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Teachers play one of the most pivotal roles in successful student outcomes 

(Hattie, 2013; Kincheloe, Slattery, & Steinberg, 2000; Meijer, Geijsel, Kuijpers, Boei, & 

Vrieling, 2016). A major challenge for teachers is that education is a career that is forever 

changing and requires education professionals to be lifelong learners for a continually 

evolving audience of learners (Meijer et al., 2016). This mixed-methods study 

investigated the relationship between teachers’ reported implementation of newly 

acquired content knowledge and pedagogical strategies based on receptivity 

characteristics (Meijer et al., 2016).  The quantitative data analyzed teachers’ reported 

implementation of lessons that integrate science, technology, engineering, and 

mathematics (STEM) in relation with their inquiry attitude, the teachers’ participation in 

developing the lesson, and by school type. The qualitative data was collected through 

interviews and analyzed transcription data received during the data collection phase. 
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Once transcribed, data were coded to determine themes through constant comparative 

methodology in support of the grounded theory process (Berg, 2009; Glaser & Strauss, 

1967). All data sources were triangulated during the analysis process.  
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CHAPTER I: 

INTRODUCTION 

“I have no special talent. I am only passionately curious” 

-Albert Einstein  

Overview 

Student outcomes are most influenced by the quality of their teachers (Meijer, 

Geijsel, Kuijpers, Boei, & Vrieling, 2016). The teacher’s major role is to facilitate and 

provide a springboard for students to leap into future learning and material; however, 

teachers often receive little training to do so beyond what is received during their pre-

service years (Kincheloe et al., 2000; Masuda, Ebersole, & Barrett, 2013). Teacher 

educators such as university professors, principals, instructional coaches, and specialists 

must obligate themselves to deliver professional development that can be readily used in 

the classroom immediately following professional development. In addition, the material 

delivered in professional development must provide relevancy to delivery of a multitude 

of content areas (Masuda et al., 2013).  High quality professional development should 

support teachers in improving their instructional practice with the goal of improving 

student learning (Masuda et al., 2013). This study explored teachers’ receptivity 

characteristics and self-reported implementation of the training received.  The study’s 

results and findings informed the researcher of how to develop professional development 

to best build teachers’ inquiry attitude so that professional learning can be transformative 

(Hong & Sullivan, 2009; Mezirow, 2003; Talley, 2016). 

According to the National Research Council (2012), integrated science, 

technology, engineering, and mathematics (STEM) content should be delivered to 

students through inquiry using the engineering design process. As a practitioner-

researcher who implements many professional development workshops, I hear teachers’ 
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sharing pedagogical challenges in meeting students’ learning needs during weekly 

professional learning community (PLC) meetings. From these teachers’ testimonials, I 

realized that they also wanted to give students more real-life application and integration 

in the classroom (Talley, 2016). Educational institutions and classroom teachers are 

wanting the same thing but struggle to achieve this task. As a practitioner-researcher who 

wanted to lead teachers in tackling their challenges, I followed a model previously set 

from a neighboring district and implemented a STEM Academy where teachers came 

together to develop integrated lessons for their grade levels, presented this material to 

their grade level, and received input on the implementation through self-reflection and 

peer feedback (Masuda et al., 2013; Talley, 2016). This initiative served as the 

foundation for spearheading my research.  

Background History 

On October 31
st
, 2016, the practitioner-researcher of this study, who was the 

science curriculum specialist and elementary mathematics specialist for the school district 

of this study, applied for a grant to begin a district initiative known as the summer STEM 

Academy (Talley, 2016). Please see Appendix A for a copy of the grant. The idea for this 

grant resulted from a science long-range planning committee where the teachers were 

overwhelmingly asking for a chance to integrate mathematics and science, at all levels 

Kindergarten through 12
th

 grade. The science curriculum specialist attempted to initiate 

integration during the 2016-2017 school year; however, the teachers’ time was 

maximized with other campus and district initiatives. To compensate teachers for their 

time during the summer STEM Academy, the grant included $250 for participating 

teachers’ that attended all four days to use towards their classroom. Additionally, 

participants were able to buy supplies for all teachers on their grade level. These benefits 

were included to reduce barriers of pedagogical implementation of the new strategies 
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presented in the professional development. By reducing these barriers the STEM 

Academy would hopefully have an increased chance of being successful. 

Science teachers in kindergarten through eighth grade who applied and were 

selected to the summer STEM Academy (a convenience sample) served as a pilot group 

and were given questionnaires to assess their receptivity to professional development that 

incorporates new content knowledge and pedagogical strategies. Teachers were asked to 

complete a short application for the summer STEM Academy and applications were 

reviewed by the district science curriculum specialist as well as the district’s elementary 

mathematics curriculum specialist. The grant was written to compensate four teachers at 

each grade level in grades Kindergarten through 5
th

 grade and all mathematics and 

science teachers at the junior high level. These teachers delivered the integrated lessons 

they designed to their grade level teams. STEM Academy participants served as teacher 

leaders for the STEM Academy throughout the following school year (Talley, 2016). 

The teachers’ objective at the four-day summer STEM Academy was to develop a 

three to five day engineering lesson for each nine weeks that integrated science, 

mathematics, technology, and engineering and if possible include reading, writing, and 

social studies. During these three to five day lessons, students were expected to study a 

topic in depth and design a solution using the engineering design process. Immediate 

benefits to participants included $250 after attending all four days to spend at the 

teacher’s discretion for their classroom. STEM Academy participants were able to use 

their time spent at the STEM Academy to substitute for the district professional 

development exchange day just prior to back-to-school week. Additionally, teachers were 

offered more benefits as teacher leaders through professional development workshops 

and other opportunities as they arose throughout the school year. Grade level benefits 

regardless of attendance from the STEM Academy included any curriculum developed 
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during the STEM Academy which was shared across the grade levels, supplies for the 

lessons that were developed during the STEM Academy to be purchased for each teacher 

in the grade level, and potentially increased curiosity and morale amongst students and 

teachers alike (Mackay, 2016; Talley, 2016). 

Lesson Development Process 

Teachers were given a five-step development process to get started brainstorming 

ideas for lessons, approximating that each lesson takes three hours to brainstorm. The 

five steps were as follows: 

1. STEM Academy teachers were grouped together by grade level. 

2. Within the grade level, teachers identified TEKS or standards for the nine 

weeks in each content area. 

3. Teachers looked for a key area that lended itself to real world problem 

solving. Drew arrows to things that connected. Example provided as a 

reference: 

(Mackay, 2016, slide 23) 

 Figure 1.1 

Cross-Curricular Connections Brainstorm     
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4. Teachers looked for the area with the most connections. Picked a topic.  

5. On a new paper, labeled Monday, Tuesday, Wednesday, etc. and began daily 

planning. Example: 

(Mackay, 2016, slide 24) 

Figure 1.2 

Cross-Curricular Planning Template 

 

6. Points to remember. 

a. Following the engineering design process, beginning by defining a 

problem and ending with the students sharing their product. The 

engineering design process embraces a creative approach to problem-

solving in order to create or improve a product. The engineering 

design process is universally known although the steps may differ 

from institution to institution. The engineering design process chosen 

for this study included sharing because our group wanted to emphasize 

the importance of communicating the successes and failures of each 

student or student group throughout their journey of the engineering 
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design process. The steps of the engineering design process can be 

repeated as many times as needed. Learning from failure is the 

underlying concept of the engineering design process (Fosmire & 

Radcliffe, 2014; University of Colorado Boulder, n.d.). 

b. Were there currently other district or campus initiatives to consider? 

(Fosmire & Radcliffe, 2014; University of Colorado Boulder, n.d.). 

Figure 1.3 

Engineering Design Process 
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7. Follow-up questions teachers addressed after completing each lesson. 

a. Does the STEM lesson incorporate all components that need to be 

integrated?  

b. Does the STEM lesson incorporate the entire engineering design 

process from ask to share? 

c. Does the STEM lesson cover the intended TEKS/standards? How do 

we know?  

For the full PowerPoint, please see APPENDIX B.  

Research Problem 

In a profession that is filled with individuals who are expected to be lifelong 

learners, being passionately curious would appear to be beneficial. Curiosity along with 

the characteristic of openness are the foundation of inquiry attitude (Masuda et al., 2013). 

Until recently, inquiry attitude has only been vaguely defined. If curiosity is the driving 

force that pushes individuals to learn, then why aren’t more teacher education and 

professional development programs determining ways of measuring and developing 

teachers’ inquiry attitude?  

The characteristics of inquiry attitude have not been tested in multiple settings and 

have recently been defined as one’s curiosity and openness (Berlyne, 1954; Litman 2008; 

Meijer et al., 2016). This study aims to support current results and findings with the 

anticipation of moving from a speculative understanding of what inquiry attitude is 

towards a clarified scientific explanation so that the characteristics that compose inquiry 

attitude can be supported and nurtured during sustained professional development (Meijer 

et al., 2016). Building an inquiry attitude in teachers is necessary in supporting and 

nurturing teachers to be critically reflective and knowledge sourcing professionals in a 

field where teachers are expected to be life-long learners.  
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Significance of the Study 

Gaps exist in the current research regarding inquiry attitude and making the 

development of an inquiry attitude a goal for higher institutions of educators (Meijer et 

al., 2016). Even though there have been many studies to support openness and curiosity 

as characteristics that support inquiry attitude (Berlyne, 1954; Litman, 2008), building 

these characteristics in educational professionals is not a major focus for teacher 

education or professional development programs (Meijer et al., 2016). Furthermore, this 

study hoped to provide science teacher educators professional development strategies to 

enhance or encourage teacher receptivity to inquiry training (Meijer et al., 2016).       

Purpose of the Study 

The purpose of this study is to find ways to enhance professional development so 

that an inquiry attitude of openness and curiosity is developed in teachers and authentic 

implementation of these traits is realized in their pedagogy and student learning (Masuda 

et al, 2013). For the purpose of this study, inquiry attitude was further broken down into 

two dimensions which include an internal reflective dimension (IA-I) and an external, 

knowledge seeking dimension (IA-E) (Meijer et al., 2016). The teacher characteristics of 

internal inquiry attitude and external inquiry attitude were measured and observed to see 

how well these characteristics indicated receptivity of professional development and 

resulted in implementation of newly acquired content knowledge and pedagogical 

strategies (Meijer et al., 2016; Shulman, 1986). Identification of these teachers’ 

characteristics can inform instructional leaders on how to meet or scaffold learning needs 

and skill development during training sessions. Building teachers’ inquiry-based attitude 

towards learning is key to transformative practice taking place in their classrooms and 

ultimately resulting in a positive impact on student learning (Meijer et al., 2016; 

Mezirow, 2003). The primary purpose of teacher professional development is to provide 
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a means for adults to understand how their own learning reflects on their teaching in the 

classroom and to provide a process for teachers to investigate their own thinking 

(Beavers, 2009; Tate, 2009). In an article by Beavers (2009), learning that piques the 

curiosity and interest of the teacher is most effective because teachers have an intrinsic 

motivation in pursuing the topic.  Therefore, teachers who are motivated and vested in 

learning specific pedagogical strategies will more likely implement them in their own 

practice. 

If teachers are able to achieve an inquiry attitude to some degree, their desire to 

continue learning should be self-fueled, increasing their receptiveness for future 

professional development (Hong & Sullivan, 2009; Meijer et al., 2016). Students should 

be led to make connections between multiple contents and the real world by thinking 

critically, working collaboratively, developing prototypes, and improving upon those 

prototypes. Giving teachers the tools to create a place where students are encouraged to 

ask questions, think differently, and imagine the impossible are needed in both formal 

and informal educational settings (National Research Council, 2011). This can be done 

by creating a culture where critical reflection and knowledge sourcing behavior is 

encouraged throughout educational professionals’ careers (Costa, Garmston, 

Zimmerman, & Fullan, 2013). The practitioner-researcher’s journal served as a narrative 

source for reflecting on influences of the training processes and her own awareness of 

effective strategies to be implemented with individual teachers which pique their inquiry 

dispositions or characteristics (Clandinin & Connelly, 2000). This study sought to 

measure the inquiry attitude of kindergarten through eighth grade science teachers, 

implementation of lessons from a STEM Academy, and how these scores may aid the 

practitioner-researcher to develop professional development to better support teachers in 

their life-long journey of professional growth. 
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Research Questions 

1. Are there differences in teachers’ reported implementation of newly acquired 

content knowledge and pedagogical strategies based on their Inquiry Attitude 

Survey scores, their attendance at the STEM Academy, or which school level the 

teachers currently teach? 

a. How will the scores teachers receive on the Inquiry Attitude Survey relate 

to their reported implementation of newly acquired content and 

pedagogical strategies?  

b. Are there differences in reported implementation of newly acquired 

content and pedagogical strategies based on scores teachers receive on the 

Inquiry Attitude Survey? 

c. Are there differences in inquiry attitude between those teachers who 

attended the STEM Academy versus those who did not?   

d. Are there differences in reported implementation of newly acquired 

content and pedagogical strategies based on whether teachers attended the 

STEM Academy versus those who did not? 

e. Are there differences in inquiry attitude amongst the primary elementary, 

upper elementary, and junior high grade levels? 

f. Are there differences in reported implementation of newly acquired 

content knowledge and pedagogical strategies amongst the primary 

elementary, upper elementary, and junior high grade levels?  

2. What are teachers’ views about implementing new content and pedagogical 

strategies from professional development? 

a. Which factors of a professional development support implementation of 

new content and pedagogical strategies? 
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b. Which factors of a professional development hinder implementation of 

new content and pedagogical strategies? 

Hypotheses 

1. There will be a statistically significant difference among teachers’ implementation 

of newly acquired content knowledge and pedagogical strategies for those that 

score higher on receptivity characteristics versus those who do not. 

a. There will be a positive correlation between those who score higher 

overall on the Inquiry Attitude Survey and those that report higher 

implementation of the newly acquired content knowledge and pedagogical 

strategies. 

b. There will be a significant difference between those who score higher 

overall on the Inquiry Attitude Survey and those that report higher 

implementation of the newly acquired content knowledge and pedagogical 

strategies. 

c. There will be a significant difference in the overall Inquiry Attitude 

Survey scores based on who attended the STEM Academy and those who 

did not. 

d. Teachers that attended the STEM Academy will report higher 

implementation of the newly acquired content knowledge and pedagogical 

strategies. 

e. Teachers at the primary elementary grade levels will score significantly 

higher on the Inquiry Attitude Survey than teachers at the other two levels. 

f. Teachers at the primary elementary campus will report more 

implementation of the newly acquired content knowledge and pedagogical 

strategies than the other two levels. 
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Definition of Key Terms 

Collaborative Learning is based on the idea that learning is a natural social act in which 

the participants talk amongst themselves (Gerlach, 1994). 

Epistemic Curiosity is the inner drive to acquire knowledge (Meijer et al., 2016). 

External Inquiry Attitude (E-IA) is an external knowledge seeking dimension of inquiry 

attitude (Meijer et al., 2016). 

Failure Model is when students experience challenges, or failures, as learning 

experiences throughout the process of completing a final product or performance 

(Buck Institute for Education, 2019; Capraro, Capraro, & Morgan, 2013; Vasquez 

et al., 2013). 

Inquiry Attitude is a construct that measures the ability for one to deal with changes and 

challenges in their pursuit of discovery (Meijer et al., 2016). 

Internal Inquiry Attitude (I-IA) is an internal reflective dimension of inquiry attitude that 

results in a critically reflective practitioner (Meijer et al., 2016). 

Instructional Leaders is anyone who leads a group of teachers to further their own 

teaching practice such as principals, instructional coaches, specialists, and other 

teachers (Masuda et al., 2013). 

Openness is the ability to acquire new information without resistance (Meijer et al., 

2016). 

STEM Project Based Learning (STEM PBL) students have choice and ownership as 

students are guided through an inquiry and design-oriented problem that provides 

the learner with authentic learning (Buck Institute for Education, 2019; Capraro et 

al., 2013; Vasquez et al., 2013). 

Self-efficacy is the personal conviction that an individual has about their own ability to 

achieve a goal or favorable outcome (Reeves, 2011). 
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STEM STEM is an acronym for Science, Technology, Engineering, and Mathematics 

used in an integrated approach to solve real-world problems. 

State of Texas Assessment Academic Readiness (STAAR), the assessment program 

established by the Texas Legislature SB 1031 in 2007 and HB 3 in 2009 to 

replace the Texas Assessment of Knowledge and Skills (TAKS) beginning in the 

spring of 2011.  The STAAR includes both readiness and supporting standards 

that are designed to prepare students to succeed in college and careers as well as 

compete globally (TEA, 2011).  
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CHAPTER II: 

REVIEW OF LITERATURE 

Adult Education 

The goal of professional development is essentially to provide a learning 

environment to teachers where metacognition processes are promoted, resulting in a 

change in practice to promote student growth (Avalos, 2011). One of the strongest 

predictors of students’ success is the quality of teachers. The importance of investing in 

the learning of adults as educators then becomes obvious and critically necessary 

(Avalos, 2011; Meijer et al., 2016). In order to promote an adult learning environment 

that breeds change and ultimately a transformation in learning, teachers must be able to 

participate in discourse regarding their own learning in professional development 

(Mezirow, 2003). Complete participation and buy-in from adult learners must also 

account for the variety of perspectives, beliefs, and knowledge in general that each 

person brings to the collaborative learning environment (Mezirow, 2003). In addition to 

other barriers, these perspectives can inhibit the overall understanding and transformation 

that takes place in a professional development training (Mezirow, 2003). The value of 

investigating how teachers learn and how learning transforms to the classroom is 

important to the success of their students and our society as a whole (Meijer et al., 2016).  

Teacher Quality. The difference between good teachers and great teachers is the 

ability to learn, create, critically reflect, and redesign instruction to improve learning for 

their students on an individual level (Costa et al., 2013). Teachers that receive training 

that increases their pedagogical or content knowledge are better able to adapt to meet the 

needs of their classroom (Avalos, 2011; Shulman, 1986). Additionally, teachers that 

contribute to the understanding of the overall curriculum developed in a professional 

development have increased buy-in and are more likely to use the material (Avalos, 
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2011). These teachers have an increased sense of self-efficacy, which in turn translates to 

providing students with new opportunities teachers receive from professional 

development (Avalos, 2011; Tschannen-Moran & McMaster, 2009). When teachers 

know that their time is being spent on professional learning that will enhance their own 

classroom, they are increasingly motivated to contribute (Costa et al., 2013). Teachers 

that achieve a higher level of confidence in their own teaching, become more reflective 

and understanding of what works and doesn’t work in their classroom and may begin to 

reject training seen as irrelevant to the success of their specific students (Costa et al., 

2013; Tschannen-Moran & McMaster, 2009). Teachers that reach this level of comfort in 

their own teaching relish in chances to collaborate with like-minded peers to improve 

their own practice (Costa et al., 2013). Once collective conversations begin regarding 

curriculum and teaching, a shift in the entire culture may emerge with the appropriate 

support and continued reflective practices (Costa et al., 2013). 

Barriers. Adult learning in education is plagued with barriers, and it is nearly 

impossible to remove all of them in a single professional development (Mezirow, 2003). 

If teachers do not feel like a professional development will help them appear to be 

dynamic educators on their evaluations their buy-in is already diminished (Costa et al., 

2013; Mezirow, 2003). Teacher professional evaluations do not encompass the 

complexity of teaching as an art nor does it promote the growth of a teacher as a life-long 

learner (Costa et al., 2013). Teachers are expected to take learning from professional 

development that tells them not to teach to the test, but to apply real-world, problem-

based learning in the classroom to engage students, yet their teaching is measured against 

a test where students are asked to meet minimal standards (Costa et al., 2013). 

Furthermore, teachers are further evaluated by a single observation where an 

administrator judges their teaching on a single 30-45-minute observation (Costa et al., 
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2013). This type of summative evaluation does not capture the daily decision making that 

occurs in teaching and therefore cannot support the continued reflection that is needed for 

professional growth through inquiry (Costa et al., 2013).  

Teachers bring with them their own set of assumptions, expectations, beliefs, 

morals, politics, and experience to a professional development setting (Mezirow, 2003). 

Professional development trainings that do not take these diverse backgrounds into 

account, or provide clear guidelines for communicating, giving feedback, and 

accomplishing goals may lose teachers’ willingness to participate immediately (Mezirow, 

2003). Teachers lacking a reflective practice should be provided with a structure to guide 

them towards becoming critically reflective (Avalos, 2011; Zeichner & Liston, 2013). 

Without this reflection piece, teachers will not see the need for change and transformation 

in teaching practice will not inherently take place (Avalos, 2011; Mezirow, 2003; 

Zeichner & Liston, 2013). The alternative to changing or transforming one’s practices is 

continuing along with the more traditional modes of teaching which may be more 

comfortable to teaching professionals (Mezirow, 2003). The challenge of moving 

teachers from this area of comfort towards one that could prove to be difficult, but 

beneficial to teachers and their students alike (Mezirow, 2003). 

Teacher Leaders. Teacher leaders including principals, instructional coaches, 

curriculum specialists, department heads, or any other role that has to carefully navigate a 

line between facilitating or giving directives also need to continue their journey towards 

reflective learning within their specific role (Costa et al., 2013). All of these various 

kinds of teacher leaders share a similar battle in that as leaders they must decide when to 

emphasize the content and when it is more important to facilitate deep conversation 

amongst the learners (Costa et al., 2013). Teachers thrive in communities where there is a 

teacher leader experienced enough to drive deep thinking through facilitation of dynamic 
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dialogue amongst professionals (Costa et al., 2013; Zeichner & Liston, 2013). The overall 

goal of the teacher leader is to ensure that these conversations are effective in the 

collective learning taking place and the teachers’ time is being optimized, all of this also 

requires the teacher leader to be a reflective practitioner as well (Costa et al., 2013). 

Professional development must require teacher leaders to adapt to the specific 

needs of the teachers and furthermore to the context, or types of students, that these 

teachers teach (Lange & Meaney, 2013). Providing pre-packaged professional 

development, without this consideration would not result in improved teaching practices 

(Lange & Meaney, 2013). Action research is seen as a multi-step process that teachers 

typically do, however, it would be beneficial for those in teacher leader positions to 

implement the same concept in their work with teachers (Lange & Meaney, 2013). There 

are limited teacher leader opportunities that instruct teacher leaders on how to facilitate 

teacher professional development programs, so the majority of teacher leaders who are 

able to become successful teacher facilitators do so on their own through trial and error 

(Lange & Meaney, 2013). Teacher leaders of professional development must also face 

the challenge of fitting their professional development into the expectations of their 

supervisors and teachers’ (Lange & Meaney, 2013).  

Developing an Inquiry Attitude in Education 

Education is a career that is forever changing and requires education professionals 

to be lifelong learners (Meijer et al., 2016). Identifying characteristics that indicate 

receptivity to professional development which results in implementation of newly 

acquired content knowledge and pedagogical strategies could impact how teacher leaders 

deliver professional development (Meijer et al., 2016; Shulman, 1986). Teachers are 

expected to be critical thinkers and reflectors that guide their own learning throughout 

their entire career (Meijer et al., 2016; Zeichner & Liston, 2013). Understanding inquiry 
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attitude and how it impacts teacher effectiveness to implement professional development 

would seem imperative to teacher educators hoping to improve instruction and content 

knowledge (Meijer et al., 2016). In a study by Meijer, Geijsel, Kuijpers, Boei, & Vrieling 

(2016), there appears to be a direct connection between educator characteristics and 

characteristics of inquiry attitude. 

Developing an attitude of inquiry as a goal for education professionals should be 

further researched in order to develop critically reflective teachers who are life-long 

learners (Meijer et al., 2016; Zeichner & Liston, 2013). Inquiry attitude can be further 

broken down into two main dimensions including an internal reflection dimension (IA-I) 

as well as an external knowledge sourcing dimension (IA-E) (Meijer et al., 2016). In a 

society where knowledge is constantly changing, the teacher has a responsibility to seek 

new knowledge through professional development opportunities and continually improve 

their own practice through self-reflection (Meijer et al., 2016; Zeichner & Liston, 2013). 

Although inquiry attitude has been stressed as being important particularly in STEM 

courses, it is still not clearly defined or considered to be a goal in higher education 

settings for teaching professionals (Meijer et al., 2016). 

Internal Inquiry Attitude (IA-I). Deep professional learning is built upon the 

notion that teachers can critically reflect on their experiences and learning even after the 

training has concluded (Meijer et al., 2016). Teachers analyze how new learning may 

apply to their own teaching in the classroom (Meijer et al., 2016; Zeichner & Liston, 

2013). In this way, adult learning and teaching is seen within the same context, or how 

one may improve the other (Meijer et al., 2016; Mezirow, 2003). Critically reflecting on 

one’s own practice requires teachers to receive information with an open-mind as well as 

view it from various perspectives (Meijer et al., 2016; Zeichner & Liston, 2013). 

Moreover, teachers must then apply this new knowledge in order to develop their own 
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understanding of the pedagogy and content (Meijer et al., 2016). Finally, teachers can 

apply their understanding of the new concepts to adjust and reflect on their own practices 

in the classroom (Meijer et al., 2016; Zeichner & Liston, 2013). When the teacher shifts 

in their practice because of their new learning, this is seen as transformative learning 

(Meijer et al., 2016; Zeichner & Liston, 2013). 

External Inquiry Attitude (IA-E). The dimension of inquiry attitude that 

envelops the knowledge sourcing portion is referred to as external inquiry attitude 

(Meijer et al., 2016). IA-E is characterized most by the personality characteristics of 

openness and curiosity, which is the basis of wanting to learn (Meijer et al., 2016). IA-E 

supports the notion that educators should want to seek new knowledge through 

publications, professional development opportunities, or other information sources 

(Meijer et al., 2016). This dimension of inquiry attitude is essential for learning 

professionals to be life-long learners throughout the lifetime of their career as educators 

(Meijer et al., 2016). Additionally, those educators who are seen to possess the 

characteristic of openness are able to see new learning from different viewpoints within 

various contexts (Meijer et al., 2016). This skill is beneficial for a teacher of diverse 

learners and provides the teacher with the ability to adapt teaching for the needs of each 

student (Meijer et al., 2016). 

Self-Efficacy. One’s attitude can also be influenced by their self-efficacy towards 

the subject (Pajares, 2002). Self-efficacy can be defined as personal conviction that an 

individual has about their own ability to achieve a goal or favorable outcome (Reeves, 

2011). Self-efficacy is not the same thing as confidence, because someone can be 

confident about not doing well. Self-efficacy is someone's belief in their own success 

(Bandura, 1994). Self-efficacy can affect whether-or-not a person feels motivated or 

discouraged to pursue a topic (Tschannen-Moran & McMaster, 2009).  
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Self-efficacy is strengthened through larger successes and likewise diminished 

through failures, especially if a strong sense of self-efficacy has not yet been achieved 

(Bandura, 1994; Tschannen-Moran & McMaster, 2009). Individuals who experience 

successes that do not require much effort or endurance, also do not tend to build a strong 

sense of self-efficacy (Tschannen-Moran & McMaster, 2009). Small challenges versus 

failures tend to support building a high sense of self-efficacy over time (Bandura, 1994). 

Working through challenges in order to support building a higher sense of self-efficacy is 

especially important in the sciences as individuals are often faced with ongoing 

challenges throughout investigations (Tschannen-Moran & McMaster, 2009).  

The STEM Dilemma 

As recently as 2011, the National Research Council wrote A Framework for K-12 

Science Education Practices, Crosscutting Concepts, and Core Ideas, and in this 

literature the National Research Council explicitly states the need for an integrated 

curriculum that students explore by utilizing inquiry and the engineering design process 

(DiBiase & McDonald, 2015). The nation has not yet determined an effective way to put 

students of all socio-economic status, race, and gender on a level of equal ability towards 

accelerated achievement, specifically in areas of Science, Technology, Engineering, and 

Mathematics (STEM) (Olszewski-Kubilius & Clarenbac, 2014). Despite state and federal 

initiatives to support advancement in STEM areas, the ability to supply the national 

workforce requirements continue to fall short. National and state data retrieved from the 

National Assessment of Education Progress exams provide evidence that the United 

States is only moving small numbers of students to the advanced levels, and even fewer 

culturally different and low-income students to those levels (Olszewski-Kubilius & 

Clarenbac, 2014). The goal of the No Child Left Behind Act (NCLB, 2002) to have every 

child proficient on high stakes testing by 2014, has caused a deficit for high achieving 
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students. Rather than pushing high achieving students to reach their potential, this act 

puts an emphasis on students to reach a minimum, or baseline, of knowledge (Olszewski-

Kubilius & Clarenbac, 2014). Initiatives in STEM date back to1802 when West Point 

was founded. West Point’s graduates are credited for the many railroads, bridges, and 

roads that are critical to the development of our country (Jolly, 2009). The Morrill Act of 

1862 also offered support to science and engineering programs at colleges and 

universities. In 1957, the launch of a soviet satellite, Sputnik, also sparked interest and 

endorsements in the sciences (Jolly, 2009). The launch of Sputnik propelled the United 

States to increase federal funding by passing the National Defense Education Act in 1958 

to reform public education at all levels in the amount of one billion dollars (Jolly, 2009).  

STEM Pipeline 

Even with these efforts to boost STEM programs in the United States, an 

increasing need for qualified candidates to meet job demands in the sciences has still 

fallen short (Cochran-Smith, 2009). The Educate to Innovate initiative was put into play 

in 2009 by President Obama (The White House, 2010). The main goal of the Educate to 

Innovate initiative is to promote students’ rankings in STEM achievement in the United 

States by 2020. The United States must meet the demands to increase the number of all 

students enrolling and graduating in STEM fields, in order to meet the need for these 

skills in industry (Hill, Corbett, & Rose, 2010). 

The STEM pipeline is a pathway that individuals can choose in order to pursue a 

successful career in STEM, when the pipeline starts is not clearly understood (Fifolt & 

Searby, 2010; National Academy of Sciences, 2007). Currently our nation has a leaky 

pipeline due to an increase in retiring individuals with the impending baby boomers 

leaving the field, and a decrease in refueling the pipeline with new proteges (Fifolt & 

Searby, 2010; Maltese & Tai, 2011). The inevitable decline of workers in the field of 
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STEM could lead to an economic crisis in the United States causing our nation to fall 

even further as innovative world leaders (Cochran-Smith, 2009; Fifolt & Searby, 2010; 

Maltese & Tai, 2011; National Academy of Sciences, 2007). As a result, the United 

States is plagued with finding a way to create sustainable methods to feed the STEM 

pipeline by retaining the best and brightest students from our country and globally to 

become scientists and engineers in the United States (Cochran-Smith, 2009; Fifolt & 

Searby, 2010; Maltese & Tai, 2011; National Academy of Sciences, 2007). Early 

exposure to STEM supports children’s overall academic growth, develops early critical 

thinking and reasoning skills, and enhances later interest in STEM study and careers 

(National Research Council, 2011). Although there is an ever growing need to supply the 

U.S. Workforce with a population of innovative problem solvers, the urgency to provide 

an effective K-12 educational program in order to meet the workforce demand is 

underwhelming (Cochran-Smith, 2009). STEM is an influential factor in the success of 

the United States as a nation of competitive importance in the career fields of science, 

technology, engineering, and mathematics (Legewie & DiPetre, 2011).  

Although many initiatives and federal acts have been put in place to meet 

demands for future STEM degree holders, an achievement gap still exists (Cochran-

Smith, 2009). The gap is widened for minority groups (Olszewski-Kubilius & Clarenbac, 

2014; Payton, 2004). Due to the unequal representation of all ethnic, economic, and 

gender groups in STEM fields, it is obvious that further research is needed and may 

encourage future change at state and national levels (Cochran-Smith, 2009; Payton, 

2004). Providing pathways for all students to academically achieve in STEM courses, 

should not indicate that it should be assumed that they pursue these fields due to ability, 

however, without these pathways our nation is automatically removing over half of our 

future scientists and engineers (Cochran-Smith, 2009). Essentially, this means our nation 
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is continuing to miss the mark for a wider pool of new potential in these field (Fifolt & 

Searby, 2010). 

STEM Integration 

STEM as defined by the program implementation that was investigated in this 

study required teachers to make connections between multiple contents and the real world 

by thinking critically. Defining STEM in of itself is one of the major obstacles that has 

not yet been overcome by educational institutions at the state or national level, or 

furthermore in the business sector. Without a clear definition all stakeholders cannot 

work towards a common goal, and the acronym becomes a symbol of confusion and as a 

result causes the idea of STEM to become devalued amongst many groups (Bybee, 

2013). Various perspectives of STEM implementation is outlined below, and further 

reinforces the ambiguity which surrounds STEM in K-12 school programs.  

In his book, The Case for STEM Education: Challenges and Opportunities, 

Rodger W. Bybee outlines nine commonly portrayed perspectives derived from reports, 

projects, articles, and discussions. Many of the perspectives present STEM as singular 

disciplines instead of having a clear understanding of integration, these perspectives of 

STEM present each discipline as a silo (Bybee, 2013). This further complicates the 

ability of K-12 school programs, state and national policy, and industry in narrowing 

down a specific definition in order to achieve common goals across all entities. Nine 

prominent perspectives of the use of STEM in K-12 settings are outlined below (Bybee, 

2013). 

1. STEM Equals Science (or Mathematics) – uses a single discipline to represent 

STEM. 

2. STEM Means Both Science and Mathematics – integration of science and 

mathematics, but technology and engineering are missing. 
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3. STEM Means Science and Incorporates Technology, Engineering, or 

Mathematics – science integration with one of the other three disciplines, but not 

simultaneously.  

4. STEM Equals a Quartet of Separate Disciplines – presents all four disciplines, but 

does not present them through an integrated approach, but separately.  

5. STEM Means Science and Mathematics Are Connected by One Technology or 

Engineering Program – connecting core science and mathematics courses through 

an engineering and/or technology course. 

6. STEM Means Coordination Across Disciplines – incorporating concepts across 

boundaries to separate disciplines. 

7. STEM Means Combining Two or Three Disciplines – combining two or three 

disciplines to create a course. 

8. STEM Means Complementary Overlapping Across Disciplines – investigation 

across all four disciplines through overlapping and sequencing. 

9. STEM Means a Transdisciplinary Course or Program – transdisciplinary approach 

to major real-world issues.  

(Bybee, 2013, pp. 74-79) 

Presenting these nine perspectives in STEM further proves that there is a need for a clear 

definition within and among each agency that chooses to use the term. There are mostly 

likely many other perspectives in STEM that are not presented here (Bybee, 2013). The 

four disciplines of STEM are more powerful when delivered, understood, and tested 

holistically, rather than as separate silos (Vasquez, Sneider, & Comer, 2013).   

STEM Literacy 

The main goal of STEM education is for students to become innovative thinkers 

and problem solvers in our increasingly technological world (Vasquez et al., 2013). As 
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defined by the National Research Council (2011, p. 5), STEM Literacy is the knowledge 

and understanding of scientific and mathematical concepts and processes required for 

personal decision making, participation in civic and cultural affairs, and economic 

productivity for all students. As a result, the citizens of our society will be more equipped 

to face the challenges of a technology-driven existence, and not just those who choose to 

pursue careers in the fields of STEM (National Research Council, 2011). It is important 

to note that there is no threshold to determine who is STEM literate and who is not, but 

rather on how to nurture the development of an individual to be STEM literate. STEM 

literacy can be improved through practice of using the problem-solving skills and 

creativity required to solve real-world problems by applying the engineering design 

process in the disciplines of STEM (Vasquez et al., 2013). STEM learning is essentially 

the same as other teaching and learning, except for the connections that are made 

between the disciplines that makeup STEM as well as other connections to other real-

world issues that are brought into the lesson (Vasquez et al., 2013). 

Project-Based Learning. Our current school system as it stands does not require, 

nor encourage, growth mindset of our students through project-based learning and using 

the failure model. Instead policies such as the No Child Left Behind (NCLB) law are in 

effect and continue to play a critical role in the operations of schools (NCLB, 2002; 

Olszewski-Kubilius & Clarenbac, 2014). NCLB effects the content students are taught, 

their accountability system, requirements on teacher training, and dispersal of money on 

education (Olszewski-Kubilius & Clarenbac, 2014). Policy such as NCLB create a glass 

ceiling for our advanced and general education students, and rather than highlighting the 

many opportunities available to students, NCLB magnifies the minimum requirement and 

encourages mediocrity in our schools (Olszewski-Kubilius & Clarenbac, 2014). 

Furthermore, there is a lack of technology and engineering incorporated within the K-12 
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students’ academic career, including these components will not only increase critical 

thinking and reasoning skills, but will also promote creativity and finally improve self-

efficacy (Olszewski-Kubilius & Clarenbac, 2014). Problem solving skills will empower 

students to transfer and apply knowledge to new and unpredictable situations including 

questions students may encounter on high stakes tests such as the STAAR (Olszewski-

Kubilius & Clarenbac, 2014).  

Project-based learning is comprised of at least three components an essential 

question, standards-based STEM learning objectives, and students’ background 

knowledge that lead students throughout their learning (Capraro et al., 2013; Vasquez et 

al., 2013, p. 112). In STEM project-based learning students have choice and ownership as 

students are guided through an inquiry and design-oriented problem that provides the 

learner with authentic learning (Buck Institute for Education, 2019; Capraro et al., 2013; 

Vasquez et al., 2013). The projects are chunked into pieces that incorporate checkpoints 

along the way. In STEM project-based learning, the end result is a product or 

performance based on a real-world or current issue (Buck Institute for Education, 2019; 

Capraro et al., 2013; Vasquez et al., 2013). STEM project-based learning has rubrics and 

other ways for students to organize their ideas as both individuals and groups, while also 

allowing for flexible learning through multiple learning styles (Buck Institute for 

Education, 2019; Capraro et al., 2013; Vasquez et al., 2013). Sharing and celebrating 

students’ work is pivotal in successful project-based learning, as well as incorporating 

outside professionals, parents, and other individuals to support the authenticity of the 

learning (Vasquez et al., 2013). STEM project-based learning is important because it 

supports students in becoming key members of the community by providing a model that 

is mirrored in the workforce to solve real-world problems (Buck Institute for Education, 

2019; Capraro et al., 2013; Vasquez et al., 2013). 
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Professional Learning Communities (PLC). Professional learning communities, 

or PLCs, are teams of teachers working together to accomplish a common goal through 

collaboration by analyzing data, sharing student work, reflecting on experiences, and 

sharing solutions (Donohoo, 2013; DuFour, DuFour, Eaker, & Many, 2010). 

Professionals meet to assess the impact of their actions on student success which should 

lead them to question current understanding of best practices being used or not being 

used in order to reconsider implications for their professional practices (Donohoo, 2013; 

DuFour et al., 2010). PLCs strive to promote a culture of collaboration where each 

professional has the opportunity of equal contribution regardless of rank (DuFour et al., 

2010). PLCs should result in action based on what is the best way to serve the client, or 

students (DuFour et al., 2010). Professionals in the learning community should determine 

the effectiveness of their practices through collective inquiry of student results. PLCs are 

committed to ongoing improvement of all members through gathering evidence, building 

on strengths, identifying weaknesses, developing strategies and ideas, implementing 

action steps, and continuing to use this learning in the next cycle of improvement 

(DuFour et al., 2010). 

The STEM Academy. In the summer of 2017, our school district implemented a 

STEM Academy that would model how to promote active learning in the classroom in 

order to increase curiosity by creating STEM lessons that would allow students to 

discover and explore through inquiry (DiBiase & McDonald, 2015; Talley, 2016). 

Participation in the STEM Academy allowed teachers to collaborate in a professional 

learning community, both learn and experience science, reflect upon what they had 

learned, and then synthesize their learning into a lesson plan for their students and all 

students in the grade level (DiBiase & McDonald, 2015; Talley, 2016).  
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Conclusion 

The goal of this paper is to simply shed a light on other options to assist teacher 

leaders in meeting the demands of professional development (Costa et al., 2013). Deep 

reflection and knowledge sourcing are the basis of what inquiry attitude is (Meijer et al., 

2016). Developing this inquiry attitude should be something that is required in teacher 

education programs at higher education institutions (Meijer et al., 2016). During the 

implementation of the STEM Academy in the district, inquiry attitude was measured 

through a survey that was drafted, tested, analyzed, and revised multiple times before 

being finalized in 2016 (Meijer et al., 2016). Teachers are not the only ones that should 

consider themselves to be life-long learners and facilitators of learning, but so should 

teacher leaders (Lange & Meaney, 2013). In chapter three the data will be collected and 

analyzed for the study.  
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CHAPTER III: 

METHODOLOGY 

The practitioner-researcher chose to conduct this study in the district where she 

has worked as a science curriculum specialist for five years. The teacher training 

examined is called the STEM Academy, a unique teacher development course in which 

teachers applied and were compensated for their time during the summer to develop four 

integrated STEM lessons that were aligned to the Texas Essential Knowledge and Skills 

(TEKS) over the course of four days (Talley, 2016). During the course of this training the 

practitioner-researcher measured the teachers’ inquiry attitude using a survey that was 

drafted, tested, analyzed, and revised multiple times before being finalized in 2016 

(Meijer et al., 2016). The current study addressed the following research questions: 

1. Are there differences in teachers’ reported implementation of newly acquired 

content knowledge and pedagogical strategies based on their Inquiry Attitude 

Survey scores, their attendance at the STEM Academy, or which school level the 

teachers currently teach? 

a. How will the scores teachers receive on the Inquiry Attitude Survey relate 

to their reported implementation of newly acquired content and 

pedagogical strategies?  

b. Are there differences in reported implementation of newly acquired 

content and pedagogical strategies based on scores teachers receive on the 

Inquiry Attitude Survey? 

c. Are there differences in inquiry attitude between those teachers who 

attended the STEM Academy versus those who did not?   
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d. Are there differences in reported implementation of newly acquired 

content and pedagogical strategies based on whether teachers attended the 

STEM Academy versus those who did not? 

e. Are there differences in inquiry attitude amongst the primary elementary, 

upper elementary, and junior high grade levels? 

f. Are there differences in reported implementation of newly acquired 

content knowledge and pedagogical strategies amongst the primary 

elementary, upper elementary, and junior high grade levels?  

2. What are teachers’ views about implementing new content and pedagogical 

strategies from professional development? 

Population and Sample 

A convenience sample was used for this study, due to the researcher’s access to 

the participants as well as time constraints of the study. Although all 81 of the science 

teachers in grades Kindergarten through eighth grade were asked to complete the Inquiry 

Attitude Survey, the sampling frame for the questionnaire is comprised of the 55 science 

teachers who took both the Inquiry Attitude survey as well as the Implementation Survey. 

Science teachers in grades kindergarten through eighth grade (a convenience sample) 

were given a survey to assess their receptivity to professional development that 

incorporates new content knowledge and pedagogical strategies. Scores were on a 

continuum, and teachers were selected from extremes, those that scored high and low, of 

the continuum for individual interviews (a convenience sample). From this frame, science 

teachers (n=8, outliers - 4 high, 4 low on questionnaire characteristics) were interviewed. 

The table below shows the demographics of the sample of teachers that was  

used in the study. 
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Table 3.1 

 

Demographics of Teacher Sample 

Demographics n  % 

Gender   

     Male 2  4% 

     Female 53  96% 

Age   

    22-30 7  13% 

    31-35 11  20% 

    36-40 13  24% 

    41-45 9 16% 

    46-50 10 18% 

    51-55 3 5% 

    56-60 1 2% 

    61-65 1 2% 

    > 65 0 0% 

Ethnicity   

     Caucasian, non-Hispanic 48 87% 

     Hispanic or Latino 6 11% 

     African American 1 2% 

    Asian or Pacific Islander 0 0% 

    Native American or Alaskan 

    Native 

0 0% 

    Biracial / Multiracial 0 0% 

Marital Status   

    Never married 4 7% 

    Married 45 82% 

    Divorced 6 11% 

    Widowed 0 0% 

Highest degree obtained   

    BA/BS 43 78% 

    Some Graduate School 4 7% 

    Currently in Graduate School 1 2% 

    MA/MS 6 11% 

    EdD/PhD 1 2% 

Years of teaching   

    < 5 years 11 20% 

    5-9 years 12 22% 

    10-19 years 21 38% 

    20-29 years 9 16% 

    30-39 years 2 4% 

Note. General (n = 55) 

*All 81 science teachers in grades Kindergarten through 8
th
 grade were asked to complete the 

surveys, but only 55 responded to both.  



 

 

32 

Permission to conduct research in the school district was granted by the district’s 

Internal Review Board (IRB) and the University’s Committee for Protection of Human 

Subjects (CPHS) prior to beginning the study. Campus principals at each campus 

(primary elementary, upper elementary, and junior high) were informed about the scope 

and aims of the study. Participants were informed about their right to withdraw from the 

study at any time and were provided Consent Forms (Appendix C – Teacher Consent 

Forms) to sign.  

Research Site 

The classrooms for these settings are in a rural school district that consisted of 

4,652 students total and approximately 3,213 students in grades kindergarten through 

eighth grade. The school buildings were all brick, and some classrooms had access to 

windows to outside; however, most do not. All three campuses that were observed were 

at near max capacity and housed over 1,000 students at each campus. In general, the 

students lived in a rural area surrounded by suburban areas and came from blue-collar 

families. Families in this town were mostly employed as either healthcare workers or 

worked in the oil and gas industry. Approximately a third of the teachers in the sample of 

this study grew up in the same town in which they currently taught.  

Research Design 

This study utilized a mixed-methods approach to research design. Mixed-methods 

was the most appropriate design to use because the qualitative data adds depth to the 

quantitative data (Creswell, 2014). The quantitative portion of this study was non-

experimental correlational and causal-comparative design. The quantitative data give the 

hard evidence that, in this case, is valued by district and state level leaders due to 

accountability. Quantitative data helps support an unbiased perspective from the 

qualitative data; however, quantitative data do not always reflect the immediate climate 
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change in an educational setting (Creswell, 2014). The qualitative portion of this study 

was an exploratory case study focusing on characteristics that indicate receptivity to 

professional development which resulted in reported implementation of newly acquired 

content knowledge and pedagogical strategies (Meijer et al., 2016; Shulman, 1986).The 

qualitative data can fill in the gaps and untold stories of the quantitative data by giving 

varying viewpoints rather than an instantaneous snapshot; however, qualitative data could 

have a stronger potential for bias (Creswell, 2014). Individual interview participants were 

chosen based on outliers on the Inquiry Attitude Survey (n=8, outliers – 4 high and 4 

low). In addition, the researcher’s journal served as a narrative source for reflecting on 

influences of the training processes and her own awareness of effective strategies to be 

implemented with individual teachers (Clandinin & Connelly, 2000).  

Instrumentation 

Quantitative Instrument 

The instrument for this study is a revised NEO Personality Inventory 

Questionnaire (NEO-PI-R) developed by Meijer et al. (2016). The revised NEO-PI-R, or 

Inquiry Attitude Survey, was drafted, tested, analyzed, and revised multiple times before 

being finalized in 2016 (Meijer et al., 2016). The Inquiry Attitude Survey uses a five-

point Likert scale for eight self-reported items categorized into two broad categories of 

internal inquiry attitude (I-IA) and external inquiry attitude (E-IA) (Meijer et al., 2016).   

The validity of the Inquiry Attitude Survey was determined through questionnaire 

design, redesign, and a literature study from previous research (Meijer et al., 2016). The 

reported reliability has strong coefficient alphas for I-IA and E-IA, demonstrating good 

internal consistency. The reliability of the two-dimensional structure matrix are as 

follows:  
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 IA Internal α = 0.83 

 IA External α = 0.76 

(Meijer et al., 2016). 

The Inquiry Attitude Survey was the most accurate instrument for this study because 

there were not any other instruments that have been tested and retested to measure 

inquiry attitude to the degree of validity and reliability that this survey has. The Inquiry 

Attitude Survey also allowed the researcher the flexibility to look at I-IA and E-IA 

separately if needed to thoroughly answer the research questions (See Appendix D).  

Survey participants communicated their perceptions about their existing inquiry 

attitude prior to implementing lessons from the STEM Academy. The Inquiry Attitude 

Survey (See Appendix D) served as baseline data to select participants for individual 

interviews. 

An Implementation Survey (see Appendix E) comprised of ten questions and 

approved by an expert in the field was given to all participants who took the initial 

Inquiry Attitude Survey. The Implementation Survey was sent to participants following 

dates set for STEM Academy lesson implementation. The Implementation Survey used a 

seven-point Likert scale for ten self-reported items categorized into two broad categories 

of implementation of content and implementation of pedagogical strategies. 

Qualitative Instrument 

The researcher presented the individual interview participants with five interview 

questions that support the overarching research questions in order to assess reported 

implementation of newly acquired content and pedagogical strategies to fit the research 

design for measuring inquiry attitude. The individual interview questions were as 

follows: 

1. How often do you try something new in your teaching? 
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2. Which kind of professional development opportunities do you seek out on your 

own? Why? 

3. If you attend a valuable professional development, how do you prepare yourself 

to implement the new content or pedagogical strategies into your classroom? 

4. Typically, do you consider yourself to be open-minded when you are required to 

attend professional development? How do feel about professional development 

that is mandatory? 

5. Why should or shouldn’t educators be required to fulfill ongoing education 

through their career in your opinion? 

6. What is the most significant take-away from the 2017 Summer PD, which you 

have applied or implemented in your teaching this year?  (for participants from 

the targeted Professional Development). 

Data Collection Procedures 

The data retrieved was used to identify if higher scores on teacher receptivity 

characteristics indicate receptivity to professional development that results in reported 

implementation of newly acquired content knowledge and pedagogical strategies. 

The following steps were used to conduct the research: 

1. IRB consent was obtained by the researcher from the school district in which the 

study was conducted. 

2. All requirements of the Committee for the Protection of Human Subjects (CPHS) 

were fulfilled. 

3. Consent from each teacher was obtained. 

4. Participants from the STEM Academy were given a paper and pencil version of 

the modified NEO-PI-R Questionnaire, Inquiry Attitude Survey, and that 

provided 18 responses. 
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5. Electronic copy of the modified NEO-PI-R Questionnaire, Inquiry Attitude 

Survey, was administered through the school district’s Office 365 Forms 

application and did not compromise security of participants.  

6. Individual interview participants were chosen based on outliers on the Inquiry 

Attitude Survey (n=8, outliers – 4 high and 4 low). Answers were digitally 

recorded from the interviews and transcribed for analysis of data.  

7. An Implementation Survey (see Appendix E) comprised of ten questions and 

approved by an expert in the field was given to all participants who took the 

initial Inquiry Attitude Survey.  

8. All data collected was kept confidential and secured to protect the privacy of 

participants. 

The quantitative data analyzed teachers’ reported implementation of lessons that 

integrate science, technology, engineering, and mathematics (STEM) in relation with 

their inquiry attitude, the teachers’ participation in the STEM Academy, and by school 

level. The qualitative data was collected through individual interviews. After data 

collection was completed, the interview data was transcribed using Rev.com. The 

researcher reviewed the transcripts to ensure accuracy of the transcriptions. Once 

transcribed, qualitative data was coded to determine themes through constant 

comparative methodology in support of the grounded theory process (Berg, 2009; Glaser 

& Strauss, 1967). The researcher collected demographic data on all participants who 

completed the survey, including ethnicity, age, gender, and level of education. The 

researcher utilized a revised NEO Personality Inventory Questionnaire (NEO-PI-R) to 

explore the relationship between inquiry attitude (IA) and teachers’ reported 

implementation of newly acquired content knowledge and pedagogical strategies (Meijer 

et al., 2016). The researcher administered the survey through the district’s Office 365 
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Forms application to all teachers that teach science in grades kindergarten through eighth 

grade in the school district (Meijer et al., 2016). Sending the survey electronically 

through Office 365 allowed teachers to respond at a time that was convenient for them. 

On average, the survey took teachers less than three minutes to complete. Responses 

remained confidential throughout the study. 

For the qualitative data, the researcher conducted individual interviews each 

whose results on the survey presents them to be outliers (n=8, outliers - 4 high, 4 low on 

questionnaire characteristics). The individual interviews were conducted at different 

times; however, the participants were asked the same five interview questions. Individual 

interview questions support exploration of the research questions.  

Data Analysis Procedures 

Quantitative Data Analysis  

Descriptive statistics were presented for the Inquiry Attitude Survey and the 

Implementation Survey. Data obtained from the administration of the Inquiry Attitude 

Survey and the Implementation Survey were entered and cleaned using SPSS. A Pearson 

product moment correlation was conducted to examine the relationship between the 

Inquiry Attitude Survey and the post self-reported Implementation Survey (see Appendix 

E). Nine 1-way ANOVAs were conducted to determine how much teachers are reporting 

implementation, and if there were differences based on their overall inquiry attitude, 

internal inquiry attitude, and external inquiry attitude in reference to overall 

implementation, implementation of new content, and implementation of pedagogical 

strategies. Overall implementation, implementation of new content, and implementation 

of pedagogical strategies served as the dependent variables. We used t tests to determine 

if those teachers who attended the STEM Academy had significantly different overall 

inquiry attitude, internal inquiry attitude, and external inquiry attitude scores than those 
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who did not. Attendance at the STEM Academy was used as the independent variable, 

and their scores on the Inquiry Attitude Survey were used as the dependent variables. 

Additionally, t tests were used to determine if there are statistical differences between 

attendance at the STEM Academy and implementation overall, implementation of new 

content, and implementation of pedagogical strategies. Attendance at the STEM 

Academy was used as the independent variable, and their scores on the Implementation 

Survey were used as the dependent variables. Lastly, t tests were used to investigate if 

there was a difference of inquiry attitude amongst each school level (primary elementary, 

upper elementary, or junior high) resulting in various measures of overall inquiry attitude, 

internal inquiry attitude, and external inquiry attitude scores as well as their 

implementation overall, implementation of new content, and implementation of 

pedagogical strategies. For this set of t tests the school level (primary elementary, upper 

elementary, or junior high) served as the independent variables. Effect size was presented 

for each of the comparison tests. Family-wise error rate (FWER) was corrected using 

Holm’s Sequential Bonferroni (Holm, 1979).  

Qualitative Data Analysis 

To analyze qualitative data, i.e., teacher participant interviews, the researcher 

used grounded theory, through a constant comparative analysis process (Berg, 2009; 

Glaser & Strauss, 1967). Individual interview responses were recorded and transcribed. 

Once transcribed, data was coded by open and axial coding according to commonalities 

and categories of inquiry attitude for both high and low outliers’ implementation of 

newly acquired content knowledge and pedagogical strategies. Emerging major 

categories were first determined by using open coding in order to get an overall view of 

what the data is presenting. Next, axial coding was employed in order to allow common 

themes, additional categories, and patterns to materialize. To ensure validity, peer 
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debriefers and experts in the field were used to review both forms of coding to ensure 

validity. Additionally, triangulation of the data by observing the data from multiple 

viewpoints and theories reinforced the validity of the data analysis (Berg, 2009). 

Lastly, the researcher’s journal served as a narrative source for reflecting on 

influences of the training processes and her own awareness of effective strategies to be 

implemented with individual teachers which pique their inquiry dispositions or 

characteristics (Clandinin & Connelly, 2000). For the narrative analysis, the researcher 

utilized a critical friend to assist in deconstructing findings of her reflections.  

Privacy and Ethical Considerations 

Participating teachers were given consent forms and interviews were during the 

school day, which required a site letter. Data were collected using questionnaires, 

interviews, the researcher’s journal, and audio-visual equipment when necessary and 

appropriate. Data is stored on the researcher’s personal computer and storage devices. 

The researcher’s dissertation committee at the University of Houston – Clear Lake as 

well as the researcher has access to the data. After research is completed, data will be 

stored by the researcher for five years and then destroyed. 

Foreseeable risks to the participants could potentially include loss of 

confidentiality. The loss of confidentiality could result in social confrontations on 

campus, or questions regarding their job or performance on the job. All efforts were made 

to minimize this risk and to protect the participants’ confidentiality. 
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CHAPTER IV: 

RESULTS 

Introduction 

The purpose of this QUAL-quant mixed-methods study was to determine if 

participants’ inquiry attitude would impact their implementation of new content and 

pedagogical strategies obtained from a professional development. The practitioner-

researcher wanted to improve their own practice as a teacher leader to nurture teachers 

towards an attitude of inquiry. Developing an inquiry attitude amongst teachers supports 

teachers in becoming critically reflective and knowledge sourcing professionals (Meijer 

et al., 2016).   

This research was important because highly qualified teachers are one of the most 

important indicators for student success (Avalos, 2011). Inquiry attitude envelops the 

teachers’ intrinsic motivation to seek new knowledge as well as to critically reflect on 

their own practice and how it pertains to this new knowledge. The result is 

implementation of the new content and/or pedagogical strategies received during 

professional development (Avalos, 2011). If a teacher’s attitude, specifically their inquiry 

attitude, is so crucial to their ongoing growth as a professional it would serve to reason 

that teacher leaders should learn how to promote a learning environment that supports 

inquiry attitude (Meijer et al., 2016). In order to aid the practitioner-researcher to develop 

professional development to better support teachers in their life-long journey of 

professional growth, the practitioner-researcher measured the inquiry attitude of 

kindergarten through eighth grade science teachers and implementation of lessons from a 

STEM Academy, and therefore asked the following research questions:  

1. Are there differences in teachers’ reported implementation of newly acquired 

content knowledge and pedagogical strategies based on their Inquiry Attitude 



 

 

41 

Survey scores, their attendance at the STEM Academy, or which school level the 

teachers currently teach? 

a. How will the scores teachers receive on the Inquiry Attitude Survey relate 

to their reported implementation of newly acquired content and 

pedagogical strategies?  

b. Are there differences in reported implementation of newly acquired 

content and pedagogical strategies based on scores teachers receive on the 

Inquiry Attitude Survey? 

c. Are there differences in inquiry attitude between those teachers who 

attended the STEM Academy versus those who did not?   

d. Are there differences in reported implementation of newly acquired 

content and pedagogical strategies based on whether teachers attended the 

STEM Academy versus those who did not? 

e. Are there differences in inquiry attitude amongst the primary elementary, 

upper elementary, and junior high grade levels? 

f. Are there differences in reported implementation of newly acquired 

content knowledge and pedagogical strategies amongst the primary 

elementary, upper elementary, and junior high grade levels?  

2. What are teachers’ views about implementing new content and pedagogical 

strategies from professional development? 

The results and findings of this study included a correlation amongst the Inquiry 

Attitude Survey and Implementation Survey. Additionally, this study sought to determine 

if there were differences between the Implementation Survey and the Inquiry Attitude 

Survey scores, participation in the STEM Academy, and grade level taught during the 

study. Furthermore, individual teacher interviews from eight outliers (four high and four 
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low) on the Inquiry Attitude Survey provided a more in depth look at the teachers’ views 

about implementing new content and pedagogical strategies from professional 

development. The district implemented the STEM Academy in the summer of 2017 to 

support all students in grades kindergarten through eighth grade for the 2017-2018 school 

year. Both the Inquiry Attitude Survey and the Implementation Survey were sent to all 81 

kindergarten through eighth grade science teachers, of which 55 kindergarten through 

eighth grade science teachers responded to both surveys. The eight individual teacher 

interviews were conducted in April and May of 2018. 

The quantitative and qualitative data analysis of this study is presented in this 

chapter followed by the results for the research questions as well as a summary of the 

results and findings. 

Quantitative Data 

The purpose of this study was to examine the relationship between teachers’ 

reported implementation of newly acquired content and pedagogical strategies based on 

their Inquiry Attitude Survey scores, their attendance at the STEM Academy, and which 

school level the teachers were teaching in during this study. The instrument used was a 

revised NEO Personality Inventory Questionnaire (NEO-PI-R), or Inquiry Attitude 

Survey. The reported reliability was: 

 IA Internal α = 0.83 

 IA External α = 0.76 

(Meijer et al., 2016). 

In this study, the following reliabilities were found: 

 IA Internal α = 0.75 

 IA External α = 0.66 
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According to Nunnally (1978), 0.7 is a standard cut-off for alpha in social sciences 

(Farrell, 2009). The Cronbach Alpha for the Inquiry Attitude Survey indicates a weak 

internal consistency for these measures and could account for the lack of statistical 

significance amongst the groups (Farrell, 2009). The mean score (M) on the Inquiry 

Attitude Survey during this study was 5.95 and the standard deviation (SD) was 0.51. The 

overall research question answered by quantitative data analysis was whether there was a 

statistically significant relationship between teachers’ scores on the Inquiry Attitude 

Survey and self-reported implementation on the Implementation Survey. The 

practitioner-researcher’s hypothesis stated that a significant relationship exists between 

teachers’ Inquiry Attitude Survey scores and Implementation Survey scores. 

To determine how scores teachers received on the Inquiry Attitude Survey relate 

to their reported implementation of newly acquired content and pedagogical strategies, a 

Pearson product-moment correlation was used. A Pearson product-moment correlation 

was used to determine the strength and direction of the variables’ relationship. The 

Pearson product-moment correlation produces a correlation coefficient, r, and ranges 

from -1.00 to +1.00 (Green & Salkind, 2014). A stronger relationship is evident the 

closer the correlation is to either -1.00 or +1.00. Correlations between the independent 

variable of teacher scores on the Inquiry Attitude Survey, and the dependent variable of 

scores from the self-reported implementation of new content and pedagogical strategies 

on the Implementation Survey were determined using the Pearson product-moment 

correlation. A p value of less than 0.05 was required for significant correlations. The 

results of the correlational analyses shown in Table 4.1 show that 2 out of 4 correlations 

were statistically significant and were greater than or equal to 0.25.  
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Table 4.1  

 

Correlations among the Inquiry Attitude Survey and Implementation Survey 

Subscales (N = 55) 

Subscales 

Internal Inquiry 

Attitude 

External Inquiry 

Attitude 

Implementation 

of Content 

Strategies 

External Inquiry Attitude .369**   

Implementation of Content 

Strategies 
.270* .130  

Implementation of 

Pedagogical Strategies 
.313* .137 .854** 

*p < .05, ** p < .01 

Inquiry Attitude Survey 

Nine 1-way ANOVAs were conducted to determine how much teachers reported 

implementation, and if there were differences based on their overall inquiry attitude, 

internal inquiry attitude, and external inquiry attitude in reference to overall 

implementation, implementation of new content, and implementation of pedagogical 

strategies. Overall implementation, implementation of new content, and implementation 

of pedagogical strategies served as the dependent variables. Two of the comparisons were 

significant at the p < .05 level. For each of the comparisons that were statistically 

significant (see Table 4.3) Holm’s Sequential Bonferroni was used to correct for Type I 

error, this produced a p value of .02 to determine the significance of the first comparison 

with the p value increasing for following comparisons (Holm, 1979). After adjusting 

using Holm’s Sequential Bonferroni both comparisons were statistically not significant. 

The results are presented in tables 4.2, 4.3, and 4.4 below: 
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Overall Inquiry Attitude. 

 

Table 4.2  

 

One-Way Analysis of Variance of Implementation Based on Overall Inquiry Attitude 

Overall 

Implementation 
     

 

Source df SS MS F p Ƞ
2
 

Between groups 3 3.04 1.01 1.53 .22 .08 

Within groups 51 33.75 .66    

Total 54 36.79     

Content 

Implementation 
     

 

Source df SS MS F p Ƞ
2
 

Between groups 3 3.06 1.02 1.11 .35 .06 

Within groups 51 46.66 .92    

Total 54 49.72     

Pedagogical 

Implementation 
     

 

Source df SS MS F p Ƞ
2
 

Between groups 3 3.13 1.04 1.93 .14 .10 

Within groups 51 27.57 .54    

Total 54 30.69     
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Internal Inquiry Attitude. 

  

Table 4.3  

 

One-Way Analysis of Variance of Implementation Based on Internal Inquiry Attitude 

Overall 

Implementation 
     

 

Source df SS MS F p Ƞ
2
 

Between groups 2 4.47 2.24 3.60 .03 .12 

Within groups 52 32.32 .62    

Total 54 36.79     

Content 

Implementation 
     

 

Source df SS MS F p Ƞ
2
 

Between groups 2 4.93 2.46 2.86 .07 .10 

Within groups 52 44.79 .86    

Total 54 49.72     

Pedagogical 

Implementation 
     

 

Source df SS MS F p Ƞ
2
 

Between groups 2 4.04 2.02 3.94 .03 .13 

Within groups 52 26.66 .51    

Total 54 30.69     
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External Inquiry Attitude. 

 

Table 4.4 

 

One-Way Analysis of Variance of Implementation Based on External Inquiry Attitude 

Overall 

Implementation 
     

 

Source df SS MS F p Ƞ
2
 

Between groups 4 3.33 .83 1.25 .30 .09 

Within groups 50 33.46 .67    

Total 54 36.79     

Content 

Implementation 
     

 

Source df SS MS F p Ƞ
2
 

Between groups 4 3.44 .86 .93 .46 .07 

Within groups 50 46.28 .93    

Total 54 49.72     

Pedagogical 

Implementation 
     

 

Source df SS MS F p Ƞ
2
 

Between groups 4 3.44 .86 1.58 .20 .11 

Within groups 50 27.26 .55    

Total 54 30.69     
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Attendance 

We used t tests to determine if those teachers who attended the STEM Academy 

had significantly different overall inquiry attitude, internal inquiry attitude, and external 

inquiry attitude scores than those who did not. Attendance at the STEM Academy was 

used as the independent variable, and their scores on the Inquiry Attitude Survey were 

used as the dependent variables. Additionally, t tests were used to determine if there were 

statistical differences between attendance at the STEM Academy and implementation 

overall, implementation of new content, and implementation of pedagogical strategies. 

Attendance at the STEM Academy was used as the independent variable, and their scores 

on the Implementation Survey were used as the dependent variables. 

Inquiry attitude. Independent samples t tests were performed to measure the 

hypothesis that there was a significant difference in the Inquiry Attitude Survey scores 

and subscales based on those teachers who attended the STEM Academy and those who 

did not. The results were not significant, and therefore the null hypothesis cannot be 

rejected for STEM Academy participation with a dependent variable of overall inquiry 

attitude, t (53) = -.06, p = .95. Teachers who attended the STEM Academy (M = 5.94, SD 

= .48) on average had approximately the same overall inquiry attitude as teachers who 

did not attend the STEM Academy (M = 5.95, SD = .53). There was insufficient evidence 

to reject the null hypothesis for STEM Academy participation with a dependent variable 

of internal inquiry attitude, t (53) = -.44, p = .67. There was insufficient evidence to reject 

the null hypothesis for STEM Academy participation with a dependent variable of 

external inquiry attitude, t (53) = .26, p = .80. The results are shown in Table 4.5 below. 
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Table 4.5 

 

Comparing Attendance at STEM Academy to Inquiry Attitude 

Category 

Attended Did Not Attend   

M SD M SD t p d 

Overall Inquiry 5.94 .48 5.95 .53 -.06 .95 .02 

Internal Inquiry 6.17 .59 6.24 .53 -.44 .67 .12 

External Inquiry 5.72 .70 5.67 .69 .26 .80 .07 

Implementation. Independent samples t tests were performed to measure the 

hypothesis that there was a significant difference in the Implementation Survey scores 

and subscales based on who attended the STEM Academy and those who did not. There 

was insufficient evidence to reject the null hypothesis for STEM Academy participation 

with a dependent variable of overall implementation, t (53) = .80, p = .43. There was 

insufficient evidence to reject the null hypothesis for STEM Academy participation with 

a dependent variable of implementation of content strategies, t (53) = .60, p = .55. There 

was insufficient evidence to reject the null hypothesis for STEM Academy participation 

with a dependent variable of implementation of pedagogical strategies, t (53) = .98, p = 

.33. The results are shown in the following table, Table 4.6. 
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Table 4.6  

 

Comparing Attendance at STEM Academy to Implementation 

Category 

Attended Did Not Attend   

M SD M SD t p d 

Overall 

Implementation 
6.18 .82 6.00 .83 .80 .43 .22 

Implementation of 

Content Strategies 
6.05 1.00 5.89 .95 .60 .55 .16 

Implementation of 

Pedagogical 

Strategies 

6.32 .75 6.11 .76 .98 .33 .28 

School Level 

To investigate if there was a difference of inquiry attitude amongst each school 

level (primary elementary, upper elementary, or junior high) resulting in various 

measures of overall inquiry attitude, internal inquiry attitude, and external inquiry attitude 

scores as well as their implementation overall, implementation of new content, and 

implementation of pedagogical strategies t tests were used. For this set of t tests, the 

school level (primary elementary, upper elementary, or junior high) served as the 

independent variables.  

Although there was insufficient evidence to reject the null hypothesis for school 

level (lower elementary, upper elementary, and junior high) with dependent variables 

overall inquiry attitude, internal inquiry attitude, and external inquiry attitude there 

appeared to be slight differences in the mean scores of each school level. Teachers who 

taught at the lower elementary school (M = 6.01, SD = .51) on average had a higher 
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overall inquiry attitude than teachers at the upper elementary (M = 5.90, SD = .52) or 

junior high school levels (M = 5.83, SD = .52). The results are shown in Table 4.7. 
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Table 4.7  

 

Comparing School Level to Inquiry Attitude and Subscales using t tests 

Category 

(1) 

Lower 

Elementary 

(2) 

Upper 

Elementary 

(3) 

Junior 

High 

  

   

M SD M SD M SD 

t p d 

1:2 1:3 2:3 1:2 1:3 2:3 1:2 1:3 2:3 

Overall Inquiry Attitude 6.01 .51 5.90 .52 5.83 .52 .65 .90 .35 .52 .37 .73 .21 .35 .13 

Internal Inquiry Attitude 6.21 .59 6.23 .59 6.21 .40 -.09 .01 .09 .93 .99 .93 .03 .00 .04 

External Inquiry Attitude 5.81 .59 5.59 .74 5.46 .83 1.11 1.41 .41 .27 .17 .69 .33 .49 .17 
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The independent samples t tests used to investigate if there were differences in 

implementation overall, implementation of content strategies, and implementation of 

pedagogical strategies with the independent variable as school level showed significance 

between the lower elementary school level and the upper elementary school level for 

overall implementation and subscales. For the overall implementation between the lower 

elementary and upper elementary school levels the test was significant, t (44) = 2.78, p = 

.01. The results showed the lower elementary school level (M = 6.31, SD = .63) on 

average implemented the content strategies and pedagogical strategies overall more than 

the upper elementary school level (M = 5.66, SD = .95). Implementation of content 

strategies between the lower elementary and upper elementary school levels was 

significant, t (44) = 2.34, p = .02. The results showed the lower elementary school level 

(M = 6.19, SD = .78) on average implemented the content strategies more than the upper 

elementary school level (M = 5.55, SD = 1.07). Implementation of pedagogical strategies 

between the lower elementary and upper elementary school levels was significant, t (44) 

= 3.06, p = .004. The results showed the lower elementary school level (M = 6.42, SD = 

.57) on average implemented the pedagogical strategies more than the upper elementary 

school level (M = 5.76, SD = .89). There was insufficient evidence to reject the null 

hypothesis for differences in overall implementation and subscales based on t tests on the 

lower elementary school level and junior high school level or the upper elementary 

school level and the junior high school level. For each of the comparisons that were 

statistically significant (see Table 4.8) Holm’s sequential Bonferroni was used to correct 

for Type I error, this produced a p value of .017 to determine the significance of the first 

comparison with the p value increasing for following comparisons (Holm, 1979). After 

adjusting using Holm’s sequential Bonferroni all three comparisons were still statistically 

significant. The results are shown in the following table, Table 4.8.
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Table 4.8  

 

Comparing School Level to Implementation and Subscales using t tests 

Category 

(1) 

Lower 

Elementary 

(2) 

Upper 

Elementary 

(3) 

Junior 

High 

  

   

M SD M SD M SD 

t p d 

1:2 1:3 2:3 1:2 1:3 2:3 1:2 1:3 2:3 

Overall Implementation 6.31 .63 5.66 .95 6.03 .91 2.78 1.02 -.97 .01 .31 .34 .81 .36 .40 

Content Implementation 6.19 .78 5.55 1.07 5.89 1.12 2.34 .92 -.75 .02 .36 .46 .68 .31 .31 

Pedagogy Implementation 6.42 .57 5.76 .89 6.18 .74 3.06 1.04 -1.19 .01 .31 .25 .88 .36 .51 
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Qualitative Data 

Research question 2, What are teachers’ views about implementing new content 

and pedagogical strategies from professional development?, was coded by open and axial 

coding according to commonalities and categories of inquiry attitude for both high and 

low outliers’ implementation of newly acquired content knowledge and pedagogical 

strategies. Individual teacher interview data were collected from eight outliers (four high 

and four low) on the Inquiry Attitude Survey prior to implementation of the STEM 

Academy Lessons. Once transcribed, qualitative data was coded to determine themes 

through constant comparative methodology in support of the grounded theory process 

(Berg, 2009; Glaser & Strauss, 1967). Major themes and subthemes emerged through the 

qualitative data analysis process. The themes found through Constant Comparative 

Analysis are: Reflective Practice, Knowledge Sourcing, Implementation of New Learning, 

and Life-Long Learning in Teaching. The major themes and subthemes overlapped in 

various areas. The practitioner-researcher relied on the teachers’ perceptions of 

professional development and ongoing learning to shape the themes. Teacher views and 

comments are presented from the eight teachers that were interviewed for each theme and 

subtheme, as well as volunteered teacher feedback following the implementation of the 

lessons. 

The qualitative data discussion begins with a brief introduction of each 

interviewed teacher including a small description of their immediate campus 

environment. Interviewed teachers were assigned pseudonyms throughout the qualitative 

data discussion to protect their identity. Next, the practitioner-researcher gives an 

overview of each of the major themes which again are: Reflective Practice, Knowledge 

Sourcing, Implementation of New Learning, and Life-Long Learning in Teaching. Lastly, 
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the practitioner-researcher provides a comprehensive discussion of the interview data 

analysis through the major themes and interconnectedness of those themes. 

Individual Teacher Interviews 

Interviews were conducted in the teachers’ classrooms during the school day in 

April and May of 2018. The teachers interviewed were selected as outliers on the Inquiry 

Attitude Survey. The four highest and the four lowest scores from the Inquiry Attitude 

Survey were the targeted individual teacher interviews. The teachers interviewed were all 

science teachers in grades kindergarten through eighth grade in the same school district 

as the practitioner-researcher. In an effort to remove possible bias from the teacher 

responses as well as to provide consistency throughout the interviews, an experienced 

interviewer, was selected to conduct all of the interviews. Teachers responded to the 

same five questions, unless the teacher was a STEM Academy Participant, from the 

Individual Teacher Interview Protocol (Appendix F), which are listed below: 

 How often do you try something new in your teaching? 

 Which kind of professional development opportunities do you seek out on your 

own? Why? 

 If you attend a valuable professional development, how do you prepare yourself 

to implement the new content or pedagogical strategies into your classroom? 

 Typically, do you consider yourself to be open-minded when you are required to 

attend professional development?  

 How do feel about professional development that is mandatory? 

 Why should or shouldn’t educators be required to fulfill ongoing education 

through their career in your opinion? 
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 What is the most significant take-away from the 2017 Summer PD, which you 

have applied or implemented in your teaching this year?  (for participants from 

the targeted Professional Development). 

Pseudonyms were created by the practitioner-researcher to protect the identity of 

the interviewed teachers. The following teachers were scored on the high end of the 

Inquiry Attitude Survey: Ms. Red, Ms. Orange, Ms. Yellow, and Ms. Green. The 

following teachers were representative of the scores on the low end of the Inquiry 

Attitude Survey: Ms. Blue, Ms. Indigo, Ms. Gray, and Ms. White. Teachers are presented 

in the order of their scores from high to low on the Inquiry Attitude Survey. 

Ms. Red, a STEM Academy Participant, worked in the district at the third grade 

level for thirty to thirty-nine years. Ms. Red served as the team lead previously for over a 

decade, but decided to allow others the opportunity to take the lead for the past five years. 

Although Ms. Red has voluntarily moved herself away from the team lead role, she is 

often asked to step in and assist the new teachers as well as new team leads by her 

campus administration. Ms. Red is usually one of the first teachers to sign up for any kind 

of professional development involving science, mathematics, or STEM. Although she is a 

veteran teacher and close to retirement, Ms. Red is often pushing the newer teachers to try 

new things in the classroom.  

Ms. Orange, is a new teacher of less than five years. As a new self-contained 

teacher, Ms. Orange’s primary focus is building a strong background in literacy, 

including developing a better understanding of the current literacy block initiatives on her 

campus. Ms. Orange is typically quiet during team meetings, and she is on a 2
nd

 grade 

team of seventeen teachers total. When asked to do something by her peers or 

supervisors, Ms. Orange always has a positive attitude and is willing to participate. 
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Ms. Yellow, has been a teacher for twenty to twenty-nine years and has a 

background working as a gifted and talented instructional coach. Ms. Yellow, has taught 

at the elementary level in both math and science, specifically fifth grade. Ms. Yellow now 

teaches sixth grade science. Ms. Yellow’s entire team of three teachers attended the 

STEM Academy. Ms. Yellow is willing to try new things for students, but likes to develop 

a plan and lay out the plan on a calendar in collaboration with her team teachers.  

Ms. Green, has taught various elementary grade-levels and contents over the 

course of her twenty to twenty-nine years of teaching, and now teaches in a self-

contained class at the second grade level. Ms. Green has mentored many teachers in the 

district over the course of her time as a teacher there. Ms. Green is an outspoken advocate 

of the students and the teachers in the district. Ms. Green’s can often be found working 

late into the evening at the school even on Fridays. Ms. Green classes often contain 

students with a broad range of cognitive abilities. Ms. Green is always willing to try 

something new in her classroom, especially if she knows her students will enjoy the 

activity or lesson.  

Ms. Blue has worked in the district for thirteen years at the primary elementary 

level. During the study, Ms. Blue worked at the first grade-level on a team of sixteen 

teachers. Ms. Blue attended the STEM Academy along with three of her peers. Prior to 

this professional development, Ms. Blue did not attend science specific professional 

development unless it was mandated by the district for curriculum. Although Ms. Blue is 

not the team lead, she is seen as a leader amongst her peers by both her peers and 

administration. 

Ms. Indigo was a STEM Academy participant along with her entire team of sixth 

grade teachers. Ms. Indigo taught at the fourth grade-level previously and was self-

contained. Following the summer STEM Academy was Ms. Indigo’s first year as a junior 
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high science teacher, the previous year she taught sixth grade mathematics. Ms. Indigo 

follows the lead of her team in regards to trying new things, and determining what is 

aligned to the state standards and what is not. Ms. Indigo admittedly is less confident in 

her content knowledge of junior high science. Although Ms. Indigo did not have the 

content knowledge, her background as an elementary teacher aided her in developing 

lessons as an equal partner amongst her team throughout the school year.  

Ms. Gray has taught as an elementary teacher in the current district of study as 

well as neighboring districts for twenty to twenty- nine years. Ms. Gray taught on a team 

of five fifth grade science teachers during the course of this study. Other teachers on Ms. 

Gray’s team have taught fifth grade science for five years or less. Ms. Gray supports her 

team members by modeling how to do certain investigations during team meetings, and 

shows her team what has been used in past years. Ms. Gray’s team in turn support her 

with the new technology the district has implemented. Ms. Gray’s team was told just 

prior to the interviews that each teacher on the team will have to also teach another 

content in addition to science due to the construction of a new elementary campus.  

Ms. White served as a long-term substitute in the district for several years before 

being hired as a fifth grade science teacher. Ms. White is always willing to try new ideas 

set forth by her peers, administration, or even students. According to her team, Ms. White 

finds cool activities, or activities that students enjoy. Every year Ms. White is one of the 

few that creates a huge decoration outside her classroom doorway that students walk 

through. Typically, Ms. White will build a giant robot that students walk through, but her 

robot is always improved upon from year to year for the past three years, so her robot 

hasn’t been the same yet. Ms. White is very protective of her family time, and this is the 

reason she remained a long-term substitute for so long. Ms. White does not go to summer 
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professional development unless her entire team sees a professional development as a 

value and are planning to attend as well.  

Analysis of Individual Teacher Interviews 

Teacher interview responses were analyzed according to the themes and were 

guided by the questions presented to participants. The first question asked was, “How 

often do you try something new in your teaching? and was directed at the critical 

reflection that is required of teachers to either improve or adjust their current teaching 

(Costa et al., 2013; Mezirow, 2003). The second question asked was, “Which kind of 

professional development opportunities do you seek out on your own? Why?” and was 

geared at determining the underlying reasons teachers seek out resources such as 

professional development (Meijer et al., 2016). The third question, “If you attend a 

valuable professional development, how do you prepare yourself to implement the new 

content or pedagogical strategies into your classroom?” was intended to unveil which 

professional development opportunities teachers deem valuable, and which elements of 

their preparation actually helps the teachers to then implement their learning (Avalos, 

2011; Mezirow, 2003). Next, teachers were asked, “Typically, do you consider yourself 

to be open-minded when you are required to attend professional development?” to get a 

measure of the teachers’ openness which is a characteristic of knowledge sourcing, the 

primary factor of external inquiry attitude (Meijer et al., 2016). Following the previous 

question, interview participants were more directly asked, “How do you feel about 

professional development that is mandatory?”, the practitioner-researcher wanted to get a 

feel for how teachers of various backgrounds perceived professional development that the 

teachers did not have to seek or knowledge source on their own, in other words what was 

their buy-in (Avalos, 2011; Costa et al., 2013; Mezirow, 2003). For those teachers that 

did not attend the summer STEM Academy, the last question asked was, “Why should or 
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shouldn’t educators be required to fulfill ongoing education through their career in your 

opinion?” and was posed to get a different view of teacher expectations for ongoing 

learning whether it was sought out on their own or mandatory professional development 

provided on the job (Avalos, 2011; Costa et al., 2013; Mezirow, 2003). STEM Academy 

participants were asked one final question, “What is the most significant take-away from 

the 2017 Summer PD, which you have applied or implemented in your teaching this 

year?” to determine the specific elements of the summer professional development 

teachers implemented (Avalos, 2011; Costa et al., 2013; Lange & Meaney, 2013; 

Mezirow, 2003). 

When the practitioner-researcher collected data from the interview audio files and 

reviewed the transcripts certain themes began to emerge. Broad themes were determined 

based on the practitioner-researcher’s notes through the open coding inductive process. 

Axial coding was then used to refine and specifically define the emerging themes, 

categories, and patterns until data saturation was accomplished. To ensure validity, peer 

debriefers and experts in the field were used to review both forms of coding to ensure 

validity. The practitioner-researcher noted themes that presented themselves greater than 

three times in the interview data. Interview participants were given chances to clarify any 

comments, and triangulation of the data by observing the data from multiple viewpoints 

and theories reinforced the validity of the data analysis (Berg, 2009). Finally, through this 

process saturated themes were derived for the following data analysis and discussion. 

Emergent Themes 

Reflective Practice. A common theme that emerged multiple times was 

Reflective Practice, or a professional behavior of teachers that is responsive to continual 

change required of them (Zeichner & Liston, 2013). Self-reflection is required in order to 

have a reflective practice. Self-reflection is consistent with having an internal inquiry 
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attitude (Meier et al., 2016; Zeichner & Liston, 2013). Reflection is a critical need of 

teachers for their own growth, their students’ growth, and the overall ability of their 

classroom to function efficiently (Avalos, 2011; Costa et al., 2013; Mezirow, 2003; 

Zeichner & Liston, 2013). When asked how often she tries something new in her 

classroom, Ms. Red responded:  

sometimes many times a day, especially if I walk past a classroom and I see 

somebody's doing something that I haven't done and it looks like their kids are 

really engaged.  

Ms. Red has obvious confidence in her current teaching position and has the background 

knowledge of her state standards as well as what will work and not work in her 

classroom. This experience as a veteran teacher allows Ms. Red to be more comfortable 

in her abilities as a teacher to observe something, reflect on her own circumstances and 

abilities, and to implement that new learning all within a single school day (Avalos, 2011; 

Mezirow, 2003; Zeichner & Liston, 2013).  

Ms. Orange is a new teacher and uses an inquiry approach to her teaching 

practice. Ms. Orange responded to the question “How often do you try something new in 

your classroom”, in pure science teacher form with  

“I love experimenting in my teaching, [I] incorporate different ways that the 

student can grasp whatever subject that I am teaching, so pretty often.”  

In order to teach in this style, Ms. Orange naturally has to present information, 

reflect on her presentation of the material, observe students’ reactions, observe students’ 

ability to understand the presented material, and assess whether she can improve on her 

own presentation of the material (Mezirow, 2003; Zeichner & Liston, 2013). If there is 

room for improvement of Ms. Orange’s teaching for that particular lesson or activity, 

what is it and is the improvement something she has the ability to alter for her classroom. 
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Although Ms. Orange is a newer teacher and she is the only non-veteran teacher that 

scored in the top four on the Inquiry Attitude Survey (Meier et al., 2016). Ms. Orange 

clearly has an understanding of critical reflection and flexibility required of highly 

qualified teachers (Avalos, 2011; Zeichner & Liston, 2013).  

The inherent need to have a reflective practice as a professional behavior was an 

underlying understanding throughout all the teachers’ interviews. The motivation as to 

why the teachers are reflective in their practices is expressed differently from each 

teacher. All the teachers know that change is inevitable in education and critical self-

reflection is necessary to adapt to the continual change (Avalos, 2011; Costa et al., 2013; 

Mezirow, 2003; Zeichner & Liston, 2013). Ms. White uses student engagement as a 

motivator to try new things in the classroom, and states: 

[I try something new] …as much as I can because I feel like if I get bored 

teaching it, they get bored learning it, so I'm constantly trying to do something 

new. 

The other teachers acknowledge that they try new things in the classroom at various 

frequencies and for different reasons. The main measure for knowledge sourcing is most 

likely a teacher’s need to change because of something they have identified in their 

practice through self-reflection (Meijer et al., 2016; Zeichner & Liston, 2013). The self-

reflective characteristics these teachers show prove that they have a need to seek out 

other ways to teach their content and are aware that they must seek new knowledge from 

their own reflections as well as other sources (Meijer et al., 2016; Mezirow, 2003; 

Zeichner & Liston, 2013).  

Knowledge sourcing. Knowledge sourcing is the primary element behind what it 

means to have an external inquiry attitude. Knowledge sourcing happens between the 

learner and their environment and includes where the teacher looks to seek new 
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knowledge, which materials the teacher will use, and what is the best way to present the 

material (Meijer et al., 2016; Mezirow, 2003). Knowledge sourcing is important to 

teachers and is a requirement engrained into the effectiveness of their careers as a 

teacher. Knowledge sourcing was validated through the teacher interview findings, and 

are presented in the following responses to the interviewer’s question during their 

individual interviews, “Which kind of professional development opportunities do you 

seek out on your own and why?”: 

 Ms. Gray: science workshops in the summer because that’s what I teach.  

Ms. White: I teach science, so something that’s hands-on that I can incorporate 

into my teaching. 

Ms. Orange: I am trying to seek out guided reading professional development, 

because as a new teacher, that’s something, that’s one of my goals that I really 

want to get better at. I seek out professional development in the areas I feel like I 

could improve the most and learn the most from, so that I can implement that into 

my classroom to become a better teacher.  

Ms. Indigo: …anything all over the TEKS (state standards), and how to teach 

them in new ways, to teach the TEKS. 

Although each teacher was asked individually, all these teachers responded in reference 

to the content they teach for reasons as to why they search for specific professional 

development opportunities. Ms. Orange, who teaches in a self-contained classroom, 

teaches all core contents (reading, writing, social studies, science, and mathematics) and 

chose the one she feels could be the most gain to her as a new teacher to better support 

her students. This connection strongly supports the idea that what the teachers seek for 

professional growth should directly impact their implementation of that material in the 

classroom (Lange & Meaney, 2013). Knowledge sourcing is intertwined with 
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implementation, driven by the various reasons the teacher was knowledge sourcing for 

the professional development in the first place (Meijer et al., 2016). Some of the other 

teachers who were interviewed listed other reasons for seeking out professional 

development presented in their responses below: 

Ms. Red: I'm constantly searching for new ideas and things to use in the 

classroom. I tend to lean more towards the activities that are going to be hands-on 

and engaging so that, if I have to pull a group aside, I know that those kids are 

going to stay engaged in that lesson. A lot of things that I find [online] I'll tweak 

depending on what TEK I need taught at that time, modify, whatever I have to do, 

but I'm constantly searching for new stuff. 

Ms. Yellow: Well, once a nine weeks, we had to do a STEM project and the kids 

absolutely love them. So I really want to do more of that in the following years.  

Ms. Blue: I’ll go look in research and see what I can find online that has worked 

for other people that have actually done it for longer.  

Again, the teachers responded with reasons that underly why they have sought out 

professional development opportunities or knowledge from various sources in addition to 

how they are going to implement new learning in the classroom (Avalos, 2011). Whether 

the motivation to seek out new knowledge is driven by finding new content strategies, 

finding new pedagogical strategies, meeting the state standards, increasing student 

engagement, or investigating what has worked for others before the primary reason for 

searching is ultimately so teachers can implement this knowledge for their students 

(Lange & Meaney, 2013; Meijer et al., 2016). Understanding this concept is crucial for 

teacher leaders to provide professional development that specifically targets certain 

audiences, eliminates barriers to implementation as much as possible, and demonstrates 

how implementation can look in the variety of teachers’ classrooms that attend the 
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professional developments offered (Costa et al., 2013; Lange & Meaney, 2013; Mezirow, 

2003).  

Implementation of Learning. The goal of teacher professional development is to 

get the material into the classroom resulting in improved student success, furthermore in 

a way that is engaging to students (Costa et al., 2013). There are many reasons teachers 

do not implement new learning into the classroom one of the most often expressed 

reasons is time in all of its various aspects such as time to plan, to obtain materials, to 

schedule on the calendar, and to allow a deeper understanding of the content. Other 

reasons include lack of funding to buy materials, materials management, for science 

experiential knowledge to perform the investigation, experiment, or build the design, 

collaboration amongst team members, and sometimes administrative support to try 

something new (Costa et al., 2013; Lange & Meaney, 2013). The STEM Academy was 

created from teachers’ input and with an understanding of the barriers teachers were 

faced with daily. The STEM Academy was designed so that any barriers that could be 

removed were eliminated to the best of the practitioner-researcher’s ability (Costa et al., 

2013; Mezirow, 2003). Ms. Blue describes her most significant take away that she applied 

or implemented in the following statement: 

getting the opportunity to plan something in advance. It was good, because you 

could look at it ahead of time and then you were able to plan it in advance and 

have the materials ready for you to implement it, whereas when you do it in the 

middle of the year, you're already so rushed, your brain is already fogged from 

everything that you've got, so it's a little bit harder to implement… …doing it in 

the summer going into the year, we already knew what to expect so it was a lot 

easier and it was already planned, so when you looked back at it, you were like, 

"Oh, I remember doing this," and it was easier to implement. 
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Ms. Blue identifies possible barriers that prevented her from implementing past 

professional development or learning such as experiential knowledge in planning and 

conducting the lesson during the summer (Costa et al., 2013). When Ms. Blue conducted 

the lessons in the summer, she was also able to troubleshoot the materials in collaboration 

with some of her grade-level team members (Avalos, 2011). Ms. Blue discussed during 

the STEM Academy how integrating all of the content required during that week for the 

lessons was helpful in her overall planning and how she as a teacher was making 

connections across the contents. Ms. Blue said “I can see how I can do this all of the time 

now. Easily!” regarding the ability to integrate and plan all of her content areas at once 

(Mezirow, 2003). 

Ms. Red discussed the ways she prepares to implement a professional 

development she thinks is valuable as getting the materials prepared first and then getting 

the lesson “organized in my head.” Ms. Red also mentioned that she has to ensure that the 

new material aligns to the TEK (Texas Essential Knowledge), or state standard, she is on 

at the moment (Costa et al., 2013; Mezirow, 2003). She responds to how having these 

elements already planned for in the STEM Academy were beneficial in the following 

way: 

I'm so thankful that we had that time, that opportunity to develop those lessons, 

because we made sure that we had mathematics involved in them when we wrote 

them. I'm so thankful that we had Darbi there to guide us with that and Michelle 

there to guide us with that because they made sure that we purchased the materials 

that we needed to be successful with those activities. … and it's just wonderful 

that we have this baseline already set up that we can build on. So I thought it was 

wonderful. 
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Ms. White did not attend the STEM Academy but did implement the lessons. In her 

statement she validates another reason why teams of teachers were asked to attend the 

STEM Academy, and the importance of having team members for the metacognitive 

processes that take place when team members are able to attend rather than when a 

teacher is attending in isolation (Avalos, 2011; Gerlach, 1994). Ms. White’s statement is 

as follows: 

Well, usually I'm with someone that I teach with, and in the middle of it, when 

they give us breaks, we're already excited about that, whatever we've learned, and 

we're already thinking, how can I implement this in with what we're already 

teaching? 

Life-Long Learning in Teaching. Teachers strive to stay relevant in their 

teaching in an ever-changing world, with an ever-changing audience of students, and 

ever-changing technological advances (Mezirow, 2003; Vasquez et al., 2013). The 

teachers were asked in their interviews what their views were on mandatory professional 

development, and what their views were on being required to fulfill ongoing education in 

their career. While the teachers’ responses were varied in response to mandatory 

professional development based on their experiences over their career as a teacher so far, 

the teachers agreed in totality that teachers should 100% be required to fulfill ongoing 

learning (Avalos, 2011). This led the practitioner-researcher to realize the value of 

teacher choice in all professional development whether it is teacher selected or seemingly 

mandatory (Costa et al., 2013). Ms. White shares her views when asked about required 

ongoing learning for teachers: 

“Otherwise, our teaching is going to get stale, and kids are constantly changing, 

and it needs to evolve with them.” 
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Ms. White has repeatedly mentioned keeping the classroom interesting for the students 

throughout her interview, and as a result is reflective of student engagement in her 

teaching and pursuing knowledge to add to her teaching toolbox (Meijer et al., 2016; 

Pajares, 1996).  

Ms. Indigo and Ms. Gray had similar responses regarding their skills in the 

classroom, and although they both were hesitant when asked about mandatory 

professional development they were very sure regarding the need for ongoing learning 

(Meijer et al., 2016; Mezirow, 2003). Ms. Indigo’s and Ms. Gray’s responses to required 

continued learning are below: 

Ms. Gray: In my opinion they [teachers] should. Every professional should have 

ongoing professional development to improve on their skills. 

Ms. Indigo: Oh they [teachers] definitely should be required to. I think things are 

changing every year, and we can always learn. We can always get better at 

teaching. 

Ms. Red not only believes teachers should be required to fulfill ongoing learning 

but she comes across as an advocate of pushing herself and others to seek ongoing 

learning (Donohoo, 2013; DuFour et al., 2010). Ms. Red stated: 

Everything's constantly changing and if you don't keep up your kids are going to 

be behind before they ... yeah, there's just no way you can ... you just can't stay 

the same. It cannot happen. 

The art of teaching is complex and multilayered, and based on the data received 

from the interviews it would appear that learning is as well (Beavers, 2009; Donahoo, 

2013; Lange & Meaney, 2013). The development of a teacher’s inquiry attitude is 

beneficial and currently not a requirement for professionals as they continue to learn and 
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change throughout their career (Beavers, 2009; Dibiase & McDonald, 2015; Meijer et al., 

2016).  

Summary of Results and Findings 

The Constant Comparative Analysis from the individual teacher interviews 

provided rich themes (Berg, 2009; Clandinin & Connelly, 2000). The themes of 

Reflective Practice, Knowledge Sourcing, Implementation of Learning, and Life-Long 

Learning in Teaching proved to have saturation, after several references to the themes 

were repeated across the teachers’ interview data. The quantitative data analysis showed 

significant correlations between internal inquiry attitude subscale and both subscales of 

the Implementation Survey (Creswell, 2014). The nine 1-way ANOVAs all showed a 

moderate to large effect size, which ensures that implementation and subscales is based 

on inquiry attitude and subscales at a moderate to large degree. The lack of statistical 

significance of these comparisons must be largely impacted by the small sample size in 

this study. The comparisons between attendance at the STEM Academy and inquiry 

attitude and subscales did not show a statistical significance or any kind of effect size. 

However, comparing STEM Academy attendance to implementation and subscales 

showed a small effect size for all three comparisons even though statistical significance 

was not proven. The lack of statistical significance is again most likely impacted by the 

small sample sizes. Lastly, the school level the teachers taught at showed small to no 

effect sizes for inquiry attitude and subscales based on school level and moderate to large 

effect sizes for implementation and subscales based on school level.  

Data from the individual teacher interviews presented multiple opportunities for 

connections amongst the identified themes (Reflective Practice, Knowledge Sourcing, 

Implementation of Learning, and Life-Long Learning in Teaching) and the importance of 

developing an inquiry attitude for teachers (Meijer et al., 2016). Teachers were reflective 
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in-regards-to their experiences from professional development opportunities as well as 

their willingness and frequency to try something new in their classrooms (Donahoo, 

2013; Mezirow, 2003). All the teachers reported knowledge sourcing or searching for 

new materials and trainings based on different needs whether they wanted to build 

engagement into their lessons, needed to align to the state standards, were wanting to try 

new pedagogical strategies, amongst other reasons (Meijer et al., 2016; Shulman, 1986). 

While the teachers responded differently to mandatory professional development due to 

past experiences, or lack thereof, all of the teachers responded with enthusiasm regarding 

the requirement of ongoing learning in the field of education. The teachers unanimously 

agreed that teachers should be required to fulfill ongoing learning throughout their 

careers due to educating a changing audience of students for a constantly evolving world 

(Avalos, 2011; Beavers, 2009; Donahoo, 2013). Overall, the practitioner-researcher 

developed a deeper understanding of what promotes or hinders the implementation of 

professional development for teachers on an individual level as well as in general as a 

group (Beavers, 2009; Lange & Meaney, 2013). Additionally, the practitioner-researcher 

understood the need for developing an inquiry attitude amongst teachers and ways to 

improve the district’s practices for science teacher training in order to do so (DiBiase & 

McDonald, 2015; Meijer et al., 2016).  
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CHAPTER V: 

SUMMARY, IMPLICATIONS, AND RECOMMENDATIONS 

This chapter aims to provide a summary of the relationship between scores on the 

Inquiry Attitude Survey and Implementation Survey scores. Recommendations are 

presented in this chapter for educators, teacher leaders, and higher institutions. In 

conclusion, recommendations are suggested for future research concerning the 

development of inquiry attitude amongst teachers throughout their careers (Meijer et al., 

2016). 

Statement of the Problem 

High quality teachers have been identified as key for students’ academic success 

(Costa et al., 2013). Teachers that are highly qualified seek out new knowledge through 

multiple sources and continually reflect at a deeper level to continually adapt to keep up 

with the demands of their student audience (Avalos, 2011; Mezirow, 2003). These 

qualities are the underlying characteristics of inquiry attitude (Meijer et al., 2016). In a 

review of the relevant literature the practitioner-researcher identifies why building an 

inquiry attitude in teachers should be a goal of teacher leaders and institutions of higher 

learning. Finally, the practitioner-researcher makes connections in the data between 

inquiry attitude and implementation of new content and pedagogical strategies based on 

receptivity characteristics that will be of benefit to her as a teacher leader of professional 

development in the district (Meijer et al., 2016; Mezirow, 2003). Understanding the 

barriers preventing the growth of an inquiry attitude supports the practitioner-researcher 

to build trainings that eliminate these barriers when possible and to provide opportunities 

for the teachers to learn through inquiry methods (DuFour et al., 2010; Mezirow, 2003; 

Talley, 2016). Ultimately the practitioner-researcher hopes to have this style of inquiry 

learning translate to students in the classroom (Avalos, 2011).  
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Summary of Results and Findings 

This study examined the relationship between Inquiry Attitude Survey Scores and 

Implementation Survey scores following a professional development training called the 

STEM Academy. The study further examined teacher perceptions of professional 

development and investigated how the teachers implement new learning into their 

classroom. 

The overarching quantitative research question was: 

 Are there differences in teachers’ reported implementation of newly acquired 

content knowledge and pedagogical strategies based on their Inquiry Attitude Survey 

scores, their attendance at the STEM Academy, or which school level the teachers 

currently teach? Noteworthy results were significant relationships between the internal 

inquiry attitude (I-IA), a subset of overall inquiry attitude, and both subsets of the 

Implementation Survey of implementation of content and implementation of pedagogical 

strategies. Additionally, there were significant correlations among some of the individual 

subscales including between item number one on the Inquiry Attitude Survey (I adjust 

my own actions based on new knowledge) and each of items four (After implementing 

the lessons from the STEM Academy my content knowledge in the area of engineering 

has increased), six (After implementing the lessons from the STEM Academy I have 

improved my teaching practice in the area of scientific inquiry), and nine (After 

implementing the lessons from the STEM Academy I have improved my teaching 

practice in the area of cooperative learning) on the Implementation Survey. There were 

also significant correlations between item number two on the Inquiry Attitude Survey (I 

reflect on my actions to check whether I could have done things better) and each of items 

four (After implementing the lessons from the STEM Academy my content knowledge in 

the area of engineering has increased) and six (After implementing the lessons from the 
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STEM Academy I have improved my teaching practice in the area of scientific inquiry) 

on the Implementation Survey. Lastly, there was a significant correlation between item 

number three on the Inquiry Attitude Survey (By thinking about my actions I change my 

usual approach in a number of ways) and item number four (After implementing the 

lessons from the STEM Academy my content knowledge in the area of engineering has 

increased) on the Implementation Survey. Overall the correlation results suggest that 

having a high score for internal inquiry attitude means teachers are more likely to report 

implementing both new content and pedagogical strategies from a professional 

development. 

Inquiry Attitude Survey 

There doesn’t appear to be statistical significance of internal inquiry attitude on 

overall implementation and implementation of pedagogical strategies based on the nine 

1-way ANOVAs conducted using SPSS. The lack of statistical significance could be due 

to having such small sample sizes. Eta squared was calculated to determine if there was 

an effect size for each comparison. A summary of the magnitude of the effect sizes for 

eta squared are as follows 0.01 is small, 0.06 is moderate, and 0.14 is a large effect size 

(Richardson, 2011). Calculating effect size is important because effect size is 

independent of sample size, unlike the probability of finding statistical significance 

(Sullivan & Feinn, 2012). This is especially important for this study because of the small 

size of our sample (Sullivan & Feinn, 2012). All three comparisons between overall 

inquiry attitude and implementation and implementation subscales had moderate effect 

sizes. Additionally, the comparisons between internal inquiry attitude and 

implementation and implementation subscales had moderate to large effect sizes. Lastly, 

the comparisons between external inquiry attitude and implementation and 

implementation subscales had moderate effect sizes. Although the comparisons did not 
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show significance there does appear to be moderate to large effect size, this shows that 

implementation and subscales was based on inquiry attitude and the lack of significance 

was primarily due to having a low sample (Sullivan & Feinn, 2012). Teachers with higher 

inquiry attitudes were more likely to implement new content and pedagogical strategies 

based on receptivity characteristics (Meijer et al., 2016)  

Attendance 

There appears to be no effect of STEM Academy participation on inquiry attitude 

and subscales or overall implementation and subscales based on the t tests conducted 

using SPSS. Cohen’s d was also calculated to determine if there was an effect size for 

each comparison. In general, ≤ 0.20 is a small effect size, 0.50 is a moderate effect size, 

and ≥ 0.80 is a large effect size (Sullivan & Feinn, 2012). All three comparisons for 

STEM Academy attendance to inquiry attitude and subscales did not have meaningful 

effect sizes. Attendance at the STEM Academy when compared to implementation and 

subscales showed a small effect size for overall implementation and the subscale 

implementation of pedagogical strategies. Implementation of content strategies did not 

have an effect size based on STEM Academy attendance. Those teachers who attended 

the STEM Academy showed a difference in implementation of pedagogical strategies 

including scientific inquiry, divergent thinking, problem solving, cooperative learning, 

and reciprocal teaching than those teachers who did not attend. Teachers who are able to 

participate in a collaborative atmosphere that allows them to guide their own learning 

during professional development have increased buy-in (DuFour et al., 2010; Mezirow, 

2003). 

School Level 

Although teachers did not show a statistically significant difference in inquiry 

attitude or subscales based on school level there did seem to be slight nonsignificant 
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differences in their averages. Teachers who taught at the lower elementary school (M = 

6.01, SD = .51) on average had a higher overall inquiry attitude than teachers at the upper 

elementary (M = 5.90, SD = .52) or junior high school levels (M = 5.83, SD = .52). 

Cohen’s d was also calculated to determine if there was an effect size for each 

comparison. Calculating the effect size is important because having an effect size could 

show the importance in the difference amongst the groups even if there was not a 

statistical difference. A large effect size without a significant difference shows that the 

lack of significance is most likely due to a small sample size (Sullivan & Feinn, 2012). 

The comparison between lower elementary and upper elementary as well as lower 

elementary and junior high showed a small effect size for overall inquiry attitude based 

on school level. The comparison between lower elementary and upper elementary also 

proved to have a small effect size for external inquiry attitude based on school level while 

the comparison between lower elementary and junior high showed a moderate effect size 

for external inquiry attitude based on school level. A notable finding in overall 

implementation and subscales was a statistically significant difference in implementation 

between the lower elementary and upper elementary school levels. The lower elementary 

school level (M = 6.31, SD = .63) on average implemented the content strategies and 

pedagogical strategies overall more than the upper elementary school level (M = 5.66, SD 

= .95). All of the comparisons for implementation and subscales based on school level 

showed some kind of effect size, for overall implementation this effect size was moderate 

to large for all school level comparisons. Implementation of content based on school level 

showed a moderately large effect size for the lower elementary and upper elementary 

school levels. The other two school level comparisons for implementation of content 

showed small effects sizes. Implementation of pedagogical strategies between the lower 

elementary and upper elementary had a large effect size. Implementation of pedagogical 
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strategies between the lower elementary and junior high as well as the upper elementary 

and junior high school levels showed moderate effect sizes. Overall, calculating Cohen’s 

d showed important differences between the school level teachers taught and whether or 

not the school level impacted implementation. For this study, the school level taught does 

show a difference in implementation.  

The overarching qualitative research question was: 

What are teachers’ views about implementing new content and pedagogical 

strategies from professional development? 

Data from the individual teacher interviews presented multiple opportunities for 

connections amongst the identified themes (Reflective Practice, Knowledge Sourcing, 

Implementation of Learning, and Life-Long Learning in Teaching) and the importance of 

developing an inquiry attitude for teachers (DiBiase & McDonald, 2015; Meijer et al., 

2016). Teachers were reflective in-regards-to their experiences to professional 

development opportunities as well as their willingness and frequency to try something 

new in their classrooms. The teachers unanimously reported knowledge sourcing or 

searching for new materials and trainings based on different needs whether they wanted 

to build engagement into their lessons, needed to align to the state standards, or were 

wanting to try new pedagogical strategies amongst other reasons. While the teachers 

responded differently to mandatory professional development due to past experiences, or 

lack thereof, all teachers responded with enthusiasm regarding the requirement of 

ongoing learning in the field of education (Beavers, 2009). The teachers collectively 

agreed that all educators should be required to fulfill ongoing learning throughout their 

careers due to a changing audience of students in a constantly evolving world (Avalos, 

2011; Vasquez et al., 2013). Overall, the practitioner-researcher developed a deeper 

understanding of what promotes or hinders the implementation of professional 
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development for teachers on an individual level as well as in general as a group (Costa et 

al., 2013; Donahoo, 2013; DuFour et al., 2010; Mezirow, 2003). Additionally, the 

practitioner-researcher understood the need for developing an inquiry attitude amongst 

teachers and ways to improve the district’s practices for science teacher training as a 

result (Avalos, 2011; Meijer et al., 2016). 

Limitations of the Study 

Limitations of the research design include issues with external validity including 

generalizability. The results may not be generalizable because of the demographics of the 

district. Specifically, the ethnicity of the students in the district are unique to this school 

district. The small sample size for the quantitative data of this study is also an issue with 

external validity in the research design of this study.  

The internal validity of this study is impacted by time constraints of the researcher 

to complete the data by a certain time to meet the deadline of a degree program. The 

practitioner-researcher was working in the district where this study took place and 

honesty of participants’ responses due to personal or work relationships may have been 

impacted. 

There are several limitations to this study. Science teachers are assumed to have a 

general understanding of inquiry learning and project-based learning, but this will 

naturally vary among teachers based on teaching background (DiBiase & McDonald, 

2015). In addition, teachers in general are assumed to know their state standards, but this 

too varies based on experience as well as number of content areas the teachers teach. For 

example, teachers that only teach science, in this case grade levels fifth through eighth 

grade, might be expected to know their standards better than a teacher that is self-

contained or teaches all the core content areas (science, social studies, mathematics, 

reading, and writing), in this case grade levels kindergarten through second grade. 
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Teachers were selected based on their willingness to participate by convenience 

sampling. Random selection would have been preferred in order to provide more 

generalizable results from a broader range of people, therefore convenience sampling is a 

limitation of the study. The practitioner-researcher has worked as a curriculum specialist 

in the district where the study was conducted for five years and could possibly have a 

bias based on relationships with the teachers and success of the STEM Academy. 

Additionally, the practitioner-researcher’s role as an administrator may alter how 

participants respond to surveys and interview questions (Mezirow, 2003). The sample 

was very small and only included one campus within each school level, and there were a 

total of fifty-five survey participants, with eight of those teachers selected for individual 

interviews. The small number of individuals in these groups were a limitation to the 

study. The demographics of the sample were not representative of the surrounding 

districts’ demographics or the demographics across the state. Varied demographics could 

have possibly provided more balanced results. The surveys were self-reported and the 

practitioner-researcher cannot adjust for inconsistencies in teachers’ lack of objectivity 

when answering the surveys. The practitioner-researcher would have given different 

ratings for various teachers than they gave themselves on the Inquiry Attitude Survey. 

The individual teacher interviews could be a limitation due to the peer interviewer who 

had an established relationship with some of the participants but not others. Teachers’ 

work-life balance when participating in the interviews must be considered within the 

limitations of the study. Teachers may respond differently than they normally would 

during a time where something catastrophic such as Hurricane Harvey impacts a 

community and therefore changes teachers’ personal obligations or priorities (Mezirow, 

2003). 
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Finally, I would have to consider the relationships I built with the teachers and the 

experience I gained throughout my career in the district as the practitioner-researcher of 

this study a limitation. Many of the teachers that attended the STEM Academy were 

apprehensive to attend but expressed their willingness to try something new simply 

because they trusted me to facilitate their learning. I learned the importance of modeling 

early in my career as a science curriculum specialist which then ensured the modeling of 

lessons and materials was a critical component of the STEM Academy. I believe that 

modeling lessons for teachers has supported their receptivity of me as a teacher leader. 

As I have modeled lessons as well as the facilitation of learning I have also shown that 

lessons are not prescriptive and because lessons are not prescriptive unexpected events 

may arise throughout the lessons. After modeling lessons, I have encouraged teachers to 

share their reflective feedback on how the lesson and delivery of the lesson can be 

improved upon or fine-tuned for future times as I share my own self reflections. This 

collaborative reflection has been crucial for the development of our professional 

communities and highlights the importance of the learning process.  

Recommendations for Future Research 

This study looked at the way inquiry attitude and eight teachers’ views related to 

the implementation of new content strategies and pedagogical strategies. This produced a 

significant correlation between internal inquiry attitude and implementing both new 

content strategies and pedagogical strategies based on receptivity characteristics 

(Shulman, 1986). For science teachers this finding could be expected, as the internal 

inquiry attitude subscale began to connect with implementation of new learning in the 

individual teacher interview findings. However, when individual teacher participants 

were selected by high and low scores on the Inquiry Attitude Survey, teachers had the 

chance to discuss why they seek out certain professional development opportunities, how 
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they prepare themselves to implement training they value, and what their perceptions 

were on their profession being required to complete ongoing learning throughout their 

career (Avalos, 2011). Additional interviews and classroom observations of teachers who 

have a pre-measured level of inquiry attitude could greatly enhance this study. 

Observations of students throughout the course of one complete lesson from ask to share 

following the engineering design process followed up by focus group interviews with 

students would give another layer to better understanding inquiry attitude (Fosmire & 

Radcliffe, 2014; Talley, 2016). Tracking students of high and low inquiry attitude scores 

throughout their K-12 journey of grade school would give lots of background and details 

on certain factors that may promote or hinder the development of an inquiry attitude in 

our current public school system. Replicating this study at a district that has a greater 

diversity in teacher demographics could produce different results. Furthermore, 

replicating this study on a high school campus with high school teachers could be a 

fascinating next step in the study of inquiry attitude in science teachers (Berlyne, 1954; 

Litman 2008; Meijer et al., 2016). This study only had teachers conduct an integrated 

STEM lesson each quarter, or nine weeks, for a total of four times during the year at each 

grade level in grades kindergarten through eighth grade. Providing teachers with the 

opportunity to create a second integrated lesson for each nine weeks, could provide 

teachers with a clearer understanding that these lessons are part of the curriculum rather 

than stand alone concepts (Bybee, 2013; Talley, 2016). New ways for considering how 

teachers use critical thinking and knowledge sourcing to create integrated lessons, 

creating prototypes, and incorporating research into their teaching have a promising 

potential for future research (Nadelson, Pyke, Callahan, Hay, Pfiester, J., & Emmet, 

2011). Inquiry attitude begins with the teacher who is the guide for student learning in 

their classroom. Teacher leaders can create new ways to develop an attitude of inquiry 
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amongst teachers in trainings by grasping a deeper understanding of what teachers need 

to unlock the magic of curiosity and wonder through learning (Beavers, 2009; Costa et 

al., 2013; Lange & Meaney, 2013). 

Implications 

Developing an inquiry attitude should help teachers learn how to be critically 

reflective and knowledge sourcing professionals particularly in the content area of 

science (Meijer et al., 2016). The STEM Academy promoted this effort by incorporating 

the engineering design process to lead teachers in a workshop that required integration of 

their grade level content and standards (Caprero et al., 2013; Nadelson et al., 2011; 

Talley, 2016). The results showed that implementing the lessons from the STEM 

Academy were beneficial to all of the teachers, and not just those who attended the 

STEM Academy. Key for conducting an effective STEM Academy and implementing the 

lessons across multiple grade levels, was allowing educators with an already high inquiry 

attitude the power to guide their own learning (Avalos, 2011; Mezirow, 2003). Two 

overarching categories related to inquiry attitude, implementation of new learning and 

further research, were implications for teachers as well as teacher leaders.   

Implications for Teachers 

STEM Academy participants were presented with new materials and resources to 

formulate lesson plans with their grade level teams. What began to occur was just short of 

spectacular. Researching various sources and materials to use in their integrated lessons 

eventually led the teachers to write individual and team grants, find workshops to support 

their growth as STEM leaders, and seek out experts or professional organizations 

(Mezirow, 2003; Pajares, 1996). Part of the STEM Academy was having teachers follow 

the engineering design process to develop a lesson each day, teachers had to build the 

prototypes, test the prototype, make revisions, and retest prototypes (Nadelson, et al., 
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2011). Figures 5.1, 5.2, 5.3, and 5.4 are shown as an example of a grade level team trying 

a new robot called SpherO and moving through the entire process to lesson 

implementation and students building prototypes (See Appendix G for the entire lesson 

that resulted). At the end of each of the four STEM Academy days, following the 

engineering design process, teachers presented their lesson along with their prototypes, 

and then received feedback from other grade level teams (DuFour et al., 2010). During 

the STEM Academy, teachers were in the mode of discovery through inquiry and one in 

particular exclaimed, “I can see how I can do this all of the time now. Easily!” Teachers 

should use this experience as a way to allow students in their classrooms to explore new 

ideas and develop prototypes of their own to enhance their students’ inquiry attitude, or 

simply unlock it as was done with the implementation of the STEM Academy lessons 

(DiBiase & McDonald, 2015; Donahoo, 2013). 

 

Figure 5.1 

Teachers Testing SpherO During the STEM Academy 
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Figure 5.2 

Teachers Testing SpherO During the STEM Academy 
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Figure 5.3 

SpherO Integrated Lesson Plan 3
rd

 Grade Science 1
st
 NINE Weeks 
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Figure 5.4 

SpherO Student Prototype for Whatever Floats Your Boat Lesson 

 

Implications for Teacher Leaders  

Teacher leaders and educational institutions should provide teachers with 

opportunities to develop an inquiry attitude through ongoing learning and professional 

development (Meijer et al., 2016). Teacher leaders could even begin by giving their 

teachers the Inquiry Attitude Survey to predetermine the level teachers assess themselves 
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in-regards-to critical reflection and knowledge sourcing. Completing the Inquiry Attitude 

Survey alone allows the teacher to reflect on their own critical thinking and knowledge 

sourcing simply by taking the survey. After reading each item on the Inquiry Attitude 

Survey teachers had to internally ask themselves whether or not they accomplished each 

criterion and to what level (Meijer et al., 2016). Teacher leaders should provide science 

training that allows teachers to experience science in a much less prescriptive way. 

Teacher training should model a more dynamic approach to delivering science content 

that results in authentic scientific inquiry learning (Nadelson et al., 2011; Vasquez et al., 

2013). These trainings should use real-world applications such as the engineering design 

process so that teachers can experience and grasp how they might be able to present the 

material to students in their classrooms (Nadelson, et al., 2011; Tschannen-Moran & 

McMaster; 2009). 

Conclusions 

“There is no greater education than one that is self-driven.” 

-Neil deGrasse Tyson 

The teachers who participated in this study already had higher inquiry attitude 

scores, and the STEM Academy lessons allowed these teachers the means to unlock a 

way to transfer an inquiry attitude approach to the students in their classroom (DiBiase & 

McDonald, 2015). By providing the teachers with time to plan, time in the school 

calendar, time to collaborate, experience using the engineering design process, and the 

materials for all members on the team, the practitioner-researcher removed as many 

barriers as possible to prevent hindering the teachers from implementing the lessons in 

their classrooms (Mezirow, 2003; Talley, 2016). Teachers need the tools to support an 

inquiry attitude throughout their career during mandated trainings, sought out 
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professional developments, and teacher programs at higher institutions (Masuda et al., 

2013). Developing an inquiry attitude in teachers in these areas would only promote their 

desire to be life-long learners in a career that is always changing. Additionally, 

developing an inquiry attitude in teachers intentionally would hopefully transfer to 

student learning within their classrooms (Meijer et al., 2016). During this study the 

practitioner-researcher had many insights into inquiry attitude in relation to 

implementation of content strategies and pedagogical strategies based on receptivity 

characteristics and the identified themes of Reflective Practice, Knowledge Sourcing, 

Implementation of New Learning, and Life-Long Learning in Teaching were achieved 

from this study, specifically through the individual teacher interviews. 
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APPENDIX A: 

STEM ACADEMY GRANT 

                      
Date of Application: October 31

st
, 2016 

Project Title: Santa Fe ISD STEM Academy    

Campus(es):   To support all campuses                  

Grade(s): K-12   Curriculum Subject(s); K-4 all, 5-12 science and 

math 

Name of Lead Teacher(s)*:Darbi Harris ___________________ Michelle 

Reynolds______________________ 

TShirt Size: L, M 

*The Lead Teacher will be the contact for this project and is responsible for submitting a 

final report to the SFTXEF which includes pictures and/or student work examples. 

Other teachers involved in the project (if applicable): 

Print Name:       Signature: 

________________________________ TShirt Size: ___   

________________________________________ 

________________________________ TShirt Size: ___   

________________________________________ 

________________________________ TShirt Size: ___   

________________________________________ 

Grants for Great Ideas 

Cover Page 
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________________________________ TShirt Size: ___   

________________________________________ 

Required Approvals: 

Signature of Campus Principal or Asst. Principal: 

________________________________________________ 

If your proposal includes technology equipment you must also receive signed approval 

from the district’s technology department. Contact Rick Morrill at 925-9060. IT 

Signature: ___________________________ 

Applications may be submitted by: 

- Email to Jodi.gidley@sfisd.org 

- Mail to PO Box 747, Santa Fe, TX  77517 

- Campus mail to SFTXEF Director Jodi Gidley at the SFISD Administration Building 
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Project Title: Santa Fe ISD STEM Academy 

1. Describe your project. (This information will also be used for publication 

purposes by SFTXEF). 

“It is difficult to say what is impossible, for the dream of 
yesterday is the hope of today and the reality of tomorrow.” 

-Robert 

Goddard 

Early exposure to STEM (Science, Technology, Engineering, and Math) supports 

children’s overall academic growth, develops early critical thinking and reasoning 

skills, and enhances later interest in STEM study and careers (National Research 

Council, 2011). The mission of Santa Fe Independent School district is to prepare 

all members of the Santa Fe Independent School District learning community to 

achieve and succeed through innovative strategies and collaborative relationships. 

The Santa Fe ISD STEM Academy supports the district mission statement by 

working with teachers from within our district to create forward thinking 

opportunities for our students by collaborating with all stakeholders including 

community members and experts in the fields of STEM. STEM requires students 

to make connections between multiple contents and the real world by thinking 

critically. It is the goal of the Santa Fe ISD STEM Academy to give teachers the 

tools to create a place where students are encouraged to ask questions, think 

differently, and imagine the impossible. Furthermore, at its core STEM drives 

Grants for Great Ideas 

Application 
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teaching to be student-centered and interdisciplinary while providing students 

with learning that is durable, transferrable, and sustainable. The Santa Fe ISD 

STEM Academy is not only supported through current research, but has also been 

identified as a need by Santa Fe ISD teachers at each campus. In the spring of 

2016, new long range planning committees were formed in the district to review 

or create new goals within specific areas. The science long range planning 

committee was comprised of teachers at all levels. The number one request of the 

teachers at each grade level was to integrate math and science to allow students to 

see connections across both contents and increase student achievement. Even 

though the teachers identified integration as a need, there is not always time 

during the typical school day or year to allow teachers to plan across disciplines 

as well as include experts or other community members in the planning process, 

the Santa Fe ISD STEM Academy would provide teachers with both the time and 

resources they need to reach the goal of integration across disciplines, specifically 

in math and science. 

Upon acceptance of this grant, the Santa Fe ISD STEM Academy is planning to 

use the money to offer $250 Santa Fe Educational Foundation scholarships to use 

in the classroom as an incentive to collaborate during the teachers’ typical off 

time during the summer. The Santa Fe ISD STEM Academy will require teachers 

to fill out an application, and will review applications through a committee to 

select candidates to attend the summer STEM professional development training. 

Teachers not selected by the committee for the initial year may still choose to join 

in the efforts of creating STEM focused learning opportunities for students, but 

will not be awarded a scholarship. It is the hope of the Santa Fe ISD STEM 
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Academy to offer the scholarships in subsequent years to all teachers at a 

particular grade  

level by rotating those selected per grade level annually. The purpose of reaching 

all teachers at the grade level is an effort to continue to grow the program so that 

it has the greatest impact for student success. If awarded, the funds for this grant 

will also supply each campus with $2,000 worth of lab supplies to support the 

STEM curriculum developed during the summer STEM professional development 

training. Typical lab supplies could include anything as simple as sand, craft 

sticks, or paper plates to more costly items for example simple robotics, 

technology, or lab equipment such as scales or balances. During the 2013-2014 

school year, the junior high was awarded $3,188 for all junior high science 

teachers to attend the Steve Spangler Boot camp in Houston, that same year the 

speaker stopped traveling and hosting workshops. The Santa Fe ISD STEM 

Academy could use this money as a portion of the money needed for the junior 

high part of the Santa Fe ISD STEM Academy. Below is a brief overview of how 

funds would be allotted per campus, if the education foundation is not able to 

fund the entire project, we would be able to scale down to focus on one or two 

campuses, or however many are able to be funded. 

Break Down of Funds per Campus 

Roy J. Wollam Elementary 

Item Cost Qty. Total 

Teacher 

Scholarships: 

Kindergarten (4) 

1
st
 Grade (4) 

$250 12 $3,000 
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2
nd

 Grade (4) 

Needed Lab 

Materials 

$2,000 1 $2,000 

Total for RJW $5,000 

Kubacak Elementary 

Item Cost Qty. Total 

Teacher 

Scholarships: 

3
rd

 Grade (4) 

4
th

 Grade (4) 

5
th

 Grade (4) 

$250 12 $3,000 

Needed Lab 

Materials 

$2,000 1 $2,000 

Total for KUB $5,000 

Santa Fe Junior High 

Item Cost Qty. Total 

Teacher 

Scholarships: 

All Science and 

Math Teachers (18) 

$250 18 (6 per grade 

level) 

$4,500 

Needed Lab 

Materials 

$2,000 1 $2,000 

Total for SFJH $6,500 

*Total Utilizing Funds from Previously Funded Project $3,312 

Santa Fe High School 
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Item Cost Qty. Total 

Teacher 

Scholarships: 

All Science and 

Math Teachers (20) 

$250 20 $5,000 

Needed Lab 

Materials 

$2,000 1 $2,000 

Total for SFHS $7,000 

Grand Total for Year One of Project $23,500 

Grand Total for Year One of Project Utilizing Funds 

from Previous Project 

$20,312 

National Research Council. (2011). Successful K–12 STEM education: 

Identifying effective approaches in science, technology, engineering, and 

mathematics. Committee on Highly Successful Science Program for K–12 

Science Education. Board on Science Education and Board on Testing and 

Assessment, Division of Behavioral and Social Sciences and Education. 

Washington DC: The National Academies Press. 

 
2. How does your project relate to your campus or district’s strategic educational 

plan, and how will your proposal increase career and college-readiness for our 

students? 

Goal 5 of the Santa Fe ISD Science District strategic educational plan says we 

will prepare all students to be leaders and problem solvers by developing their 

interests, curiosity, and imagination within the scope of science by encouraging 

project-based learning in the classroom, developing communication skills through 

presentation, improving creative writing skills to further improve communication 
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skills, and creating final products through the use of interactive science journals in 

levels K-12. The Santa Fe ISD STEM Academy will support the growth of goal 5 

by building a structure that supports and encourages teacher developed cross-

curricular projects in grades K-12. This opportunity will foster a relationship with 

the community, encourage students to imagine with a greater magnitude, and 

foster a new level of confidence for teachers. 

 
3. List your objectives in measurable terms. 

 Increased scores in science on district and state assessments, particularly 

at the advanced level 

 Increased self-confidence in tackling science classes and projects 

 Gains in 21st century skills, including communication, teamwork, and 

analytical thinking 

 Increased student centered lessons 

o These items can be measured using testing data and feedback 

surveys from students, teachers, and administrators. 

 
4. Briefly outline a lesson you will implement using the materials or equipment 

requested in this proposal (You may also attach a lesson plan.) 
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See attached for lesson plans. 

In addition here is a process that will be used by the planning committees. 

Each lesson will be designed around the engineering design process as seen 

below.  

 

 

 

 

 

 

 

 

  

 

 

 

 

 

• Each nine weeks, students will work through science class to study a topic in-

depth and design a solution using the engineering design process.   

Simplified Process used to develop each unit: 

1. All teachers on a grade level meet together. 

2. Identify key TEKS or standards for the nine weeks in each area. 

3. Look for a key area that lends itself to real world problem solving. Draw 

arrows to things that connect. 

4. Look for the area with the most connections, and choose a topic. 

5. Begin daily planning. 
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6. How will you know if your project is successful? (Relate to your stated 

objectives.) 

The program will prove successful by reviewing district and state testing data 

and feedback surveys to show: 

• Increased scores in science on district and state assessments, particularly 

at the advanced level 

• Increased self-confidence in tackling science classes and projects 

• Gains in 21st century skills, including communication, teamwork, and 

analytical thinking 

• Increased student centered lessons 

 

7. How many students will be impacted by this grant?  

Approximately 4,620 students will be impacted by this grant annually. 

 

8. Will you be able to reuse the materials or equipment purchased with these 

grants funds? If so, how many times? 

 
The ideas, lessons, and projects developed through the Santa Fe ISD STEM 
Academy can be used annually. Additionally, while some supplies may be 
consumable other supplies will be non-consumable. 

 

9. If applicable, identify any community partners that will be involved in this 

project. (For example, if a business donates materials or services, the 

Foundation can receipt them as a donor.)  

One foundational principle of the Santa Fe ISD STEM Academy will be to 

include all stakeholders in the process of developing STEM projects and lessons. 

Some partners that will be invited are professors in the field of STEM from 
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UHCL, leaders of informal educational settings such as NASA, and possibly 

facilitators of programs such as this from other districts. Throughout the 

development of innovative projects and lessons for each grade level many 

community partners will be asked for either expertise, supplies, or time.  

10. As an applicant, it is your responsibility to provide the required safety 

information and to verify that all activities listed meet Federal, State, and 

school district safety requirements. If there are safety concerns with your 

project, how will they be addressed? (Example: lab experiments or field trips 

may require signed permission forms) 

Students will follow the safety guidelines used by the district at each grade level, 

and specific safety guidelines will be highlighted as needed for the current lesson 

or project. 

 
11. Total amount requested for this grant: $23,500 

 

Item to be 
purchased 

Vendor 
 

Is this a 
district 

vendor? 

Unit 
Cost 

Quantity 
Approx. 
shipping 

cost 

Total 
Cost 

$250 
Classroom 
Grant 
Award 

SFTXEF Y $250 62 0 $15,500 

Lab 
Supplies 

Various Y $2,000 
per 
campus 

4 $0 $8,000 

     Total $23,500 



 

 

106 

*Teachers will develop the lesson plans through the Academy, but here is something 

similar to what they might develop. 
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APPENDIX B: 

STEM ACADEMY POWERPOINT 
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APPENDIX C: 

INFORMED CONSENT TO PARTICIPATE IN RESEARCH 

Informed Consent to Prticipate in Research 

You are being asked to participate in the research project described below.  Your 

participation in this study is entirely voluntary and you may refuse to participate, or you 

may decide to stop your participation at any time.  Should you refuse to participate in 

the study or should you withdraw your consent and stop participation in the study, your 

decision will involve no penalty or loss of benefits to which you may be otherwise entitled.  

You are being asked to read the information below carefully, and ask questions about 

anything you don’t understand before deciding whether or not to participate.   

 

Title: Determining Teachers’ Reported Implementation of Newly Acquired Content 

Knowledge and Pedagogical Strategies Based on Receptivity Characteristics  

 

Principal Investigator(s):  Darbi Harris, MS 

Student Investigator(s): Darbi Harris, MS 

Faculty Sponsor: Dr. Denise McDonald, Ed.D 

 
PURPOSE OF THE STUDY 
The purpose of this research is to first examine the ability to identify teacher 
characteristics that indicate receptivity to professional development which result in 
implementation of newly acquired content knowledge and pedagogical strategies. 
Building teachers’ inquiry-based attitude towards learning is the key to transformative 
learning taking place in their own classrooms to positively impact student learning 
(Meijer et al., 2016). The primary purpose of teacher professional development is to 
provide a means for adults to understand how their learning reflects on their teaching in 
the classroom and to provide a process for teachers to investigate their own thinking 
(Beavers, 2009; Tate, 2009). In an article by Beavers (2009), learning that piques the 
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curiosity and interest of the teacher is the most effective because teachers have an 
intrinsic motivation in pursuing the topic. 
 

PROCEDURES 
The data retrieved will be used to identify which teacher characteristics indicate 

receptivity to professional development which result in implementation of newly 

acquired content knowledge and pedagogical strategies. Data will be collected through 

any each or combination of Likert scale pre-test/post-test to measure inquiry attitude, 

interview, or observations based on the criteria identified in the research questions. 

Observations may include interactions between teachers and interactions with students. 

Collecting the data may be done with audio-visual equipment when appropriate and 

with teacher permission. 

   

EXPECTED DURATION  

The total anticipated time commitment will be approximately 20 minutes for 

completion of the questionnaire.  If agreeable to an interview and observation, an 

additional two to three hours may be involved.   

         
RISKS OF PARTICIPATION   
Foreseeable risks to the participants could potentially include loss of confidentiality. The 
loss of confidentiality could result in social confrontations on campus, or questions 
regarding their job or performance on the job. All efforts will be made to minimize this 
risk and to protect the participants’ confidentiality. 
 
BENEFITS TO THE SUBJECT 
There is no direct benefit received from your participation in this study, but an indirect 
benefit may be acquiring individual awareness of one’s own learning characteristics. 
Additionally, your participation will help the investigator(s) better understand teacher 
receptivity towards professional development and how this translates to 
implementation of newly acquired instructional strategies into the classroom.   
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CONFIDENTIALITY OF RECORDS 

Every effort will be made to maintain the confidentiality of your study records. The data 

collected from the study will be used for educational and publication purposes, 

however, you will not be identified by name.  For federal audit purposes, the 

participant’s documentation for this research project will be maintained and 

safeguarded by the Principal Investigator for a minimum of three years after completion 

of the study.  After that time, the participant’s documentation may be destroyed.   

FINANCIAL COMPENSATION 
There is no financial compensation to be offered for participation in the study. 

INVESTIGATOR’S RIGHT TO WITHDRAW PARTICIPANT 

The investigator has the right to withdraw you from this study at any time.  

CONTACT INFORMATION FOR QUESTIONS OR PROBLEMS 

The investigator has offered to answer all your questions.  If you have additional 

questions during the course of this study about the research or any related problem, 

you may contact the Principal Investigator, Darbi Harris, at 832-723-9061 or by email at 

harrisd5418@uhcl.edu. 
 
SIGNATURES: 
Your signature below acknowledges your voluntary participation in this research project.  
Such participation does not release the investigator(s), institution(s), sponsor(s) or 
granting agency(ies) from their professional and ethical responsibility to you.  By signing 
the form, you are not waiving any of your legal rights. 
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The purpose of this study, procedures to be followed, and explanation of risks or benefits have 

been explained to you.  You have been allowed to ask questions and your questions have been 

answered to your satisfaction.  You have been told who to contact if you have additional 

questions.  You have read this consent form and voluntarily agree to participate as a subject in 

this study.  You are free to withdraw your consent at any time by contacting the Principal 

Investigator or Student Researcher/Faculty Sponsor.  You will be given a copy of the consent 

form you have signed.   

Subject’s printed name:  

Signature of Subject:  

Date:  
 

 

Using language that is understandable and appropriate, I have discussed this project and the 

items listed above with the subject.   

Printed name and title  

Signature of Person Obtaining Consent:  

Date:  
 

 

THE UNIVERSITY OF HOUSTON-CLEAR LAKE (UHCL) COMMITTEE FOR PROTECTION OF HUMAN SUBJECTS HAS 

REVIEWED AND APPROVED THIS PROJECT.  ANY QUESTIONS REGARDING YOUR RIGHTS AS A RESEARCH 

SUBJECT MAY BE ADDRESSED TO THE UHCL COMMITTEE FOR THE PROTECTION OF HUMAN SUBJECTS (281-

283-3015).  ALL RESEARCH PROJECTS THAT ARE CARRIED OUT BY INVESTIGATORS AT UHCL ARE GOVERNED BY 

REQUIREMENTS OF THE UNIVERSITY AND THE FEDERAL GOVERNMENT.   (FEDERALWIDE ASSURANCE # 

FWA00004068) 
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APPENDIX D: 

INQUIRY ATTITUDE SURVEY 

STEM Academy Questionnaire 

Please complete the questionnaire below by answering each statement to the best of your 

ability, 1(Strongly Disagree) and 5(Strongly Agree). Please place an X in the appropriate 

box below.  

9. How many years have you worked in your current field? 

a. < 5 years 

b. 5 – 9 years 

c. 10-19 years 

d. 20-29 years 

e. 30-39 years 

f. 40 or more years 

10. What is your highest level of education? 

a. College graduate 

Statement 
1  

(SD) 

2 

(D) 

3 

(N/A) 

4 

(A) 

5 

(SA) 

1. I adjust my own actions based on new 

knowledge.      

2. I reflect on my actions to check whether I 

could have done things better.      

3. By thinking about my actions I change my 

usual approach in a number of ways.       

4. I reassess my experiences to learn from 

them and improve my performance at 

work. 
     

5. I read publications or other sources to 

increase my knowledge about a specific 

educational topic. 
     

6. I keep up with professional publications to 

keep up to date with what is happening in 

my field. 
     

7. I read books and/or articles to find 

additional information for my teaching.      

8. I surf the internet to find interesting 

sources to use in my work.       
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b. Some graduate school 

c. Currently in graduate school 

d. Masters degree 

e. Doctoral degree 

11. What is your current marital status? 

a. Never Married 

b. Married 

c. Separated 

d. Divorced  

e. Widowed 

12. Please choose the ethnic group you most identify with below. 

a. Caucasian, non-Hispanic 

b. Hispanic or Latino 

c. African American 

d. Asian or Pacific Islander 

e. Native American or Alaskan Native 

f. Biracial / Multiracial 

13. What is your age? 

a. 22-30 years old 

b. 31-35 years old 

c. 36-40 years old 

d. 41-45 years old 

e. 46-50 years old 

f. 51-55 years old 

g. 56-60 years old 

h. 61-65 years old 

i. 66 years old and up 

14. What is your gender? 

a. Female 

b. Male 

c. Prefer not to say 

15. What is your last initial? __________________ 

16. How old are you? ________________________ 

17. What is your gender? ____________________ 

Additional Comments: 
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(Meijer et al., 2016, p. 73) 
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APPENDIX E: 

IMPLEMENTATION SURVEY 

STEM Academy Implementation Survey 

Please choose the answer that best matches your implementation of the STEM Academy,  

1 (Strongly Agree) and 7 (Strongly Disagree). 

Statement 
1 

(SA) 

2  

(MA) 

3 

(SWA) 

4 

(NA) 

5 

(SWD) 

6 

(MD) 

7 

(SDA) 

After implementing the lessons from 

the STEM Academy my content 

knowledge in the area of STEM 

Education overall increased. 

       

After implementing the lessons from 

the STEM Academy my content 

knowledge in the area of science has 

increased. 

       

After implementing the lessons from 

the STEM Academy my content 

knowledge in the area of technology 

has increased. 

       

After implementing the lessons from 

the STEM Academy my content 

knowledge in the area of engineering 

has increased. 

       

After implementing the lessons from 

the STEM Academy my content 
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knowledge in the area of mathematics 

has increased. 

After implementing the lessons from 

the STEM Academy I have improved 

my teaching practice in the area of 

scientific inquiry. 

       

After implementing the lessons from 

the STEM Academy I have improved 

my teaching practice in the area of 

divergent thinking. 

       

After implementing the lessons from 

the STEM Academy I have improved 

my teaching practice in the area of 

problem solving. 

       

After implementing the lessons from 

the STEM Academy I have improved 

my teaching practice in the area of 

cooperative learning. 

       

After implementing the lessons from 

the STEM Academy I have improved 

my teaching practice in the area of 

reciprocal teaching. 
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APPENDIX F: 

INDIVIDUAL INTERVIEW QUESTIONS PROTOCOL 

Individual Teacher Interview Protocol 

1. How often do you try something new in your teaching? 

2. Which kind of professional development opportunities do you seek out on your 

own? Why? 

3. If you attend a valuable professional development, how do you prepare yourself 

to implement the new content or pedagogical strategies into your classroom? 

4. Typically, do you consider yourself to be open-minded when you are required to 

attend professional development?  

5. How do feel about professional development that is mandatory? 

6. Why should or shouldn’t educators be required to fulfill ongoing education 

through their career in your opinion? 

7. What is the most significant take-away from the 2017 Summer PD, which you 

have applied or implemented in your teaching this year?  (for participants from 

the targeted Professional Development). 
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APPENDIX G: 

GRADE 3 SCIENCE 1
ST

 NINE WEEKS INTEGRATED LESSON 
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