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Abstract

Background: This study is about teachers’ collective activity during the development and initial year of a science,

technology, engineering, and mathematics (STEM)-focused school in the USA. The target school of this study was

inclusive, as it sought admission of students from varying backgrounds and levels of ability. Drawing from narrative

inquiry and case study methodologies, we examine the collective work of the teachers in the target school from

6 months prior to school start-up through the end of the first year. We focus on visioning, collaboration, and

curriculum development in our analysis of the teachers’ collective work.

Results: We analyze the collective sense-making activity of the teaching staff regarding key facets of the start-up

process. While the teachers received a variety of supports, including time and resources for collaborating, there was a

lack of specific support for the conceptualization and creation of multi-disciplinary, STEM-focused projects. The risk-

taking and collaborative actions of the teachers led to three specific instructional approaches that were continuously

adjusted to respond to the evolving vision of the STEM-focused school. The teachers also solicited the needs and

interests of their students and utilized these in curricular design and instruction, which promoted student buy-in and

participation. By the end of the school year, a common vision for STEM-focused, project-based learning was emerging,

but not solidified.

Conclusions: Our study confirms the power of doing and risk-taking in teacher development, particularly in the

ways in which teacher collaboration advanced curriculum and instruction in this STEM-focused school context.

The intellectual supports that teachers require in this context are numerous and must be carefully identified and

nurtured, and the subsequent teacher activity must be monitored as contextual shifts occur and sources of

pressure (e.g., external learning standards) become relevant. The teachers’ role is a complex mixture of learner,

risk-taker, inquirer, curriculum designer, negotiator, collaborator, and teacher. Instructional and curricular supports

require substantial time to synthesize and eventually enact, and more than a few months prior to school start-up

are necessary to fully engage and prepare teachers for the collective task of visioning, collaborating, and planning

the curriculum and instruction of an innovative school.
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Background

Educational reform commonly ushers in new types of

schools (Jennings 2012). A common example, cur-

rently found in numerous countries, is the creation of

specialist or magnet schools that are developed to tar-

get specific academic areas, societal needs, or student

populations (Gorard and Taylor 2001; Vopat 2011).

The recent popularity of science, technology, engin-

eering, and mathematics (STEM) as an integrated

academic focus has recently led the way to a large

number of STEM-focused magnet schools throughout

the world, mostly in response to political and busi-

ness calls for an improved workforce and a more

STEM-educated citizenry. STEM-focused schools in

the USA can be traced as far back as the early twen-

tieth century (Erdogan and Stuessy 2015), and there

has been a recent worldwide movement to develop

STEM-focused schools. Currently, Australia, England,

Scotland, and the USA have published national rec-

ommendations to support the growing STEM move-

ment (Fan and Ritz 2014; Marginson et al. 2013;

National Research Council 2011; Pitt 2009; Science

and Engineering Education Advisory Group 2012),

and many countries have developed specialized pro-

grams and schools that focus on STEM. For example,

Australia, China, England, Korea, Taiwan, and the

USA are developing K-12 STEM curricula that in-

corporate a multi-disciplinary focus with project-

based pedagogical principles (Fan and Ritz 2014).

France, Japan, and South Africa have focused on in-

formal, outside-of-school STEM experiences to ad-

dress these challenges (Fan and Ritz 2014).

While extremely important to the STEM-focused

school start-up process, adequately defining STEM is

difficult, as Herschbach (2011) notes:

It is hard to discern what exactly is meant by

“STEM.” Practically any kind of educational

intervention that is even remotely associated with

science, technology, engineering or math is referred

to as a STEM innovation. (p. 98)

We offer a definition provided by Nathan and Nilsen

(2009) as a starting point for analyzing STEM as a cur-

ricular concept:

STEM education is an interdisciplinary approach to

learning where rigorous academic concepts are

coupled with real-world lessons as students apply

science, technology, engineering, and mathematics

in contexts that make connections between school,

community, work, and the global enterprise enabling

the development of STEM literacy and with it the

ability to compete in the new economy. (p. 3)

But just as there are numerous working definitions of

STEM, the structures and foci of STEM-focused schools

also vary considerably (Erdogan and Stuessy 2015). For

example, some STEM-focused schools target students

with high-academic standing in STEM areas, whereas

“inclusive” STEM-focused schools (National Research

Council 2011) are designed to serve a broader popula-

tion; no selective admissions criteria are used, and the

goal is to attain student demographics that mirror those

in the population at large. Inclusive STEM-focused

schools seek to attract a more diverse student population

and increase the opportunities for traditionally under-

served students in STEM areas.

There are certain commonalities that exist to help

define STEM-focused schools, including STEM-

focused curriculum, technology use, and real-world

STEM partnerships (Lynch et al. 2012). Many STEM-

focused schools, particularly in the USA, also utilize

project-based learning (PBL) as an instructional ve-

hicle (Marshall 2010; National Research Council 2011;

Lynch et al. 2012, 2013; Erdogan and Stuessy 2015).

PBL has many forms but typically involves the use of

extended, multi-disciplinary projects through which

“all students engage in a common project with unclear

processes but clearly identified expected outcomes”

(Yetkiner et al. 2008, p. 1). PBL instruction targets

the development of conceptual knowledge and appli-

cation through extended learning experiences around

a focus or theme, while also promoting critical think-

ing, communication, and collaboration (Larmer and

Mergendoller 2010). PBL instruction meshes with the

STEM movement, as it is a natural platform to pro-

mote multi-disciplinary curriculum and inquiry-based

educational experiences that are common in STEM-

focused schools (Pfeiffer et al. 2013). However, multi-

disciplinary, project-based curricular efforts have received

significant criticism in the past, particularly related to

inadequate disciplinary rigor or inauthentic integration

across disciplines (Wineburg and Grossman 2000;

National Research Council 2011; Erdogan and Stuessy

2015). These are important concerns for those design-

ing STEM-focused schools.

Despite the lack of a clear and consistent vision of

STEM and a dearth of research-based instructional

materials, STEM-focused schools are opening at an ac-

celerating rate. Because implementing a STEM-focused,

project-based curriculum often requires new instruc-

tional and assessment practices, support for the planning

and development process can be crucial. This is espe-

cially true regarding the intellectual supports required to

assist teachers in creating and enacting an instructional

and curricular vision. Adequately coordinating key dis-

ciplinary content and practices in a STEM-based PBL

environment often requires new instructional norms and
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practices. However, there is little research on the ways

that teachers collectively recreate or reimagine curricu-

lum and instruction as they actively plan and start-up

these schools. Descriptive studies are needed to show

what teachers do, the questions that arise, and the adap-

tations (and accompanying resources) that are enacted

in order to inform future start-up and development of

schools in the current STEM era.

Influences on school start-up

Much of the literature related to school start-up has

focused on charter schools (also called down-sized or

foundation schools), which have a specific mission and a

degree of operational autonomy. Research shows that

the development of these schools is dependent on a var-

iety of educational, environmental, social, and economic

factors. For example, Darling-Hammond et al. (2002)

conclude that a charter school’s successful start-up is re-

lated to (a) small school size; (b) structures that allow

for personalization and strong relationships; (c) a care-

fully constructed curriculum aimed at specific proficien-

cies; (d) teachers’ pedagogical approaches, especially

their explicit teaching of academic skills and their ability

to adapt instruction to students’ needs; (e) a school-wide

performance assessment system; (f ) the creation of flex-

ible supports to ensure student learning; and (g) strong

teachers supported by collaboration in planning and

problem solving.

Because innovations often challenge existing educa-

tional structures and norms, there are expected chal-

lenges to any innovative school start-up effort. These

can include a lack of access to material and personnel

resources, funding, time and space for planning, and

knowledge of the school start-up process (Winger 2000).

Turbin (2009) claims that planning an innovative school

is an “oxymoron,” as the act of planning seeks to clarify

and reduce risk, while innovation stresses risk-taking

and experimentation. Turbin (2009) found that innova-

tive schools can “regress to the mean,” although shared

vision, shared decision-making, ongoing reflection on

and evaluation of the planning process, and connections

between people and activities can help mitigate this chal-

lenge. However, in the midst of innovation, changes in

the school context, such as decreased funding or in-

creased accountability measures, may lead to significant

ripple effects that impact the organizational plan and

disrupt the school’s development. Giles and Hargreaves

(2006) offer a pessimistic view of innovative school start-

up, stating that “an ‘attrition of change’ leads to the

school’s seemingly inevitable decline” (p. 125). Hargreaves

(2003) has stated, “It is not innovative schools we need,

but an innovative system” (p. 38).

Research on STEM-focused schools is rather limited,

especially in regard to school start-up (Honey et al. 2014).

A case study of an inclusive STEM-focused school in the

USA found that specific attention to the development of

school culture involving both teachers and students was

essential to achieving the school’s vision (Rhodes et al.

2011). Along with dedicated faculty collaboration time,

initiatives such as uniforms and making STEM socially

prestigious supported the creation of a positive, STEM-

focused school culture. Tan and Leong (2014) investigated

a school in Singapore in which the teachers developed

their own STEM-based curriculum over the school’s first

3 years. While they found this process provided important

learning opportunities for the teachers in regard to cur-

riculum and instruction, it also presented significant chal-

lenges in regard to providing adequate formative and

summative student assessments. Morrison et al. (2015)

found that creating a culture of student inquiry around

STEM-based problems supported a teaching staff in con-

tinuously generating curriculum and enacting the school

vision. It would seem that teacher collaboration, an en-

gaging and inquiry-based curriculum, and specific efforts

to develop a STEM-focused learning culture are import-

ant parts of STEM-focused school start-up. At a policy

level, Johnson (2012) found that long-term planning, lead-

ership, resources, and commitment were essential to the

development and start-up of STEM-focused schools and

initiatives.

Lynch et al. (2013) pose several research challenges

for STEM-focused schools, the first of which is,

“What are they and how do they work?” Research on

the conceptualization, development, and enactment of

STEM-focused schools can provide useful information

to help address this important research challenge.

Conceptual framework

Our analysis of STEM-focused school start-up empha-

sizes the collective teacher activity inherent in this

process. Lynch et al. (2012) provide a conceptual frame-

work for researching STEM-focused schools that

incorporates (1) the interaction of the school’s design

dimensions (including goals and curriculum), (2) imple-

mentation practices, and (3) student outcomes embed-

ded in the systemic factors and unanticipated side

effects that moderate the school context. Because we are

especially interested in teacher collective activity in the

context of the start-up of STEM-focused schools, we

have chosen to emphasize the first two of these research

design principles. We have chosen to focus on student

outcomes only from the perspective of how they impact

teacher activity.

Our framework draws on social constructivist theory

(Vygotsky 1978; Cobb 1994) that emphasizes sense-

making activity in the context of social mediation and

negotiation. We specifically draw on Lave and Wenger

(1991) notion of community of practice, which embeds
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both knowledge and the process of constructing know-

ledge inside cultural practices. By examining communi-

ties of people who share practice, such as teachers

attempting to start a STEM-focused school, the acts of

participation in this practice reveal the collective sense-

making that emerges from these activities. When

teachers work together, they have opportunities to “share

understandings concerning what they are doing and

what that means in their lives and for their communi-

ties” (Lave and Wenger, 1991, p. 98). Therefore, our ana-

lysis focuses on both the processes and products of the

teachers’ collective sense-making activity in the context

of school start-up (Wilson and Berne 1999).

Our framework is informed by perspectives that seek to

understand collective activity from a sense-making perspec-

tive. Drawing on both Vygotsky and Piaget, Cole and

Wertsch (1996) cite the “primacy of cultural mediation” in

considering sense-making activity, although the forms of

cultural mediation (including the need for language) can

vary from context to context. Sense-making, from this per-

spective, is a negotiated experience dependent on thought,

activity, and tools. Further, sense-making can occur in

rather natural, unfiltered ways and is the core process of

developing understandings. Weick et al. (2005) state:

Sensemaking is, importantly, an issue of language,

talk, and communication. Situations, organizations,

and environments are talked into existence. (p. 409)

Put briefly, sense-making is the process of conceptual-

izing the world (Rosebery and Puttick 1998) that can be

made visible through an examination of the activity and

tools embedded in a situation. Using this framework, we

focus our work on teacher collective activity and the

ways in which a shared experience (opening a new, in-

novative school) leads to a negotiated sense-making

process and how this subsequently leads participants to

specific roles in this shared experience.

Research questions

What is the teachers’ role in developing a vision and

shared understandings of STEM-focused, project-based

curriculum and instruction in a new inclusive, STEM-

focused school?

A. How do teachers make sense of STEM-focused,

project-based curriculum and instruction while

developing a vision for an innovative, STEM-

focused school?

B. How are these understandings and vision enacted

and operationalized during school start-up? What

supports and constrains these efforts?

C. How do teachers respond to student needs within

these efforts?

Methods

Methodology

We report on a 15-month case study, which includes

6 months prior to the school opening as well as the first

academic year. Case study methods were chosen to allow

for a focus on specific phenomena in a specific context.

We follow Stake’s (1995) conception of case as a

bounded, dynamic system with both empirical and inter-

pretive aspects. Our design was flexible in that we con-

sistently challenged our hypotheses and altered our data

collection when new phenomena were revealed or in the

event of confirming and disconfirming evidence. Obser-

vation and interview were our primary data sources. The

research team consisted of the first two authors and

three research assistants. The research team met ap-

proximately twice per month to discuss findings, forma-

tively assess the project direction, and develop or retool

data collection instruments.

The methodology followed a narrative inquiry ap-

proach to understanding and describing situated activity

(Clandinin and Connelly 2000; Creswell 2008). Narrative

researchers “describe in detail the setting or context

in which the participant experiences the central

phenomenon” (Creswell 2008, p. 522). In the case of

this study, the teachers are the primary participants,

and the imagining, planning, and developing of a new

STEM-focused school is the central phenomenon.

Narrative researchers do not merely tell stories, but

interrogate a narrative through inquiry that makes use

of both personal experience and in-depth analyses of

data. Narrative researchers often share many experiences

with participants and include participants as active mem-

bers of the analytic process (Clandinin 2013). In this study,

the researchers were co-participants in the central

phenomenon but played only minor roles relative to the

participants. Further, while our own biases and experi-

ences clearly shaped the data collection and analysis, we

strove to minimize our participatory roles as much as pos-

sible. Our participatory approach to the narrative inquiry

would be described as moderate by Spradley (1980), as we

sought insider status and participatory engagement, but

also sought minor roles of participation in order to

minimize our presence in the phenomena under investiga-

tion. The specific roles of the researcher and relationship

to participants are more fully described below.

School context

Ridgeview STEM Academy (RSA, pseudonyms used

throughout) is an inclusive, STEM-focused school in the

northwest USA serving students in grades 6–12

(approximately ages 12–18). RSA is in a large, suburban

school district that used a lottery to obtain students with

achievement test scores and demographics (e.g., 35 %

non-White ethnicity, 53 % receiving subsidized meal
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support) that closely mirror those in the geographical

area in which it is located. In year 1, the target year of

the study, only students in grades 6, 7, and 9 attended

RSA, with approximately 60 students at each level.

Grades 8 and 10 were added in year 2, with a full com-

plement of grades 6–12 reached in year 4. While philo-

sophically and structurally a single school, students in

the middle school (grades 6–8) and high school (grades

9–12) were housed in separate buildings approximately

5 mi apart. RSA utilized one-to-one instructional tech-

nology, as each student was provided a laptop that was

fully integrated into the learning process, including use

as information conduit, assignment submission portal,

and most importantly as a primary learning tool. Ten

teachers, a counselor, and a lead administrator (principal)

comprised the school staff in year 1 (Table 1). The

teachers were a mix of recognized leaders in the district

and teachers new to the district. Only one teacher (Paul)

had extensive prior PBL experience. The principal had a

strong science background with prior administrative

experience in the district.

Data collection

Data were collected from a variety of sources using both

qualitative and quantitative methods. All 12 members of

the school staff were active participants in the study, and

86 % (135 of 157) of the students participated. Selected

sixth, seventh, and ninth grade students also participated

in focus group interviews at the end of year 1, with se-

lection based on availability and gender representation.

The first two authors were participants on various

district- and building-level committees that supported

school start-up. Both were members of the school’s

advisory board and collectively attended each meeting

during the school year. Participant observation notes

and artifacts were collected in each of these roles.

Teacher data

The first two authors attended weekly teacher collab-

oration meetings at least once per month, mostly in

an observer role but participating when requested.

Observations focused on collaborative processes, vi-

sioning, and curricular and instructional development.

The first two authors also each engaged in numerous

informal conversations with the participants through-

out the study.

Observations were also conducted in mathematics and

science classrooms on a weekly basis. The researchers

used an observation protocol that focused on mathemat-

ics and/or science content, lesson structure and instruc-

tional delivery, connections to STEM contexts and

careers, and student mathematical and/or scientific ac-

tivity (e.g., problem solving, reasoning, justification). The

researcher played no role in the instruction. Informal

conversations with students and the collection of stu-

dent work and other artifacts (e.g. lesson plans, pictures

of instructional materials) occurred during each of these

observations. Syllabi and additional instructional mate-

rials were also collected from the school’s online learn-

ing management system.

Formal interviews with the principal and teaching staff

were conducted near the end of the school year. These

interviews focused on school vision, the nature of the

school’s teaching and learning processes, and the nature

of support received. All but one of the interviews were

audio-recorded and transcribed.

Student data

Nearly all of the students (86 %) were surveyed at the

beginning and end of the school year. Half of these stu-

dents took a survey focused on mathematics instruction

and half on science instruction. The pre-survey asked

students to comment on their experiences in the prior

Table 1 Instructional and administrative staff at RSA

Teaching area Teaching experience (pre-RSA) Masters degree Additional certification

Alicia Physical education 21+ Y Administrative certification

Brent Special education 11–15 Y

Clare Language arts 6–10 Y

Greg Mathematics 11–15 Y

Josh Art/technology 0–2 Y

Kim Global forum 3–5 Y

Laura Spanish 6–10 Y National board; ESL

Michelle Language arts/social studies 6–10 Y Administrative credential (near completion)

Paul Science 21+ Y

Will Social studies 11–15 Y Administrative credential (near completion)

Erin Counselor 0–2 Y Counseling

Sandra Principal/lead school administrator 6–10 Y Former HS science teacher
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school year, and the post-survey asked for reflections on

year 1 at RSA. Short response items on the surveys

asked students to comment on the nature of classroom

activity and identify specific supports for their learning.

Three closed-response items asked what the students

and teachers most commonly did during instruction

(e.g., “listened to the teacher talk” or “talked and listened

to my classmates”).

Student focus group interviews were also conducted at

the end of the school year. Two groups consisting of

three and four students participated at the middle school

(grades 6 and 7) and one group of six students partici-

pated at the high school (grade 9). The interviews con-

tained a series of questions focused on school identity,

the students’ place or role in the school, and the nature

of their learning experiences. However, in many in-

stances the conversation strayed from these topics,

which we allowed and actively pursued.

Data analysis

A sociocultural lens (Wells 1999) was employed in

the context of the overall analytic framework. Given

our emphasis on teachers as a community of learners

(Lave and Wenger 1991; Borko 2004), we focused our

analysis on collective sense-making and teacher activ-

ity that “seeks to understand by collaborating with

others” (Wells 1999, p. 121). Hence, the unit of ana-

lysis was the teacher group, and the object of analysis

was the collective sense-making activity that defined

the ways in which the teachers imagined, developed,

and enacted curriculum and instruction in the context

of school start-up.

Case study methodology using categorical aggregation

was employed (Stake 1995). In this approach, data ana-

lysis is “a matter of giving meaning to first impressions

as well as to final compilations” (Stake 1995, p. 71).

Hence, data were analyzed in an ongoing manner to

allow for a continually progressive development of the-

ories and findings. A constant comparative method of

analysis was employed for the specific development of

theories and eventual results (Glaser and Strauss 1967;

Taylor and Bogdan 1984).

Throughout the data collection, the research team met

twice per month to discuss the latest data collected, plan

future data collection, and provide updates on potential

findings. Individual researchers analyzed data between

meetings to prepare for these discussions. As initial

themes emerged, more specific codes emerged. The first

two authors revisited various data sets to confirm or dis-

confirm working theories and refine codes, which were

subsequently discussed by the entire research team.

Analytic memos were also maintained and discussed,

and more refined themes emerged. Analytic diagrams

were created, and subsequent themes were shared with

RSA teachers and school administrators to provide

member checking, additional clarity, and improved val-

idity (Taylor and Bogdan 1984; Miles et al. 2014). The

final set of themes that emerged as most salient to the

case were located in the following areas:

� Teacher collaboration

� School vision

� Curriculum and project-based learning (PBL)

� Responding to student needs

These themes shaped the final revision of the research

questions (see above) and framed our analysis of

teachers’ collaborative activity and sense-making related

to curriculum and instruction at RSA.

Results and discussion

We explore the teachers’ roles in the school start-up

process by first discussing the ways in which they

attempted to develop and nurture a vision for the

school. We specifically focus on their collective sense-

making related to curriculum, instruction, and students.

Second, we discuss the ways in which these sense-

making processes were enacted by the teachers during

the initial school year. We discuss the key events and

outcomes related to the collaborative instructional pro-

cesses in which the teachers engaged, including the de-

velopment of a collective vision and materials regarding

STEM-based, multi-disciplinary curricula and a PBL ap-

proach to instruction. Finally, we discuss the ways in

which the teachers responded to the needs of the stu-

dents throughout this process.

Teachers’ role in developing, nurturing, and adapting an

overall school vision

Developing a vision: teacher activity and sense-making

The teachers at RSA were supplied an initial school vi-

sion by district administrators and attempted to adapt it

to fit their own instructional approach and the needs of

their students. RSA was planned to be an inclusive

school—a school with equal access for all students. The

only requirement to attend RSA was to apply and be

present at one of the school’s information nights. The

district had a definite vision for the school, led by the

superintendent (the chief district administrator) who

was the main initiator and lead champion of the school’s

development. However, the vision was also assumed to

be malleable as the school matured. One of the first

school vision statements identified “empowerment,

inquiry, and STEM” as the “core values” of the school. It

emphasized the student as a learner, collaborator, de-

signer, and connector, with specific direction to move

project-based learning (grades 6–8, developing products)

to problem-based learning (grades 9–10, focus on solving
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problems and acquiring knowledge) to practice-based

learning (grades 11–12, focus on real-world STEM experi-

ences through internships and early college learning

opportunities).

Over the course of the study, the teachers spent con-

siderable time and effort making sense of this school vi-

sion and molding it to fit their own goals and needs, as

well as to the needs of the students at the school. Dur-

ing the summer prior to the school’s opening, the

teachers engaged in approximately 20 days of PD

stretched across 3 months to help advance this vision

and translate it into practice. This district-led PD fo-

cused on building community among the teachers and

developing instructional knowledge in support of

project-based STEM curriculum and instruction. Over-

all, the teachers felt that the length of the PD did not

provide sufficient time for all that was necessary in the

school start-up phase, including comprehending and

reacting to the school vision laid out by the district.

Most teachers also expressed initial anxiety about their

instructional preparedness in this innovative school set-

ting. This was due to their overall lack of experience

with PBL and STEM-focused instruction and was

heightened by the fact that the school was to open in

just 3 months.

Early in the summer, the teachers initiated a lengthy

conversation about the district’s expectations of them, as

well as the overall instructional approach at the school.

The main message projected was that everyone would

learn from the process, and that patience and flexibility

would be needed in constructing a vision and instruc-

tional approach. A high-ranking district administrator

stated, “I give you explicit permission to try new things,”

relieving anxieties among the teachers who came from

schools within the district that had more traditional in-

structional norms. The freedom to be innovative and

take risks would prove pivotal in the trajectory of the

teachers’ collective sense-making activity and therefore

in shaping the subsequent curriculum and instruction

that emerged at RSA.

Teacher collaboration to create and implement a

multi-disciplinary, project-based curriculum was a

prominent part of the district’s vision of the school,

which was reflected in the initial sessions of the summer

PD. Once the initial vision and work norms were negoti-

ated, the teachers began to concentrate on developing

instructional approaches and materials for the coming

year. The teachers were initially asked to individually

brainstorm important themes that might relate to the

major content areas and student learning goals of their

courses and then collaboratively develop a matrix to find

intersections across their individual content-based

themes. A specific process to do this was not provided,

and the teachers’ limited knowledge of PBL led to

initial confusions about this work. Three approaches

surfaced among the teachers in making multi-disciplinary

connections: (1) connecting themes and content across

courses, (2) identifying multi-disciplinary “big ideas” that

could support integration, and (3) developing projects and

working backwards to fit in disciplinary content. As a re-

sult, while the teachers began to learn how to collaborate

with each other and generated some very good ideas for

multi-disciplinary projects, few classroom-ready projects

were created during this time.

Despite the abovementioned activities and support

structures, many teachers felt that both the teaching

staff and students began the year with an ambiguous

understanding of the school’s vision, as well as the na-

ture of the curriculum and instruction to be realized.

As Clare stated, “Neither teachers nor students knew

what they were getting into.” Most teachers felt that the

vision of the school created by the district was unclear,

and some felt that the curriculum and instruction being

envisioned was too theoretical in the context of the in-

structional realities faced by the teachers. Most teachers

felt they lacked structured, detailed knowledge of PBL

instructional approaches and the ability to adequately

develop meaningful projects during this initial phase.

The teachers learned to collaborate but entered the

school year with an unformed collective vision of the

school and limited instructional resources in which to

enact it. As will be seen, the teachers were able to even-

tually build on these experiences and generate individual

and collective understandings of curriculum and instruc-

tion during the school year, which they collaboratively

translated into three specific approaches to enact the

school’s vision of STEM-focused PBL instruction.

Incorporating student needs into the vision

Although the district supported the teachers in devel-

oping an understanding of the incoming students prior

to the school’s opening, the teachers also felt they

needed a better understanding of the students who

were to attend RSA in order to tailor projects to their

interests, needs, and capabilities. The teachers were

presented data that contained information on the

students’ demographics (Table 2) and a short written

response from each student on why they wanted to

attend the school. From these data, the teachers con-

cluded that the students were interested in solving real-

world problems and engaging in hands-on learning and

were dissatisfied with prior school experiences. Other

more specific conclusions were made, including “lots of

males mean lots of kinesthetic learners” and a recogni-

tion that some students lacked adequate preparation in

mathematics and science. Many teachers felt that their

students were being “brave” to try a new school, par-

ticularly girls who are less likely to attend STEM-
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focused schools. The teachers made several instruc-

tional implications from the understandings gained

from these data, including the need for hands-on in-

structional approaches and considerations of gender

when organizing group work. The teachers identified

“lots of high-achievement kids” but also noted that “we

can’t forget the others” and developed pre-assessments

to identify the specific needs of “the lower-level kids.”

Upon the conclusion of this analysis session, the

teachers stated that they “were in this together” and

were “ready to teach to all kids.”

The student data also revealed that some students

were coming to RSA for tangential reasons (e.g., feeling

they would not fit in at a “typical” middle or high school,

wanting to be at a small alternative school, submitting to

a parent’s desire to attend), rather than for a specific

interest in STEM. The teachers were quite surprised by

these data, given their STEM-based perceptions of the

school. The teachers also expressed wariness of potential

divides that might arise between students who held dif-

ferent degrees of passion towards STEM, but they also

saw this as a potential opportunity to create a diverse

community of learners.

Contextual constraints on the developing school vision

Three important contextual constraints impacted the

teachers’ role in the school start-up by disrupting their

collective ability to adequately respond to the school

vision. These constraints were the curricular and in-

structional demands imposed by external learning stan-

dards, the physical split of the school, and a diversity in

the students not anticipated by the teachers.

Sandra, the school’s lead administrator, saw the focus

on STEM at RSA this way:

We use the term we have to STEMify everything. So

what we’re trying to have is—because we are

obligated to cover all the content areas that our state

requires—finding the natural connections. So it’s not

everything will be driven by math and science, but

where we can, we can fit in.

The teachers at RSA were responsive to the standards-

based demands of current educational reform. As stated by

Sandra, this required addressing a large set of specific stu-

dent learning goals in a variety of content areas demanded

by external mandates. This complicated the teachers’ efforts

to construct multi-disciplinary projects during the summer

PD, limiting their response to the school’s vision. The

teachers were struggling to balance the district’s vision for

the school, the needs of the learners, the realities of their in-

structional situation, and the demands to cover mandated

content-specific learning goals.

The evidence suggests that, at the beginning of the

school year, connections across disciplines were not be-

ing made in satisfactory ways. The teachers felt the

STEM-based projects they developed in the summer

failed to support multi-disciplinary content consistent

with the content-based expectations they held for their

own courses. As we will see, this led to further teacher

collective activity and innovation and multiple ap-

proaches to enact the school vision.

Second, the lack of a unified physical space also im-

pacted the vision and collective work of the teachers.

The district envisioned RSA as a unified school, but due

to space and budget constraints, students in the middle

and high schools were located in separate buildings ap-

proximately 5 mi apart. This physical split led to compli-

cations related to teacher collaboration as well as a lack

of unified identity across the middle and high schools.

Clare reflected on this situation near the end of year 1,

noting that the physical split among the students was

also impacting the development of an overall school

vision:

I think we’re all still kind of figuring that (the vision)

out. I think it will really depend on what it eventually

looks like when we get new batches of kids in. Until

the current middle school kids get to high school it’s

going to be two different schools.

The geographic split of the school led to the formation

of two teacher cohorts, known as the A and B teams,

who taught on alternative days at the middle and high

school. While all teachers met weekly in a collective

manner during collaborative planning sessions, a partial

Table 2 Demographic data gleaned by teachers from student

surveys

73 % male, 27 % female

42 % below benchmark in writing

29 % below benchmark in math

37 % below benchmark in science

6 students had below 80 % in attendance

110 students were ready for honors or benchmark classes

8 students required remedial courses

Lower percentage of Hispanic students than district average—10 %
vs 18 %

24 students speak a language other than English at home, primarily
Spanish

3 students coming from non-public schools

3 english language learners

16 students on a special instructional or behavioral support plan

16 students previously in an academically advanced program
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split among the teachers emerged as a result of this situ-

ation. Stephanie explained it this way:

We hardly connect because there’s just not that time

to connect. We only connect for an hour every Friday.

So my teammates here, we collaborate quite often.

And there are a lot of ideas. But the other team, we

don’t see them a great deal.

The separation of the middle and high school was not

part of the initial district vision of RSA but arose due to

budget constraints. This separation proved to be a chal-

lenge to the vision building and collective sense-making

of the teachers, as the creation of two instructional

teams broke down collaborative opportunities.

Third, unexpected diversity among the student popu-

lation also posed challenges for the teachers in develop-

ing and enacting the school vision. For example, Josh

expressed surprise at the lack of students with high af-

finity toward STEM areas, stating, “I didn’t anticipate

there being the level of students that were not totally

sold out for STEM.” Clare expressed similar feelings re-

garding academic preparation and desire, stating, “I got

the impression that all of our students were going to be

high-achieving students, and I got the impression that

they all were going to this school of choice, that they

wanted to be here.”

The RSA teachers utilized their emerging understand-

ings of the learners at RSA to make several adjustments

throughout year 1 in order to meet the learning and atti-

tudinal realities of their diverse students. All of the

teachers had initially envisioned the school’s identity

around STEM, with students playing a key role in that

identity formation. However, their initial vision was based

on incomplete information about the actual student

demographics. In addition, the district did not adequately

relay the inclusive vision of the school to the teachers

prior to the summer PD. These two factors led to signifi-

cant rethinking of the school’s identity by the teachers as

they better understood their students, which was aided by

the analysis of student data described above. The district’s

initial vision of the school was modified by the teachers as

they began to plan the school start-up, and subsequent re-

visions of the vision were made by the teachers as they

learned more about their specific instructional context

and the needs of their learners.

These external constraints pressed against the vision

and instructional realities being developed by the

teachers. Through their collective sense-making activity,

the teachers’ understandings of the incoming students

and their curricular and instructional vision grew, but

the shifting contexts which defined their instructional

reality led the teachers to constantly review and modify

their approaches.

Teachers’ enactment of their collective sense-making and

vision related to curriculum and instruction

STEM-focused curriculum

Teacher collaboration and project-based instruction

were significant factors in the development of RSA as a

STEM-focused school, and the vision of Sandra provided

a key support in this process as the school year unfolded.

Two prominent components of Sandra’s vision helped

shape the teachers’ collective activity related to curricu-

lum throughout the year. First, Sandra and the teachers

felt that student learning should occur simultaneous to

engaging in the activities of the projects, and second,

they sought to integrate content knowledge and produce

multi-disciplinary learning experiences. Following the vi-

sion of Sandra, the teachers wanted the projects to be

the “main course,” not “dessert”; learning should be ac-

complished through completion of the project, rather

than the project as an application of learning that has

already occurred (Yetkiner et al. 2008). Sandra also felt

the teachers needed to cover all required content stan-

dards “but with a STEM twist,” and connections should

be made across content areas as much as possible. How-

ever, the demands on each teacher to cover specific con-

tent goals threatened their efforts to integrate STEM

concepts and practices through multi-disciplinary pro-

jects. The teachers struggled to maintain high cognitive

demand regarding their own content learning goals in-

side the multi-disciplinary projects and grew dissatisfied

with this approach. While “new and interesting,” teach-

ing content through STEM-focused projects challenged

the teachers’ collective ability to simultaneously maintain

high-level student learning goals.

During the year, the teachers continued to be given

opportunities to advance their understandings of multi-

disciplinary STEM-based curriculum. Each week, all

RSA teachers met collectively for 1 h with the stated

goal of collaborating on multi-disciplinary projects. The

teachers facilitated these meetings, as Sandra was obli-

gated to attend a district meeting at that time. Field notes

from these sessions show an emphasis on teacher work re-

lated to content integration and instructional implementa-

tion of the group projects. This was the clear focus of this

main teacher collaboration time, with the goal of develop-

ing STEM-related “real world” collaborative projects. Des-

pite the visioning supplied by the district as well as

Sandra, the teachers mainly credited each other for devel-

oping curricular ideas and materials, as Will stated:

It amazes me sometimes, when I sit in our

collaboration meetings at the ideas that people

come up with. And how they can gear their

subject towards how other subjects are doing

something. Like the migration project. You know

how the science teacher was able to tie in the
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migration of things with the humanities part, and

the social studies. And even Spanish. The ideas

that come to the table. And so I think as the year

has progressed and we got to know each other

better, the planning has gotten better also.

While some teachers felt the school was doing an ad-

equate job of building STEM-based, multi-disciplinary

curriculum in a collaborative manner, particularly given

the fact that they were “starting from scratch,” others felt

a need for continued improvement and revision. In gen-

eral, the teachers appreciated the opportunity to work

with colleagues and found the interactions beneficial but

desired more awareness of how to fully integrate STEM

into projects, particularly in regard to placing mathemat-

ics and science more at the source and core of projects.

Moving beyond “STEMification,” which the teachers

began to view as a relatively inauthentic integration of

STEM and non-STEM disciplines, was an ongoing chal-

lenge, but by the end of the year, the teachers felt pro-

gress was being made:

I’d say that there’s a very clear focus on the goals of

this school and on moving students, you know,

getting them excited about project-based learning and

about STEM, and getting at their thinking. Because

those are what stand out to me as being our main

goals, is getting at the way kids think. And preparing

them for careers in STEM fields. And I’d say our

teachers are doing a really great job doing that. I know

at this point of the year, I think kids are really excited

about project-based learning, once they’ve had a

chance to get used to it and learn what it means. And

the stuff that they’re creating is amazing.

The collective vision of providing authentic STEM ex-

periences through project-based learning included con-

necting the curriculum to societal applications, quite

often driven by the teachers’ growing awareness of stu-

dent interests. One manifestation of this approach is told

by a high school student:

We all are going to this school for a reason. It may

not specifically be engineering or technology, but

for example some of my friends are interested in

programming. So one day they talked to our

teacher about it and she said, “Okay, well I think I

can help you out.” And she brought in a college

student who is focusing on technology and design

and websites and that sort of thing to talk to the

class for a bit. And so I think that the teachers just

sort of pick up on what kind of path our careers

are headed in and then they try and help us as

best they can towards that goal.

Another student stated, “You get to talk to a lot of

professionals of the field that you’re interested in. They

bring in all sorts of engineers and designers and every-

thing here.” RSA teachers also instituted field trips to a

local creek and dam in support of multi-disciplinary pro-

jects. These explicit connections to STEM-based con-

texts and careers were consistent with the teachers’

collective vision and helped define their approach to

STEM-based curriculum and instruction.

PBL instruction

While the teachers at RSA received a broad, initial vision

of PBL from both Sandra and the district, the teachers

did not receive any additional theoretical or implementa-

tion frameworks for enacting PBL. This led the teachers

to utilize the emergent discussions that occurred during

the summer PD as the basis for their individual and col-

lective approach, which they subsequently built upon

throughout the year. The teachers developed their own

PBL instructional framework in the summer prior to

start-up (Fig. 1), which placed themes as the overarching

intellectual driver of multi-disciplinary curriculum. Clare

articulated an important realization she made early in

the school year regarding the role of STEM and the en-

actment of PBL at RSA:

Fig. 1 Teacher-negotiated framework for project construction

and enactment
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We were trying to focus on project-based learning,

and nobody had any idea what that looked like. And I

had this crazy moment of clarity in which one of my

colleagues…we referred to it as the “project-based

learning smack down,” because I think at some point

each of us had this realization that we had been

designing curriculum that didn’t fall within project-

based learning. Mine happened about ten days in. It

was on the tenth day when one of my colleagues was

like, “So I feel like you’re doing projects as dessert and

not as the main course.” And I said, “Yeah. What?”

And she was like, “So they have to learn through

projects.” And I was like, “What? I don’t…what?”

The recognition that content could be taught through

project implementation was an important shift in the RSA

teachers’ collective approach. However, the teachers no-

ticed specific, nuanced distinctions across their own ap-

proaches to PBL, including a contrast between (1) the use

of a single theme in which content could be embedded

and (2) the intentional connecting of content from various

academic areas. These perspectives represent two different

interpretations of the school’s vision, the first leading to

the label of “STEMification” of the curriculum by embed-

ding STEM concepts into an overarching theme, and the

other seeking more authentic connections between spe-

cific non-STEM and STEM-based content through the

identification of overarching concepts and processes.

Some teachers saw the former approach as dominant at

RSA and desired a change. Specifically, they wished to

move away from developing separate projects that fit

under a single umbrella topic towards integrated learn-

ing experiences that build upon one another. For

example, the latter might involve work that was

researched and fact-checked in science class, analyzed

in mathematics class, addressed a historical question,

and then was written up in language arts. Conducting

a lab about erosion in science and then reading a

book about farming in English with no deliberate at-

tempt to connect the learning experiences might be

thematic, but not truly integrative. Teachers began to

note differences between projects that “seemed like

good ideas” and projects that were truly STEM-

focused and integrated thoughtfully. As Greg stated:

What happened was kind of we had this general

theme, and each person applied their own, “Oh, this

would work good for me in this portion of my class.”

So it was a bunch of independently-produced products

pulled together at the end for the showcase, as opposed

to, “What you’re doing builds on what I’m doing builds

on what the third person is doing.” So, more like inde-

pendent widgets that came together at the end, as

opposed to those things working together all along.

The specific evolution of the collective approach of the

teachers took three distinct forms, beginning with dis-

jointed efforts to enact projects and culminating in a

theme-based approach. First, the teachers took an approach

to PBL that involved numerous single-disciplinary projects

early in the year (Fig. 2). For example, during the first few

weeks of the school year, the students were presented with

large-scale projects related to farming in each of their clas-

ses. The teachers felt this satisfied the current instructional

vision at RSA, as it presented a topic through several dis-

ciplinary lenses but also allowed for coverage of their own

specific content goals. However, this overwhelmed the stu-

dents, who had several projects due at one time, and initi-

ated a collective reflection by the teachers on project

coordination. The teachers were excited by their collabora-

tive instructional approach, but felt the connections across

content areas were being minimized, and recognized the

students’ needs for a reduced work load:

What I think all of us did at the start of the year was

kids were taking eight classes and they had eight

different projects. And they were almost in sync, in a

cycle. So they would have low stress, low stress, just

kind of hanging out, working on a project. And then,

Bam! “This week eight projects are due!”

Second, the teachers made use of their collaboration

time to discuss needed changes in their approach, and

approximately one fourth of the way through the school

year decided to decrease the number of projects and

focus on integrating content across specific courses ra-

ther than every course (Fig. 3). However, time demands

and perceived discrepancies in learning goals across

content areas were among the factors that limited this

approach. Paul stated:

So we had these big framework ideas and agreements,

which was the positive, but you know when you get

down to actually designing individual lessons, and

“How does your science lesson blend with your

English lesson? With your social studies lesson?”

Yeah, then we didn’t really get to do that.

The teachers again utilized their growing understand-

ings of STEM-focused, project-based curriculum and

instruction to adjust their collective approach. Over half-

way through the school year, a third way of enacting

cross-disciplinary projects was explored (Fig. 4). The

teachers negotiated a theme that was used as a vehicle

for the development of instruction that overlapped each

of their courses and used essential questions as the pri-

mary connection of instructional activity across courses.

Observations and interviews show that this did not

necessarily lead to deep multi-disciplinary content
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connections in the overall instruction, but the teachers in-

creased their ability to talk about related ideas across their

classes. For example, the theme of “Imagine Tomorrow”

focused on the general notion of sustainability and

concluded with a summit that involved student pre-

sentations to external audiences that incorporated

various content areas on a variety of issues related to

sustainability. During the final months of the school

year, the teachers created other multi-disciplinary pro-

jects related to resiliency and immigration. These

were implemented in a cross-disciplinary, collaborative

manner in all classes simultaneously. The teachers had the

freedom to innovate and take risks, and they made use of

their opportunity to experiment, analyze, and adjust their

collective approach to curriculum and instruction. These

changes in instructional approach were due to both the

Fig. 3 Fewer projects, emergent interdisciplinary connections

Fig. 2 Many projects, single disciplines
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school’s vision and the informed, collective actions of the

teachers.

At the end of the year, three specific realizations were

articulated by the teachers to improve the nature of fu-

ture collective activity around the development of

STEM-focused PBL learning experiences; first, broader

interaction among all teachers, which was hindered by

the A and B team split; second, a uniform approach to-

ward PBL in which learning experiences built systemat-

ically and intentionally across classes, rather than merely

being tied together by a common theme; and third, more

time to collaborate prior to the opening of school and

more than 1 h per week of teacher collaboration time.

The above collective activity of the teachers represents

an enormous amount of risk-taking and the development

and application of specific, nuanced understandings of

curriculum and instruction in a STEM-based, multi-

disciplinary context. Benefitting from a variety of supports

and addressing several challenges, the teachers were able

to advance their shared vision of curriculum and instruc-

tion at RSA, and experiment with a variety of approaches

in an iterative attempt at achieving this vision.

Teachers’ response to student needs: shaping the

curriculum and achieving buy-in

The teachers made intentional efforts to motivate and

achieve buy-in from their students, and the curricular

and instructional approach that emerged over the course

of the year was reflected in these efforts. The teachers

constructed a vision and then created the conditions and

developed curriculum to move toward that vision.

Student feedback throughout the year was a key source

of information that the teachers used to make sense of

this work. They responded to this feedback by carefully

acclimating the students to the norms and processes of

PBL, affording and pursuing student questions about

STEM content, integrating disciplinary content know-

ledge, connecting the curriculum to STEM contexts and

careers in flexible ways, and proactively eliciting and

then responding to the needs of students.

The teachers made intentional efforts towards acclimat-

ing their students into STEM-based, multi-disciplinary

curriculum. The PBL approach embraced by the entire

school was a natural support for this effort. Common ru-

brics to evaluate projects, the development of norms for

student collaboration during group work, and the require-

ment of student presentations upon project completion,

often to outside audiences, were school-wide activities

aimed at acclimating students to the vision and ap-

proaches at RSA. These efforts were rewarded, as the

students interviewed at the end of the year spoke passion-

ately and positively about their PBL experiences. For

example, many students noted improvements in commu-

nication skills from the project experiences, with one

Fig. 4 Theme-based project
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student stating, “Now we’ve done so many projects it’s not

even really a big deal anymore just to get up in front of

people and start talking.” The idea of PBL being “business

as usual” was commonly held by the students, and they

seemed adaptive to this instructional change. Students

stated that the projects “apply a lot more to the real world

and college and workplace than just right-or-wrong an-

swer worksheets.” Another explained that the use of es-

sential questions allowed students “to explore in the

direction that we want to go instead of just having to do

research on one topic to find the one right answer.” This

comment suggests that the curriculum afforded natural

invitations for students to pose their own questions and

engage in student-based inquiry related to content

learning goals. Students recognized that “there’s not

as much structure in the way that you have to do

things” and seemed to consider this a benefit to the

learning experience.

Overall, the student interview data highlight differ-

ences between the instruction at RSA to those ap-

proaches encountered previously at other schools and

the ways in which the students negotiated these new ap-

proaches to learning. Specifically, the students appreci-

ated the content integration afforded by the projects, the

connections to STEM contexts and their own interests,

and the emphasis on group work and communication.

Students also appreciated the efforts of the teachers

to work together in constructing multi-disciplinary

projects, as well as the integrated approach eventually

settled upon by the RSA teachers (Fig. 4). One stu-

dent noted the difficulties encountered early in the

year, when multiple projects were being assigned

simultaneously:

Because I personally think it’s kind of overwhelming,

the amount of projects we get. Because we’ve got like

one project for every class and then a giant project

and then sometimes a mini-project in every other

class.

However, most of the students interviewed felt the

challenging nature of the curriculum was manageable,

particularly when projects were connected across

courses:

I think it’s fun. Because you can focus on one project

for each class. Like one whole project for each

class. I don’t think you have to say, “Oh, great. I

finished this project but now I’ve got to finish another.”

So I think it’s easier to do one project for just multiple

classes.

While many of the students had initial difficulties with

the PBL environment, they were able to adjust to and

eventually embrace this instructional approach. This

appeared to be a direct result of the adjustments made

by the RSA teachers as well as the resiliency of the

students:

So we’re kind of like the people they are testing it on,

and can kind of help modify it to what best suits us.

Because usually in all our projects, the teachers

modify it.

Limitations

This study examined teacher activity in a variety of

professional contexts, including PD and collaborative in-

structional planning sessions. We acknowledge that this

study does not incorporate a detailed analysis of actual

classroom interactions that occurred over the course of

the year, nor does it fully investigate instructional im-

pacts on student learning. The research also draws on

one school in a very specific context—an inclusive

STEM-focused school in the USA.

Conclusions

What is the role of the teacher during innovative school

start-up? It is a complex mixture of learner, risk-taker,

inquirer, curriculum designer, negotiator, collaborator,

and teacher. In line with the findings by Winger (2000)

and Darling-Hammond et al. (2002), the RSA teachers’

collective sense-making activity related to instructional

planning and curriculum supported the transition from

a negotiated school vision into instructional reality. The

administrative staff overseeing RSA provided both intel-

lectual and practical space for teacher creativity, and the

teachers also received key supports regarding school vi-

sioning and collaboration. The specific permission to

take risks in this innovative environment proved central

to the advancements made by the teachers. Freedom to

try, analyze, and try again defined the ultimate trajectory

of the curriculum and instruction at RSA, leading to

new understandings reflected in changed instructional

approaches.

Starting a new school in the context of a specific re-

form effort is complex. Because the teachers took

seriously the task of attending to their students’ needs,

the context became more dynamic. Through co-

participating in this work, the teachers at RSA developed

new understandings of PBL, STEM-focused curriculum,

and their students. Essentially, they were participating in

their own design experiment (Cobb et al. 2003), feeding

back new understandings into the next iteration of the

project-based curriculum they were developing, and

learning about their students’ needs in relation to this

new type of curriculum. The three-phase trajectory of

the instructional vision and implementation involving

PBL (described above) is a direct result of the contexts,
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supports, and limitations that framed the teachers’ col-

lective activity. A major challenge to this development

was that almost all the frameworks used to design and

redesign curriculum and instruction were developed in

action. The teachers were provided frameworks by

school and district personnel but needed to collectively

make sense of and adapt them for their own instruc-

tional purposes. While the sense-making processes that

led to their eventual frameworks were extremely valu-

able, the emergent and dynamic nature of the frame-

works also left the teachers somewhat vulnerable to

shifts in context and the demands of external learning

standards. The teachers had some, but limited, time to

do curricular and instructional activity (plan, implement,

reflect, change), and had a large degree of safety and per-

mission to experiment with these processes. However,

additional time to reflect on the supports that were pro-

vided related to PBL and STEM-based instruction would

have been useful, as both of these approaches were ini-

tially unfamiliar to nearly all the teachers.

This suggests the intellectual supports that teachers

require in this context are numerous and must be care-

fully identified and nurtured (Darling-Hammond et al.

2002). Specifically, our case study reveals the following

considerations for teachers and administrators who en-

gage in STEM school start-up:

� Teachers’ collective sense-making of PBL and STEM-

based instruction must be carefully developed,

keeping in mind the context of the specific learning

environments in which it will be enacted by teachers

� The capacity of teachers to develop understandings

conducive to effective school start-up is great,

particularly when key supports are present and

when risk-taking is allowed and encouraged

� These emergent understandings must be

continuously monitored against any existing school

vision related to PBL and STEM-based instruction

and should also be continuously monitored as the

instructional contexts and realities shift over time

� Key supports include intellectual frameworks related

to PBL and STEM-based instruction; sample

curricular projects; abundant collaboration time

dedicated to curricular visioning and development; ac-

cess to student demographic, attitudinal, and achieve-

ment data; and the freedom to take pedagogical risks

� Intellectual supports require large amounts of time

to synthesize and eventually enact, and more than a

few months prior to school start-up are necessary to

fully engage and prepare teachers for the collective

task of visioning, collaborating, and planning the

curriculum and instruction of a new school

� External demands and constraints, such as those

imposed on teachers by external learning standards,

must also be balanced by the needs of learners and

the instructional capacity of teachers.

The contexts, conditions, and demands embedded in

the above recommendations can play a key role in shap-

ing the curricular and instructional trajectory of schools

during the start-up phase. At RSA, the teachers learned

to access their growing understandings of STEM-based,

PBL instruction within the disciplinary demands im-

posed upon them by external, disciplinary learning stan-

dards and created various instructional approaches that

addressed the perceived needs of their students.

The teachers’ collective sense-making activity, viewed

from a sociocultural perspective, generated understand-

ings of curriculum and instruction that informed the dy-

namic vision of the school and led to changes in their

approach to classroom practice. The teachers were also

developing a vision of the school identity, constructed

from emergent understandings of the externally pro-

vided goals for this STEM-focused school and from a

better understanding of their student population. This

was, in some ways, easier for them to do than curricu-

lum building, as they were largely experienced teachers

with empathy and commitment to students. While try-

ing to conceptualize the initial school vision, created

prior to any of the teachers’ involvement with RSA, they

were also simultaneously internalizing the key compo-

nents of an inclusive, PBL-based, STEM-focused school

as it was developing. The teacher collaboration and cur-

ricular projects were a product of the formal profes-

sional development, teacher collaboration meetings, and

informal conversations that defined the teacher interac-

tions and ultimately led to a more workable vision for

the school. Student voice was also heard and used,

which led to buy-in and motivation for engaging in the

projects. The teachers were able to utilize the supports

they were given and navigate the contexts and limita-

tions to produce curriculum and instruction of their

own creation that was consistent with the developing

vision at RSA and that responded to the needs of the

students. This collective activity defined the teachers’

multiple roles in the start-up and development of this

innovative school.

Our narrative case study illustrates the enormous cre-

ativity and capacity of teachers in the demanding setting

of school start-up. Our study confirms the power of

doing and risk-taking in the context of teacher develop-

ment. The dialectical relationship between knowing and

doing is continuously manifested during teacher collab-

oration (Borko 2004; Cochran-Smith and Lytle 2009).

The teachers in this study developed important perspec-

tives as they emerged themselves in school start-up

activity. The realities of working together to enact learn-

ing experiences for students led to important teacher
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development opportunities of both an individual and

collective nature. Teachers are capable of finding ways

of defining, reacting to, or overcoming key influences

that often mitigate the opening of a school, including

lack of shared visioning, planning, and decision-making

(Turbin 2009). With adequate time and intellectual sup-

port, teachers can engage in collective visioning and in-

structional implementation that not only support school

start-up but also foster individual and collective ad-

vancements in their own development.
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