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Abstract  

There have been increasingly urgent and well justified calls for transforming precollege 
education for the purpose of maintaining the US competitiveness and leadership in science, 
technology, engineering, and mathematics (STEM). Central to such a transformation, we believe, 
is a new generation of entrepreneurial STEM teacher leaders empowered with the mindset and 
skills to envision, enact, and realize innovations aimed at improving learning for all students. In 
this session, an interdisciplinary research team attempts to integrate multi-threaded conceptual 
and empirical studies aimed at building theory for informing systemic, long-term professional 
growth programs and partnerships aimed at developing entrepreneurial K-12 STEM teacher 
leaders which will ultimately increase opportunities for student success in STEM education. 

Section 1:  Questions for dialogue at the MSP LNC 

Within the literature on entrepreneurship, only a small portion is devoted to this construct 
within the K-12 school setting and within this subset there are only broad visions of its 
application and potential promise.  Importantly, then, the EnLIST team is continually working to 
refine our knowledge and understanding of the skills and mindsets that are necessary to enable 
innovation and transformation that ultimately leads to student success in STEM teaching and 
learning, both through research and through the practical application of our research to the 
EnLiST teacher leaders within our core school partner districts. 

The EnLiST leadership team welcomes discussion around the following questions related 
to the notion of student success in STEM education. 

• In which ways should student success in the STEM areas be conceptualized to contribute 
meaningfully to increased participation in STEM?  

• How should we conceptualize 'increased participation' in STEM to ensure inclusiveness 
and equitable engagement of all students? 
 
These and other questions may facilitate discussions that will prove fruitful as the 

EnLiST leadership team moves forward in conceptualizing what student success looks like in an 
educational entrepreneurship environment. 

Section 2: Conceptual Framework 

The National Science Board (2001) affirmed that the prosperity and advancement of the 
scientific enterprise in the 21st century will, to a large extent, determine the economic growth, 
quality of life, and the health and security of our nation and the planet. The prosperity of this 
enterprise, in turn, hinges on the preparation of highly qualified, diverse, and motivated learners 
at every stage of the academic pipeline.  U.S. precollege STEM education—a cornerstone to this 
pipeline is not accomplishing the necessary results (NCMST, 2000). Students continue to 
perform poorly on international comparisons of science and mathematics achievement (National 
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Center for Education Statistics, 2000, 2004, 2008) and the system continues to fail girls, and 
minority and underprivileged students (Lee & Luykx, 2006). There is an urgent need for 
transforming K-12 STEM education (CPGE, 2007). Central to such transformation, we believe, 
is the preparation of a new generation of entrepreneurial STEM teacher leaders empowered with 
the understandings, mindset and skills to envision, enact, and realize innovations aimed at 
improving learning for all students. The preparation of such leaders is the central goal of 
the Entrepreneurial Leadership in STEM Teaching and learning (EnLiST) MSP partnership.  

While recent, the notion of infusing and capitalizing on entrepreneurship in K-12 schools is 
not entirely new (Hess, 2006).  Scholarship in this domain, however, has been limited and mostly 
centered on broad conceptualizations of the potential promise and returns of such an approach, 
and narratives of individual, highly visible educational entrepreneurs. In contrast, EnLiST draws 
on scholarship in business and social entrepreneurship, social networks, and educational 
leadership to build and test new models or developing entrepreneurial STEM educators from the 
ground up by embedding our research in the daily work of teaching and learning in schools. Our 
focus is on professional development of STEM educators as leaders who promote sustainable, 
collegial, collaborative interactions that result in the implementation of innovative practices. 
STEM teacher leaders must have to the opportunities to develop the entrepreneurial thinking and 
practices that are needed to lead such efforts. The bottom line measure of the value of these 
endeavors is the engagement and success of students in science.  Importantly, then, within the 
EnLiST project, student success is defined as any set of cognitive (e.g., scores on standardized 
tests such as ISAT’s or PSAE) and/or affective outcomes (e.g., interest, willingness to engage, 
and appreciation) that enhance the likelihood of students pursuing additional STEM studies and 
meaningful engagement with STEM both within and outside academic settings. 

Toward this end, an interdisciplinary team with research expertise in teacher leadership, 
enterprise and systems engineering, science education, entrepreneurship in business and higher 
education, and social networks has embarked on a long-term collaboration. This session provides 
a forum both to share our current conceptual and empirical work in this area—which we believe 
is both novel and promising, and engage in public discourse with interested scholars and 
colleagues for valuable feedback, critique, and fertilization of ideas. 

EnLiST Model Development  

As part of the EnLiST project, we were given the opportunity to think about entrepreneurial 
leadership in STEM teaching and learning (Koehler, Price, Gaffney, Bresler, Abd-El-Khalick, & 
Martin, 2009).  Figure 1 outlines the initial model that conceptualized the personal, relational, 
and organizational skills and capabilities that would be required to make innovative changes in 
the classroom, among colleagues, and in schools and school districts.   
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Section 3: Explanatory Framework  

Key insights 

Given the limited research on entrepreneurial educators, we conducted a case study of four 
‘entrepreneurial’ teachers in a suburban central Illinois district; teachers identified as leaders who 
were taking considerable risks and who were having an impact on students, other teachers, and 
their schools. The study consisted of two interviews with each of the teachers and at least one 
focus group with collaborating teachers—a total of four entrepreneurial teacher leaders and 25 
teachers in their realm of influence.   The purposes of the study were to: 1) explore the 
characteristics described in Figure 1 to determine which are most important; 2) understand 
examples of the desired behaviors to guide the development of the workshop that was presented 
in the summer of 2010; and 3) enhance the entrepreneurial teacher leader model and framework. 
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The characteristics were important, but not near as important as the actions that catalyzed 
and galvanized teachers as they collaborated to improve student learning.  The personal 
characteristics and the “habits of mind” are important for both the entrepreneurial teacher leader 
and for the teacher who is working to improve. 

Our interviews revealed a model (see Figure 2) that shows how entrepreneurial teacher 
leaders collaborate with other teachers in ways that catalyze innovations that result in student 
progress. At the heart of the model is a focus on children and their learning and success. 
When the focus of both the teacher and the teacher leader is on children, the emphasis is not on 
the teachers and their skills or what they do well or do poorly; the common goal is the child’s 
learning and progress. Having the child’s success as the common objective lessens the tension 
and the defensiveness that can enter into the coaching or helping relationship (Schein, 2009).  

The other critical elements of the model include: (1) a dynamic cycle of sharing, learning 
and improving that changes significantly over time; (2) relationships are the entre to professional 
collaboration and the fabric that grows into trust and confidence of all parties; (3) sharing of 
content and expertise that improves children learning and that engages the teachers in learning 
and innovation; (4) teacher actions that make the content and expertise their own; and (5) impact 
on children, classrooms and schools. 

Leadership is about influence and learning.  Not surprisingly, we found relationships that 
start with a modest level of trust before there can be any influence or learning.  Those 
relationships develop into deeper trust and collaboration which enables the relationship to 
transform into confidence and interdependence.   The relationship becomes stronger and more 
powerful as content is shared, the interventions or practices impact child progress and then the 
relationship deepens and changes.  We assert, that professional development efforts that keep the 
teacher leader as the expert and the source of knowledge are doomed to failure in the long-term.   
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Powerful learning starts with the explicit content and methods and then transforms to 
capture the subtle, tacit factors that enable methods to work effectively for specific cases. As 
teachers gain the tacit understanding, they progress from trying methods to making the methods 
their own (see Figure 2). They may personalize the methods or integrate them into their 
repertoire so that they own the methods and are able to apply them to other students and 
situations. With a growing comfort with and ownership of methods, teachers begin to innovate in 
ways that extend the power and impact of the interventions (Hagel, Brown, & Davison, 2010). 
Improvement starts with child progress and naturally extends to the classroom as teachers learn, 
gain confidence, and make the methods their own. In our model, it should be noted, assessment 
is an integral and natural part of “knowing” and of being able to tell what works and what does 
not work. 

Transition of skills and knowledge that is sufficiently powerful to impact student learning 
may start with simple sharing of content but, in order to transform a teacher, a classroom and a 
school personalizing of the methods and innovation have to take place.  Facility with the 
methods and ownership that comes with modifying them, making them your own, and then 
innovating to improve the methods and techniques are essential for technology transfer that 
works and lasts.   

Teachers are very pragmatic; they want methods, activities, and techniques that work.  
Work means that methods make a tangible difference in the students’ progress.  If a method is 
tried and if it helps the child progress, then the receiving teacher is ready and willing to take the 
next steps.  Often, there will have to be coaching and collaboration to ensure that the methods are 
applied correctly and to “see” how the child is progressing.    Every teaching method or 
technique needs to be understood completely and modified to fit the new teacher and the 
situation.  Once those conditions are met, we can claim to have successful technology transfer.  
Then the relationship changes to one where there is confidence and interdependence and the 
partners are able to innovate and share with others. 

Evaluation 

As we have learned more about entrepreneurial teacher leaders, we have begun to 
understand the relational elements or partnerships that form to enable one teach to influence 
another.  In our model, the leadership portions include: 1) the relationship development and 2) 
child progress and accountability.  Without a positive starting relationship and unless that 
relationship deepens and transforms, there is no real “technology transfer.”  These behaviors of 
relationship building are critical for leadership to occur and to enable the content to be received 
well.   Without the child as the central focus and the measure of progress being the success of the 
child, there is no accountability and there is no power in the relationship to transform the 
situation.  Progress is critical and it is always child progress—not teacher development, 
knowledge or skills—that is the critical focus.  Teacher skills are important, but they are the 
means not the end goal.  Student success within this model then is assessed by annual 
administrations of the MSP Student Motivation Survey and student performance tracking on the 
Illinois Standards Achievement Test (ISAT) science subtest at classroom and school levels.  In 
addition, qualitative data from case studies will provide additional support to our claims 
regarding student success in STEM teaching and learning.  
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The entrepreneurial portions of the model include: 1) expertise to share and then the ability 
to innovate and keep learning and developing, and 2) the willingness to try it, personalize it, and 
then share the new innovations.  Unless there is some foundation of expertise in knowledge, 
approach, techniques, or methods, there is not a strong starting point.  Often that expertise is seen 
by others and is valued.  Usually, that expertise or content knowledge has been gained because of 
curiosity, deep learning, innovating, and taking some risks.  But once entrepreneurial teachers 
acquire those skills and abilities, they keep innovating, learning, and sharing.  There is always 
some risk in adopting anything new, making it your own, and innovating.  Entrepreneurial action 
embodies some risk and requires flexibility in thinking and exploring (Sarasvarthy, 2010) 

Informing EnLiST 

The team continues to work and to refine our knowledge and understanding—both through 
research and through the practical application of our research to the MSP teachers.  One of our 
next goals is to refine our definition of entrepreneurial STEM teachers.  In the spirit of learning 
and collaboration, a working definition is included: 

"Working in contexts that are (or justifiably perceived to be) resource-deprived, 
entrepreneurial STEM teachers succeed in creating innovative and transformative learning 
opportunities or environments, both within and beyond their own classrooms, such that the 
quality and quantity of students' STEM learning experiences and outcomes are markedly 
better than the actual or perceived norms of their milieu." 

 
The ultimate goal is student learning and success.  The methods are creative, innovative, 

and transformative.  We will continue our collaboration with teachers to learn and to develop the 
skills and abilities that can produce the behaviors that we observe that support our vision of 
student success. 
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