
Ongoing assessment X       
Consulting experts X       
Scaffolding   X     
Foregrounding big idea before the 

details/practice 
 X     X 

Teacher investigates children’s learning      X  
Phase 3: Summary/Demonstration of Learning        

Share understandings or products X X X X  X X 
Authentic contribution to a community of 

practice 
X X X   X  

Demonstrate connections to big ideas X   X   X 
Note. PBL = problem-, project-, and place-based learning. MTP = Mathematics Teaching Practices. AST = Ambitious 
Science Teaching. CSP = culturally sustaining pedagogy. STEM = science, technology, mathematics, and engineering.   
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Figure 3  
Example: Phase 3 Mapping of Dimensions of Six Frameworks to Related Themes 

 
Note. Arrows from the frameworks to the emerging themes (in hexagons) indicate alignment. 
 
Round 3 of NSS Instructional Vision Development 

In Round 3, the draft of the instructional vision that followed from Rounds 1 and 2 was 
then shared with a larger group of NSS project team members representing all of the different 
project partners in two other feedback sessions. People from all four project partners who were 
members of the Instructional Innovation and Equity and Professional Learning and Distributed 
Leadership design teams were invited to provide feedback at this stage of the process. They used 
the Constructivist Tuning Protocol (School Reform Initiative, 2021) and walked them through the 
four structural categories of the vision to elicit what people liked, what they needed more 
information about, and what they feared might be missing, walking them through the four 
structural categories of the vision.  
 The feedback the university leads received in Round 3 from multiple feedback sessions 
with representatives from different project partners focused on several different features, including 
three improvements needed: (1) making the language resonate with disciplinary communities other 
than science and mathematics; (2) supporting teachers to enact this vision in a district heavily 
focused on teaching the state-adopted content standards; and, (3) condensing it to be more 
manageable for teachers. The university leads took this feedback into Round 4, which involved 
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addressing the feedback from the larger project team while also checking for alignment with 
another key project tool, the Profile of a Learner. 
 
Round 4 of NSS Instructional Vision Development 
 Although the focus of this paper is the instructional vision, a critical and parallel planning 
activity was the development of the Profile of a Learner (see Table 2). Similar to the vision 
development, the development of the Profile of a Learner was iterative and sought input from 
representatives of each project partner.  

The task of aligning the instructional vision with the Profile of a Learner helped the 
university leads to see that they could streamline the instructional vision by moving away from the 
four categories they initially used (represented in Figure 2) to three different categories, the first 
two of which were focused on the student experience and one focused on designing for learning 
(see Table 3). The two main categories for the student experience were (a) teachers balance student 
agency and learning goals and (b) teachers facilitate student engagement in an iterative 
sensemaking process. The themes underneath those headers in Table 3 further flesh out those 
categories. To continue the example description of the evolution of themes that began in Figure 3, 
several of the themes were moved into the category pertaining to designing for learning and 
reworded as “contributing to a community of practice” and “demonstrating connections to big 
ideas.” The “share understandings or products” theme was removed because it was represented in 
several others, including utilizing discourse, developing and revising models and representations, 
and working toward collective understanding, all within the category of “teachers facilitate student 
engagement in an iterative sensemaking process.” Other themes outside of the scope of the 
example in Figure 3 were added as well, including “embracing productive struggle,” to more 
visibly connect to the profile of the learner and the mathematics teaching practices, as well as 
others.  
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Table 2 
Neighborhood STEM School Profile of a Learner 
 

Broad idea Selected examples 
Critically conscious 

& culturally 
competent 

· Value their own backgrounds and identities with confidence that their 
school values these as well (including students’ full linguistic 
repertoires). 

· Seek to learn about other people and cultures and exhibit cultural 
humility. 

· Dream big and advocate for themselves, their peers, and their 
communities in order to pursue goals/visions for the future. 

Engagement in 
authentic 
scholarship  

· Ask and pursue answers to researchable questions or problems.  
· Consider problems in context.  
· Follow a clearly articulated problem-solving process to methodically 

gather, critique, and analyze information. 
· Engage in discipline-specific modes of epistemic reasoning to create 

and refine knowledge claims (e.g., students engage in scientific, 
mathematical, or historical reasoning rather than simply learning the 
content knowledge of these disciplines). 

Confident and 
persistent  

· Dream big: aspiring to lofty, impossible dreams and identifying barriers 
that stand in the way of those dreams as well as resources and sources 
of assistance that can facilitate overcoming such barriers. 

· Actively encourage (and be encouraged by) peers to take intellectual 
risks. 

· Identify stumbling blocks, assess needs for support, and learn from 
failure. 

Effective 
collaborator 

· Collaboratively set long- and short-term goals. 
· Recognize and value collaborators’ strengths and contributions. 
· Give and receive meaningful feedback, carefully considering the 

thoughts of others before critiquing them. 
Effective 

communicator 
· Engage in perspective-taking to understand stakeholders’ values, 

communicate one’s own values, and build a shared sense of ownership 
in desired outcomes. 

· Engage in effective written, spoken, or visual communication (including 
email) for a variety of audiences and purposes, and draw on wide 
linguistic repertoires (i.e., multiple languages, dialects, or registers). 

Note. Truncated from A Shared Vision: Applications of WDSS Instructional Vision and Learner Profile, by J. Gravell 
and Q. C. Sedlacek, 2021, presentation at Caruth Institute for Engineering Education Friday Research Talk Spring 
Conference, Southern Methodist University, Dallas, TX. 
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Table 3 
Neighborhood STEM School Instructional Vision 
 

Category Themes 
Teachers balance student 

agency and learning goals 
• Creating space for student voice 
• Articulating clear goals for learning 
• Sparking interest and curiosity 
• Expecting what is developmentally appropriate 

Teachers facilitate student 
engagement in an iterative 
sensemaking process 

• Working toward collective understanding 
• Building on what children already know 
• Embracing productive struggle 
• Utilizing discourse 
• Developing and revising models and representations 
• Intentionally consulting others 
• Assessing in an ongoing manner 
• Scaffolding 

Teachers design for learning 
driven by big ideas, 
enduring understandings, 
and what the community 
wants to sustain or change 

• Contributing to a community of practice 
• Promoting an expansive view of disciplines 
• Emphasizing coherence 
• Valuing and designing for variation 
• Fostering authentic connections 
• Driven by what the community wants to sustain or change 
• Driven by big ideas/enduring understandings 
• Demonstrating connections to big idea 

 
Round 5 of NSS Instructional Vision Development 

To prepare for the instructional vision to be used as a guiding document with teachers and 
school leaders, the university leads created a version with descriptors for each of the themes and 
used this document to share the vision with school leaders and teachers. These descriptors are 
represented in the second column of Table 4; the first column of maps onto the themes listed in 
Table 3.  

 
Table 4 
School Staff-Facing Version of Neighborhood STEM School Instructional Vision 

Theme Descriptor 
Teachers balance student agency and learning goals 
Creating space for student 

voice 
Teachers engage in routines and structures that require student input on direction of 

learning and outcome of learning.  
Students authentically contribute to the learning agenda. 

Articulating clear goals for 
learning 

Everyone in classroom community knows the purpose and plan for the day and how 
it connects to the larger learning/project goals and Texas Essential Knowledge and 
Skills. 

Sparking interest and 
curiosity 

Instruction is focused on questions rather than absolutes. Students are encouraged to 
ask questions and focus on aspects of the subject that especially interest them. 
Learning connects with lived experience as identified by students and adults. 
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Theme Descriptor 
Expecting what is 

developmentally 
appropriate 

Students engage in roles, routines, and procedures that are developmentally 
appropriate to allow for complex knowledge building. Supports are available, but 
students are not restricted from attempting complex work due to age or reading 
level. 

Teachers facilitate student engagement in an iterative sensemaking process 
Working toward collective 

understanding 
Teachers and students work to build a shared understanding by engaging in 

conversations and collaborative, iterative refinements of group and individual 
ideas. 

Building on what children 
already know 

Teachers approach student contributions as connected, important, and containing 
understandings to build upon and integrate with new information rather than 
something to be fixed. 

Embracing productive 
struggle 

Classroom activity requires students to engage in collaborative, complex knowledge 
building. Teachers utilize activities that will build on what students know and are 
able to do yet require perseverance in achieving the goal. 

Utilizing discourse Teachers use a variety of discourse strategies to encourage students to think deeply 
and to respond to each other’s thinking. Students have small-group and whole-class 
opportunities for discussion with peers. Students prompt each other to engage in 
sensemaking talk during investigations and other activities. 

Developing and revising 
models and 
representations 

Teachers identify representations and models aligned with the learning goal and 
facilitate classroom activity around those representations and models. Students 
engage in rounds of developing, using, and connecting representations and models. 

Intentionally consulting 
others 

Teachers and students decide when they need to draw on others’ expertise based on 
their progress toward their goal(s). This can include teacher lecture, consulting 
disciplinary experts, students sharing their expertise and experience, consulting 
texts, etc. 

Assessing in an ongoing 
manner 

Teachers use a range of evidence (e.g., students’ work, talk, demonstrations of 
learning) to understand students’ thinking and use those understandings to design 
instruction and scaffold learning for individual learners. Students have 
opportunities to receive feedback, revise work, and reflect on their progress. 

Scaffolding Teachers utilize appropriate supports for students to meaningfully participate in class 
activity. 

Teachers design for learning driven by big ideas, enduring understandings, and  
what the community wants to sustain or change 
Contributing to a 

community of practice 
Students are engaged in the work of the field in which they study—rather than 

receptacles of knowledge, they are participants in the work of that field as an 
apprentice rather than expert. 

Promoting an expansive 
view of disciplines 

Teachers value everyday science and math, tinkering, traditions of speech and oral 
literacy/history, and current cultural ways of knowing. 

Emphasizing coherence Teachers develop a plan for instruction that predicts possible hiccups or 
misunderstandings while signposting places to return to the learning goal path. 

Valuing and designing for 
variation 

Classroom activities allow for and encourage variation in activities and products. 

Fostering authentic 
connections 

Students can articulate how their classroom work represents or relates to the world 
or work of experts in their field of study. 

Driven by what the 
community wants to 
sustain or change 

Leaders, students, and teachers investigate student, family, and communities to 
understand what is valued to be sustained and what is identified by the community 
as in need of change. 

Driven by big 
ideas/enduring 
understandings 

Important conceptual ideas from content areas are the driving force behind 
instructional planning and in-the-moment classroom instruction. 

Demonstrating 
connections to big idea 

Teachers make connections for students and facilitate student’s own connections 
from their experiences in class to the enduring understandings/big ideas. 
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The goal of Table 4 was to provide concrete but concise elaboration of each theme with 

explicit attention to describing the range of what counts for that theme. After experiencing the 
instructional vision through content-area activities and discussions, the university leads 
administered a survey that asked teachers to review the instructional vision document and rate the 
clarity and confidence related to each aspect. In particular, they asked (a) “To what extent is this 
aspect clear to you?” and (b) “To what extent are you confident enacting this in your classroom?” 
The 4-point Likert scale ranged from 1 (not at all clear/confident) to 4 (very clear/confident). Other 
responses were 2 (a little clear/confident) and 3 (somewhat clear/confident). Ten (of 20) members 
of the school staff consented to having their responses used as part of this research. Participants 
were mostly teachers (including math, social studies, art, English language arts, and special 
education), but also included one school leader. Table 5 summarizes results from the survey for 
those 10 staff members.  
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Table 5 
Neighborhood STEM School Staff Survey Results 
 

Theme Clarity  Confidence Diff. 
Obs. M SD Obs. M SD M 

Creating space for student voice 10 3.90 0.32  9 3.67 0.50 0.33 
Articulating clear goals for learning 10 3.80 0.42  9 3.67 0.50 0.22 
Sparking interest and curiosity 10 3.80 0.42  9 3.33 0.50 0.56 
Expecting what is developmentally 

appropriate 10 3.30 0.48  9 3.22 0.44 0.11 
Working toward collective 

understanding 10 3.70 0.48 
 

10 3.40 0.52 0.30 
Building on what children already know 10 3.90 0.32  10 3.70 0.48 0.20 
Embracing productive struggle 10 3.60 0.52  10 3.30 0.82 0.30 
Utilizing discourse 10 3.80 0.42  10 3.70 0.48 0.10 
Developing and revising models and 

representations 10 3.60 0.52 
 

10 3.30 0.67 0.30 
Intentionally consulting others 10 3.20 0.63  10 2.90 0.57 0.30 
Assessing in an ongoing manner 10 3.60 0.52  10 3.50 0.71 0.10 
Scaffolding 10 3.70 0.48  10 3.70 0.48 0.00 
Contributing to a community of practice 10 3.50 0.71  10 3.20 0.79 0.30 
Promoting an expansive view of 

disciplines 10 3.70 0.48 
 

10 3.20 0.79 0.50 
Emphasizing coherence 10 3.50 0.71  10 3.30 0.67 0.20 
Valuing and designing for variation 10 3.60 0.70  10 3.30 0.67 0.30 
Fostering authentic connections 10 3.70 0.67  10 3.50 0.53 0.20 
Driven by what the community wants to 

sustain or change 10 3.00 0.82 
 

10 3.10 0.74 -0.10 
Driven by big ideas/enduring 

understandings 9 3.44 0.53 
 

9 3.56 0.53 -0.11 
Demonstrating connections to big idea 9 3.33 0.50  9 3.44 0.53 -0.11 

Note. Scores based on a scale of 1 (not at all clear/confident) to 4 (very clear/confident). 
 
A few themes (i.e., aspects) stood out as less clear to NSS staff, with a mean value 

corresponding to a response near somewhat clear rather than very clear. Those themes were 
“intentionally consulting others” (M = 3.2) and “driven by what the community wants to sustain 
or change” (M = 3). In general, clarity and confidence appear to be related, with lower scores on 
clarity corresponding to lower scores on confidence. Further, teachers generally rated the clarity 
of the statement higher than their confidence in enacting it in the classroom. To control for the 
potential lack of clarity in the description influencing teachers’ confidence, and to surface 
additional themes that teachers were less confident in enacting, we subtracted a teacher’s score for 
confidence from a teacher’s score for clarity to create a difference score (see the last column in 
Table 5). Two themes stand out as practices that teachers found clear, yet were less confident in 
how to enact them: “sparking interest and curiosity” (M difference = 0.56) and “promoting an 
expansive view of disciplines” (M difference = 0.50). Also of note are several themes for which 
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teachers actually rated their confidence higher than the clarity of the description: “driven by what 
the community wants to sustain or change” (M difference = -0.10), “driven by big ideas/enduring 
understandings” (M difference = -0.11), and “demonstrating connections to big ideas” (M 
difference = -0.11). 

Overall, teachers seemed to think that the descriptions of the instructional vision were clear 
and that they were somewhat confident or very confident in enacting them in the classroom. 
However, following the survey-based feedback and professional development sessions with school 
staff, the university leads made a few minor changes to the organization of the instructional vision 
and the wording of categories and themes (see Figure 4). For example, they changed “intentionally 
consulting others” to “drawing on expertise intentionally.” Another significant change was to 
move the two themes related to what drives instruction (e.g., “driven by what the community wants 
to sustain or change”) into the category title for instructional design, rather than having them stand 
alone as separate themes. This move of the themes to the header was intended to indicate their 
centrality within decision-making and makes it more parallel with the category describing iterative 
sensemaking for students.  

The resulting instructional vision (see Figure 4) has three nested categories: instructional 
design at the outermost level, teachers’ goals and orientations at the next level, and students’ 
experiences at the innermost level. At the outer level is the category entitled “teachers design for 
learning driven by big ideas, enduring understandings, and what the community wants to sustain 
or change.” At the middle level is the category named “teachers balance student agency and 
learning goals.” The innermost level holds the category “teachers facilitate student engagement in 
an iterative sensemaking process.”  
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Figure 4 
Neighborhood STEM School Instructional Vision 

 
 

The intention was for the instructional vision to be revised over time as the school staff 
collectively make sense of it together. However, based on the iterative process they undertook and 
the feedback from school staff, the university leads are optimistic that the instructional vision, in 
its current and future forms, has the potential to support teachers as they make changes to their 
instructional practice in support of the student learning goals outlined in the Profile of a Learner. 
 

Discussion 
This article describes the effort to design an instructional vision in the context of a school-

university partnership that also included partners from a corporation and the community. The 
project team set out to support a coherent focus on ambitious and equitable teaching practices 
across disciplines in a new public community school with a STEM focus, in order to support both 
teacher inquiry and student learning. This task involved an iterative process centered on bringing 
together existing frameworks for ambitious and equitable instruction across disciplines and 
incorporating partner feedback. The process resulted in an instructional vision emphasizing 
inquiry-based instruction, allowing for problem-, project-, and place-based instruction. In 
particular, the resulting product, the NSS instructional vision (see Figure 4), has three nested 
categories: (a) teachers design for learning driven by big ideas, enduring understandings, and what 
the community wants to sustain or change; (b) teachers balance student agency and learning goals; 
and (c) teachers facilitate student engagement in an iterative sensemaking process.  
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This instructional vision was intended to provide concrete guidance about essential aspects 
of enacting inquiry-based instruction in classrooms, seeking to avoid the problem of an all-purpose 
adoption of an inquiry approach (Furtak et al., 2012). It would provide concrete guidance in the 
areas of design for curriculum, teacher professional development, and supplemental programming. 
With respect to curriculum adoption, the instructional vision would be used as a measuring stick 
of sorts to check that the curriculum supports all three categories and related aspects of NSS 
instruction. In the area of professional development, the team organized initial sessions around the 
instructional vision, using it to guide decisions about whole group learning and content-area break-
out meetings. They also used the instructional vision to orient ongoing learning for teachers over 
the course of the year. Teachers identified which pieces of the vision they might need the most 
support with and wanted to focus on over the coming year. Connecting to supplemental 
programming, the team shared the instructional vision with nonprofit partners and modeled 
instruction aligned with the vision for them so that they could imagine what it would look like in 
the classroom and start to imagine corresponding shifts in their programming.  

In addition to actively centering the instructional vision in design work, the team also 
worked to support coherence making (Forman et al., 2017; Fullan & Quinn, 2016) by anticipating 
points of tension or challenges and addressing (mis)alignment head on. One such challenge they 
expected was aligning the instructional vision and teacher evaluation, given research and 
experience from other partnership efforts focused on instructional improvement (e.g., Penuel, 
2019). Therefore, they mapped examples from the instructional vision to the teacher evaluation 
framework to show school leaders and teachers how the instructional vision was compatible with 
the district expectations. Thus, teachers and school leaders would be less likely to feel pulled in 
different directions as they were trying to innovate.  

The NSS instructional vision is centered on STEM and project-, problem-, and place-based 
instruction, aiming to provide concrete guidance for school designers and school staff to support 
coherence making (Forman et al., 2017; Fullan & Quinn, 2016). Even though this instructional 
vision was developed by starting with science, math, and project-based learning frameworks, it 
was intended to support high-quality instruction across the whole school, including other content 
areas and electives. The project team ensured this cross-curricular inclusion by bringing in partners 
with expertise in different content areas to provide feedback along the way. We believe that this 
framework could support other schools needing a shared inquiry-based instructional vision to 
support instructional improvement. This framework can support the conceptualization of high-
quality, culturally sustaining pedagogy across content areas, which can support cross-disciplinary 
research on instruction. 

 
Implications 

 Creating the instructional vision document was valuable both as a process and a product. 
The process of creating the shared vision forced the partnership to have concrete conversations 
about goals for instruction and provided grounded opportunities for feedback and the development 
of a shared vision. The product gave the partnership team something to use to evaluate the quality 
and fit of curriculum options and a yardstick against which teachers could identify areas of growth 
they wanted to focus on in professional learning communities. Administrators and instructional 
leaders helped balance competing initiatives and explicitly defined the buzzwords thrown into the 
mix by the district, university, and corporate partner. Similar to the longstanding method of 
instructional planning known as Understanding by Design (Wiggins et al., 2005), the instructional 
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vision focused the partnership team on the “enduring understandings” they identified all students 
need when heading off to high school while leaving space to serve the particular community 
history and context. Specifically, the NSS Instructional Vision provides a broadly applicable and 
carefully specified framework for inquiry-based teaching, with roots in culturally sustaining 
pedagogy, allows for adaptation to various contexts, and prioritizes ambitious learning goals for 
students.   
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