
An Appreciative Inquiry of What Different Theories Can Tell Us about Change

1 Introduction
National efforts to transform undergraduate science, technology, engineering, and mathematics 
(STEM) education are numerous and diverse, striving to effect change by working with 
individual faculty, departments, and institutions. Because change is so complex, it can be 
difficult to determine which theories to use and what affordances specific theories provide. 
However, without a firm connection to theory, communicating and extending lessons learned 
from one change project to another is challenging. Presently, there is a need for STEM scholars 
to become more adept at applying theory to inform STEM transformation initiatives and 
scholarship. 

Institutions are complex systems, and instigating change within them is seldom a linear process 
(Austin, 2011). Organizational change experts argue that catalyzing and sustaining institutional 
change requires a systems approach (e.g., Henderson, Beach, & Finkelstein, 2011; Kezar, 2011) 
that explicitly acknowledges that the desired change (e.g., reformed instruction) requires shifts in 
individual faculty behavior (e.g., instructional practice), and that individuals are embedded in 
and influenced by a complex institutional context (e.g., Austin, 2011; Kezar, 2011; Reinholz & 
Apkarian, 2018). From a practical perspective, undergraduate STEM transformation efforts tend 
to target one or two levels (e.g., Departmental Action Teams [Reinholz, Pilgrim, Corbo, & 
Finkelstein, 2019], summer institutes [Howard Hughes Medical Institute, 2019]). This is out of 
necessity, as it is often impractical for change agents and scholars to implement and study 
change across an entire system. Yet understanding the efficacy of those efforts, how to improve 
them, and how to apply the successes of one project to another requires understanding how 
efforts at one level function within the larger system.

We sought to gain clarity about how theory operates to help one understand change generally 
and how theory can help one understand change from a systems perspective. To this end, we 
adopted an Appreciative Inquiry approach (Cooperrider & Srivastva, 1987). We describe here 
our exploration of multiple theories to understand a single institutional change effort. 
Specifically, a team of STEM researchers, discipline-based educational research (DBER) 
scholars, and change practitioners applied three commonly used change theories that operate at 
different scales (e.g., individual, department, organization) to examine a single set of data from 
an institutional change project. This work serves as a rich case study in the application of theory 
to STEM education change efforts.

2 Methods
2.1 Data
We used data that had been collected at the start of a department-level change project for 
undergraduate STEM departments (more fully described by Shadle, Marker, & Earl, 2017). The 
change effort was informed by the Change, Adopters, Change Agent, Organization (CACAO) 
model (Dormant, 2011). During department meetings, faculty were introduced to a vision 
statement outlining a desired future state for STEM teaching consistent with the use of evidence-
based instructional practices (EBIPs). Faculty ideas were then collected about what might 
support movement toward the vision (drivers) and what might get in the way of achieving the 



vision (barriers). For the inquiry reported here, barrier and driver data from two STEM 
departments with different barrier-driver profiles were used (Shadle et al., 2017).

2.2 Selection of Theories
We reviewed a variety of theories both familiar and unfamiliar to our research team in order to 
understand the purpose and function of different change theories. From this list, we selected 
three that operate across different organizational scales: The four-frame model (e.g., Bolman & 
Deal, 2008; Reinholz & Apkarian, 2018), Rogers’ (2003) innovation-decision model, and 
Ajzen’s (1985) theory of planned behavior (TPB). The four-frame model operates at a 
department/unit, institutional, or organizational level and recognizes that each is comprised of 
individuals. The innovation-decision model examines stages through which individuals make 
decisions to adopt instructional innovations as influenced by information that comes to/from 
others or the institution (Rogers, 2003). Lastly, the TPB focuses on individual behaviors and 
behavioral intent within an institutional context, which are determined by the person’s attitudes, 
perceived norms, and perceived behavioral controls (Ajzen, 1985).

2.3 Appreciative Inquiry Approach
We approached this process through the lens of Appreciative Inquiry, “an ongoing co-
construction of reality” (Cooperrider & Srivastva, 2017, p. 6) that melds theory and practice in 
action research. In their foundational work, Cooperrider and Srivastva (1987) pose the question, 
“To what extent does this theory present provocative new possibilities for social action, and to 
what extent does it stimulate cooperative and normative dialogue about how we can and should 
organize ourselves?” (p. 98). The authors responded to this call by posing the following 
questions:

● What new insights does each theory reveal about the change project? 
● In what ways does each theory constrain interpretations of the data? 
● How does each theory lead to identification of additional data collection and analyses?
● What next steps does each theory suggest for change agents? 

We divided into three teams of two to three scholars. Each team applied one of the theories 
(section 2.2) to the data. Team members reviewed the existing data independently, created 
memos on their findings, then met with their team to compare notes and discuss the questions 
above. Each team then reported back to the larger group – providing summaries of findings. 
During the report-out, questions were posed of each team. Similarities and differences emerged 
and themes from the discussion were recorded. We present each team’s findings below, followed 
by assertions informed by the cross-cutting themes that emerged.

3 Results and Insights
3.1 The Four-Frame Model
We applied Bolman and Deal’s four-frame model (2008) as adapted by Reinholz and Apkarian 
(2018) for higher education. This perspective of the four-frame model provides four perspectives 
from which a change initiative within a STEM department can be examined, namely people, 
structures, power, and symbols (Reinholz & Apkarian, 2018). These four frames constitute the 
culture in a department, which Reinholz and Apkarian define as “a historical and evolving set of 
structures and symbols and the resulting power relationships between people” (p. 3). We first 
attempted to apply the theory as a rudimentary codebook to characterize the barriers and drivers 



for change as identified by individual stakeholders within a department. This approach was not 
fruitful for two reasons. First, the descriptions of barriers and drivers in this dataset were brief, so 
it was difficult to know at which level they were operating (i.e., individual barrier vs. department 
or institutional barrier). Second, most of the barriers and drivers could be viewed through 
multiple frames. Ultimately, we shifted our approach to instead query the data to understand each 
response as evidence that an individual was viewing the change initiative through each of the 
four frames.

This approach yielded two new insights. First, individuals were more likely to attend to issues as 
they relate to structures and people, and less likely to attend to issues of power and symbols. For 
example, common responses included comments about who taught courses and potential 
collaborations as well as curriculum concerns. Statements such as “More sharing of approaches 
& perspectives in common areas of teaching” and “Pressure to cover many topics” highlight this. 
Less common responses, such as “No current culture for this” and “Administrators with no real 
understanding of discipline specific issues could create an environment of rigidly applied but 
counter-productive standards” capture a focus on culture and positional power as drivers or 
barriers of change. This suggests changes to structures and people may be perceived as more 
attainable than shifts in symbols and power. Second, we surmised that as change agents, our 
work in responding to these barriers and drivers might begin by leveraging individuals’ 
perceptions of more “proximal” frames (i.e. structures and people) and work purposefully to 
cultivate thinking about how to view the change initiative through more “distal” frames (i.e., 
power, symbols). Our hypothesis is that individuals who can shift perspectives between all the 
frames will be more likely to support and sustain the change initiative. A limitation of the four-
frame model is that it does not highlight readiness to change at the individual level. Change at 
the individual level is better understood through Roger’s (2003) innovation-decision model or 
Ajzen’s TPB (1991).

3.2 Rogers’ Innovation-Decision Model
Rogers’ (2003) innovation-decision model has been applied in diverse contexts to understand 
how individuals adopt an innovation. In the field of education, such an innovation could be new 
curriculum, classroom technology, or pedagogical strategies. The innovation-decision model 
identifies stages through which individuals progress as they decide whether or not to adopt an 
innovation: knowledge, persuasion, decision, implementation, and confirmation. However, an 
individual’s adoption of an innovation may be influenced by “prior conditions” such as previous 
experience with the proposed innovation, recognition of the need for innovation, level of 
innovativeness, or norms of the social system in which the innovation will occur (Rogers, p. 
163). The model has subsequently been modified to explain the actions/decisions of faculty in 
higher education (Andrews & Lemons, 2017) and has been integrated with other models like 
Hall and Hord’s concerns theory (1987) to identify specific apprehensions or concerns an 
individual or group may have regarding adoption of an innovation. 

Hall and Hord (1987) identify concerns having to do with the self (need for additional 
information or a concern about persisting in the field), task (implementation of innovation), or 
impact (long-term effects of innovation). Similar to other researchers (e.g., McLean, 2005), we 
found it useful to pair Hall and Hord’s concerns theory with innovation-decision because we 
could further categorize participants’ responses by type of concern (self, task, or impact). For 



example, the response, “Not so beneficial to me, personally, in that teaching is not in my 
experience a strong criterion for obtaining tenure and promotions” is aligned with Rogers’ prior 
conditions about the norms of the social system. While we are limited to the assumption that this 
respondent is not yet at the implementation stage, we can classify this statement with greater 
certainty as a self concern in which the respondent is addressing a concern about persisting in the 
field.

The attitudes expressed in the participants’ responses also provided insight into how a change 
agent might effectively address the barriers or concerns. In the previous example, we can surmise 
that a change agent might seek to create incentives for teaching effectiveness to motivate 
participant buy-in to institutional change efforts. In a second example, we can deduce that the 
respondent who indicates “Everyone has different ideas about teaching so why say one way is 
better than others,” is in an early stage of the innovation-decision model (e.g., knowledge) and 
may benefit from an introduction to the literature on EBIPs. A limitation of both Rogers’ model 
and Hall and Hord’s theory was the finding that barriers and concerns align more clearly than 
drivers and concerns, thus making the model easier to apply to the barriers-half of the dataset.

3.3 Ajzen’s Theory of Planned Behavior
While Roger’s innovation-decision model considers the individual level, the TPB is an 
interaction between the individual and the system in which the individual resides. According to 
the TPB, the individual’s intent to engage in a behavior is reinforced through continual feedback 
loops that connect their personal attitudes (based on behavioral beliefs and evaluations of 
outcomes), perceived norms (based on normative beliefs and motivation to comply), and 
perceived behavioral controls (based on control beliefs and your perceived power) (see Figure 1).

Figure 1. An example of one individual’s barriers and drivers, as mapped onto Ajzen’s 
Theory of Planned Behavior. These barriers and drivers do not hold equal weight for the 
individual, and may influence one another. 

As with all teams, the application of TPB to this particular dataset was difficult. We found it 
more challenging to code the barriers data than the drivers half of the dataset. Part of this 
challenge may come from the nature of the TPB, which examines the things (attitudes, norms, 
perceived behavioral controls) that determine behavioral intent. It is possible that respondents are 
inherently more likely to respond with positive beliefs about these constructs in the context of 
the study. Another possible explanation is that there are sufficiently high drivers in these two 
samples to positively influence behavioral intent, and that barriers would have been easier to 
code for a department more prone to negative beliefs about EBIPs. This could be further 
examined by documenting behaviors, or sampling of additional departments.

We tended to code barrier data primarily as perceived behavioral control. This included themes 
of time, class size, and personal motivation. The tenure/promotion process was frequently cited 
as something that seemed to touch on both behavioral controls and subjective norms (i.e. 
departmental expectations). If the individual perceived that they had less control of these things, 
it may be that they are less likely to intend and/or engage in the use of EBIPs. However, a noted 
limitation to examining these data alone is the absence of a second piece of data to confirm if 
these behaviors are actually occurring.



Most drivers we coded were consistent with attitudes (feelings; desires for change) or norms 
(expectations from others; adherence to those expectations). Within these codes, we noted that 
most drivers were attitude-based, not normative. This could be because teaching norms can be 
intangible and challenging to elicit (Fishbein & Ajzen, 2010). Conner and Armitage (1998) also 
note that norms may be the weakest of the TPB constructs in its ability to predict intent and 
behavior. Alternatively, the original question could have limited how faculty articulated norms; 
or, because the data we coded were all from one of two departments, faculty may have been 
influenced by similar norms, and therefore we had difficulty noting those themes in the dataset. 
If norms are intangible but present (i.e. implicit), we also wonder to what extent that faculty, 
subscribing to a norm of autonomy, have difficulty acknowledging how they are influenced by 
others (Hamilton, 2007).

One limitation in using TPB with this particular dataset is that the behavior itself is not captured. 
Likewise, it is unclear exactly whether participants intended to do the behavior of interest. A 
necessary next step for change agents is to understand whether the behavior itself was actually 
enacted, and whether any one lever or combination of levers was most central to driving or 
preventing change in this department. Though most barriers fell into the Perceived Behavioral 
Control category, it is possible that sufficiently positive drivers in the attitudes or norms 
categories helped to overcome those barriers. A potential intervention to explore would be to see 
how changes in attitudes can help faculty navigate barriers, perhaps through the normative 
influence of change agents. In essence, these leaders could support a personal norm of resilience 
to explicitly identify barriers and foster positive attitudes among other change agents in a 
department, so that others may adhere to those attitudes as well. For example, an intervention to 
help faculty re-conceptualize or expand upon their perceived behavioral controls around time, 
space, and tenure may be helpful. Although time is a common perceived barrier, it was not clear 
across all cases whether the time was a limitation for planning or enacting EBIPs. By helping 
faculty build supportive attitudes (e.g. moral obligation to teach with best practice; willingness to 
make mistakes in trying active learning), they can build a willingness to face constraints and 
achieve change in the classroom.

4 Conclusion
In well-designed research, theory is used to frame and design studies, guide data collection, and 
inform data interpretation. It is not surprising, then, that our post-hoc analyses with new theories 
presented challenges – with some theories easier to apply to the data (or half of) than others. The 
raw data were collected to enumerate the drivers and barriers for a change initiative as perceived 
by individual faculty members. Yet the brevity of the individual responses meant that the 
contextual detail necessary to interpret the data from some theoretical perspectives was lacking 
and limited the degree to which new inferences might be drawn from the data. This held true 
even for theories that function to explain individual behavior (e.g., innovation-decision). While 
this insight about alignment of data with theory might suggest there is little value in our 
approach, we would also claim our appreciative inquiry revealed several reasons to explore this 
kind of inquiry. 

First, this process provided our research team with a broader sense of affordances and limitations 
of different theories. The scale of this project does not allow us to propose a definitive process 



for choice of theory for any given project. However, the appreciative inquiry provided each of us 
with insights that will inform our future use of theory. These include – On what level does the 
theory operate?, What kind of data would be needed to use this theory?, and What role does 
context play? 

Second, the analysis conducted with each theory yielded concrete and valuable ideas regarding 
actions change agents might take, additional data to be collected, and/or new lines of inquiry for 
scholars. This suggests that an application of different theories may be useful for moving a study 
or implementation project forward, especially if it were conducted at a juncture when an 
expansion of ideas could help scholars or change agents move beyond a bounded view based on 
a single theory.

Third, the application of theories that operate at different levels of analysis revealed interesting 
ideas about what is important for change. No theory captures all the components of the complex 
system of higher education at once. However, using multiple theories provided a glimpse into 
different components of the system. For example, our analysis yielded insights about both 
individual perspectives and how those individuals viewed the larger context in which change was 
to take place. By exploring the dataset with the constructs of each theory, we gained insight into 
the whole. In the future, such explorations may yield insights into how to integrate different 
theories across different levels of the system. This invites scholars to move beyond expertise in a 
particular theoretical area because stretching ourselves to explore different theories gives us new 
perspective. The work presented here suggests that STEM education change scholars and agents 
should be familiar with a variety of theories. This would allow one to look for opportunities in 
which a particular result might be able to be examined through a different theoretical lens. Such 
an activity could yield insights that may cross levels of focus, which may be particularly 
important as we seek to illuminate how change works across components of the larger system.

Our appreciative inquiry surfaced several important findings with respect to the use of theory in 
the analysis of educational change project. Certainly our work reinforced that change scholars 
and agents should choose theories that operate with a focus aligned with one’s research question 
or intended scope of change. We argue, however, that change scholars and agents should also 
give attention to context and determine how much of the context needs to be considered for their 
work.

In summary, our exploration shows that the application of new theory provides a fresh 
perspective from which initial interpretations can be further inspected, alternative hypotheses 
generated, and new directions for change agents identified. We encourage other scholars to build 
on this work to illuminate additional insights of relevance to scholars and change agents seeking 
a richer understanding of the use of theory for STEM Education change.
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