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Professional development in action research methods can increase educators’ dispositions toward the adoption of evidence-based practices and data-based decision making. However, an in-depth review of the literature revealed that extant forms of action research professional development (ARPD) may not be accessible to all educators as they are often relegated to full-semester undergraduate and/or graduate courses, internships, and teacher education programs. To address this issue, we designed, implemented, and assessed a scalable active-learning module on action research to strengthen the cognitive and affective outcomes of prospective and in-service STEM teachers (N = 26) enrolled in a cross-listed Scientific Teaching course, all of whom had not previously conducted action research. This three-session module integrated case studies, collaborative practice, group discussions, and instruction on action research theory and data collection methodologies. Analysis of pre-/post-intervention survey responses revealed that participants expressed greater self-efficacy related to their ability to design and conduct action research, strengthened knowledge of the process of action research, and greater awareness of the utility of data to inform research and teaching. When asked about the benefits of engaging in action research, participants suggested it could enhance their pedagogical content knowledge and reflectivity. However, participants identified logistical issues such as time constraints and resource availability, lack of institutional support, and possible student resistance to data collection as potential barriers to future action research practice. Overall, our module provides a scaffold to enculturate in-service educators to inquiry dispositions while offering a scalable approach to help prospective teachers in their transition to in-service practice.
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1 INTRODUCTION
National science education reports have continued to call for the incorporation of evidence-based teaching strategies—such as active learning—into the K-16 curriculum [National Research Council, 2012; Next-generation Science Standards (NGSS) Lead States, 2013]. Active learning increases students’ conceptual understanding in science, technology, engineering, and mathematics (STEM) courses whilst decreasing the achievement gap between minoritized students and their non-minoritized peers (Freeman et al., 2014; Olimpo and Esparza, 2020; Theobald et al., 2020). Despite the benefits of using teaching practices that support active learning, instructors cite prominent obstacles to its implementation such as large class sizes, time constraints, and overall uncertainty attributed to the loosely-structured nature of student-centered instruction (Henderson and Dancy, 2011; Hains and Smith, 2012; Zagallo et al., 2019). Training in action research methods offers a mechanism to develop teachers’ abilities to respond to this uncertainty and, thereby, can support instructors as they employ active-learning instructional methods and constructivist approaches (O’Connor et al., 2006). Notably, through action research, educators become active participants in their career-long professional development as they gather data to address emergent classroom issues (Eraut, 1994; Bates, 2005; Kemmis, 2010).
More acutely, action research refers to the process by which educators actively work to improve their instruction through iterative cycles of: 1) planning an intervention; 2) implementing the intervention and collecting data on its effectiveness; 3) observing student outcomes through data analysis; and 4) reflecting upon the successes and shortcomings of their approach (Carr and Kemmis, 1986). The use of data by educators has been found to improve student achievement and conceptual understanding, especially in schools with higher proportions of disadvantaged students (Van Geel et al., 2016; Kennedy-Clark et al., 2018). Data-based decision making likewise contributes to the advancement of the educational enterprise as a whole, supporting large-scale reform initiatives that result in policy changes at the school-, district-, and region-wide levels (Campbell and Levin, 2009). Despite the documented benefits of action research and data-based decision making, school administrators and educators often make decisions by referencing personal experience and anecdotal evidence rather than student data (Flowers and Carpenter, 2009). Moreover, science instructors can face difficulties when linking theory and practice and, therefore, may struggle to integrate action research and data use into their teaching routines (Capobianco and Feldman, 2010; Faikhamta and Clarke, 2015; Gelderblom et al., 2016). In response, action research professional development (ARPD) programs have emerged throughout the past three decades to address this concern.
Ginns et al. (2001) called for the inclusion of action research in teacher education, noting that the early enculturation of educators to action research would equip them to endure their first years of teaching by strengthening their capacities for adaptive instruction, data use, and reflection on teaching. However, there are often issues with the accessibility of such programs, as action research training is frequently relegated to under- or post-graduate internships, teacher education programs with action research requirements, (under)graduate-level action research courses, or professional development schools (Price, 2001; Levin and Rock, 2003; Hagevik et al., 2012; Yan 2017; Jakhelln and Pörn, 2019; Dassa and Nichols, 2020). Among these commonly-cited constraints imposed by such models, trainees have also noted that such experiences are difficult to participate in due to the inaccessibility of resources, materials, and institutional support, indicating issues with both the scalability and sustainability of ARPD programs (Clarke et al., 2006; Looi et al., 2006). In consideration of these factors, the present research takes a three-pronged approach in which we: 1) present a scalable and easily-implementable module with active, case-based, and collaborative exercises designed to introduce educators to action research; 2) characterize the impact of the module through defining shifts in participants’ cognitive outcomes and affective dispositions toward action research; and 3) define benefits and potential barriers to participants’ future engagement in action research.
Specifically, a quasi-experimental mixed methods approach was employed to address the following research questions:
1. How does engagement in the ARPD intervention influence participants’ comprehension of action research theory and practice?
2. To what extent do participants’ conceptualizations of the action research process shift, if at all, as a result of engagement in the ARPD intervention?
3. What impact does the ARPD intervention have on participants’ attitudes toward the design, nature, and significance of action research as well as their perceived self-efficacy with respect to conducting an action research study?
4. What perceptions do participants hold regarding the potential benefits and barriers of engaging in action research?
We hypothesized that participants would experience developments in their knowledge of and affect toward action research due to the highly-interactive and scaffolded nature of the ARPD module. This assertion is corroborated by previous studies in the field, which demonstrate that ARPD initiatives can positively impact various aspects of trainees’ teaching self-efficacy as well as their understanding of the relationship between action research and classroom praxis (Carboni et al., 2007; Medwell and Wray, 2014). Collectively, the findings of the current study will provide insight into both the efficacy of the intervention, as described herein, as well as formative feedback for enhancing future ARPD initiatives on a local and national scale.
2 HISTORICAL AND EPISTEMOLOGICAL PERSPECTIVES ON ACTION RESEARCH
The advent of action research is most attributed to Kurt Lewin, a social psychologist whose research applied social science methods to develop practical solutions to address social and group issues. Lewin and his students first employed action research approaches to characterize group structures in neighborhood and factory settings (Adelman, 1993). As a result of exposing individuals in these contexts to democratic vs. autocratic leadership structures, Lewin and his team documented the positive impacts of democratic leadership on productivity and collaboration whilst also demonstrating the effectiveness of action research as a form of iterative inquiry to incite change (Lewin and Lippitt, 1938; Lewin et al., 1939).
Lewin upheld a pragmatist position, famously stating that there is “no action without research; no research without action,” suggesting that inquiry, knowledge production, and the design of practical solutions to solve societal problems were tightly intertwined processes (Adelman, 1993). Pragmatism is a “problem-focused” epistemological stance that emphasizes the desired solution or change over theory and antecedent knowledge (Dewey, 1905; Cherryholmes, 1992). In pragmatism, scientific inquiry involves the: 1) identification of real-world issues (e.g., students struggling with classroom content); 2) action, in which the researcher attempts to answer the research question with the desired solution in mind; and 3) consequences, where the researcher assesses the consequences of their actions (Oquist, 1978). These tenets are reflected in the definition of action research provided by Carr and Kemmis (1986)—which is employed in the present work—wherein it is described as:
“…a form of self-reflective inquiry undertaken by participants in social situations to improve the rationality and justice of their practices, their understanding of these practices, and the situations in which practices are carried about” (p. 162).
During action research, practitioners are to engage in self-reflective cycles of planning to rectify an issue identified within a teacher’s practice, acting upon that plan by shifting pedagogical approaches, observing the outcomes via data collection, and reflecting upon the outcomes of the intervention to restart the cycle or identify new questions (Lewin, 1946). The pragmatist stance of action research stands in opposition to empiricism and positivism, which both conjecture that natural observation in consideration of pre-existing knowledge is the sole model of scientific inquiry (Oquist, 1978). Further, the emphasis of action research on theory and practice as interrelated entities disagrees with structuralism, which views theory and practice as secular (Eagleton, 1985).
Notably, positivist science remained the predominant mode of scientific practice throughout the 1940s into the early 1970s, resulting in waning interest in action research as a mode of knowledge production (Sanford, 1976; Carr, 1994). However, action research practice eventually rose in popularity in the late 1970s and 80s as educationalists began implementing ARPD programs for in-service teachers (Elliot and Adelman, 1976). This popularity continued into the late 20th and early 21st centuries, where action research practice is applied in a diverse array of academic disciplines such as nursing (Munten et al., 2010), social work (Healy, 2001), organizational psychology (Huxham and Vangen, 2003), information sciences (Nair et al., 2011), and education (Willegems et al., 2017). This coincided with an increase in the development of ARPD throughout the mid-1990s to the present day, with curricula often designed around the premise of partnering in-service teachers with university-based researchers to engage in collaborative action research (Clift et al., 1990; Altrichter et al., 1993; Valanides et al., 2003; Chin et al., 2006; Frankham and Howes, 2006; Markic and Eilks, 2006; Mitchell et al., 2009; Capobianco and Feldman, 2010; Hagevik et al., 2012).
3 THE CURRENT STATE OF ACTION RESEARCH PROFESSIONAL DEVELOPMENT
Action research has long been acknowledged as an effective tool for instructor PD, with programs geared toward in-service teacher engagement in action research emerging as early as the 1950s (Corey, 1953). Only recently, however, have national teaching accreditation organizations called on teacher education programs to integrate experiences that improve a teacher’s proficiency in skills related to action research, such as reflection and data literacy (National Council for Accreditation of Teacher Education (NCATE), 2010; Gelfuso et al., 2015). While such experiences can lead to improvements in teachers’ pedagogical knowledge and confidence in teaching, it has been argued that ARPD must be positioned earlier in teacher education programs to ensure that educators develop a disposition toward constructivism and inquiry (Crookes and Chandler, 2001; Kotsopoulos et al., 2012). Therefore, the following review focuses on novice educators—namely graduate teaching assistants, tutors, teacher candidates, pre-service teachers, and beginning teachers—and their outcomes following participation in ARPD programs.
Action research programs are often created to promote the cognitive development of educators, although those described in this review accomplished this to varying degrees of success (Willegems et al., 2017). The literature describes a variety of action research-focused courses and degree programs that were successful in imparting knowledge of action research (KNOW; Table 1) to novice teachers (Fueyo and Neves, 1995; Stevens and Kitchen, 2004; Schulte, 2017). Faikhamta and Clarke (2015), for example, implemented an upper-division action research course with concomitant action research practice to undergraduate pre-service teachers enrolled in an education degree program. While trainees initially struggled to formulate research questions and did not see the utility of action research, final journal reflections indicated that they understood action research as a systematic inquiry to inform instructional change. Similar outcomes have been illustrated in undergraduate and graduate courses with integrated action research projects, in which prospective and novice teachers shifted their perceptions of action research as being purely practical to ones in which action research was viewed as an effective and organized method based in theory to improve upon practice (Smith and Sela, 2005; Carboni et al., 2007; Odhiambo, 2010).
TABLE 1 | Literature review: Positive and negative outcomes of teacher involvement in action research.
[image: Table 1]Despite these findings, the literature also presents mixed results on the efficacy of action research-focused courses, degree programs, and internships on linking theoretical knowledge to practices (Dang, 2013). For example, Valli (2000) describes a graduate action research course designed for teacher candidates; at the end of the course, participants expressed difficulty in describing the definition and relevance of action research to their teaching practice. Similarly, Jakhelln and Pörn (2019) analyzed the collaborative action research-based theses of undergraduate teacher candidates, which revealed a misunderstanding of the action research process, a disconnect between theory and practice, and little evidence of reflection on teaching methods. When successful, however, it is apparent that instruction on action research can enhance the pedagogical content knowledge (PCK; Table 1) of educators by increasing awareness of contextual factors, knowledge of disciplinary content, and expertise in constructivist instructional methods (Shulman, 1986; Caro-Bruce and Zeichner, 1998; Gitlin et al., 1999; Moran 2007; Halim et al., 2010; Crawford-Garrett et al., 2015; Castro-Garcés and Martínez Granada, 2016).
Apart from knowledge and recognition of the utility of action research to pedagogical improvement, professional development programs that emphasize classroom research can promote positive affect in prospective and beginning educators (Zambo and Zambo, 2007). Ten (10) of 37 reviewed studies reported increases in novice teachers’ self-efficacy related to their teaching and research abilities (SE; Table 1). Trainees who had designed research projects and collected data in association with a funded grant project, for example, reported improvements to their teaching self-efficacy and capacity to make instructional decisions; similar results are reported for graduate courses with an integrated action research module (Lattimer, 2012; Medwell and Wray, 2014). In certain programs, it is apparent that the learning of action research concepts even resulted in the development of researcher and teacher identity in pre-service educators (Burbank and Kauchak, 2003; Smith and Sela, 2005). Approximately half (16 of 37 articles) of the described interventions improved upon a participant’s capacity for reflective thinking (REFL; Table 1). For instance, Gore & Zeichner (1991)—and more recently Kotsopoulous et al. (2012)—report that teachers became acutely aware of the impact of their behaviors, pedagogical approaches, and instructional materials on student performance as a result of participating in ARPD interventions.
The implementation of action research practices is typically not required by institutions and, thus, training in action research is often only accessible through external professional development opportunities or during teacher education (Kotsopoulos et al., 2012; Qing-li et al., 2019). First, of the 34 articles that reported the program length, novice teachers were asked to spend approximately six-and-a-half months, on average, engaged in ARPD programs, with many of these interventions requiring significant out-of-class time commitment (Handsen and Nalder-Godfrey, 2004; Faikhamta and Clarke, 2015; Ulvik and Riese, 2016). Program length and accessibility may result in complications as these educators (who may still be students) are asked to simultaneously balance teaching fieldwork, coursework, extracurricular activities, part-time occupations, and/or full-time teaching positions in addition to their action research (Caro-Bruce and Zeichner, 1998; Crookes and Chandler, 2001; Lattimer, 2012). For example, previous efforts have integrated action research into teacher education via enrollment in a year-long program at a professional development school, where apprentice teachers are trained in action research methods by on-site mentor teachers (Rock and Levin, 2002; Levin and Rock, 2003). Similar programs have recruited university-based education researchers to train in-service teachers in both content knowledge and action research (Markic and Eilks, 2006). While effective in advancing knowledge of action research, participants of such programs expressed disdain for the time constraints imposed upon their projects, which were seen as compromising to the success of their research and teaching efforts (Levin and Rock, 2003). Moreover, the logistics of traveling to action research internships (which are usually unpaid) can act as a barrier for all teachers, but especially those teaching at rural schools (Gitlin et al., 1999; Kennedy-Clark et al., 2018).
While traditional, logistical barriers to research are present in the literature (e.g., time; proximity to study sites; difficulties obtaining a substitute), other types of obstacles can limit teacher engagement in action research. In our review, we found that 17 of 37 sources described obstacles that educators may encounter when accessing ARPD programs (ACCS; Table 1). Logistical barriers to access include the lack of resources for novice researchers to complete an action research study, inability to access a study population due to Institutional Review Board regulations, or absence of support from the institution at which the research was to be conducted (Smith and Sela, 2005; Atay 2006; Ulvik and Riese, 2016). Full immersion in ARPD and/or the action research process could similarly be obstructed by experiencing collaborative differences with classmates or other teachers, as suggested by 19 of the 37 articles reviewed (CLDF, Table 1).
Furthermore, educators can experience “skill-based” barriers to engaging in the technical and analytical components of action research practice. For example, pre-service and beginning teachers have expressed difficulty searching for and synthesizing the education research literature, citing the highly-technical language used in education research articles as inaccessible (Gitlin et al., 1999; Odhiambo, 2010). Additionally, those who participate in ARPD programs often experience difficulties aligning their data collection strategy with their study objectives and, likewise, struggle to analyze the data they collect (Gray and Campbell-Evans, 2002; Faikhamta and Clarke, 2015). Despite the prevalence of trainee involvement in data collection during ARPD programs, instruction on data collection and analysis is not usually offered as part of these programs, and subjects in only four of 37 articles reported increased capacity to analyze and interpret data (DATA; Table 1). Given the data-intensive focus of action research, these findings suggest a need for ARPD programs to integrate instruction on the respective strengths and weaknesses of quantitative and qualitative methods to encourage alignment between the data collected and the objectives of an action research study as well as to minimize the “skill-based” barriers to engaging in action research.
As evidenced by this review of the literature, cognitive (e.g., understanding of action research) and affective (e.g., teaching self-efficacy) teacher outcomes improve upon engagement in ARPD opportunities. Despite these findings, more than half of the reviewed papers described barriers that may prevent teachers from accessing and/or wholly participating in all components of ARPD opportunities (e.g., distance from a professional development school; difficulties finding a substitute). Furthermore, barriers persist even after teachers gain access to ARPD opportunities, as participants are often faced with time constraints (e.g., balancing teaching and research), the general absence of institutional and administrative support as they begin conducting action research, and “skill-based” challenges (e.g., lack of scientific literacy; data analysis skills). The results of this literature review highlight an explicit need for the creation of accessible ARPD experiences that develop instructors’ knowledge and awareness of action research as a tool for educational change. The intervention described herein aims to accomplish this goal through the implementation of a scalable, low-cost, three-session workshop on action research intended to introduce prospective and in-service STEM teachers to the: 1) underlying theory and purpose of action research; 2) strengths and weaknesses of various action research approaches; and 3) the significance of action research to teaching and learning within the STEM disciplines.
4 MATERIALS AND METHODS
4.1 Participant Recruitment and Research Design
Participants were students (N = 26) enrolled in a cross-listed Scientific Teaching course, spread across two cohorts—one in the spring of 2017 and another in the spring of 2019. In aggregate, participants were equal parts undergraduate and graduate students enrolled in STEM majors/programs at a Southwestern, research-intensive, Hispanic-Serving Institution. Roughly 30% of all participants (n = 8) lacked any form of teaching experience, with the remainder of participants representing diverse teaching backgrounds in K-16 contexts including test preparation, tutoring, and peer-led team learning (Table 2).
TABLE 2 | Demographic characteristics of action research module participants.
[image: Table 2]4.2 Description of the Action Research Module
We employed constructivist approaches to develop a three-session curricular intervention (180 min of total instruction) that exposed participants to action research concepts (Table 3). During the first session, we held a brief interactive lecture (Supplementary Appendix S1.1)—accompanied by a graphic organizer (Supplementary Appendix S1.2)—to introduce our participants to action research. Following, participants were engaged in an active “Design an Action Research Study” exercise (Supplementary Appendix S1.3), in which they were able to select from three cases describing common classroom issues, discuss a plan to address this issue, select fitting methodological approaches (e.g., surveys; interviews), and interpret mock data corresponding to their questions. We purposefully structured this activity to emulate the process of inquiry and to reinforce the appropriate methodologies for conducting action research such as study design, mixed methods data collection, data interpretation, iteration, and dissemination. Students were asked to work in teams of 4–5 to encourage discussion of action research methods and promote collaborative problem-solving amongst groups. In the final session of the workshop, we integrated concept mapping and group discussion techniques throughout the “gallery walk” section of the module, which allowed participants to constructively analyze similarities and differences between their conceptions of action research.
TABLE 3 | Module learning objectives and lesson plan.
[image: Table 3]4.3 Instruments and Data Analysis
To explore participants’ developments in the cognitive and affective domains following engagement in our intervention, we administered a series of surveys in a pre-/post-module format. Descriptive and frequency statistics were calculated using SPSS (v.25, IBM). Where appropriate, paired t-tests with accompanying measures of effect size (Cohen’s d) were conducted to detect shifts in participant outcomes. The study was approved by The University of Texas at El Paso’s Institutional Review Board under protocol ID No. 1002489. Survey instruments and specific methods of analysis are described below.
4.3.1 Action Research Content Quiz
The Action Research Content (ARC) quiz is a multiple-choice, 10-question assessment designed to measure teachers’ knowledge of action research before and after participation in the module. All questions were created in-house, based on Mills (2000) Action research: A guide for the teacher researcher, which reviews the core concepts, theoretical grounding, and potential utility of action research as a classroom resource. Questions can be found in Supplementary Appendix S2.1.
4.3.2 Attitudes Toward Education and Action Research Questionnaire
To complement the action research quiz, we designed and administered the Attitudes Toward Education and Action Research (ATEAR) questionnaire. The ATEAR is a 22-item student assessment of learning gains (SALG) survey used to capture participants’ affect toward the nature and overall significance of action research. The ATEAR includes statements to evaluate participants’ self-efficacy and confidence in conducting action research, attitudes on who may be the focus of an action research project, and attitudes toward the use of quantitative/qualitative methods in action research. To maintain alignment with previously published instruments, we integrated items from the work of Taruc (2016) and Morales et al. (2016), which were modified to fit the format of standard SALG items. Participants were asked to record their responses to the assessment on a 5-point Likert scale ranging from strongly disagree (“1”) to strongly agree (“5”). Face equivalence was used to categorize the subscales of the ATEAR rather than factor analysis, given our minimal sample size (Taber, 2018). We further examined the Cronbach’s α values for the ATEAR, which indicated moderate to excellent internal consistency for the overall instrument (α pre = 0.836, α post = 0.912) and amongst its subscales (α pre = 0.587 - 0.856, α post = 0.679 - 0.864). While these values indicate the reliability of the ATEAR, we applied the Bonferroni method during analysis to correct p-values for multiple comparisons across the ATEAR subscales and minimize the risk for type 1 errors.
4.3.3 Action Research Flowchart Assessment
The action research process is considered dynamic, as opposed to a series of concrete steps. Putting aside positivist assumptions, the process of action research is not wholly dissimilar to the scientific process in which iteration, unpredictability, and adaptability are commonplace (Aguinis, 1993). To obtain a thorough understanding of participants’ views of the action research process, we asked them to complete the Action Research Flowchart Assessment (ARFA)—a modified version of the Scientific Process Flowchart Assessment (SPFA; Wilson and Rigakos, 2016). The ARFA (Supplementary Appendix S2.2) allows for the visualization of changes in participants’ cognitive representations of the action research process—a feature that multiple-choice questions lack (Novick, 2001; Burkhard, 2005; Smith et al., 2013; Tversky, 2014; Zvauya et al., 2017). Participants were asked to construct a flowchart that most accurately represented their perception of the action research process, including: 1) generalized steps of the action research process; 2) factors that make for a good action research project; 3) reasons for doing action research; and 4) what action research influences and, in turn, what it is influenced by. The instrument allows for participants to assemble interconnected and tiered visualizations that represent their mental model of the action research process (Wilson and Rigakos, 2016). Likewise, the ill-structured prompt allows participants to connect their model in such a way that denotes flow and clarifies how they view relationships between action research concepts, similar to concept maps (Markham et al., 1994).
Responses to the assessment were scored using a similarly modified version of the SPFA scoring criteria (Supplementary Appendix S2.2). The categories to score flowchart connectivity and interconnectivity remained unchanged, while the intermediary categories were modified to measure: 1) action research project design competence; 2) the reasons for doing action research; and 3) the nature of action research. The creation of such categories was informed by Mills (2000) Action research: A guide for the teacher researcher and reviews of the use of action research in K-16 contexts (Womack, 1997; Cochran-Smith and Lytle, 1999; Willegems et al., 2017). All ARFA responses were blinded and scored by two individuals with expertise in biology education (D.E. and J.T.O.). Strong interrater reliability was observed (κ = 0.911; p < 0.001), with all disputes resolved through discussion between the coders. Paired t-tests were subsequently used to assess participants’ performance on each of the five categories represented in the rubric as well as their holistic score (representing their overall knowledge and understanding of the action research process).
4.3.4 Open-Ended Prompts
Instruction in action research is offered less often to beginning teachers relative to instances in which it is designed for experienced teachers (Holm et al., 1999; Ginns et al., 2001). We were therefore curious about the professional benefits and perceived barriers that prospective and in-service educators within our sample associated with conducting action research. We asked participants two open-ended questions following completion of the intervention: 1) What long-lasting effects, if any, do you believe conducting an action research project would have on your professional career? and 2) What potential problems/difficulties would you anticipate encountering if you were to engage in action research, and how would you resolve them? Written responses to these questions were coded using a descriptive-interpretive approach, with emergent themes identified following iterative cycles of open and axial coding (Tesch, 2013). Each response was coded independently by two researchers (D.E. and J.T.O.) with advanced experience in biology education. Strong interrater reliability was observed between coders (κ = 0.870; p < 0.001), with all disputes resolved via discussion between the coders. Frequency statistics for each code are presented to provide indices of the commonality of responses, with an aggregate list of exemplar quotes likewise included for each theme.
5 RESULTS
5.1 Participants Gained a Greater Understanding of Action Research
We initially hypothesized that we would observe an increase in participants’ understanding of action research concepts such as knowledge of the cyclic nature of action research and identification of the types of data that could be collected. Paired t-test analysis indicated a significant increase [t (25) = 4.960; p < 0.001] in participants’ pre-intervention (Mpre = 4.62, SD = 1.47) to post-intervention (Mpost = 5.96, SD = 1.51) ARC quiz scores, with a large effect size observed (Cohen’s d = 0.97 following adjustment for paired data).
5.2 Impacts of the ARPD Module on Participant Affect Toward Action Research
In facilitating this action research module, we were focused on strengthening participants’ affective dispositions toward action research practice. In analyzing responses to the ATEAR, we found improvements to participants’ attitudes toward action research as well as prominent ceiling effects that persisted from the beginning to the end of the module (Table 4). We observed significant increases in students’ agreement with the purpose of action research practice as well as in their appreciation for the importance of reflection as part of the action research process. Moreover, participants strongly agreed with statements suggesting that “action research investigates issues of practical importance” and that it is a “valuable way to improve teaching and learning,” demonstrating that the module was successful in imparting the significance of action research onto participants. Despite these increases, we observed a ceiling effect on the collaboration item isomorphic to what was seen in the ARC quiz, suggesting that participants valued the role of collaboration in research similarly both before and after completing the action research module. Otherwise, we observed a significant increase in participants’ attitudes toward the importance of issues investigated by action research, with strong agreement to the statements that action research can improve both teaching and learning as well as contribute to curriculum and institutional improvement likewise being observed (Table 4).
TABLE 4 | Attitudes Toward Education and Action Research (ATEAR)—SALG assessment results.
[image: Table 4]In our sample, participants strongly agreed that action research required time investment on both the pre- and post-ATEAR. The literature presents several examples of instructor resistance to action research practice due to time constraints and lack of support from both teacher educators and institutions (Winograd and Evans, 1995; Lattimer, 2012; Ulvik and Riese, 2016; Bendtsen et al., 2019). As such, we designed this module with explicit attention toward strengthening participants’ confidence in their ability to conduct action research in the face of such obstacles. Analysis of the “self-efficacy” portion of the ATEAR revealed that the module was effective in accomplishing this goal, with significant increases noted in current and future educators’ confidence in their aptitude to independently develop and implement action research projects in their own classrooms as well as in their knowledge of action research practice.
Most action research programs detailed in the literature require teachers to design experiments and collect and analyze their own data (Qing-li et al., 2019). However, few ARPD programs center on increasing teachers’ positive attitudes toward data collection and analysis. Our module emphasized these skills and, following participation in our program, participants exhibited statistically significant increases in their awareness of the foci of action research projects as well as in the utility of qualitative and quantitative approaches. Results indicate that participants entered the module cognizant of the fact that most action research projects are student-focused. However, we observed significantly-strengthened agreement in participants’ views of the potential of action research to address issues of instructor development and institutional reform. Regarding data awareness, participants exhibited statistically significant increases in their agreement with respect to the importance of both qualitative and quantitative methods to action research projects and teaching practices (Table 4). This agreement did not wholly translate to confidence, however, as we observed that participants derived significantly greater confidence from qualitative but not quantitative methods experience.
5.3 Participants’ Cognitive Representations of the Action Research Process Became More Holistic and Cyclic
In addition to instruction on how to link theory and practice, we sought to educate participants about the structure and process, nature, and overall broader relevance of action research practice. In our analysis of participant responses to the ARFA, we found that participants gained a greater concept of the design of action research projects, with significant increases in their pre-module to post-module performance on both the item and rating score in the “Action Research Project Design” category of the ARFA (Table 5). This is particularly encouraging given the module’s emphasis on the structure and “moments” of action research as well as the types of data that can be gleaned from action research projects. We observed a similar and statistically significant increase in participants’ item and rating scores for the “Nature of Action Research” category. Here, participants often highlighted the cyclic and flexible nature of action research. Further, they also put forward reasons that went beyond the classroom such as education policy reform and the critical role that dissemination plays in encouraging institutional change. Despite the considerations of the broader impacts of action research on education systems, however, participants rarely acknowledged the broader motivations of instructors to conduct action research. Overall, participants achieved a ‘naïve’ level in the pre-to post-module item and rating scores related to the “Reasons for Doing Action Research” criterion of the ARFA (Table 5). When considered by participants, however, certain motivations for instructor engagement in action research included strengthening student outcomes and developing their own (i.e., the respondent’s) capacity for teaching.
TABLE 5 | Student performance on the Action Research Flowchart Assessment (ARFA).
[image: Table 5]Of note is the change in participants’ cognitive representations of the action research process throughout the module. As described earlier, action research is a cyclic process—the “moments” of which involve planning, acting, observing, and reflecting—used to resolve classroom issues (Kemmis et al., 2013). The “moments” of the cycle, however, must not be viewed as a set of predefined steps but rather components of a broader dynamic process that complements the non-linear nature of classroom issues (Kemmis et al., 2013). While no significant change in item nor rating score was documented with respect to connectivity (i.e., the number of arrows used), we observed significant changes in the “interconnectivity” metric. Initially, participants primarily represented the action research process in a way that was linear, disconnected, and lacked the four “moments” of action research (plan, act, observe, reflect; Lewin, 1946). Following the module, participant depictions of the action research process were frequently circular, with, for example, lines often interconnecting the “observe” bubble to that of the “act” bubble, suggesting that they were conceptualizing iteration as part of the dynamic action research process.
5.4 Participants Reported Positive Beliefs About the Career Benefits of Engaging in Action Research Practices
To examine the benefits associated with their engagement in conducting action research studies in the future, we probed participants about the impact that action research might have on their career-long professional development (Table 6). Here, approximately 73% of participants provided responses related to the improvement of their pedagogical content knowledge (Shulman, 1986). Participant responses included themes related to increased understanding of pedagogy (e.g., curriculum development), content knowledge, and awareness of contextual factors that might impact their students’ learning outcomes to, ultimately, create a productive and effective learning environment. Moreover, participants (23%) noted that action research would make them cognizant of their strengths and weaknesses as a teacher, which they could then amend through engagement in subsequent action research cycles. Pertinently, 19% of the participants signified that the use of action research in their classroom could also impact student understanding of course material and isolate teaching techniques that could appropriately address students’ misconceptions. Some participants expressed goals that were broader in nature and expanded beyond both the classroom and institutional level, with responses (15%) suggesting that the use of action research could eventually bring about amendments to educational policy on a “local” and “global” scale. Finally, a subset of participants in our sample identified the value of collaborative practice to action research, suggesting that teaching improvement and educational reform could propagate more effectively as a result of collaboration with other instructors, stakeholders, and/or institutional representatives.
TABLE 6 | Emergent themes from participants’ responses to the question: “What long-lasting effects, if any, do you believe conducting an action research project would have on your professional career?”
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In addition to the perceived benefits afforded by action research, we also asked participants what solutions they viewed as being effective to address the difficulties they anticipate facing when conducting action research projects (Table 7). The most prominent solution proposed (35% of respondents) was to collaborate with other instructors, university-based faculty, and administrative staff. Respondents believed that, through collaboration, they could solve issues related to the design of their study, lack of resources, and absence of support and guidance. Interestingly, a related theme emerged from a subset of the responses (15%) that focused on the explanation of action research practices to address potential collaborative differences with colleagues and also to gain approval from other teachers who may be skeptical of action research. Otherwise, some participants raised concerns about the potential for student resistance to data collection during action research. For, example, one participant stated that:
TABLE 7 | Emergent themes from participants’ responses when asked the question: “What potential problems/difficulties would you anticipate encountering if you were to engage in action research, and how would you resolve them?
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In addition to collaboration, participants expressed that they could solve study design issues through the incentivization of surveys via extra credit, repeated sampling, and longitudinal studies (7%). Lastly, some participants (31%) suggested that, by using planning and time management strategies, they could circumvent the time constraints commonly experienced by teacher-researchers. Here, they suggested that the explicit allocation of class time for research and assessment, setting realistic goals while designing action research projects, and scheduling could help make action research more manageable.
6 DISCUSSION
Action research professional development supports educators’ ability to engage in data-based decision making and encourages the use of reflective practices in the classroom to enact positive change. There are many avenues by which teachers can gain action research experience, although access to such opportunities is often contingent upon available resources (e.g., money; time), enrollment status (e.g., graduate program; internship), and location of the school (e.g., remote) in which they teach (Goodnough, 2003; Buczynski and Hansen, 2010; Allen et al., 2011; Mitton-Kukner et al., 2015; Hillman, 2016). Relatedly, few studies have investigated the response of both pre-service and beginning teachers to action research, with most work in the field focusing on training more senior teachers in action research methodologies (Holm et al., 1999; Ginns et al., 2001; Carboni et al., 2007). Therefore, the goals of the research described in this article were threefold, in which we offer a scalable educational module designed to enculturate prospective and in-service teachers in action research, present the impact of the intervention on participant outcomes, and characterize participants’ perceived benefits of and barriers to conducting action research after the module. Ultimately, we observed marked increases in participants’ affect, awareness of the utility of data to their teaching practice, and knowledge of action research design and methods.
6.1 Increased Affect Toward Action Research Increases Teacher Preparation and May Decrease Attrition
The United States currently faces a severe and growing shortage of teachers, with teacher turnover among the most salient reasons for the growing demand (Garcia and Weiss, 2019). Nationally, approximately 8% of educators—or nearly 240,000 teachers annually—will depart from their teaching positions due to dissatisfaction with teaching, unsupportive administration, or negative working conditions (Carver-Thomas and Darling-Hammond, 2017; Sutcher et al., 2019). Approximately 66% of annual teacher turnover in the United States is due to pre-retirement departures, with nearly one-third of educators leaving within the first three years of teaching (National Commission on Teaching and America’s Future, 2003; Sutcher et al., 2019). The present research showed significant increases in participants’ self-efficacy associated with the design and implementation of action research projects as a result of participation in our intervention. Increased teaching self-efficacy relating to reflection, knowledge of classroom management, and pedagogical aptitude has been linked to decreased intent to leave the profession and increased student performance (Mojavezi and Tamiz, 2012; Wang et al., 2015). Likewise, increased self-efficacy in the above areas has been correlated with teacher commitment and retention within the profession (Yost, 2006; Chesnut and Cullen, 2014). Based on the results of our study, the action research module is effective in augmenting participant affect, potentially decreases the skill-based barriers that prevent teachers from engaging in action research (e.g., lack of familiarity with data collection/analysis approaches), and can possibly serve as a scaffold to aid in teacher retention.
6.2 Awareness of Data Use Can Support Student Outcomes
As K-16 science education reform efforts continue to emphasize the use of evidence-based practices, it is imperative to train educators to collect and use data to guide instructional decisions (NGSS Lead States, 2013; NRC 2012). Both teachers and school officials often use personal anecdotes—instead of student data and feedback—to make decisions on policy and pedagogy (Flowers and Carpenter, 2009). Training in action research, however, can facilitate the development of data literacy and awareness, which, in turn, can support data-based decision making in the classroom (Faikhamta and Clarke, 2015; Dassa and Nichols, 2020). In the present research, participant responses to the ATEAR suggested greater awareness of the importance of data collection to research and teaching. These increases were likely mediated by the sections of the module that emphasized methods of data collection and analysis, such as the “Introduction to Action Research” presentation (Supplementary Appendix S1.1) and the hypothetical data that participants were asked to interpret during the “Design an Action Research Study” exercise (Supplementary Appendix S1.3). Our results, overall, suggest that the module positively impacted participants’ attitudes regarding the importance of data collection for research and curriculum design purposes. It can be posited that positive dispositions toward the utility of data may contribute to teachers’ receptiveness to collect data from their students to inform instructional reform. This, in turn, can serve to develop teachers’ pedagogical knowledge whilst augmenting student achievement (van Geel et al., 2016).
6.3 Increased Knowledge of Action Research Can Address “Survival Mindset”
Educators face many difficulties upon initial entry into the teaching profession. When establishing their practice, teachers are tasked with crafting lesson plans, managing scarce supplies, deciphering school norms, and learning how to manage a classroom (Veenman, 1984). Consequently, beginning teachers often express a “survival mindset” in which concerns of how to get through the day take precedent over pedagogical improvement (Katz, 1972). As such, it may seem counterproductive to engage beginning teachers in action research if it only adds to their already-large workload. However, action research addresses many of the initial struggles experienced by beginning teachers and empowers them to systematically examine their practice while learning more about the relationship between their teaching and students’ behaviors and outcomes (Wastin and Han, 2014). As evidenced by analysis of the ARC and ARFA data, participants in our study exhibited strengthened knowledge of action research practice as well as a greater understanding of the design and application of action research. Studies have highlighted that knowledge in action research can improve the employability of teachers upon entry into the job market (Schulte, 2017). Likewise, knowledge of action research practice can facilitate positive attitudes toward school-wide collaborative practices and the formation of learning communities, thereby strengthening teaching practices and student achievement at the institutional level (Darling-Hammond, 2008; Vescio et al., 2008; Schulte 2017). Even in situations where teachers do not engage in further action research, they report using the skills learned during ARPD—such as reflection—during their daily practice (McDonough, 2006). The results of the present research indicate an increased understanding of the linkage between theory and practice, which can assist novice action researchers and educators at all levels in overcoming “survival mindset” by developing their capacity for assessment design and adaptive teaching.
6.4 The Perceived Benefits of Action Research Practice
To the best of our knowledge, no previous studies have defined the perceived advantages or constraints that, respectively, encourage or prevent teachers from ever engaging in action research. The present research found that participants perceived that—should they engage in action research practice following the module—they would see improvements in their pedagogical content knowledge (PCK), capacity to reflect on data to inform future teaching methods, and opportunities for collaboration, which would mediate increases in student performance. Possessing PCK and an understanding of action research helps educators assess the impacts of the unique contextual factors within their classroom, their understanding of the material, and instructional methods on student outcomes (Shulman, 1986). An improved awareness of contextual factors and student needs is well documented in the literature on action research programs, with trainees noting that action research empowers them to take a more holistic approach to instruction to understand the lived experiences of their students (Kosnik and Beck, 2000; Stevens and Kitchen, 2004; Goodnough, 2011). An understanding of student needs is an integral first step to problematizing during the action research process. The present module integrated case studies where recognition of students’ struggles or problematic contextual factors was critical to progression in the “Design an Action Research Study” group exercise. Preparation to reflect upon collected data and reveal issues in even the esoteric facets of classroom dynamics—such as student difficulties and interactions—may help teachers to design instruction amenable to the learning needs of diverse students (Crawford-Garrett et al., 2015). Ostensibly, individuals could then account for the challenges (personal or otherwise) that they encounter as educators and work toward improving in target areas identified by their action research, thereby beginning the process of continuous professional development informed by classroom data (Cochran-Smith and Lytle, 1999).
6.5 Methods to Address Potential Issues During Action Research
When asked about the potential impediments to future involvement in action research, participants in our study focused mainly on logistical issues such as lack of time and resources. Participants suggested that they would form collaborations with university-based researchers, administrative faculty, or other teachers to address such challenges. Action research can increase teacher attitudes toward collaborative practice and dialogue between colleagues and, thus, is a viable solution to many of the logistical issues raised by our participants (Burbank and Kauchak, 2003). However, a subset of our participants also described their concerns about action research, specifically on survey use, sample size, and an overall fear of student resistance to participation in action research. Student resistance to unfamiliar, student-centered classroom practices are common—especially when their other classes perpetuate the use of didactic lecturing and objectivist, rather than constructivist, knowledge construction (Owens et al., 2020). Likewise, students can often become “survey fatigued” and lack a sense of buy-in necessary for the researcher to obtain enough data to deduce the classroom practices that require reform (Porter et al., 2004).
While this may be the case, previous studies have indicated that the heightened interactivity associated with action research data collection can decrease student resistance and increase student cooperation (i.e., response rates) with respect to action research projects (Rogers et al., 2007). Classroom action research is unique in that data can be easily collected from the assignments that students complete as part of their regular coursework without the need to implement external assessments used solely to evaluate student outcomes. For those concerned about student resistance to action research activities, it can be beneficial to select or design assessments that possess the dual purpose of being both a research and teaching tool, which can serve to build student knowledge as well as obtain data to improve teaching and learning within the classroom (see Cooper et al., 2002, as an example). For assessments that may be more cumbersome or loosely aligned with curricular goals (e.g., assessments of affect or vocational goals), teachers can also offer extra credit to students to improve response rates (Luccasen and Thomas, 2014). While not explicitly addressed in our instructional module, future facilitators should plan to discuss methods to decrease student resistance to student-centered instruction and increase student participation in action research by way of informing participants of the benefits of active learning, assessment design, and how to equitably offer research incentives (see Goodman et al., 2015; Tharayil et al., 2018, for review).
6.6 For Practitioners and Educators Looking to Facilitate ARPD
Despite the success of this intervention in improving participants’ knowledge of and affect toward action research, we, in no way, are suggesting this module is a panacea for ARPD. By design, we structured the action research module as a concise, three-session intervention to maximize scalability and promote its deployment in a variety of contexts. For the school administrator who intends to motivate teachers to engage in action research, the module can be completed in a series of 60-min sessions over three weeks, as was done in this study. This brief yet effective module can, likewise, be implemented alongside other interventions such as at the beginning of teacher education courses, internships in action research, or degree-granting programs at the graduate and undergraduate levels. As evidenced by participants’ positive attitudes toward data use, the module provides an efficient scaffold upon which to build on teachers’ quantitative and qualitative data literacy and, thus, can be implemented as a precursor to more sophisticated instruction in data literacy (see, as examples, Reeves and Honig, 2015; Dunlap and Piro, 2016). Furthermore, instructors of teacher research courses may be interested in implementing the module at the beginning of their courses to introduce their students to concepts of action research methodologies while improving upon students’ related affective dispositions. In consideration of the resources of individual schools and school districts, such as the availability of support and time, the module is openly-available (see Supplementary Appendices S1.1–1.3) and low-cost and, therefore, can likely be effectively implemented across a diversity of learning environments (Soneral and Wyse, 2017).
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ARFA Construct Item Score Rating Score
Pre-Module Post-Module p-value® Pre-Module Post-Module p-value®

M (SEM) M (SEM) M (SEM) M (SEM)
Connectivity 7.23(1.30) 858 (0.92) 0303 212 (0.24) 2,50 (0.15) 0.096
Action Research Project Design 485 (0.63) 7.31(0.51) 0.001 1.19 (0.18) 1.89 (0.15) 0.001
Reasons for Doing Action Research 039 (0.15) 065 (0.24) 0337 1.08 (0.16) 1.50 (0.17) 0.069
Nature of Action Research 081 (0.21) 1.65 (0.33) 0.009 1.27 (0.15) 1.85 (0.14) 0.001
Interconnectivity” - = - 1.31(0.20) 246 (0.22) <0.001
Total Score 1327 (2.01) 18.19 (1.71) 0.025 6.96 (0.77) 10.19 (0.40) <0.001

“The interconnectivity meric does not include an item score, as per the rubric.
bThe p-values for those comparisons that are statistically significant are bolded.
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Theme: Enhancing integrated PCK

Sample responses

e “Action research would help me gain publications and better understand the way students think.”

 “Itwould help me with professional and curricuium development, improve my research planning, and better understand
my students’ mindset, opinions, and perceptions.”

* “It will allow me to become a better teacher by knowing how to identify problems in my classroom, how to create a plan
1o solve those problems, and create a better learming environment for my students.”

Theme: Increasing Reflective Practices

Sample responses
* “It would make me a better teacher who is aware of my mistakes and is working to improve them.”
o “It would grant insight to my downfalls, thus granting criticism necessary to better my own career.”
* “| would be able to see my strengths and weaknesses by conducting an action research project. | would also develop
skills that | would not leam elsewhere. It would improve my ways of teaching and techniques.”

Theme: Improving Student Learning Outcomes

Sample responses
 “Action research would allow me to improve issues that my students currently have with the material.”
« “It would allow me to assess how various teaching techniques can impact student retention of information and interest
in subjects so | can be a more effective educator.”

Theme: Inciting Educational Change

Sample responses
 “In addition to improving my teaching and students’ learning, | couid also potentially bring about changes in policy to
improve education at different levels.”
« “It could potentially make me a lot more aware and able to change things from a local to global level.”

Theme: Collaboration

Sample responses
« *Education reform is a valuable effect. It starts in a classroom and through collaboration it spreads.”
o “It allows me to become a better instructor and develop more effective lessons. It also increases awareness for
instructors, institutions, and other stakeholders.”

N

mesponses were assigned mulliok themes, as appropriate, depending upon the content of the respones.

Percentage of responses within theme: 73°

Percentage of responses within theme: 23

Percentage of responses within theme: 19

Percentage of responses within theme: 15

Percentage of responses within theme: 8
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Module Learning Objectives

By the end of the module, participants should be able to...
.

2

3

Summary of Module Tasks/Actions
Session 1: An Introduction to Action Research®

1. Introduction to Action Research presentation (~50 min)

Session 2: Conducting Action Research®

1. Review of the moments of action research and discussion of qualitative and
quantitative research methods (~20 min)

2. Design an Action Research Study group activity (~60 min)

Session 3: Action Research, Science, and Society™

1. Design an Action Research Study group activity (~20 min)
2. Mapping Out Action Research Gallery Walk group activity (~20 mir)

3. Whole-group discussion on action research to enact change in science
education and society (~10 min)

Identity the purpose, theoretical underpinnings, and strategies characteristic of
action research practice

Generate potential research designs and evaluate the strengths and weaknesses of
such approaches theoretically and with respect to their own teaching context
Describe how action research relates to scientific teaching and to teaching and
learning more broadly

Description

Active, discussion-based lecture (Supplementary Appendix $1.1) in which
participants are introduced to the Lewin (1944a); Lewin (1944b) theoretical
framework of action research and common foci of action research projects in
education

o Participants complete a graphic organizer (Supplementary Appendix $1.2)
during the lecture to document and organize the content of the presentation

Description

 Abrief lecture to remind participants of the ‘moments’ of action research (plan,
act, observe, reflect), the foci of action research, and a brief discussion on ways to
collect quantitative (e.., surveys) and qualtative (e.g., open-response question)
data from students

 A“choose your own adventure’style activty (Supplementary Appendix $1.3)
‘where participants work in teams to conduct one of three action research studies,
each based on a hypothetical classroom problemv/school issue

o Participants select methods to approach the research questions (qualitative,
quantitative, or mixed methods)

o Participants interpret hypothetical data

Description

o Participants are provided with time to finalize their action research study

o Participant groups share the action research design and outcomes that emerged
from the hypothetical study that they performed in the Design an Action Research
Study activity via a concept map drawn on a whiteboard

o Participants engage in a “gallery walk” activity to view and provide feedback on all
concept maps

o Abrief, whole-class discussion on commonalities and differences between each
groups’ flowcharts and on the ways action research practice might be leveraged
to promote changes in policy and practice in science education and society,
overall

"The pre-intervention and post-intervention assessments (~30-min each) were administered in the first and third (fina) sessions of the module, respectively.
“Please note that, although not explicity stated in the table, the ‘Introduction to Action Research” PowerPoint presentation (Supplementary Appendix $1.1) shouid be used to faciitate

various activitias found in the secand and third sessions.
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Category Pre-Module Post-Module  p-value

M (SEM) M (SEM)
Nature of Action Research®
Education/Action research is problem-focused 3310.14) 4.12(0.16) <0.001
Teacher reflection is part of education/action research 385 (0.23) 446 (0.15) 0.003
Collaboration is important in education/action research 458 (0.13) 465 (0.10) 0.425
Education/Action research requires a time commitment 4540.11) 454 (0.10) 1.000
Significance of Action Research®
Education/Action research investigates issues of practical importance 415 (0.14) 462 (0.10) 0.003
Education/Action research is a valuable way to improve teaching and leaming 427 0.11) 454(0.13) 0.070
Education/Action research enhances school/curriculum improvement 446 (0.14) 454 (0.15) 0.574
Action Research Self-Efficacy®
I feel that | can independently develop education/action research experiments 2581 (0.23) 404 (0.18) <0.001
1:am confident in my knowledge of education research design 250 (0.19) 396 (0.14) <0.001
I feel confident in my abilty to conduct education/action research in my classroom 2585 (0.22) 412(0.14) <0.001
Education/Action research is intimidating 304 (0.19) 258(0.22) 0.056
1 would consider myself a teacher-researcher 3.00 (0.24) 3.42 (0.20) 0.009
Potential Foci of Action Research Projects®
Students can be the focus of education/action research projects 415(0.12) 442 (0.17) 0.129
Instructors can be the foous of education/action research projects 400 (0.15) 446 (0.19) 0.005
Schools/institutions can be the focus of education/action research projects 392 (0.18) 450 (0.16) <0.001
An action research project can focus on more than one type of research subject (e.g., both teacher- and 435 (0.14) 462 (0.13) 0.070
student-focused)
Quantitative Research Methods in Action Research®
Quantitative methodss (e.g., statistics) are important to education/action research practices 403 (0.13) 450 (0.14) 0.008
Quantitative methodss (e.g., statistics) are important to classroom instruction 369 (0.13) 431(0.14) 0.004
Having knowiedge of quantitative methods (e.g., statistics) makes me feel more confident in my teaching 369 (0.17) 412(0.17) 0.025
abilties
Qualitative Research Methods in Action Research®
Qualitative methods (e.g., coding open-ended data) are important to education/action research practices 411(0.15) 458 (0.13) 0.003
Qualitative methods (e.g., coding open-ended data) are important to classroom instruction 400 (0.14) 450 (0.13) 0.003
Having knowledge of qualitative methods (e.g., coding open-ended data) makes me feel more confident in 361(0.18) 431(0.13) 0.002

my teaching abilties

“For these groups of items, the Bonferron adjusted a equals 0.0125. The p-value for those comparisons that are statistically significant is bolded!
“For these groups of items, the Bonferroni adfusted a equals 0.0167. The p-value for those comparisons that are statistically significant is bolded
SFor thie group of items, the Bonfaroni adiusted a equak 0.010. The p-valus for thase comparisons thet ane siatistically significant i boded.
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Theme: Collaboration

Sample responses
« “Shouid | have a small sample of students to test my hypothesis, | can collaborate with other instructors to
compensate.”
 “Resource avaiability and sample size are challenges. | would ask my administration to help with providing resources
and collaborate with a professor to acquire an adequate sample size.”
 “The lack of help, support, and resources would be difficult. | would ask for guidance and help from my superiors.”

Theme: Planning and Time Management Strategies

Sample responses
 “In general, time may be a problem when doing action research. Given, | would plan time within the classroom to do
evaluations, assessments, etc.”
 “I think keeping the questions and scope manageable would help me quickly and effectively carry out research and
make change. | would spend more time in planning or doing piot studies to assess my research ideas.”
* “Time management would be difficult. I will solve this problem by creating detailed schedules on when and how to
conduct my research.”

Theme: Discussing and Explaining Action Research

Sample responses
 “Problems with fellow colleagues when you disagree on a topic. The best way to resolve itis to discuss the issue.”
« “Getting the approval and collaboration from other teachers; I'd bring examples and data that support my research
question.”

Theme: Accounting for Bias in Action Research

Sample responses
© ‘I would resolve any issues by adjusting the study to fit whatever resources | have available. To solve time conflicts and
small groups of students, | might have to conduct the study for more than one school year (several) or invite other
teachers in the study as well.”

* "Adifficulty could be the data and actually getting students to truthfully participate. Various methods of surveying (data
collection), pre-/post-surveying, extra credit could be used to help with non-compliant students.”

N

responses were assioned mulliols themes, as appropriate, depending upon the content of the response.

Percentage of responses within theme: 35°

Percentage of responses within theme: 31

Percentage of responses within theme: 15

Percentage of responses within theme: 7
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Dassa and Nichols (2020) n=5 Internship 10 X X X X
Bendtsen et al. (2019) n=29  Degree 5 X X X X
Jakhelin and Pom (2019) n=10  Degree 10 X X
Qing-l et al. (2019) n=12  Intemship 3 X X X
Kennedy-Clark et al. (2018) Degree 2 X X X
Wastin and Han (2014) - 10 X
Yan (2017) n=23  Course 4 X X
Schulte (2017) n=70  Degree 10 X XX X
Unik and Riese (2016) Degree 4 X X X
Castro-Garcés and Martinez Granada (2016) Ind. research - X X
Crawford-Garrett et al. (2015) Degree 10 X X X %
Faikhamta and Clarke (2015) Degree 10 X X X X
Medwell and Wray (2014) Ind. research 2 X X X X X
Hagevik et al. (2012) Internship 10 X X
Lattimer (2012) Degree 10 X X X X X X
Ochiambo (2010) Course 4 X X X
Halim et al. (2010) Course = X X X
Moran (2007) Internship 3 X
Zambo and Zambo (2007) n=206  Course 10 X X X
Carboni et al. (2007) n=15 Internship 4 X X X X X
Atay (2006) Course 3 X X X
McDonough (2006) Course 5 X X X
Smith and Sela (2005) n=81  Course 8 X X X X X
Handsen and Nelder-Godfrey (2004) - Course = X X X
Stevens and Kitchen (2004) Internship 9 X X
Levin and Rock (2003) Degree 5 X X X
Burbank and Kauchak (2003) n=10  Course 10 X X X
Gray and Campbel-Evans (2002) n=109  Intemship 4 X X X
Rock and Levin (2002) n=15  Course 5 X x X
Price (2001) n=11  Course 10 X X X X X
Crookes and Chandler (2001) n=13  Degree 4 X X X X
Kosnik and Beck (2000) n=60  Course 8 XX X
Vali (2000) n=15  Course 5 XX X
Gitin et al. (1999) n=37  Degree 5 X X X
Fueyo and Neves (1995) n=60  Degree 4 X X X X
Winograd and Evans (1995) n=48  Degree 8 X X
Gore and Zeichner (1991) n=18  Intemship 6 X X X X

TOTALS (of 37) 30 10 16 4 2 19 17

*Positive outcomes included knowledge of action research (KNOW), teaching and/or research self-efficacy (SE), capacity for reflective teaching practices (REFL), data analysis skils and
data iteracy (DATA), and pedagogical content knowledge (PCK).
bNegative outcomes included collaborative differences with classmates or other teachers (CLDF) and issues of access (ACCS) to time, SUpport, OF resources.
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Category Participants (%)

Class Standing

Freshman 00
Sophomore 0.0
Junior 38
Senior 50.0
Graduate 46.2

Major
Biological Sciences 733
Geological Sciences 38
Forensic Science 76
Engineering 15
Mathematics 38

Gender
Male 346
Female 65.4

Teaching Experience®
Primary (K - 5) 192
Middle (6 - 8) 26.9
Secondary (9 - 12) 385
Postsecondary 269
Test Preparation/Tutoring 26.9
No Experience 308

"Does not total to 100%, as participants possessed diverse teaching experiences and
were thus able to select multiple options
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