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Abstract
This paper advances a conceptual model for developing innovators during college. Complementing research with transdisciplinary and transnational sources and best practices in teaching innovation and measuring its development, I will explore the role(s) and progression(s) of backgrounds, educational contexts, innovation capacities, and activation across innovation forms (e.g., entrepreneurial, social). I will close with implications for research and practice. 
  





















Developing Innovators During College: A Transnational, Research-Informed Model with Implications for Best Practices in Teaching and Learning 
Objective and Purpose
	For decades collegiate educators have asked a straightforward question: Can higher education develop innovators? Substantial attention has been paid to this topic (Ronstadt, 1987, Authors, under review), resulting in the proliferation of curricular practices (e.g., innovation courses, transdisciplinary courses focused on wicked problems), co-curricular opportunities (e.g., innovation challenges) and the creation of specialized spaces on campuses devoted to innovation (see McMurtrie, 2019). With institutions and graduates themselves answering this initial question with a resounding yes, the next and more vexing set of questions has become: How can innovators be equitably developed; and How do we know? 
	Our work (e.g., Authors, 2012, 2016, 2018, 2020, 2022, under review) and that of many others (e.g., Bodolica & Sparggon, 2021; Wagner, 2012) have sought to answer these questions. These efforts have provided a firm foundation to support three principles: (1) There is a robust, empirically demonstrated connection between specific pedagogical practices (e.g., connecting in-class learning to applied situations) and students’ development of innovation capacities; (2) Background characteristics (e.g., personality, family history) matter, but are by no means determinative; and (3) innovation is for everyone, not a homogeneous few (e.g., Authors, 2017, 2021, 2022). What remains somewhat lacking, and what is required for building a wider-ranging research-to-practice agenda in this area, is a more comprehensive conceptual model that can guide inquiries methodologically ranging from phenomenological qualitative inquiry to longitudinal mixed methods approaches. Presenting this framework is the purpose of this scholarly paper. 
Framework Foundations and Literature Sources
	Before proceeding, it is imperative to provide definitions for two key concepts: innovation and innovation capacities. To the first, our research has consistently sought to operationalize a definition developed through consultation with researchers (e.g., Mars, 2013) and field experts (e.g., Baumol, 2004; 2010). Here, innovation is considered as the process of generating and executing contextually beneficial new ideas (Authors, 2018). Second, building on the expansive human development insights of Kegan (1994), we consider innovation capacities as a set of intrapersonal self-perceptions, cognitive abilities, and interpersonal skills that can be developed to mobilize personal engagement in innovation. In short, innovation is the process; innovation capacities are what can be developed among students to facilitate better engagement in the process (Author, 2017; Wagner, 2012).
	To provide a bit more detail on our own research trajectory, we began in 2012 with a study considering the curricular and co-curricular factors that promoted students’ innovative entrepreneurship intentions (Authors, 2012; see also Authors, 2016). We proceeded to expand beyond the parameters of entrepreneurship toward a more encompassing idea of innovation capacities, and subsequently tested similar curricular (e.g., faculty challenge) and co-curricular (e.g., career development support) experiences against a rigorously developed outcome measure, which has demonstrated high validity. 
Continuing this work has taken four distinctive forms. First, we sought to better understand through use of a case study the organizational, leadership, and cultural conditions that supported innovation (Authors, 2022). Second, we explored the effectiveness of direct innovation interventions on students’ development, finding that even ‘low-dose’ exposure could be profoundly beneficial in developing innovators (Authors, 2021, 2022). Third, we continued to build and test quantitative models, finding that innovation capacities could be developed at high levels over four college years, especially for transfer students and those with consistent exposure to applied learning; such quantitative findings were robust in an international context (Authors, 2021). Fourth, we have progressed these ideas along conceptual avenues, exploring what it truly means to develop social innovators through experiential learning practices, particularly in transdisciplinary settings (Authors, 2022, 2023). 
	In building this model, we strived to triangulate our work against both existing conceptual models (e.g. Binks, 2012; Cai, 2017) as well as recent scholarship that has continued to explore how innovators develop during college (e.g., Bodolica & Sparggon, 2021; Meng et al., 2024). Considering all the evidence collectively, as well as validating our ideas against professionals in the innovation space, we propose the following model. 
Developing Innovators: A Conceptual Model
	Figure 1depicts the conceptual model, which consists of three deconstructed areas – background, educational contexts, and innovation capacities – which can result in activation across various contexts (e.g., social innovation, entrepreneurial innovation, ecological innovation, policy innovation, etc.). The following sections will briefly describe each area, as well as their respective theoretical anchors. 
The first aspect of the model is a students’ background – what they ‘bring with them’ into any higher education experience connected to innovation. Drawing on profound insights into college choice (Perna, 2006) and decision-making (Iloh, 2018), we express a students’ background as comprising their habitus (i.e., socialized and internalized understandings that guide action in-the-world; Bourdieu, 1986, Perna, 2006), opportunities (e.g., pre-college educational, innovation/entrepreneurship/creativity exposures and attitudes), and social conditions (e.g., educational policies, social context). Importantly, as reflected both in Iloh’s (2018) and our own emergent work on doctoral students (Authors, under review), such backgrounds are not limited to traditional undergraduate students, but evolve within and outside a student during their entire educational journey. 
	The second aspect pertains to educational contexts as these are the fulcrum points and essential locations for developing innovators (e.g., Wagner, 2012). Here, we interpolate the Berger and Milem (2000) model concerning higher education environments and propose a focus on three areas. The first, functional, exists in the non-academic nor social areas of college life and can come to include physical spaces, library infrastructure, laboratories, and residences. In our own case study work on a distinctive campus (Authors, 2021), and echoed in cross-cultural work (Authors, 2021) we consistently find that innovation requires intentional spaces and resources (e.g., flexible classrooms, equipped makerspaces, comprehensive library supports) to thrive. The next area is the more traditional features of college life – the academic and social experiences, both formal and informal, that are core to postsecondary experiences. This area can come to include everything from a single innovation class to entire course sequences focused on developing innovative leaders; from the existence of a student club/organization to comprehensive career supports on idea creation and operationalization. The third area reflects the overall institutional conditions that help (or hinder) innovation on campus. These can include leaders (e.g., department chairs, Deans, academic policymakers), strategic plan implementation fidelity (Hall & Lulich, 2021), governing board support, and overall mission. Collectively, educational institutions can be social locations for what Shane (2003) terms the nexus of individuals and opportunities that can catalyze innovation. 
	The third aspect of the model reflects innovation capacities. Building on Kegan’s (1994) cognitive, interpersonal, and intrapersonal lines of development, as well as a host of literature from dedicated innovation educators (e.g., Duval-Coutil, 2013; Morris et al., 2013), we conceptually consider and have quantitatively measured (Authors, 2018) nine capacities across three domains. The cognitive domain is comprised of creativity, intention to innovate, and risk-taking; the intrapersonal domain of motivation, proactivity, and innovation self-concept; and the social domain of networking, persuasive communication, and teamwork (Author, 2018). Quantitatively, these items comprise a reliable and valid second-order factor model that generates a single score that can be used as a robust dependent and/or exogenous variable; from a qualitative and mixed-methods perspective they support inquiry into specific aspects (e.g., creativity, self-concept) and the phenomenological emergence of these capacities in connection with postsecondary educational experiences. 
	The final aspect of the model is essential, yet the one that can be hardest to access from a research context – the extent to which innovation capacities are acted upon to meaningfully engage in the process of generating and executing contextually beneficial new ideas. Tracing the path all the way through to activation can be complicated by a number of common factors, including issues with collecting data from individuals after graduation and disentangling the proximal and distal effects of higher education experiences. Still, generalized work in this area (e.g., Wagner & Dintersmith, 2015) as well as our own empirical validation (Authors, 2012, 2024) has strongly signaled that the connection between background, contexts, capacities and their resultant activation can and should be explored. Moreover, we stress the importance of considering innovation across the widest presentation of forms, notably including social innovation (e.g., Battilana et al., 2019) and expressions that deviate far from outdated, entrepreneurship-exclusive indicators of ‘did the student start a business’ (Smith, 2005). 
Importance for Higher Education 
	As the second half of the 2020s begins, higher education is serving as both the generator of innovators and one of the few remaining bulwarks against forms of social collapse brought on by a world that is increasingly characterized as VUCA – volatile, uncertain, complex, and ambiguous. Couple this social atmosphere with the rapid proliferation of generative artificial intelligence (gAI) and the responsive imperative to teach for integrity (Gallant & Rettinger, 2025), and the need to develop innovators in college becomes, we hope, readily apparent. Notably, we see high upside potential and severe downside risk for failing to leverage higher education toward the development of innovators in the current moment. As pertains to potential, it is undeniable that the human skills which comprise innovation such as creativity, persuasive communications, and networking are becoming required for successful participation in the 21st century economy. Though projections vary wildly, employment losses to artificial intelligence are projected to be in the tens to hundreds of millions by the end of the decade (e.g., Dmitracova, 2025). The primary hedge for individuals seeking employment? Being able to do the creative, human work that is heavily reliant on innovation capacities. Without a renewed emphasis on innovation, colleges run not only the risk of not preparing the workforce, but the even more profound problem of rendering credentials simply irrelevant in an era of increasing automation and machines capable of learning. 
	We do not sound this alarm lightly. However, as has become painfully clear in the United States since January 2025, higher education is by no means invincible. On this account, we propose that close attention to considering how all students can develop their innovation capacities during college in ways that promote economic growth and create graduates able to not only engage in existing employment trajectories but carve their own pathways can be a way of positioning and re-expressing the social value of higher education. We have found over the past decade or so that while it is easy to argue about innovation (e.g., its definition, how it comes about, what skills it requires) it’s much harder to argue against innovation (i.e., that colleges shouldn’t be doing what we propose). To that end, we hope this model sparks renewed conversation on this important topic and can support future research, theory, and practice that builds upon and extends this line of inquiry. 
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