Five Claims about Effective Propagation

From the TUES Project, “Increasing the Impact of TUES Projects through Effective
Propagation Strategies: A How-To Guide for Pls”

Although more empirical and theoretical work is needed to provide strong guidance for educational
change agents, we do know some general things about effective propagation of educational innovations.
Following Fullan [1], we think of educational innovations as new materials, teaching approaches, and/or
beliefs. Each claim and its lesson for TUES Pls is summarized below and then explained in more detail.

1. Change takes time —it is a process, not an event. Lesson: TUES PIs must invest energy and
creativity over time to propagate innovations and influence instructional strategies. One-time events
like conference presentations alone are insufficient to influence adoption.

2. Developing awareness of an innovation is only the first stage in adoption decisions. Lesson: TUES
Pls must design elements of their dissemination plans to influence decisions in later stages of the
adoption process, in addition to increasing awareness.

3. Different types of changes likely require different strategies. Lesson: TUES Pls must identify types
of changes they seek to foster and design elements of their propagation strategies to foster these
types of changes.

4. Faculty beliefs and values may need to be modified in order for them to properly adopt/adapt the
innovation. Lesson: TUES PlIs must be prepared to design elements of their propagation strategies
so they reflect understanding of existing faculty beliefs and values and then seek to modify these
effectively.

5. Creating change requires taking a systems perspective. Lesson: TUES PIs must explicitly identify
the elements of the instructional system they are seeking to change and understand how these
elements are influenced by other elements in the system.

1. Change takes time - it is a process, not an event

The most important claim that we make about how faculty change their instructional practices is that
change is a process [2, 3]. Adapters do not move from knowing nothing about an innovation to adapting it in
one step. While there are many different descriptions of the stages through which an adapter reaches the
point of using an innovation, the five-stage description offered by Rogers [4] provides a useful framework:

1. Awareness—Awareness of the innovation, but lacking complete information about it.

2. Interest—Growing interest and information seeking.

3. Evaluation—Decision whether or not to try innovation based on present and future situation (process

may end here if negative decision).

4. Trial—Making use of the innovation. (If use does not continue, this is called “reneging” on adoption.)

5. Adoption—Continued use of the innovation.

One result from a comprehensive literature review of 191 journal articles describing change strategies
relevant to undergraduate STEM instructional practices [5] is that successful strategies include coordinated
and focused efforts lasting over an extended period of time — typically one semester or longer. This result is
consistent with a previous review from the faculty development community that suggests successful faculty
development programs benefit from interventions that last a full semester, year, or more [6].

2. Developing awareness of an innovation is only the first stage in adoption
decisions.

TUES project teams face decisions about which communication channels to select for their
dissemination plans. Mass market channels such as web sites, conference presentations, and journal
publications are most important in facilitating transitions of potential adapters from a stage in which they
know little or nothing about an innovation to a stage in which they are aware of an innovation [4]. The use of
mass market channels is prominent in the common change strategy of developing and testing ‘best practice’
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curricular materials and then making these materials available to other faculty [e.g., 7-10]. This is the
strategy Seymour describes as being based on the unproven theory that “good ideas, supported by
convincing evidence of efficacy, will spread ‘naturally’—that, on learning about the success of particular
initiatives, others will become convinced enough to try them.” [11, p. 92] It is also a strategy that has been
shown to be ineffective in change efforts within college [5] and K-12 educational settings [12]. Mass-market
channels may raise awareness, but awareness does not imply adoption, or even more serious consideration.

Transition from awareness to adoption requires more interaction between innovators and potential
adopters. For these transitions, interpersonal channels, “such as having an informal conversation with
someone describing his or her positive experience with an engineering education innovation” [13], appear to
be more influential than mass market channels [4, 13]. For example, preliminary results of an interview study
with physics faculty suggest that written materials do not generally develop sufficient interest in faculty to
lead to adoption. Rather, faculty members turn to these materials as a source of additional information after
they have encountered the ideas and developed interest through a more social mechanism [14]. However,
unlike promoting awareness, propagators do not have resources to initiate or sustain levels of interaction
required to promote transitions from awareness to interest and adoption with potential adopters nationwide.
Instead, propagators must thoughtfully select audiences for which they want to facilitate transitions to
adoption. Propagators must focus their limited resources on chosen audiences. Audiences could be selected
by geographic proximity (What are institutions close to you?), professional affiliation proximity (Who are
potential adopters with whom you can have interactions at professional conferences?), or individuals who
have already indicated some interest in the innovation (Who has contacted you or can you survey a large
group to identify individuals who might be more interested?).

3. Different types of changes require different change strategies

Much of the discourse surrounding propagation of new ideas and practices in undergraduate STEM
instruction does not take into account the degree to which the new ideas diverge from standard practice. As
Cuban [15] suggests, there are different types of changes: some changes seek to make the current structure
more efficient (incremental changes) while others seek to alter core beliefs, behaviors, and structures
(fundamental changes).

Thus, when planning a propagation strategy or evaluating the success of an implemented strategy, it is
important to understand the types of changes that are targeted. For example, one exception to the finding
that one-shot workshops are not particularly effective at propagating instructional change is when the goal is
to bring about very localized (i.e., incremental) changes in instruction, such as the incorporation of new
technology [5]. In such cases, it appears that one-time workshops can be successful [e.g., 16, 17].

Most innovative teaching ideas, though, seek to produce fundamental changes (e.g., transforming
classrooms from passive to active learning). When seeking the implementation of a fundamental
instructional change, successful propagation strategies need to provide substantial support [5]. This is often
accomplished through the provision of consultation and feedback. The importance of consultation and
feedback in dissemination efforts is a strong finding noted in a review of the implementation research [18].
This review found that information dissemination and training by themselves, no matter how well done, are
not highly effective, but that dissemination can be effective when it is more comprehensive, often involving
such components as performance evaluation and coaching [18].

4. Faculty beliefs and values may need to be modified in order for them to properly
adopt/adapt the new instruction

Just like faculty members need to understand the initial conceptions of their students, TUES PIs must
have better understanding of how STEM faculty members initially view teaching and learning. Because of
conflicts between faculty members’ beliefs and values (i.e., their conceptions) and conceptions behind
innovative curricula, successful propagation strategies often deliberately focus on changing faculty
conceptions [5]. Although changes in conceptions can occur through self-initiated reflection on the part of
participants in a change initiative [e.g., 19], lack of such reflection and conceptual change can limit success
of change strategies [20]. Strategies that deliberately focus on conceptual change appear to have high
levels of success in creating meaningful conceptual change in faculty that result in changes in practice [21,
22]. Changes in beliefs are difficult because new beliefs often challenge core values and many beliefs are
held implicitly [1, p. 44].
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The importance of beliefs and values arises because instructors typically do not use new materials “as
is”. They recognize that no set of instructional materials, no matter how carefully developed, will match the
constraints of their specific classroom situation and their personal preferences and skills. Therefore,
instructors must customize the new instructional strategy to their own situation; “there is no way to avoid the
local reconstruction of the practice [instructional strategy], as local staff make sense of it in their own context”
[12, p. 33]. This customization requires that instructors have the appropriate knowledge about how the
innovation works as well as beliefs and values that are consistent with the innovation.

Because of conflicts with existing beliefs and values (as well as conflicts with situational factors),
implementation of innovations may keep some surface features of an innovation, but remain essentially
traditional instruction. For example, instructors may implement Peer Instruction [23], without the peer
interaction component [24, 25]. This allows them to streamline their lecture and maintain a passive
classroom, while appearing on the surface to have implemented a research-based innovation. Innovations
requiring fundamental changes appear to be quite susceptible to superficial adoption [12, 25-29]. One
unfortunate result is that instructors who superficially adopt a research-based instructional strategy, may
conclude that the strategy itself is ineffective.

5. Creating change requires taking a systems perspective.

As suggested by Lattuca and Stark [30], developing an effective propagation strategy requires looking

beyond individual faculty adopters to the systems in which they work. Important system features include:

* Who has the authority to make the decision to adopt?: “The type of adoption decision can be
optional, collective, or authority. Many STEM education innovation adoption decisions are optional
among faculty members, particularly those that take place in one course in one department.
Adoption of more complex innovations, in this case those requiring coordination across academic
units, may need to be a combination of collective and authority decisions. Authority decisions can be
made more rapidly than collective decisions, but may be undermined in actual implementation, while
collective decisions may lead to embodiments of an innovation that may be sustained” [13].

e Local Factors: Henderson and Dancy [31], through interviews with physics faculty, some of whom
had beliefs that were aligned with theories emerging from physics education research, but had not
adopted research-supported pedagogies, found several structural barriers to adoption of research-
supported pedagogies. These included anticipated resistance from students, the one-size-fits-all
schedule of courses that meet three fixed-length times a week for a semester, amount of material
that is expected to be covered in a single course, department norms that support traditional
approaches, and lack of time. Similar local factors have been found in other studies of STEM faculty
[e.g., 32, 33, 34] and are also implied by the Lattuca and Stark [30] instructional system framework.

* Interpersonal Networks: “When two individuals share common meanings, beliefs, and mutual
understandings, communication between them is more likely to be effective” [4, p. 306]. This
explains why many STEM faculty are skeptical of innovations developed in different contexts (e.g.,
different types of institutions, different STEM disciplines) or by people who they feel are different
from them [13, 35, 36]. Thus, part of understanding the system is understanding the interpersonal
networks that exist within the system.

» Institutional Culture: The culture of an institution influences success or failure of change initiatives
[37, 38]. Schein [39] portrays culture in three levels: artifacts and actions that could be observed,;
values and behavioral norms that are frequently mentioned by organizational leaders; and shared,
underlying assumptions that are rarely mentioned, but direct decisions because they were influential
in the early success of the organization. Bergquist and Pawlak [40] assert that cultures of institutions
fit into one of six types: collegial, managerial, developmental, advocacy, virtual, and tangible. These
typologies may be useful for change agents in understanding the culture for a change initiative and
how the initiative can be formed to align with the culture.

» Department Climate: Department climate includes attitudes of peers in the department and
willingness of the department chair to support faculty in trying new instructional approaches.
Curricular changes, changes affecting multiple courses in a departmental curriculum, must also
address tension between the perspective of a curriculum as a unified whole and the perspective of
the curriculum as a collection of individual courses for which individual faculty members accept
responsibility. Fisher, Fairweather, and Amey described this as “the tension between collective
responsibility and the boundaries of academic freedom” [41].

3]



References

a0~

20.

21.

22.

23.

25.

26.

28.

29.

30.
31.

32.

33.

34.

35.
36.

37.

38.

Fullan, M., The New Meaning of Educational Change. 3rd ed. 2001, New York: Teachers College Press.

Horsley, D.L. and S. Loucks-Horsley, CBAM brings order to the tornado of change. Journal of Staff Development, 1998. 19(4).

Hall, G.E. and S.M. Hord, Change in schools: Facilitating the process. 1987, Albany: State University of New York Press.

Rogers, E.M., Diffusion of Innovations. fifth ed. 2003, New York, NY: Free Press.

Henderson, C., A. Beach, and N. Finkelstein, Facilitating Change in Undergraduate STEM Instructional Practices: An Analytic Review of the Literature. Journal of
Research in Science Teaching, 2011. 48(8): p. 952-984.

Emerson, J.D. and F. Mosteller, Development Programs for College Faculty: Preparing for the Twenty-First Century, in Educational Media and Technology
Yearbook 2000, R.M. Branch and M.A. Fitzgerald, Editors. 2000, Libraries Unlimited, Inc.: Englewood, CO. p. 26-42.

Clark, C.M., et al., The Evolution of Curricular Change Models within the Foundation Coalition. Jounal of Engineering Education, 2004. 93(1): p. 37-47.
Penberthy, D.L. and S.B. Millar, The “Hand-off’ as a Flawed Approach to Disseminating Innovation: Lessons from Chemistry. Innovative Higher Education, 2002.
26(4): p. 251-270.

Skelton, A., Understanding "Teaching Excellence" in Higher Education: A Critical Evaluation of the National Teaching Fellowships Scheme. Studies in Higher
Education, 2004. 29(4): p. 451-468.

Sharp, S. and P. McLaughlin, Disseminating development initiatives in British higher education: A case study. Higher Education, 1997. 33(3): p. 309-329.
Seymour, E., Tracking the process of change in US undergraduate education in science, mathematics, engineering, and technology. Science Education, 2001.
86: p. 79-105.

Hutchinson, J.R. and M. Huberman, Knowledge dissemination and use in science and mathematics education: A literature review. Journal of Science Education
and Technology, 1994. 3(1): p. 27-47.

Borrego, M., J.E. Froyd, and T.S. Hall, Diffusion of Engineering Education Innovations: A Survey of Awareness and Adoption Rates in U.S. Engineering
Departments. Journal of Engineering Education, 2010. 99(3): p. 185-207.

Dancy, M.H., C. Turpen, and C. Henderson, Why Do Faculty Try Research Based Instructional Strategies?, Proceedings of the 2010 Physics Education
Research Conference (Portland, OR). in Proceedings (peer reviewed) of the 2010 AAPT Physics Education Research Conference, C. Singh, M. Sabella, and S.
Rebello, Editors. 2010, American Institute of Physics: Melville, NY. p. 117-120.

Cuban, L., How Scholars Trumped Teachers: Change Without Reform in University Curriculum, Teaching, and Research 1890-1990. 1999, New York: Teachers
College Press.

Kahn, J. and R. Pred, Evaluation of a Faculty Development Model for Technology Use in Higher Education for Late Adopters. Computers in the Schools, 2002.
18(4): p. 127-150.

Campbell, A.M., et al., Genome Consortium for Active Teaching: Meeting the Goals of BIO2010. Life Science Education 2007. 6: p. 109-118.

Fixsen, D.L., et al., Implementation Research: A Synthesis of the Literature, in Louis de la Parte Florida Mental Health Institute Publication #231. 2005, University
of South Florida, National Implementation Research Network: Tampa, Florida.

Volkmann, M.J. and M. Zgagacz, Learning to Teach Physics through Inquiry: The Lived Experience of a Graduate Teaching Assistant. Journal of Research in
Science Teaching, 2004. 41(6): p. 584-602.

Weiss, T.H., et al., The implications of culture and identity: A professor's engagement with a reform collaborative. Intemational Journal of Science and
Mathematics Education, 2003. 1: p. 333-356.

Gibbs, G. and M. Coffey, The Impact Of Training Of University Teachers on their Teaching Skills, their Approach to Teaching and the Approach to Learning of
their Students. Active Leaming in Higher Education the Joumal of the Institute for Learning and Teaching, 2004. 5(1): p. 87-100.

Ho, A., D. Watkins, and M. Kelly, The conceptual change approach to improving teaching and learning: An evaluation of a Hong Kong staff development
programme. Higher Education, 2001. 42: p. 143-169.

Mazur, E., Peer instruction: A user's manual. 1997, Upper Saddle River, New Jersey: Prentice Hall.

Henderson, C., The challenges of instructional change under the best of circumstances: A case study of one college physics instructor. Physics Education
Research Section of the American Journal of Physics, 2005. 73(8): p. 778-786.

Henderson, C. and M.H. Dancy, When One Instructor's Interactive Classroom Activity is Another's Lecture: Communication Difficulties Between Faculty and
Educational Researchers. 2005, Paper presented at the American Association of Physics Teachers Winter Meeting, Albuquerque, NM.

Boyer Commission on Undergraduates in the Research Universities, Reinventing undergraduate education: A blueprint for America's research universities. 1998.
Spillane, J.P., Standards Deviation: How Schools Misunderstand Educational Policy. 2004, Cambridge, MA: Harvard University Press.

Stigler, J.W. and J. Hiebert, The Teaching Gap: Best Ideas from the World's Teachers for Improving Education in the Classroom. 1999, New York: The Free
Press.

Yerrick, R., H. Parke, and J. Nugent, Struggling to Promote Deeply Rooted Change: The "Filtering Effect" of Teachers' Beliefs on Understanding
Transformational Views of Teaching Science. Intemational Journal of Science Education, 1997. 81: p. 137-159.

Lattuca, L.R. and J.S. Stark, Shaping the College Curriculum: Academic Plans in Context. 2nd ed. 2009, SanFrancisco, CA: Jossey-Bass.

Henderson, C. and M.H. Dancy, Barriers to the Use of Research-Based Instructional Strategies: The Influence of Both Individual and Situational Characteristics.
Physical Review Special Topics: Physics Education Research, 2007. 3(2): p. 020102.

Sunal, D.W., et al., Teaching Science in Higher Education: Faculty Professional Development and Barriers to Change. School Science and Mathematics, 2001.
101(5): p. 246-257.

Luft, J.A., et al., Growing a garden without water: Graduate teaching assistants in introductory science laboratories at a doctoral/research university. Journal of
Research in Science Teaching, 2004. 41(3): p. 211-233.

McShannon, J. and P. Hynes, Student Achievement and Retention: Can Professional Development Programs Help Faculty GRASP It? Journal of Faculty
Development, 2005. 20(2): p. 87-94.

Lattuca, L.R. and J.S. Stark, Modifying the Major - Discretionary Thoughts from 10 Disciplines. Review of Higher Education, 1995. 18(3): p. 315-344.

Wankat, P.C., et al., The Scholarship of Teaching and Learning in Engineering, in Disciplinary Styles in the Scholarship of Teaching and Learning: Exploring
Common Ground, M.T. Huber and S.P. Morrealle, Editors. 2002, Stylus Publishing: Sterling, VA. p. 271-237.

Kezar, A.J. and P.D. Eckel, The Effect of Institutional Culture on Change Strategies in Higher Education: Universal Principles or Culturally Responsive Concepts?
The Joumal of Higher Education, 2002. 73(4): p. 435-460.

Merton, P., et al., A Case Study of Relationships between Organizational Culture and Curricular Change in Engineering Education. Innovative Higher Education,
2009. 34(4): p. 219-233.

Schein, E.H., Organizational culture and leadership 2nd ed. 1992, San Francisco, CA: Jossey-Bass.

Bergquist, W.H. and K. Pawlak, Engaging the Six Cultures of the Academy. 2008, San Francisco, CA: Jossey-Bass.

Fisher, P.D., J.S. Fairweather, and M. Amey. Systemic Reform in Undergraduate Engineering Education: The Role of Collective Responsibility. in Frontiers in
Education Conference. 2001: IEEE Press.

4]



