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ABSTRACT

RANDI WILLIAMS
STEM PROFESSIONAL DEVELOPMENT: WHAT’S GOING ON FROM THE 
PRESENTERS’ AND PARTICIPANTS’ PERSPECTIVES?
Under the direction of Karen Weller Swanson, ED.D.

This study was designed to explore elementary STEM professional development 

viewed from the presenters’ and participants’ perspectives. Numerous committees and 

educational organizations recommend investing in STEM professional development at 

the local, state, and national level. This investment must begin with research that 

inquires how STEM professional development is structured and what is needed for 

teacher and student success. Since there is a recent STEM education push in schools, 

elementary teachers need effective professional development in order to gain the 

necessary content, skills, confidence, and pedagogy required for those changing demands.

This qualitative study embraced Yin’s case study methodology by observing 

short-duration STEM professional development for elementary teachers within a large 

metropolitan school system and an educational professional development agency. The 

study discussed the analysis and findings in the context of Bandura’s sources of efficacy 

and Desimone’s critical features of professional development. Data were gathered form 

professional development observations, presenter interviews, and participant interviews. 

The research questions for this study included: (a) based on Desimone’s (2009)



framework for professional development, what does content focused, active learning, 

coherence, duration, and collective participation look like in initial STEM professional 

development for elementary teachers? (b) are Bandura’s (1997) four sources of self- 

efficacy: mastery experiences, vicarious experiences, social persuasion, and affective 

states evidenced within the short duration professional development? and (c) how do 

these two frameworks align between presenter and participant thoughts and actions?

This study uncovered additional sources of efficacy are present in short-duration 

STEM professional development. These found sources include coherence, content, and 

active learning delivered in a definitive order. The findings of this study have 

implications for educators, policy makers, and developers of professional development. 

Future research is needed to add to the small body of literature about STEM professional 

development, specifically research to fully understand the structure of STEM 

professional development and how this differs for other areas of learning.



CHAPTER 1 

INTRODUCTION TO THE STUDY 

After the successful launch of Sputnik by the Soviet Union in 1957, Americans 

felt a sense of urgency to increase the quality and rigor of math and science education in 

the United States (National Science Board, 2010). This was the first attempt by the 

United States to develop a STEM curriculum. This new curriculum, which was funded 

by the National Defense Education Act, focused on conceptual knowledge and inquiry- 

based teaching and resulted in a wide variety of national initiatives at the elementary and 

secondary level. Lumpe (2008) stated that “since the 1960s, the National Science 

Foundation poured millions of dollars into the development, testing, and distribution of 

quality science curriculum materials” (p. 314). Clowse (1981) described this rigorous 

academic standards reform coming to halt in the early 70s due to criticism of the 

curriculum not being compatible for all students, especially minorities.

A decade later The National Commission on Excellence in Education published A 

Nation at Risk in 1983, which focused on increasing student achievement once again.

The No Child Left Behind Act (NCLB) of 2001 and the Race to the Top program 

continued the call for increased student achievement, the latter specifically in the STEM 

(science, technology, engineering, and mathematics) content areas. Taylor, Jones, 

Broadwell, and Oppewal (2008) confirmed that due to the high-stakes testing movement 

and teacher accountability, science education was narrowed to a content-based

1
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approach that was easily tested. Due to the concentrated focus of language arts and math 

on standardized tests, the amount of time that teachers dedicated to science instruction 

was greatly reduced (Buczynski & Hansen, 2010; Lumpe, Czemiak, Haney, & 

Beltyukova, 2012; Taylor, Jones, Broadwell, & Oppewal, 2008). The National 

Assessment of Educational Progress (NAEP), which nationally assesses fourth-, eighth-, 

and twelfth-grade students, reported that in 2009 “most students failed to reach the 

proficient level on the science assessment” (National Science Board, 2012, p. 13). Hess 

(2014) stated that “American students routinely rank lower than 15 on international math 

and science assessments” (p. 10). STEM education is linked to our nation’s economic 

growth, global competitiveness, and national security; therefore, STEM education must 

be elevated to a national concern (STEM Education Coalition, 2011).

Professional development has been empirically proven to improve classroom 

instruction (Loucks-Horsley, Stiles, Mundry, Love, & Hewson, 2010). A Blueprint for  

Reform: The Reauthorization o f  the Elementary and Secondary Education Act (2010), a 

reform to No Child Left Behind (2001), and The National Goals Panel (1999) articulated 

the need to provide school districts the support to administer continued professional 

development for teachers. In particular, professional development opportunities in 

underachieving areas of math and science have become the focus of national reform 

efforts (National Governors Association for Best Practices, 2011). Even though much 

research has confirmed the need for quality professional development to achieve 

significant changes in teacher pedagogy (Bruce, Esmonde, Ross, Dookie, & Beatty, 

2010), the National Science Board (2012) reported that math and science teachers
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received less than the optimal amount of professional development required to be 

effective. The intent of this chapter is to provide a general overview of the problem.

Statement of the Problem 

According to Keeley (2009), “We know science education is not working well for 

many students in the United States. We also know our system of education is strongly 

connected to our ability to compete in an increasingly global economy dependent on 

highly skilled workers in the science, technology, engineering, and mathematics (STEM) 

fields” (para 5). Elementary teachers are not adequately prepared to meet the growing 

needs of students within the science classroom due to lack of science content knowledge, 

lack of science pedagogy understanding, and lack of confidence in the science classroom 

(Coates, 2006; Lee et al., 2008; Loucks-Horsley, Stiles, Mundry, Love, & Hewson, 2010; 

Murphy, Neil, & Beggs, 2007). More specifically, teachers lack the confidence and 

knowledge to successfully implement STEM teaching initiatives. Recent allegations 

about students in the United States dramatically lagging behind their international 

counterparts in science achievement scores support these claims.

Consequences of the Problem

If this educational problem persists, students will not receive quality elementary 

instruction within STEM content areas. This will contribute to students struggling with 

science, technology, engineering, and mathematics curriculum in higher grades and add 

to their inability to pass high-stakes tests (Goldston, 2005; Keeley, 2009; Romance & 

Vitale, 2011).
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Evidence of the Problem

Buczynski and Hansen (2010) state that teachers are not sufficiently skilled to 

teach science because of “disinterest in, lack of expose to, or intimidation by science 

content” (p.599). This lack of teacher preparation plays a part in the declining numbers 

of college students choosing to pursue STEM careers (National Science Board, 2010). 

Professional development that focuses on science pedagogy and science content 

knowledge has not received priority due to the focus on language arts and mathematics 

over the past 20 years (Buczynski & Hansen, 2010).

Solutions to the Problem

Loucks-Horsley et al. (2010) and Kennedy (1998) supported the need for teachers 

to develop a robust understanding of science concepts and an understanding of how 

students think about these concepts. National Research Council (2000) suggested that 

teachers immerse themselves in inquiry-based practices before implementing these 

experiences with students. Loucks-Horsley et al. (2010) stated that professional 

development has been empirically proven to improve classroom instruction. Professional 

development (a) positively enhanced science teacher content knowledge and pedagogy 

(Buczynski & Hansen, 2010; Radford, 1998; Supovitz, Mayers, & Kahe, 2001), (b) 

increased teacher confidence to teach science (Radford, 1998; Stein, Smith, & Silver 

1999), and (c) changed teacher attitudes and beliefs about teaching science (Stein et al., 

1998). National Science Board (2010) recommended “providing research-based STEM 

preparation for general education teachers in the area of preservice training and 

professional development” (as cited in Cotabish, Dailey, Robinson, & Hughes, 2013, 

p.215).



Teachers’ content knowledge, instructional practices, beliefs, and attitudes are all 

factors that affect their ability to enhance student learning. Much research supports the 

positive correlation between student achievement and teacher efficacy (Bruce, Esmonde, 

Ross, Dookie, & Beatty, 2010; Loucks-Horsley et al., 2010). Professional development 

is a means to increase teachers’ content knowledge, instructional practices, beliefs, and 

attitudes. There is a correlation between teacher sense of self-efficacy and participation 

in professional development (Bruce et al., 2010; Jarvis & Pell, 2004; Lumpe, Czemiak, 

Haney, & Beltyukova, 2012), but Ross and Bruce (2007) reported a lack of research 

about professional development and its effect on teacher efficacy. Specifically, Swars 

and Dooley (2010) addressed the need for science teachers to receive professional 

development in the areas of content and pedagogical content knowledge.

Deficiencies in Research of the Problem

Buczynski and Hansen (2010) stated that over the past half century there has been 

numerous science reform initiatives that focused on inquiry-based teaching; despite these 

efforts, inquiry-based teaching is still not a prevalent method in the elementary science 

classroom. Buczynski and Hansen (2010) pointed out that a focus on content knowledge 

over inquiry-processes has been the dominate science methodology used in elementary 

classroom. The National Science Teachers Association (2013) set eight inquiry-based 

guidelines or “practices” in order to help alleviate the product versus process conflict for 

elementary science teachers. Michaels et al. (2008) described that these scientific 

practices allow students to acquire content knowledge of science through the 

demonstration of an in-depth understanding of how to use inquiry-based skills in a real 

world context. This content knowledge was traditionally gained through reading
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textbooks (Cotabish, et al., 2013). Blackmon (2005) warns of a lack of reporting 

outcomes of professional development and communicating beneficial characteristics of 

professional development. Therefore, it is unknown whether professional development 

attempts to help science teachers with inquiry-based practices are successful endeavors 

and exact aspects of this professional development that are helpful to transitioning these 

practices to the classroom.

Significance of the Study 

This research is significant since the Next Generation Science Standards are being 

implemented throughout the United States and many schools are attempting to become 

STEM certified. The National Science Board (2010) recommended “Support rigorous, 

research-based STEM preparation for teachers, particularly general education teachers, 

who have the most contact with potential STEM innovators at young ages” (p.2). Results 

of this study could be beneficial to policy-makers, STEM innovators, professional 

development designers, district and school-level administrators, teachers, and university 

faculty who serve pre-service teachers. The results will be useful to inform how STEM 

professional development helps support teachers’ confidence of transferring new 

acquired knowledge to the classroom and ultimately the student. The results will build 

upon existing literature about STEM professional development and teachers’ sense of 

efficacy.

Purpose of the Study 

The purpose of this study was to examine the sources of self-efficacy and 

characteristics of professional development that were present in short duration STEM 

professional development. The study sought to explore what was occurring in
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elementary STEM professional development from the view of the presenters and 

participants.

Research Questions 

The research questions that I proposed to answer are as follows:

• Based on Desimone’s (2009) framework for professional development, 

what does content focused, active learning, coherence, duration, and 

collective participation look like in initial STEM professional 

development for elementary teachers?

• Are Bandura’s four sources of self-efficacy: mastery experiences, 

vicarious experiences, social persuasion, and affective states evidenced 

within the short duration professional development?

• How do these two frameworks align between presenter and participant 

thoughts and actions?

Hypotheses and Proposition 

Yin (2014) states that a proposition, which is similar to a hypothesis, reflects the 

theoretical framework to help narrow the research topic to guide the researcher in a 

direction to look for evidence. I proposed that STEM professional development will 

exhibit experiences related to Bandura’s (1997) sources of self-efficacy and experiences 

related to Desimone’s (2009) characteristics of quality professional development. I also 

proposed that these sources of efficacy and characteristics of professional development 

influence presenter and participant STEM professional development experiences.
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Theoretical Frameworks 

Bandura’s social cognitive theory will frame this research, specifically the facet of 

self-efficacy within this theory. Individuals’ self-efficacy beliefs shape how they operate 

within the world and how they develop cogitatively (Bandura, 1993). Bandura 

summarized the far reaching effects of self-efficacy by stating that “efficacy beliefs 

influence how people feel, think, motivate themselves, and behave” (p.l 18). Bandura 

(1993) stated that individuals who have a low sense of efficacy will not partake in 

endeavors they consider difficult, while individuals with a high sense of self-efficacy will 

accept the challenge of a difficult task.

Bandura (1997) described self-efficacy as being one’s perceived belief about 

one’s ability to successfully achieve a particular task. Bandura (1997) described four 

sources of self-efficacy that people use to judge their ability: mastery experiences, 

vicarious experiences, social persuasion, and affective states. Bandura states that past 

experiences are the strongest influence one’s self-efficacy, but information acquired 

vicariously, socially, and physiologically are effective in heightening one’s self-efficacy 

as well. These sources of efficacy are illustrated in Figure 1.
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Figure 1. Bandura’s sources o f efficacy

Bandura (1993) stated that teachers’ personal efficacy beliefs about student 

learning and student motivation have an effect on the context of the learning 

environment, as well as the degree of student progression in the classroom. Klassen, Tze, 

Betts, and Gordon (2011) defined teacher efficacy as “the confidence teachers hold about 

their individual and collective capability to influence student learning” (p.21). This belief 

is one of the main self-motivators that influences student achievement, student behavior, 

teacher behavior, and teacher practices (Klassen et al., 2011). There is a direct link 

between teachers’ sense of efficacy and student achievement (Tschannen-Moran & Hoy, 

2001).

Bandura’s social cognitive theory has significance when observing the 

relationship between professional development and teachers. Klassen et al. (2011) stated
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the researchers and theorists have reflected about the need for more research pertaining to 

the measurement of teachers’ efficacy. Through this case study, I will explore the 

relationship between professional development and teacher efficacy framed within 

Bandura’s social cognitive theory.

Conceptual Framework 

I used Desimone’s critical features of professional development to help guide my 

data collection and analysis. I wanted a set of research-based standard by which to 

evaluate the STEM professional development experiences. Kang, Jungju, and Bong- 

Woon (2013) suggested that “even though scholars have suggested diverse characteristics 

of professional development, recently conducted research commonly has described five 

characteristics as core features of effective professional development: content focus, 

active learning, coherence, duration, and collective participation” (p. 12). Content focus 

is described as the knowledge that teachers learning and the pedagogy that teachers learn 

in professional development. Active learning describes the extent to which professional 

development participants are engaged with learning experiences such as observing an 

expert, reflecting on student work, or developing lessons. Coherence refers to the “extent 

to which the professional development is consistent to other teacher learning 

opportunities, with teachers’ knowledge and beliefs, and with school, district, and state 

reforms and policies” (Kang, Jungiu, & Bong-Woon, 2013, p. 14). Duration is the 

number of hours spent within professional development and the frequency of the 

professional development. Collective participation is present when teachers from the 

same school, department, or team experience the professional development together. 

Figure 2 visually depicts the conceptual framework.



Content
Focused

Duration

i  Activities that focus on j 
j  subject m atter content j

increase teacher 
knowledge and skills |

Observing and expert or 
being observed, 

followed by discussion 
and feedback

Analyse s tu d e n t w ork

i
i

lead discussions j
|

Leads to  engaging and 
rich discussions

Participation of teachers 
from the same grade, 
school, or departm ent

Span of time over which j 
the professional 1

development takes j 
p i* «  I

Hours spent on an 
activity

; The degree to  which the 
j  learning is aligned with 
! a teachers'beliefs and 
| knowledge

Figure 2. Desimone’s critical features of professional development

Limitations

There is always the possibility that participants will not accurately portraying 

their experiences during the interview process. Interview participants were selected on a 

volunteer basis, which can limit the range of teacher personalities. The population used 

was limited to elementary teachers. This study only looked at the potential existence of 

factors of efficacy and critical features of professional development. This study is limited 

to STEM professional development of elementary teachers.

Assumptions

I make the following assumptions within this study: (a) the participants will 

answer the interview questions truthfully; (b) the data collected will measure the
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participants’ and presenters’ sense of efficacy related to STEM education; (d) and the 

data will be accurately interpreted.

Definition of Key Terms

For the purpose of clarity, the following words have been defined and will be 

used frequently in this research.

Inquiry Learning- Inquiry-based science is defined by the National Research 

Council as “an investigatory instructional approach that allows students to develop an 

understanding of science knowledge through questioning, designing, and conducting 

experiments, basing conclusions on the analysis of experimental data, and reporting their 

findings” (as cited by Cotabish et al., 2013, p.217).

Professional Development- Speck and Knipe (2001) state that professional 

development is a “lifelong collaborative learning process that nourishes the growth of 

educators both as individuals and as team members to improve their skills and abilities” 

(P-4),

Outcome Expectancy- Bandura (1977) defines outcome expectancy as “a person’s 

estimate that a given behavior will lead to certain outcomes” (p. 193).

Self-efficacy- Bandura (1977) defines self-efficacy as “beliefs in one’s 

capabilities to organize and execute the courses of action required to produce given 

attainments” (as cited in Tschannen-Moran & Hoy, 2001, p.787).

STEM education- The teaching of science, technology, engineering and 

mathematics with the integration of two or more (Keeley, 2009).
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Teacher Efficacy- Tschannen-Moran and Hoy (2001) states that teacher efficacy 

is “a judgment of his or her capabilities to bring about desired outcomes of student 

engagement and learning” (p.783).

Summary

This study is organized into five chapters: introduction, review of literature, 

methodology, research findings, and conclusions and implications. The introduction, 

significance of the study, purpose of the study, research questions, hypotheses and 

propositions, theoretical framework, limitations, assumptions, and definition of key terms 

were presented in Chapter 1. Chapter 2 will feature a review of literature pertaining to 

self-efficacy, professional development, sources of self-efficacy, and sources o f self- 

efficacy within professional development. Chapter 3 will describe the methodology used, 

design details, participants, types of data, data collection process, researcher bias, and 

ethical issues. Chapter 4 will present the analyzed data of the presenter and participant 

interviews and professional development observations. Chapter 5 will describe how 

these findings are related to previous research, aligned with the theoretical frameworks, 

and used to guide future research.



CHAPTER 2 

REVIEW OF LITERATURE 

The aim of this literature review was to describe the sources of efficacy for 

elementary teachers with respect to STEM professional development. I also hoped to 

outline a theoretical framework in which to view and analyze professional development. 

The following topics will be examined:

• A theoretical perspective of self-efficacy,

• Sources of self-efficacy and how these sources of self-efficacy are 

addressed in professional development,

• Empirical studies about efficacy sources,

• Empirical studies about efficacy sources and professional development, 

and

• Characteristics of quality professional development.

•  Empirical studies about professional development

• Empirical studies about STEM professional development

I suggested exploring sources of self-efficacy that increase teachers’ confidence 

and beliefs with STEM inquiry-based instruction. The basis for my review of literature 

addressed the need for professional development designed with sources of self-efficacy 

as a focal point.

14
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Literature Search

In the following section, I illustrated the method used to perform a systematic 

literature review pertaining to teachers’ sources of self-efficacy and how these are 

incorporated into professional development models. First, the criteria for inclusion and 

exclusion were presented. Then, I summarized the search strategy used to judge the 

relevant literature. Lastly, coding categories for the information were included.

Criteria for Inclusion and Exclusion

The articles included in this review fulfilled the following six criteria:

1. Only peer reviewed articles published in English will be used.

2. Empirical articles ascertained from the electronic search that were 

published within the past five years will be included in the 

methodological section of this review.

3. Theoretical articles, which do not have a date limitation, will be 

included in the theory of self-efficacy.

4. Dissertations published within the past 2 years will be used.

5. Articles that refer to learning within the collegiate setting will be 

excluded.

6. Only articles with populations involving elementary, middle, and high 

school students will be included.

Search Strategy

The initial step of the search strategy was to execute repeated electronic searches 

of academic databases. In November 2013,1 examined EBSCOhost online, ProQuest 

Dissertations and Theses, and ProQuest Social Sciences for relevant articles. The key
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search terms used were professional development, elementary, STEM, and self-efficacy. I 

then proceeded to read the titles to determining whether the literature was relevant to the 

topic. If the article title looked applicable and met the criteria for inclusion and 

exclusion, I viewed the abstract to affirm that the content was related to the research 

topic.

The next step of the search was to look at the references section of all articles that 

met the inclusion and exclusion criteria. I searched this section to find unknown articles.

I continued this process until a thorough review of literature had been attained. Noticing 

the same articles over and over, I was satisfied at the completeness of the search.

Article Coding Strategy

As I began extracting information for the articles, I categorized them into three 

groups: articles that concentrated on teacher self-efficacy, articles that concentrated on 

professional development models, and articles that concentrated on self-efficacy o f  

teachers within professional development. The self-efficacy articles were further sorted 

into three groups: seminal works pertaining to self-efficacy, sources o f  self-efficacy, and 

scales pertaining to self-efficacy. The professional development articles were further 

classified into two groups: STEM professional development and characteristics o f  

professional development.

Purpose of Literature Review 

Randolph (2009) established that there are multiple purposes for conducting a 

review of literature. Through this review of the literature, 1 anticipated to demonstrate a 

working knowledge of the following:

• prominent researchers in the field (Randolph, 2009),



• theories (Randolph, 2009),

• suggestions for future research (Gall, Borg, & Gall, 1996 as cited in 

Randolph, 2009),

• the utilization of theory into application (Hart, 1998, as cited by 

Randolph, 2009), and

• “a framework for relating new findings to previous findings” (Randolph, 

2009, p.2).

Randolph (2009) also suggested using Cooper’s (1988) Taxonomy of Literature Reviews 

as a guide to help plan the literature review process. Cooper (1988) focused on five 

literature review characteristics: focus, goal, perspective, coverage, organization, and 

audience (as cited in Randolph, 2009). I have included these characteristics and how 

each relates to my literature review in Table 1.
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Table 1

Cooper's (1988) Taxonomy o f  a Literature Review

Cooper’s
Characteristics

Category As related to my research

Focus • Theories • Self-efficacy
• Research outcomes • Sources of self-efficacy
• Practices or 

applications
• Professional 

development 
incorporation of self- 
efficacy sources

Goal • Critically analyze 
literature

• Identify the gap where I 
fit in

Perspective • Qualitative • Reveal my researcher 
biases

Coverage • Purposive sample • Survey the paramount 
articles

Organization • Conceptual format • Focus on the theoretical 
sources of self-efficacy 
and self-efficacy within 
professional development

Audience • Dissertation
committee

•
•
•

Dr. Swanson 
Dr. Randolph 
Dr. Sliger

Self-Efficacy

Bandura defined self-efficacy as individuals’ perceptions of their capability to 

successfully complete a task; whereas collective efficacy is a groups’ belief in its ability 

to affect change in the lives of students (Bandura, 1993,1997). Much research about 

self-efficacy has taken place over the past 30 years, along with a vast amount of recent 

research pertaining specifically to teacher self-efficacy. In an attempt to discover how 

self-efficacy is fostered among teachers, I summarized past research and synthesized how 

current findings fit into this complex theoretical framework.
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Bandura (1997) explained that self-efficacy influences human behavior within a 

variety of situations, including but not limited to educational contexts. Mintzes, Marcum, 

Messerschmidt-Yates, and Mark (2013) elaborated that the construct is not a personal 

trait, but rather a measure of confidence that differs by context and content. Self-efficacy 

theory was influenced by Bandura’s social cognitive theory and Rotter’s (1957) locus of 

control theory. Social cognitive theory, includes numerous self-referring belief systems 

that assist to develop an individuals’ self-perceptions about their capabilities. Locus of 

control theory refers to the degree to which individuals control outcomes.

Perceived Efficacy

Bandura (1993) claimed that the framework of human agency is best summarized 

by the incorporation of self-regulatory systems, along with knowledge about a subject 

and logical thinking in terms of the subject matter. Among these self-processes is the 

perceived belief of one’s ability to succeed in a task and control its outcomes. This is 

known as self-efficacy. Self-efficacy affects the capacity in which humans feel, think, 

behave, and motivate. Self-efficacy is a behaviorist theory that “postulates that human 

action is a function of social experiences and the cognitive interpretation or reflection of 

those experiences” (Adam & Forsyth, 2006, p.627). Self-efficacy manifests itself 

through the self-regulating systems of cognition, motivation, affective processes, and 

selection processes that assist in human development (Bandura, 1993). Bandura (1997) 

mentioned that self-efficacy is the perceived competence, rather than the actual 

competence, of achievement for an individual. Tschannen-Moran, Woolfolk Hoy, and 

Hoy (1998) stated that this evaluation can lead to a positive or negative misrepresentation 

of actual ability.
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Cognitive processes. Both skills and beliefs about ones’ ability are required for 

successful personal performance. Self-efficacy influences cognitive processes in the way 

in which individuals set goals and persist through adverse situations (Bandura, 1993). 

Perceived ability, comparison to others, social feedback, and perceived environmental 

control all affect self-efficacy beliefs through cognition. The self-belief system of 

perceived ability is thought of as an inherent characteristic or learned skill. Individuals 

who view ability as being a skill needing practice and attention have a “highly resilient 

sense of personal efficacy” (p. 121). Bandura (1993) confirmed that individuals, who 

compare their performance to that of others, have a greater sense of self-efficacy when 

they achieve an equal or higher evaluation. Desirable performance feedback elevates an 

individual’s sense of self-efficacy and individuals who utilize environmental constraints 

and opportunities have a much higher sense of self-efficacy (Bandura, 1993).

Motivational processes. Beliefs about self-efficacy contribute to motivation in 

several ways: (a) self-efficacy guides the goal setting process, (b) self-efficacy influences 

the effort put forth, (c) self-efficacy influences the duration of persistence in difficult 

conditions, and (d) self-efficacy influences how individuals react to failure (Bandura, 

1993).

Affective processes. Bandura (1993) summarized that individuals with low self- 

efficacy toward controlling outcomes experience much higher levels of physical and 

emotional stress, anxiety, and depression. Chwalisz, Altmaier, and Russell (1992) 

abstracted that teachers with low self-efficacy are reluctant to try and solve their 

academic problems and retreat inward, thus leading to burnout (as cited in Bandura,

1993).
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Selection processes. Efficacy acts as a contributing factor to intellectual 

development in three ways: (a) students’ perceived beliefs about their learning, (b) 

teachers’ perceived beliefs about the success of their efforts to impart learning, and (c) 

the schools collective sense of efficacy about their academic achievement (Bandura,

1993).

Teacher Efficacy

The development of teacher efficacy was influenced by the theoretical 

frameworks of Rotter and Bandura (Tschannen-Moran, Woolfolk Hoy, & Hoy, 1998).

The RAND organization first included this unknown construct in a teacher survey in an 

effort to gather information about teachers’ perceived control of student motivation and 

student learning (Armor et al., 1976; Tschannen-Moran, Woolfolk Hoy, & Hoy, 1998). 

These two items on the RAND survey elicited powerful results that further categorized 

teacher efficacy (TE) into general teaching efficacy (GTE) and personal teaching 

efficacy (PTE).

RAND researchers used Rotter’s (1966) locus of control theory as the foundation 

for the idea that teachers possess differing perceptions of how they control student 

outcomes, as opposed to subscribing to the idea that environmental factors are in control. 

The RAND items were linked to student achievement, teacher implementation of a new 

teaching strategy, and teacher stress (Tschannen-Moran, Woolfolk Hoy, & Hoy, 1998).

Bandura’s (1997) social cognitive theory also influenced teacher efficacy.

Bandura (1997) describes self-efficacy as the result of a cognitive process that involves 

the self-measurement of one’s own persistence, effort, resiliency, and coping ability. 

Mintzes et al. (2013) stated that this self-assessment refers to an individual’s ability to
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execute a task (personal self-efficacy) and the individual’s desired outcome through task 

completion (outcome expectancy). Wheatly (2002) summarized that Bandura’s seminal 

work dichotomized teacher efficacy into personal teacher efficacy and professional 

teaching efficacy.

Tschannen-Moran and Hoy (2001) purported that efficacious teachers exhibit the 

characteristics of motivation, self-efficacy, and autonomy toward their students that is 

often transferred to student belief systems. Teacher efficacy, cited as an important aspect 

of professionalism, is measured by the degree to which a teacher believes in his or her 

ability to aid in student learning (Berman, Bass, Pauly, & Zellman, 1997; Rizvi & Elliot, 

2005). Bandura (1993) stated that “Teachers who believe strongly in their instructional 

efficacy create mastery experiences for their students. Those beset by self-doubt 

construct classroom environments that are likely to undermine students’ sense of efficacy 

and cognitive development” (p. 140). Teachers who possess a heightened sense of 

instructional efficacy foster students’ intrinsic interests and help cultivate self-directed 

learners (Woolfolk & Hoy, 1990).

Efficacy Scales

In the mid-1970s the RAND organization conducted the first study of teacher 

efficacy by including two questions on a teacher survey that referenced teachers’ general 

teaching efficacy and personal teaching efficacy (Tschannen-Moran, Woolfolk Hoy, & 

Hoy, 1998). Rose and Medway (1981) developed a 28-item survey call Teacher Locus of 

Control (TLC) that asked teachers to assess student success and failure in relation to 

internal or external factors. Also in the early 1980s, Guskey (1981) developed a 30-item 

instrument named Responsibility for Student Achievement (RSA) that measured the
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degree teachers felt responsible for student success and failure. Ashton et al. (1982) 

created the Web Efficacy Scale as an attempt to extend the RAND items while 

compensating for the social desirability biases of the construct (Tschannen-Moran, 

Woolfolk Hoy, & Hoy, 1998). Gibson and Dembo (1984) later added to this new body of 

research through the creation a 30-item survey that defined the construct of teacher 

efficacy as including personal teaching efficacy (TTE) and general teaching efficacy 

(GTE). The Gibson and Dembo (1984) instrument was expanded by Emmer and 

Hickman (1991) to a 36- item scale that categorized efficacy into three factors: classroom 

management, personal teaching efficacy, and efficacy for environmental influences. 

Cheung (2008) elaborates that in 1997 Bandura created an unpublished 30-item scale that 

supported his notion of self-efficacy differing within content and context. Bandura’s 

scale attempted to broaden the construct with seven subscales: “efficacy to influence 

decision making, efficacy to influence school resources, instructional efficacy, 

disciplinary efficacy, efficacy to enlist parental involvement, efficacy to enlist 

community involvement, and efficacy to create a positive school climate” (Cheung, 2008, 

p.105). Tschannen-Moran and Woolfolk Hoy (2001) created a 24-item and 12-item 

measurement of preservice and inservice teacher efficacy called the Teachers’ Sense of 

Efficacy Scale (TSES). This scale measured instructional efficacy, classroom 

management efficacy, and student engagement efficacy.

Sources of Efficacy

Bandura (1997) proclaimed that teachers judge themselves according to four 

sources of efficacy that contribute to self- and collective efficacy: mastery experiences, 

vicarious experiences, verbal persuasion, and affective states. These sources are
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independent of one another and can be combined to gain a greater sense of efficacy.

Each source has a varying degree of influence on one’s belief about capability depending 

on the individual (Adams & Forsyth, 2006). Varying effects of self-efficacy are 

dependent on the specific task and environmental context (Tschannen-Moran, Woolfolk 

Hoy, & Woolfolk, 1998).

Mastery experiences. Mastery experiences or perceptions of past successful 

experiences are thought to be one of the most influential contributors to self-efficacy 

(Bandura, 1997, Adams & Forsyth, 2006). The mind’s use of remembering authentic 

experiences increases one’s belief about capability if these endeavors were mostly 

attained alone and viewed as challenging. Within the professional development model, 

Ross (1994) stated that the use, not just the exposure, of new instructional strategies helps 

strengthen teachers’ perceived self-efficacy (as cited in Tschannen-Moran & McMaster, 

2009). These mastery experiences build upon one another to expand existing self- 

efficacy beliefs to eventually create a solid foundation of efficacy (Bandura, 1997).

Vicarious experiences. Tschannen-Moran and McMaster (2009) gave the 

example that a teacher observation of the successful or unsuccessful modeling of a 

teaching strategy is a vicarious experience. These experiences can be helpful since 

modeling allows for the comparison of performances in situations that have no standard 

measurement of quality (Bandura, 1997). The closer the observed performance is and the 

more similar participants are, then the greater the perceived confidence will be.

Successful modeling elicits feelings of the task being manageable; unsuccessful modeling 

makes the task seem unattainable to the observer (Joyce & Showers, 1988). If used in 

combination with other sources, vicarious experiences can be highly effective.
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Professional development can provide these vicarious experiences through video or 

actual modeling, with observation of a peer being most effective (Joyce & Showers, 

1988).

Social persuasion. Tschannen-Moran and McMaster (2009) stated that although 

verbal persuasion is not perceived to be a powerful source of self-efficacy alone, when 

combined with other sources it can “provide teachers the encouragement necessary to 

expend effort toward realistic goals aimed at strengthening their teaching skills” (p.230). 

Verbal persuasion aids in feelings of self-efficacy when eoworkers or administrators, 

especially significant colleagues, express positive, verbal support through reflective 

discourse on the observed ability of a teacher to effectively execute a new teaching 

strategy (Bandura, 1997). Another form of verbal persuasion is demonstrated through 

professional development; presenters make statements about the effectiveness of the 

newly learned skill (Stein & Wang, 1988).

Affective states. Bandura (1997) summarized that a person’s capability to cope 

with challenging or threatening situations dictates their emotional and physiological 

levels of arousal. These states of arousal can be a hindrance or a help to the successful 

navigation of challenging situations (Tschannen-Moran & McMaster, 2009). In a 

professional development situation, new knowledge might initially elicit feelings of 

excitement and intrigue, then turn into nervousness about the successful implementation 

within the classroom. This uneasiness can be alleviated by practicing the new knowledge 

in a nonthreatening environment before the implementation within the classroom 

(Tschannen-Moran & McMaster, 2009).
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Empirical Research: Sources of Teacher Efficacy 

Tschannen-Moran and McMaster (2009) did not fully support the limited view of 

self-efficacy sources being limited to mastery experiences, verbal persuasion, vicarious 

experiences, and affective states. Gabriele and Joram (2007) stated that “little empirical 

research has examined the sources of teacher efficacy. Furthermore, enhancement of 

teacher self-efficacy has rarely been a target of professional development” (p. 61).

Adams and Forsyth (2006) stated that self-efficacy is not solely influenced by Bandura’s 

four popular sources, but environmental factors are also associated with a heightened 

sense of self-efficacy. In order to help create a more thorough theoretical framework, 

research is needed in this area (Klassen, Tze, Betts, & Gordon, 2011).

Klassen et al. (2011) conducted a review of recent research regarding self- and 

collective teacher efficacy. This review summarized the current state of teacher efficacy 

research from 1998 to 2008 and highlighted the key issues that encapsulate this line of 

research. This review began where a previous teacher self-efficacy summary left off. 

Klassen et al. (2011) proposed that there is a gap in the literature pertaining to the sources 

of teacher efficacy. “Research investigating the sources of teacher efficacy would help 

explain the process by which teacher efficacy is develops and might lead to insights into 

how to better enhance self- and collective efficacy of teachers” (Klassen et al., 2011, 

p.24). The researchers found only seven studies from 1997 to 2008 that investigated the 

sources of teacher efficacy and acknowledged the need for increased empirical research 

on the topic. I synthesized each study in the following section. Table 2 displays the 

recent findings for Klassen et al. (2011) that pertains to sources of teacher efficacy.
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Table 2

Sources o f  Efficacy Studies

Author Research Design Type of Efficacy Sources of Efficacy
Adams, C. M., and Quantitative Collective efficacy • School structure
Forsyth, P. B. Hierarchical • Socioeconomic
(2006) multiple regression status 

• School level
Bruce, C. D., and 
Ross, J. A. (2008)

Qualitative and 
Quantitative case 
study

Self-efficacy of 3rd 
and 6th grade 
elementary teachers 
of reform-based 
mathematics 
instructional 
practices

• Mastery 
experiences

• Verbal 
persuasion

• Vicarious 
experiences

• Physiological 
emotional cues

• Link between 
these four 
sources

Cheung, H. Y. 
(2008)

Mixed Methods 
Independent t-test 
Regression analysis 
Open-ended 
questionnaire

Self-efficacy of 
Shanghai and Hong 
Kong primary in- 
service teachers

• Daily teaching 
experience

• Respect from 
students and 
parents
University
training

Gabriele, A. J., and Qualitative Self-efficacy of • Reflection of
Joram, E. (2007) Talk-aloud lesson novice and veteran successful past

reflection first- and second- 
grade teachers with 
reform-based 
mathematics 
instruction

experiences

Milner, H. R. Qualitative Self-efficacy of a • Verbal
(2002) Case study high-school, 

European American 
teacher

persuasion in 
connection with 
mastery 
experiences 
within 

• Social and 
contextual 
aspects of these 
sources

Milner, H. R., and Qualitative Self-efficacy of a •  Contextual



28

Woolfolk Hoy, A. Case study high-school, factors
(2003) African American • Mastery

teacher experiences
• Physiological and

emotional cues
Ross, J., and Bruce, Quantitative Teachers’ • Mastery
C. (2007) Delayed treatment classroom experiences

design management • Verbal
efficacy, persuasion
engagement • Vicarious
efficacy, and experiences
instructional • Physiological
strategy efficacy emotional cues

Adams and Forsyth (2006) defined collective efficacy as the belief of a group of 

individuals to bring about change, specifically with student achievement. The 

researchers investigated teachers’ collective efficacy within 79 elementary, middle, and 

high schools by examining contextual school factors that influence teacher efficacy. 

These factors include the influence of socioeconomic status, grade level, and school 

bureaucratic structure. Collective efficacy is an area of belief systems that has seen little 

to no research, specifically sources of collective efficacy. The authors argued for the 

expansion of the theory to include other sources of efficacy besides Bandura’s well- 

known four. There is empirical evidence for individual efficacy of student 

socioeconomic status, school level, and school structure (Adams & Forsyth, 2006), but 

these variables have not been used to explain variations in collective school structure.

Bandua (1997) stated that self-efficacy is the self-judgment of one’s capability to 

successfully accomplish a task “under specific circumstances” (Adams & Forsyth, 2006, 

p.628). Admas and Forsyth (2006) divided efficacy sources into remote and near sources. 

Mastery experiences, vicarious experiences, social persuasion, and affective states are all
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remote sources because these take place in the past, whereas contextual sources act as a 

present influence on efficacy. Environmental and contextual factors of a school that 

affect group and individual perceptions are not part of the locus of control theory that 

helped to create teacher efficacy.

A random sample of 545 fifth-, seventh-, and eleventh-grade teachers were given 

a collective teacher efficacy scale (Goddard, 2000) and a scale measuring school 

structure, specifically school rules, regulations, and procedures. Data about 

socioeconomic status, school level, and academic achievement was gathered from the 

state department website. The percentage of students receiving free or reduced lunch was 

the measure of socioeconomic status. School level was entered categorically as 

elementary, middle, or high school. Academic achievement was obtained from the 

schools’ performance scores which are based on standardized test scores and student 

attendance.

Adams and Forsyth (2006) suggested that collective efficacy is not only 

influenced by the sources purposed by social cognitive theory, but contextual factors as 

well. Locus of control theory suggests that self-referent beliefs are also formed by 

environmental conditions. The researchers concluded that socioeconomic status, school 

structure, and school level accounted for the variability of teacher perceptions about the 

schools’ ability to effectively engage in instructional practices and elicit student 

achievement. This study adds empirical and theoretical support for contextual factors 

such as socioeconomic status, school structure, and school level associated with 

collective efficacy. Adams and Forsyth (2006) summarized that “Our finding illustrate 

the importance for collective efficacy studies to operationalize efficacy sources derived
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from both locus of control and social cognitive theories in order to form a more 

comprehensive understanding of how and why these beliefs develop” (p.638). A thought 

for future research is the question of how these remote and proximate sources influence 

each other.

Bruce and Ross (2008) studied the interaction among Bandura’s four sources of 

efficacy in third- and sixth-grade teachers. Twelve volunteer participants were paired 

with a colleague known as a peer coach. Professional development was implemented 

through peer coaching and in-service sessions geared toward standards-based 

mathematics instruction. The professional development focused on both content and 

pedagogy.

Bruce and Ross (2008) collected qualitative and quantitative data: (a) pre-and 

post-intervention teacher observations, (b) peer coaching narrative reflections, (c) pre- 

and post-intervention online self-reports about instructional practices, (d) pair interviews, 

and (e) professional development field notes. The analytics used were pattern matching, 

cross-case analysis and statistical analysis of the self-report to arrive at three findings.

The findings suggested that the professional development model successfully helped 

teachers incorporate a standards-based approach to teacher mathematics. Bruce and Ross

(2008) also found that quality instruction was influenced by peer coaching that allowed 

for peer- and self-reflection. Lastly, the researchers reported that self-efficacy increased 

due to the specific professional development model; peer coaching positively influences 

teacher efficacy through the union of the four sources of efficacy.

I looked further into these findings associated with teacher efficacy, specifically 

the combination of efficacy sources. Self-efficacy decreased at the onset of the
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professional development, but increased as teachers learned the new instructional 

strategy. The rise in teaching efficacy was due to a variety of characteristics of the 

professional development program that are directly linked to Bandura’s four sources of 

efficacy. The peer coaching aspect of the professional development assisted with the 

combining of sources to increase teaching efficacy. Bruce and Ross (2008) stated that 

the observed data “demonstrates how peer coaching generates multiple positive sources 

of efficacy information to the teacher thus increasing the likelihood of implementation of 

more challenging pedagogical practices” (p.361).

This study was effective at investigating how Bandura’s sources of self-efficacy 

work in tandem with one another, but I am interested if other sources that influence 

teaches’ judgments about their capabilities with standards-based teaching are present. 

Because this study only used elementary math teachers, I wonder how this model of 

professional development would affect different grade levels and content areas.

Cheung (2008) compared the self-efficacy of 725 Hong Kong and 575 Shanghai 

primary in-service teachers. There is a lack of research about Chinese teacher efficacy 

and factors that contribute to their efficacy. The purpose of the study was to compare 

Hong Kong and Shanghai teacher efficacy using a modified version of the Teachers’ 

Sense of Efficacy Scale (Tschannen-Moran & Hoy, 2001). Cheung (2008) quantitatively 

used teacher characteristics such as school location, age, gender, teaching experience, and 

degree attainment and qualitatively used questionnaire responses to explore causal factors 

linked to teachers’ heightened sense of efficacy.

Shanghai teachers had significantly higher levels of overall and specific teaching 

efficacy when compared to Hong Kong teachers. Cheung (2008) conducted regression
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analysis and found that greater teaching experience, being female, and the Shanghai 

location were factors that predicted higher teaching efficacy. After a thorough content 

analysis of the questionnaire that asked the Shanghai teachers to list three factors that 

contributed to their self-efficacy, Cheung (2008) found three common themes. Teachers 

reported the following contributed to their feelings of efficacy: observed sense of respect 

by students and teachers, daily teaching experience, and university training both before 

and during one’s teaching career.

The Chinese government tried to improve the image of teachers by providing a 

variety of training for teachers and administrators (Cheung, 2008). These learning 

opportunities, which are usually provided by educational institutions, were topics such as 

morality, politics, and citizenship. The government continuously evaluated and improved 

teacher training in order to foster a sense of professionalism. This professionalism helped 

nurture teachers’ heightened sense of self-efficacy.

Milner (2002) conducted a single-case study that explored the sources of self- 

efficacy for a veteran, high school teacher who experienced several challenging situations 

in her 19 years of teaching. The researcher attempted to address a void in the self- 

efficacy literature related to contextual factors associated with heightened self-efficacy 

among teachers. Milner (2002) utilized observations and semi-structured interviews to 

collect data. The observations lasted for a 5-month period and included all aspects of the 

teacher’s work environment.

Factors associated with teacher confidence were verbal persuasion and mastery 

experiences (Milner, 2002). Verbal feedback from students, parents, and colleagues was 

the primary source of efficacy until engaging in a mastery experience. Although much
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literature stated that mastery experiences are the most influential source of efficacy, 

Milner (2002) posited that the context of a situation might theoretically affect this 

hierarchical relationship.

Milner’s (2002) study seamlessly linked Bandura’s two sources of self-efficacy: 

verbal persuasion and mastery experiences. Absent from the research was how the other 

two sources of self-efficacy are connected. Milner (2002) stated that most literature 

refers to the theory of self-efficacy as being a linear one, but there is evidence showing its 

convergence. More qualitative and quantitative empirical studies are needed in this new 

line of theoretical research. Since this study investigated an affluent, Midwestern, 

suburban context, a different contextual situation would be advantageous to further the 

research on sources of self-efficacy.

This case study focused on the understanding of the sources of self-efficacy for an 

African American teacher in a suburban, Midwestern high school. The participant was a 

veteran teacher who was the only African American female teacher in the high school. 

Milner and Woolfolk (2003) conducted in-depth interviews and observations to arrive at 

the findings. This teacher’s self-efficacy was threatened by a lack of verbal persuasion 

because of feelings of isolation, physiological and emotional arousal due to stereotypes, 

and a lack of mastery experience because of unachievable goals set by the participant. 

Student and parent support and respect, as well as participant self-reflection on past 

mastery experiences, helped increase self-efficacy.

Milner and Woolfolk Hoy (2003) found that although “emotional and 

psychological burdens” were a threat to the participant’s self-efficacy because of undue 

pressure to “demystify preconceived negative stereotypes,” the participant persisted with



34

the support of self-reflection (p.273). The participant reflected on past successful 

mastery experiences that were similar in context to her current school setting. Milner and 

Woolfolk Hoy (2003) summarized that context played a powerful role in decreasing or 

increasing efficacy beliefs.

Ross and Bruce (2007) conducted a randomized field trial of 106 sixth-grade 

teachers who were being asked to implement a standards-based mathematics practices. 

The theoretical and pragmatic goal of this research was to help develop improved 

professional development opportunities for teachers by understanding the connections 

between sources of self-efficacy and how these are influenced by colleagues and 

professional development designers. Ross and Bruce (2007) stated that “despite the 

importance of the construct, few researchers have reported the effects of interventions 

intended to increase teacher efficacy” (p.50). The study utilized a delayed treatment 

design that allowed both the control group and experimental group to receive four months 

of professional development that focused on Bandura’s four sources of self-efficacy.

Due to mathematics instructional reform initiatives, participants were asked to 

execute instructional practices in which they had no previous experience with, use 

specific content knowledge that teachers may or may not possess, instruct struggling 

students about reasoning techniques, and partake in unplanned classroom discourse.

These experiences were a threat to teachers’ self-efficacy. The participants received one 

full day of training and three 2-hour after-school sessions of training that were presented 

from expert teachers within the school system. The general framework of the 

professional development utilized both presenters and teachers. The presenters modeled 

how to communicate mathematical ideas and teaching strategies, while teachers were
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asked to practice the new skills in their classrooms, collect artifacts from the practice 

experience, and reflect with peers about the experience. The four sources of self-efficacy 

were incorporated throughout the professional development. Mastery experiences were 

present in the professional development model that was employed and through the 

redefining of what a successful lesson entails. Vicarious experiences were included by 

allowing teachers to observe the teaching strategies being implemented by an 

experienced teacher and hearing peers talk about the classroom implementation of the 

new strategy. Social persuasion was represented in the professional development through 

verbal reassurance from presenters. Physiological and affective states were taken in 

consideration by planning the order of topics presented from easiest to more challenging.

Ross and Bruce (2007) measured teachers’ self-efficacy with the Teacher’s Sense 

of Efficacy scale developed by Tschannen-Moran and Woolfolk Hoy (2001). In addition 

to the Teacher’s Sense of Efficacy scale, the researchers included questions about prior 

educational experience, prior professional development experience and standards-based 

teaching. This scale had a reliability of a  = .81 and was highly valid. The 5-point Likert- 

type scale was administered two weeks before and after the professional development 

experience. The instrument measured teachers’ efficacy for engagement, teaching 

strategies, and student management.

The results were acquired by using a multivariate analysis of covariance. Ross 

and Bruce (2007) found that although all three efficacy variables had a significant 

influence, classroom management was the only statistically significant variable. Ross 

and Bruce (2007) “recommend intensive qualitative studies of the effects of professional 

development on teacher beliefs about their capacity, focusing especially on the extent to
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which professional development influences teacher choices about the sources of efficacy 

information” (p.59). The researchers concluded that professional development can help 

create more assured teachers by focusing on sources of self-efficacy.

Gabriel and Joram (2007) chose to study one documented source of teacher self- 

efficacy: Teacher reflection on instructional practices and the criteria used to evaluate 

success. The researchers pointed out that teacher benchmarks for success in traditional 

teaching models do not work with new reform-based practices. Teachers need new 

criteria to assess this curriculum with different goals and pedagogy.

The purpose of the study was to investigate the basis to which teachers use to 

define success in their teaching of reform-based mathematics. The ten, female 

participants taught in a variety of schools, were first- and second-grade teachers and were 

involved with the program for one (novice) or five (veterans) years. The program 

consisted of monthly meetings of classroom teachers sharing their experiences with the 

implementation of the previous meetings’ topic and learning a new math-reform teaching 

strategy. Gabriel and Joram (2007) used a talk-aloud methodology which uses verbal 

reporting that focuses on cognitive processes. Participants narrated the newly learned 

action acquired from the professional development to the researchers. The details that 

participants choose to highlight allowed the researchers to see what participants viewed 

as important for the success of their lessons.

Gabriel and Joram (2007) received 197 comments through teacher self-reflection 

that were categorized into the following categories: lesson goals and outcomes, 

pedagogical behaviors, student comprehension, student thinking, student affect, student 

conduct, and temporal change. Eighty-nine percent of veteran teachers reported



37

successful lessons, while only 68% novice teachers reported success with reform-based 

practices. This indicated that teacher experience with reform-based mathematics 

teaching is on a continuum of progress. Affective differences in teacher groups were also 

observed. Novice teachers showed positive feelings about lesson goals and desired 

outcomes, while veteran teachers had positive feelings when describing student thinking. 

Gabriel and Joram (2007) conclude that “different sets of criteria forjudging success are 

salient to these teachers” (p.71). This study was well planned and executed, but I think 

the talk-aloud methodology should be used in combination with in-depth participant 

interviews and observations.

Summary of Efficacy Sources

These paramount studies were beneficial individually, but became exponentially 

more powerful when comparing the details surrounding their sources of self-efficacy. 

Feedback, context, and culture were the shared characteristic of these studies. A common 

thread among these studies was the powerful nature and function that feedback plays in 

self-efficacy beliefs, this feedback was experienced through self, parent, student, or 

colleague interactions. Milner (2002) summarized that feedback from colleagues was the 

integral component in maintaining self-efficacy and recommends a form of mentoring 

embedded within professional development programs. Bruce and Ross (2002) also found 

that positive peer feedback through peer coaching provided a source of efficacy. Milner 

and Woolfolk Hoy (2003) observed that participant self-reflection of mastery experiences 

was the key component to the preservation of self-efficacy. Bruce and Ross (2002) 

espoused that a reciprocal relationship among self-efficacy, feedback, and instruction
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exists that mediates the increased quality among all three. There remains an interesting 

void in research regarding the quality and types of feedback related to self-efficacy.

Milner and Woolfolk Hoy (2003) and Milner (2002) stated that culture and 

context play a significant role in defining teacher efficacy. These researchers stated that 

self-reported participant efficacy would probably differ in alternative settings, which in 

turn would create vastly different experiences for participants. Milner and Woolfolk Hoy 

(2003) observed context as being a vehicle for remembering past mastery experiences 

that share similar contextual features to the current situational context. Gabriele and 

Joram (2007) found that different sets of events serve as sources of self-efficacy for 

veteran and novice teachers. Similarly, Cheung (2008) concluded that cultural 

differences might be a reason for efficacy differences between teachers living in 

Shanghai and Hong Kong. Diversity of context and culture directly influenced teacher 

efficacy; this line of research deserves more empirical attention.

Empirical Research; Professional Development and Efficacy Sources 

There has been much literature connecting the two topics of professional 

development and teachers’ sense of self-efficacy; this same literature supports the need 

for well-designed professional development for teachers. I will discuss these connections 

to establish a relationship between the two, critique the existing literature, and highlight a 

need for further research to form the basis for my research. Lumpe et al. (2012) 

summarized that professional development influenced teacher beliefs through Bandura’s 

four principle sources of efficacy. Those four principles are mastery experiences, 

vicarious experiences, verbal persuasion, and affective states (Lumpe et al., 2012). Table
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efficacy.

Table 3

Professional Development and Efficacy Studies
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Professional
Development

Source of Teacher 
Efficacy

Four different
formats
designed with
various sources
of efficacy
Reading
instruction
workshops
Elementary
teachers

Mastery
experiences
Verbal
persuasion
Vicarious
experiences
Coaching

Author

T schannen-Moran 
and McMaster
(2009)

Bruce, Esmonde, 
Ross, Dookie, and 
Beatty (2010)

Powell-Moman and
Brown-Schild
(2011)

Mintzes, Marcum, 
Messerschmindt- 
Yates, and Mark

Research Design and 
Instrument

Quasi-experimental
quantitative design
• Teachers’ Sense 

of Efficacy Scale
• Teacher Sense of 

Efficacy for 
Literary
Instruction scale

• Measurement of 
new strategy 
implementation

Mixed Methods
design
• Teachers’ Sense 

of Efficacy Scale
• Interviews, 

observation and 
field notes

Quasi-experimental 
quantitative design 
• Marshall et al

(2009) self- 
efficacy survey

Mixed Methods and 
non-equivalent 
control group design

• Classroom- 
embedded

• Collaborative
• On-going
• Reform-based 

mathematics 
instruction

• Elementary 
teachers_______

• Two-year 
program with 
summer 
externship and 
institute

• Scientist-teacher 
partnership

• STEM inquiry- 
based instruction

• K-12 teachers
• Three years
• Professional 

learning

• Vicarious 
experiences

• Mastery 
experiences

• Coaching
• Verbal 

persuasion

• Mastery 
experiences

• Verbal 
persuasion

• Vicarious 
experiences

• Mastery 
experiences

• Vicarious
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(2013) • Teaching Science communities experience
as Inquiry • Lesson Study • Emotional
Instrument • Demonstration reinforcement
(Smolleck et al., Laboratories • Social
2006) • Elementary persuasion

• Clinical,structured science teachers
interviews

Nadelson, Callahan, Mixed Methods • STEM • Mastery
Pyke, Hay, Dance, •  Teaching professional experiences
and Pfiester (2013) Confidence development • Vicarious

Scale (Woolfolk • 3-day summer experience
Hoy, 2000) institute • Emotional

• Science • Online modules reinforcement
Teaching • Support visits • Social
Efficacy Belief • Elementary persuasion
Instrument teachers
(Riggs &
Enochs, 1990)

• Pittsburgh
Freshman
Engineering
Attitudes Survey
(Besterfield-
Sacre, Atman, &
Shuman, 1998)

Tschannen-Moran and McMaster (2009) used four professional development 

models that were designed with varying degrees of sources of efficacy to explore teacher 

efficacy when implementing a reform-based reading teaching strategy. The four 

treatment groups of professional development were organized as an additive model that 

was expanded to include the previous level of efficacy. Treatment 1 received verbal 

persuasion, Treatment 2 added vicarious experiences to verbal persuasion, Treatment 3 

received the two previous sources plus mastery experiences, and Treatment 4 added 

coaching to the previous three sources. The quasi-experimental study used nine schools 

that ranged in socioeconomic status and context. The Teachers’ Sense of Efficacy Scale
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(Tschannen-Moran & Woolfolk Hoy, 2001), a modified Teacher Sense of Efficacy for 

Literary Instruction scale (Tschannen-Moran & Johnson, 2004), and a measurement of 

the implementation of a new teaching strategy were administered before and after the 

professional development experience to 93 kindergarten through second-grade teachers.

Tschannen-Moran and McMaster (2009) were not able to confirm the hypothesis 

that the professional development model of additive self-efficacy sources increased 

teachers’ reported self-efficacy as the sources increased from Treatment 1 to Treatment 3. 

Using a repeated-measures ANOVA, Tschannen-Moran and McMaster (2009) reported 

that teachers, exclusive of treatment group, expressed a significant increase in self- 

efficacy across time [F(3,89) = 33.42,/? < .01] and self-efficacy for reading instruction 

across time [F(3,89) = 19.69,/? < .01], but the treatment groups had no significant effect 

on either efficacy. There was a significant effect of Treatment 4 on the implementation 

of the new reading strategy that included coaching as the only difference, F(3,89) = 

19.57,/? < .01. This study demonstrated that professional development designed with 

authentic mastery experiences that incorporate the support of a coach situated in the 

context on one’s own classroom can influence teachers’ self-efficacy to implement a new 

teaching strategy. Tschannen-Moran and McMaster (2009) illustrated that professional 

development models designed with efficacy sources affect teaching efficacy and 

implementation of a new teaching strategy. This study could be extended to incorporate 

the reasons why teachers felt a heightened sense of confidence through qualitative, in- 

depth interviews. There is also a need to explore coaching models of professional 

development that include sources of efficacy. Tschannen-Moran and McMaster (2009)
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supported the claim that this model of coaching increases teachers’ efficacy for the 

implementation a new teaching strategy.

Bruce, Esmonde, Ross, Dookie, and Beatty (2010) found that professional 

development focused on reform-based mathematics instruction that included aspects of 

classroom-embedded learning, peer coaching, and collaborative networking increased 

teacher efficacy and student achievement scores. This case study compared the context 

and outcomes of two, similar school districts participating in the same professional 

development using qualitative and quantitative data. Participants were elementary 

teachers who had varying degrees of teaching experience, diverse teaching practices, and 

came for a variety of backgrounds. Quantitative data included a teacher efficacy survey 

and a student achievement test; qualitative data included classroom observations, 

participant interviews, and field notes.

Bruce et al. (2010) found that the effects of professional learning on teacher 

efficacy and student achievement are substantially different for the two districts: (a) 

Unsubstantiated teacher efficacy did more harm than good on professional development 

outcomes; (b) teacher efficacy did not directly create student achievement, rather it 

assisted with teacher persistence and goal setting; and (c) previous exposure to 

professional development was an important variable that affected goal setting, perceived 

value of learning, and ability to collaborate. District B had higher self-efficacy scores on 

the pre-test than District A; this was interesting because District A participated in a 

similar form of professional development during the previous four years. Bruce et al.

(2010) theorized that this was because the teachers in District A might have been aware 

of the effort that it actually takes to implement quality mathematics instruction. The
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post-test scores of the district that initially had higher scores dropped and the other 

district outperformed them on both teacher efficacy and student achievement.

After reviewing qualitative data, Bruce et al. (2010) summarized that the district 

that had previous experience with reform-based mathematics professional learning 

interacted with the professional learning sessions in a much more meaningful manner 

than the district that had not received previous experience with reform-based 

mathematics instruction. Gains in student achievement and the heightened self-efficacy 

experienced by District A teachers allowed them to set higher goals, which then lead to 

taking risks in the classroom with problem solving content and instructional practices. 

Prior experience with professional learning was a primary contributing factor to the 

success of sustained, collaborative, classroom-embedded teacher learning experiences. I 

am interested if this same professional learning model would work with STEM reform- 

based practices. This study makes me wonder exactly how long it would take teachers to 

truly accept and understand new instructional practices since District A had a combined 

five years of professional learning experience. I am interested in knowing if there is a 

ceiling effect of professional learning and what is the optimal amount of time to partake 

in a reform-based professional learning experience.

The Kenan Fellows Program, a scientist-teacher partnership, was designed to give 

elementary, middle, and high school teachers the opportunity to participate in an intense 

2-year externship with scientists situated within a professional development institute.

The professional development aspect of this program focused on inquiry-based 

instruction, while the summer externship with a mentor allowed mentees to gain a better 

understanding of the content knowledge and research. Powell-Moman and Brown-Schild
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(2011) followed 23 Fellows throughout a two-year period. The participants took an 

online survey that contained questions pertaining to demographics, self-efficacy, school 

support systems, and inquiry-based classroom practices. This six-point Likert-type rating 

scale was adapted from Marshall, Horton, Igo, and Switzer (2009). The demographic 

information included ethnicity, gender, teaching experience, content taught, grade level 

taught, and certification level. The Kenan Fellows included 17 females and six males; 20 

of which described themselves as white, two as African-American and one as other.

There were 17 high school teachers, 7 middle school teaches, and 2 elementary teachers.

The study revealed that teachers who participated in the Kenan Fellows Program 

significantly increased their overall self-efficacy for implementing inquiry-based teaching 

methods in the classroom (t (22) = -2.81 ,P <  .05). Powell-Moman and Brown-Schild 

(2011) found that the number of years teaching was positively correlated with a Fellow’s 

self-efficacy score before participating in the professional development and externship (r 

(21) = .46; p  < .05), but was not correlated to their post-program score (r(21) = -.06; p  = 

.77). Powell-Moman and Brown-Schild (2011) found no correlation between teaching 

experience and inquiry-based instruction within the classroom pre-program, but found a 

negative correlation between the two post-program (r(21) = .46; p  < .05). The researchers 

suggested that the content knowledge acquired from the Kenan Fellows Program may 

explain the increased self-efficacy score of teachers who were not previously associated 

with a STEM career than Fellows with a prior STEM career (M= 22.1, M -  19.7, 

respectively, p > .05). Powell-Moman and Brown-Schild (2011) advised that this 

“indicates that the content knowledge gained from program experiences is the primary 

determinant behind the increase in self-efficacy for teacher without prior STEM careers”
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(p.52). This study proposed that professional development that incorporates a 

scientists/teacher partnership will benefit both teachers and students.

Differentiated professional development like the Kenan Fellows Program allows 

experienced and novice teachers to collaborate with scientists in a nontraditional setting 

in order to improve content and pedagogical knowledge. The development of a 

curriculum project in tandem with the mentor provides a powerful source of efficacy for 

participants through the coaching experience. These mastery experiences take place in an 

authentic context that carry over to the classroom setting. 1 am interested in the student 

demographics of the participating teachers; I would have incorporated quantitative 

student achievement data and qualitative data regarding how these nontraditional 

experiences transferred into the classroom.

Mintzes, Marcum, Messerschmindt-Yates, and Mark (2013) sought to illustrate 

the influence that professional learning communities have on science teaching efficacy. 

Specifically, demonstration labs and lesson studies were integrated in the professional 

learning community model as a means of designing, planning, implementing, observing, 

and reflecting about science concepts and lessons. Through a mixed-methods design, the 

researchers gathered quantitative data and qualitative data from 116 elementary teachers 

in two school districts over a three-year time span. Each professional learning 

community included about five teaches and met biweekly to participate in supportive 

discourse regarding inquiry-based science instruction.

The Teaching Science as Inquiry (TSI) instrument developed by Smolleck et al. 

(2006) measured personal self-efficacy and outcome expectancy at the beginning and end 

of the three-year period. Structured clinical interviews were conducted one year after the



46

completion of the professional development to inquire about instructional practices and 

personal changes after involvement in professional learning communities. The 

quantitative data supported the significant shift of the experimental groups’ scores in both 

personal self-efficacy and outcome expectancy after participation in the professional 

learning community. The qualitative data revealed that teachers lacked confidence with 

science curriculum and inquiry-based instruction due to a lack of preparedness in 

childhood and adulthood educational experiences. Participants felt empowered by the 

collaborative nature of the sustained professional learning communities and experienced 

a magnitude of Bandura’s four sources of efficacy throughout the three-year period. 

“These findings suggest that the highest levels of self-efficacy are found in those who 

have a strong science background and an inclination to engage in reform-based teaching 

practices” (Mintzes et al., 2013, p.1203). Unfortunately, the small sample size impeded 

the generalizability of this study to a broader population. The lack of randomly assigned 

experimental and control groups was a limitation, as well.

Nadelson et al. (2013) investigated a professional development model called 

SySTEMic Solution that was designed to increase teachers’ ability to engage in inquiry- 

based STEM practices. The year-long professional development operated using a cohort 

design that consisted of a 3-day summer institute, online modules, and school-based 

teacher support. The study examined the influence of teacher confidence, teacher 

attitudes, knowledge of, and efficacy for teaching inquiry-based STEM instruction. The 

researchers were interested in comparing the outcomes of the Year 1 cohort and Year 2 

cohort by assessing teacher knowledge, confidence, efficacy, and perceptions of STEM
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education before and after the 3-day summer institute. The 68 participants were 

elementary teachers from a large, diverse school district.

Year 1 and Year 2 participants completed five assessments: a demographics 

survey, a STEM confidence survey adapted from the Teaching Confidence Scale 

(Woolfolk Hoy, 2000), the Science Teaching Efficacy Belief Instrument (STEBI; Riggs 

& Enochs, 1990), a modified version of the Pittsburgh Freshman Engineering Attitudes 

Survey to explore attitude toward STEM education (PFEAS; Besterfield-Sacre, Atman, 

&Shuman, 1998), and an evaluation scale to assess institute perceptions. Nadelson et al. 

(2013) reported similarities and differences among the pre-institute relationships studied 

in the first research question. “Both cohorts were found to have positive correlations 

among comfort with STEM, knowledge of STEM, efficacy for teaching STEM, and 

confidence with STEM” (p. 164). There was no significant correlation between level of 

education and grade level taught in both cohorts. Nadelson et al. (2013) reflected that 

“only the Year 2 cohort engineering attitude scores were revealed to be significantly 

correlated with their knowledge of STEM” (p. 164).

The second research question analyzed the changes in efficacy, confidence, and 

attitude toward STEM after attending the summer institute and any differences between 

cohorts. Nadelson et al. (2013) found “significant increases in participants’ efficacy for 

teaching STEM, F{ 1, 66) = 61.60,/? < .01, with an effect size of .48; confidence for 

teaching STEM, F{ 1, 66) = 29.91,/? < .01, with an effect size of .31; and attitudes toward 

engineering, F (l, 66) = 84.76, p < .01 and an effect size of .56. Consistency between 

cohorts was reported which lead the researches to believe that the institute had a positive 

influence on both the first- and second-year cohorts.
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The third research question inquired about specific conditions of the institute that 

were most useful for the participants. Participants highly rated exploration using hands- 

on activities and curriculum integration. Both cohorts reported that received resources, 

follow-up support, and time to reflect about curriculum integration were beneficial.

Nadelson et al. (2013) posited that professional development that was designed to 

increase participants’ content knowledge of STEM will also influence efficacy, attitudes, 

and confidence of STEM instructional practices. This is a necessary component of 

positively influencing elementary teachers’ inquiry-based success in the classroom. 

Nadelson et al. (2013) concluded that “our results provide justification for developing 

and providing concentrated short-term continuing education to teachers to increase their 

capacity to teach STEM concepts” (p. 166).

Summary of Professional Development and Sources of Self-Efficacy

The nexus of these studies can be described by the similarities and differences in 

the duration of professional development, heightened sense of self-efficacy, and teaching 

experience. The short-term professional development findings of Nadelson et al. (2013) 

contradicted the findings of Mintzes et al. (2013) and Bruce et al. (2010). Mintzes et al. 

(2013) claimed that sustained professional learning communities foster teachers’ sense of 

self-efficacy; Bruce et al. (2010) found that an intense year-long model of professional 

development significantly increased teachers’ self-efficacy. There is a need for 

additional research of duration guidelines of STEM professional development that leads 

to increased self-efficacy.

Tschannen-Moran and McMaster (2009) and Bruce et al. (2010) corroborated the 

observed decline or increase in teachers’ self-efficacy resulting from the recalibration of
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perceived abilities after obtainment of new information. Declines in self-efficacy for 

teachers without the support of a coach were reported for efficacy with a new reading 

instructional strategy (Tschannen-Moran & McMaster, 2009). Teachers re-evaluated 

their definition of an effective teacher and adjusted their own beliefs. Bruce et al. (2010) 

made a similar observation of a heightened level of pre-test self-efficacy for teachers who 

were unfamiliar with a new instructional strategy as opposed to teachers who were 

already using the strategy. The post-test scores revealed an accurate self-assessment of 

perceived ability after a recalibration of self-efficacy beliefs. Tschannen-Moran and 

McMaster (2009) concluded that “This drop indicates that self-efficacy is more complex 

than expected” (p. 241).

Nadelson (2013) summarized that years of teaching experience were not 

associated with STEM content knowledge or self-efficacy for teaching STEM content, 

and concluded that teachers of all ages and levels of experience benefit from STEM 

professional development learning opportunities. Powell-Moman and Brown-Schild

(2011) substantiated these finding by concluding that years of teaching experience are 

positively correlated with self-efficacy before the professional development program, but 

not after the professional development experience. These findings indicated that both 

novice and experienced teachers benefit from professional development that focuses on 

both content and pedagogy.

Professional Development
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National Staff Development Council (2013) and National Research Council 

published guidelines to assist federal, state, and local school districts in developing staff 

development that is more relevant to adult learning. Even with multiple guidelines, 

Wilson (2011) summarized that most teachers receive a large variation of professional 

development experiences in which there are usually gaps in knowledge and practices.

The National Science Board (2012) reported that “more than three-quarters of 

mathematics and science teachers in 2007 said that they had received some professional 

development in their subject matter. However, few participated for as many hours as 

research suggests is desirable” (p.5). Lumpe et al., (2012) reiterated the notion “that the 

time teachers spend in quality professional development can have a positive impact on 

teachers and students” (p. 163). There is an obvious gap between what is recommended 

for professional development and what is actually done in professional development. 

Characteristics of Professional Development

Teachers are engaged in a wide variety o f professional development activities. 

“These experiences can range from formal, structured topic-specific seminars given on 

in-service days, to everyday informal hallway discussions with other teachers about 

instruction techniques, embedded in teachers everyday work lives” (Desimone, 2009, 

p. 182). Dunst and Raab (2010) stated that research shows “passive types of in-service 

training” are ineffective; yet, we still allow this model to dominate the field of 

professional learning (p.239). Desimone (2009) recommended using a research-based 

framework for planning professional development experiences. “The model represents 

interactive, nonrecursive relationships between the critical features of professional 

development, teacher knowledge and beliefs, classroom practice, and student outcomes”
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(Desimone, 2009, p. 184). The core framework involved four steps: (a) teachers partake 

in professional development; (b) professional development transforms teachers’ beliefs, 

attitudes, knowledge, and skills; (c) transformation affects teachers’ content knowledge 

and pedagogy; and (d) student learning is increased. Lumpe et al. (2012) recommended 

using the professional development framework proposed by Desimone (2009) when 

designing adult learning experiences since professional development can be diverse, 

atheoretical, and lack a conceptual framework.

Desimone (2009) stated that the importance of sustained learning experiences for 

teachers are a key factor in the success of most educational reforms. This body of 

knowledge calls for “empirically valid methods of studying professional development” 

(Desimone, 2009, p.81). Desimone (2009) responded to this need by suggesting quality 

professional development standards that shape a conceptual framework for designing 

professional development. These standards of professional development included content 

focus, active learning, coherence, duration, and collective participation. Frechtling,

Sharp, Carey, and Vaden-Kieman (1995) and Guskey (2002) stated that studies 

historically measured “teacher satisfaction, attitude change, or commitment to innovation 

rather than its results or the processes by which it worked” (as cited in Desimone, 2009, 

p. 181). Desimone (2009) stated that this framework was not obvious because of the 

various methods in the 1960s and 1970s that were thought to be of equal quality and 

value.

Desimone (2009) highlighted key characteristics found in quality professional 

development. These five traits emerged from this extensive meta-analysis of research on 

the topic. These characteristic were of an actual activity, and not of a type of activity.
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Desimone (2009) recommended that professional development should focus on content, 

engage the learner, span over time, align with teacher beliefs and knowledge, and be 

collective. He also expanded this concept to propose a framework which addresses 

theory of teacher change and theory of instruction.

Professional Development of Elementary Science Teachers

Mintzes (2013) reported that there is a modest amount of empirical research 

dedicated to studying professional development programs focused on in-service, 

elementary teachers’ science teaching efficacy. Bruce et al. (2010) confirmed that 

significant changes in pedagogy require “time and ongoing support in the form of 

authentic and collaborative professional learning opportunities that are supported and 

classroom embedded” (p. 1609). Bitan-Friedlander, Drefus, and Milgrom (2004) pointed 

out the professional development must be reflective and internalized in order to be 

transferred to the classroom practice. National Science Board (2012) reported that 

teachers must be given a variety of professional development opportunities depending on 

their specific classroom needs; although Cotashish et al, (2013) and Michaels, Shouse, 

and Schweingruber (2008) recommended that all science teachers must have a working 

knowledge of the scientific language and processes and be able to relate this knowledge 

to the real world.

Buczynski and Hansen (2012) conducted a qualitative case study using 118 

fourth- through sixth-grade veteran teachers within two urban school districts and 3,450 

of their students. The purpose of this case study was to look at how 80 hours of 

professional development influenced teachers’ content knowledge, transferred inquiry- 

based practices into the classroom, and increased student achievement scores. The
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professional development attempted to convey standards-based content knowledge of life 

science, earth science and physical science through a Saturday lecture format. The 

inquiry-based teaching strategies were done within the context of a summer institute 

demonstrations, and hands-on experiences.

Buczynski and Hansen (2012) found that “teachers are beginning to have a deeper 

understanding of content, a stronger commitment to inquiry-based learning activities, and 

trend toward higher student achievement scores” (p. 606). The researchers suggested 

focusing on professional development that allows teachers to experience the ways in 

which students interact with science content; the practice of rectifying teacher and student 

misconceptions is advantageous to the elementary science classroom. Buczynski and 

Hansen (2012) advised that inquiry-based science instruction will never be fully 

successful unless professional development addresses how to overcome obstacles 

preventing the use of inquiry-based instruction such as time, mandated curriculum, 

language barriers, lack of resources, and classroom management issues.

Lumpe, Czemiak, Haney, and Beltyukova (2012) conducted a study to evaluate 

how teachers’ sense of efficacy for teaching science relates to student learning after 

participating in a professional development program. The 100-hour professional 

development program was designed for kindergarten through sixth-grade teachers and 

focused on inquiry-based instruction and teacher content knowledge. Lumpe et al. (2012) 

stated that the two-week summer institute used an “inquiry-based 5E learning cycle 

model while simultaneously introducing pedagogy and science content” (p. 158). 

Professional development continued during the school year; participants were supported
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by mentor teachers who were responsible for providing assistance for newly learned 

skills.

Teacher self-efficacy beliefs were statistically significant after participation in the 

year-long professional development program, t = 12.03, p ~  .000, df = 446. Regression 

analysis were used to determine predictor variables of teachers’ increased self-efficacy. 

Teacher gender and the weekly quantity of science teaching were statistically significant 

and accounted for 10.3% variance (R2 = .327, F(2, 443) = 26.53, p  = .000). Researchers 

also found that self-efficacy, outcome expectancy, and the number of professional 

development hours teachers participated in were statistically significant, (F(3, 576) = 

9.43, p  = .000), predictor variables of fourth-grade student achievement, accounting for 

4% of the variance. Lumpe et al. (2012) reported that “for sixth-grade students, 

regression analysis of the teachers’ beliefs on student achievement revealed that self- 

efficacy beliefs, context beliefs, and the number of hours of teacher professional 

development were significant, positive predictors of student achievement (F(3, 1365) = 

19.71, p -  .000)” (p. 162).

STEM Professional Development

Michaels et al. (2008) stated that scientific content knowledge and scientific 

process skills have historically been taught in isolation in most elementary classrooms. 

The acquisition of content knowledge should be a result of partaking in genuine scientific 

process and investigations. Taylor, Jones, Broadwell, and Oppewal (2008) confirmed 

that due to the high-stakes testing movement and teacher accountability, science 

education has narrowed its approach to a content-based one that can be easily tested. A
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Blueprint fo r Reform: The Reauthorization o f the Elementary and Secondary Education 

Act (2010) indicated that

Funding for districts to implement professional development that is relevant to 

student, teacher, and school needs has helped to provide teachers the knowledge 

and skills that help them improve their classroom practice, including developing 

content knowledge in STEM fields. The proposal will provide more support for 

time for teacher collaboration, mentoring, and working together to improve 

practice, (p.3)

Because of standardized testing, the concentrated focus on language arts and math has 

compromised the amount of time dedicated to science instruction has been greatly 

reduced (Buczynski & Hansen, 2010; Lumpe et al., 2012; Taylor et al., 2008). The aim 

of these national goals pertaining to professional development was to improve student 

achievement in standards-based instruction. Davis, Petish, and Smithey (2006) 

summarized in a meta-analysis of new science teacher practices that empirical research 

suggested that novice science teachers gravitate toward a less reform-based science 

teaching style; therefore they are optimal candidates for professional development 

opportunities.

National Science Board suggested “that 80 hours or more may be required to 

affect teacher knowledge and practice” (p.5). Shymansky, Yore, and Anderson (2004) 

supported that the effects of science professional development on teacher effectiveness 

cannot be observed until a minimum of 80 hours of practice in the classroom and student 

achievement cannot be observed until teachers have a minimum of three years of 

experience with a new program. Wayne, Yoon, Zhu, Cronen, and Garet (2008)
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substantiated this claim with findings that teachers should strive for 30-100 hours of 

professional development to have the greatest influence on student learning.

Britton (2010) evaluated hundreds of studies that took place between 1995 and 

2010. The researcher found three overarching ideas pertaining to STEM professional 

learning communities that can assist in effective teacher experiences. Britton (2010) 

summarized that professional learning communities can: (a) help open the lines of 

communication for science teachers on how to improve their pedagogy; (b) assist with 

science teacher disposition and attitudes; and (c) aid science teachers with strategies 

pertaining to student metacognition.

Cotabish, Dailey, Robinson, and Hughes (2013) conducted a study to evaluate 

elementary students’ process skills, content knowledge, and concept knowledge within 

the domain of science after teacher participation in STEM professional development over 

a one year time period. The 60 hours of professional development focused on inquiry- 

based science instruction within the elementary classroom. This was delivered through a 

one-week summer institute and weekly peer-coaching sessions. The study was part of a 

larger randomized field study that investigated 70 second through fifth-grade teachers 

and 818 students. Cotabish et al. (2013) reported that the “results of this study revealed a 

statistically significant gain in science process skills, science concepts, and science- 

content knowledge” (p.224) and that teacher professional development participation 

accounted for between 7.5 to 14.15% of the variability in the student posttest scores.

Summary

This literature review provided a broad overview of sources o f self-efficacy and 

self-efficacy within the professional development setting, and linked the two through



quantitative and qualitative research findings. This literature supports the claim that 

professional development does increase teacher efficacy, specifically though Bandura’s 

four souces of efficacy, but the sources within STEM professional development are 

lacking in the literature. Banilower, Heck, and Weiss (2007) found that professional 

development is an effective way to improve science instruction, but suggested that further 

research should investigate specific models of professional development that are most 

effective for improving science instruction in various contexts. Lumpe et al. (2012) 

stated that “researchers are encouraged to go one step further and conduct controlled 

studies demonstrating the causal links between teacher beliefs, classroom practice, 

student beliefs, and ultimately student learning” (p. 163).

Mintzes et al. (2013) pointed out that teachers play a pivotal role in the 

acquisition of scientific literacy at the elementary level; unfortunately “teachers often feel 

defensive and inadequately prepared to teach science” (p. 1202). Changing teachers’ 

science teaching self-efficacy will improve teaching and learning in the elementary 

classroom. There has been ample research investigating the variables correlated with 

high and low levels of self-efficacy, but empirical studies dedicated to in-service 

professional development programs that focus on self-efficacy of science teachers are 

minimal. Mintzes et al. (2013) affirmed that we must explore new options for preparing 

pre-service and in-service teachers who feel inadequately prepared. Swars and Dooley

(2010) addressed the need for science teachers to receive professional development in the 

areas of content and pedagogical content knowledge. Mintzes et al. (2013) stated that 

“the highest levels of self-efficacy are found in those who have a strong science 

background and an inclination to engage in reform-based teaching practices” (p. 1203).
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National Science Board (2010) expounded on the need to “support rigorous, research- 

based STEM preparation for teachers, particularly general education teachers, who have 

the most contact with potential STEM innovators at young ages. Attention should be 

given to training teachers in the most effective methods of teaching STEM content, 

including hands-on and unstructured problem solving and inquiry-based learning” (p. 18).

Klassen et al. (2011) stated that there is a need for a greater amount of 

methodological diversity of teacher efficacy research. Specifically, it was recommended 

that more qualitative studies with an interpretive focus be conducted. Even though 

Klassen et al (2011) found statistically significant more qualitative articles were 

published during the 1998-2009 time frame, the proportions did not change from the 

comparison study of the 1986-1997 empirical research.

It is undeniable that the recent focus on STEM curriculum has challenged 

elementary teachers’ current pedagogical practices. The focus toward the integration of 

STEM education has brought about new pedagogies, content, and context in which 

teachers are expected to successfully operate. Teachers need professional development to 

close these gaps in pedagogy, content, and context. Therefore, a necessary next step for 

researchers is to make the connection between how learning within the context of 

professional development fosters teachers’ self-efficacy with the integration of STEM 

content and pedagogy within the elementary classroom. Despite the elevated interest in 

STEM education, there is little research about how professional development learning 

experiences can strengthen teachers’ sense of self-efficacy.



CHAPTER 3 

METHODOLOGY

Taylor, Jones, Broadwell, and Oppewal (2008) confirmed that due to the high- 

stakes testing movement and teacher accountability, over the recent decade science 

education has been narrowed to an easily-tested, content-based approach. The amount of 

time that teachers dedicate to science instruction has been greatly reduced because of the 

concentrated focus on language arts and math on standardized tests (Buczynski &

Hansen, 2010; Lumpe, Czemiak, Haney, & Beltyukova, 2012; Taylor et al., 2008). 

Recently, there is a heightened expectation for teachers to engage in STEM practices in 

primary and secondary classrooms, even those teachers who have limited preparation in 

this area. The integration of STEM content into elementary classrooms lends itself to 

challenges such as a lack of resources, high-stakes testing focused on language arts and 

mathematics, and inadequate teacher preparedness to teach a STEM curriculum. 

Professional development that addresses these challenges by increasing the quality of 

STEM education is imperative.

Restatement of the Problem 

Lumpe et al. (2012) summarized that professional development influences teacher 

beliefs through Bandura’s four principle sources of self-efficacy beliefs. Those four 

sources are mastery experiences, vicarious experiences, verbal persuasion, and affective 

states (Lumpe et al., 2012). Well-designed professional development should include all

59
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of these sources. There is a lack of STEM professional development designed with the 

sources of teacher self-efficacy in mind. Since there has been much research linking self- 

efficacy and student achievement, it seems like a necessary next step to extend the line of 

research to sources of efficacy and professional development.

Chapter Overview

This chapter begins with the three qualitative research questions that guided my 

data collection and analysis. Next, Yin’s definition and description of a case study is 

discussed. Details about the research design, including participants, context, and 

sampling strategies, are then described. This chapter also establishes the data collection 

process and data analyses. This case study will rely on multiple sources of qualitative 

data and concludes with researcher biases and safeguards for conduction ethical research.

Research Questions

The purpose of this study was to examine the changes in teacher efficacy as they 

pertain to sources of self-efficacy and differing characteristics of professional 

development. These are the qualitative research questions that I propose to answer:

•  Based on Desimone’s (2009) framework for professional development, 

what does content focused, active learning, coherence, duration, and 

collective participation look like in initial STEM professional 

development for elementary teachers?

• Are Bandura’s four sources of self-efficacy: mastery experiences, 

vicarious experiences, social persuasion, and affective states evidenced 

within short duration professional development?
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• How do these two frameworks align between presenter and participant 

thoughts and actions?

Hypotheses and Propositions 

Yin (2014) explained that a proposition, which is similar to a hypothesis, reflects 

the theoretical framework to help narrow the research topic to guide the researcher in a 

direction to look for evidence. I proposed that STEM professional development will 

exhibit experiences related to Bandura’s sources of self-efficacy and experiences related 

to Desimone’s characteristics of quality professional development. I also proposed that 

these sources of efficacy and characteristics of professional development influence 

presenter and participant STEM professional development experiences.

Case Study: A Qualitative Approach 

Although case studies have often been thought of as not being as rigorous as other 

forms of empirical research, I ensured fidelity by following systematic procedures 

outlined by Robert Yin. Yin (1984) defined case study as “an empirical inquiry that 

investigates a contemporary phenomenon within real-life context; when the boundaries 

between phenomenon and context are not clearly evident; and in which multiple sources 

of evidence are used” (p.23). Yin expanded the definition to include a description of data 

collection and analysis. Yin (2014) stated:

The case study also copes with the technically distinctive situation in 

which there will be many more variables of interest than data points, and 

as one result relies on multiple sources of evidence, with data needing to 

converge in a triangulating fashion, and as another result benefits from the
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prior development of theoretical propositions to guide data collection and 

analysis, (p. 18)

Yin (2014) explained that since case studies do not necessarily always include 

observational data, they can incorporate both quantitative and qualitative data. He 

pointed out that even experimental studies of perceptions and categorical survey 

questions can solely depend upon qualitative data. Case studies can be applied to various 

fields of study to explain, describe, or explore real-life situations or interventions. I 

conducted a case study that used qualitative data.

Yin (2009) stated that case studies are an suitable methodology if (a) the research 

questions try to answer how and why statements, (b) the researcher does not have control 

over the events and behaviors, and (c) the phenomenology is contemporary. I chose case 

study as my methodology because I did not have control over the professional 

development delivery model or the professional development content and the 

phenomenon of STEM professional development is a current conversation in educational 

reform. Although case studies usually answers how and why questions, Yin (2009) stated 

that they can also answer what. My research sought to answer both a what and how 

question. “ What is happening in STEM professional development from the presenter and 

participant perspective?” seeks to explore new phenomena of STEM professional 

development. “How are Bandura’s four sources of self-efficacy and Desimone’s critical 

features of professional development observed in professional development experiences” 

seeks to explain an operation, instead of just frequency of occurrence.
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Case Study Theory

Yin (2014) espoused that incorporating a theory allows for a stronger case study 

design and elevates the capacity to interpret data. Although a time consuming task, a 

predetermined theory will make drawing analytic generalizations easier. Bandura’s 

(1977) self-efficacy theory was used as the theoretical framework. Self-efficacy is the 

perceived belief of one’s ability to succeed in a task and control its outcomes. Bandura 

(1997) stated that self-efficacy is influenced by four sources: mastery experiences, 

vicarious experiences, social persuasion, and affective states. I also used Desimone’s 

(2009) conceptual framework for evaluating professional development, specifically 

examined the core characteristic of quality professional development. These five 

characteristics are content focused, active learning, coherence, collective participation, 

and duration. The theoretical and conceptual foundations are necessary components of 

the case study on which to interpret the findings and make generalizations. These 

generalizations are based on the theoretical proposition and not on the sample population. 

Case Study Design

Because of the particular phenomena, research questions, and theoretical 

frameworks being studied, I used a multiple-case, replication design. This case study 

used replication logic to guide the selection process of the multiple cases. The replication 

procedures are either literal replication or theoretical replication. Yin (2014) described 

that literal replication attempts to predict “similar results” and theoretical replication 

attempts to predict “contrasting results but for anticipated reasons” (p.57). I selected my 

cases using literal replication logic. Each different professional development program 

was treated as an individual case with its own data. I observed the professional
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development sessions and interviewed presenters and participants. As a result, this time 

consuming design produced evidence that was more compelling and robust than single

case design (Yin, 2014).

Case Study Strengths and Weaknesses

Yin (2014) pointed out some considerations that should be addressed pertaining to 

case study design. First, qualitative research is often limited by not having the ability to 

be generalizable to populations, but they can be used as generalizable theoretical case 

propositions in order to help develop or extend theories. Second, when there are large 

amounts of data to sift through, the researcher must take proper precautions to ensure that 

data gathering and analyses methods are in place prior to the commencement of the 

research project. Third, while case studies are often thought of as only being suitable for 

exploratory research, they can be used for exploratory, descriptive, or explanatory 

research purposes. Finally, while Yin (2014) argued that case studies cannot address 

causal relationships, Mohr (1999) argued that qualitative research is capable of 

addressing the issues of causality. Case studies take the whole context into consideration 

instead of focusing on a few variables.

Social Constructivists Framework of Qualitative Research

Creswell (2007) summed up the process of qualitative research using a social 

constructivist lens as having broad, general questions so “that the participants can 

construct the meaning of a situation” (p.21). Usually this situation is one in which 

participants live or work. Researchers are a living aspect of the study and recognize that 

their own biases may influence the interpretation (Creswell, 2007). Lincoln et al. (2001) 

described participation within a constructivists paradigm as being a shared experience,



65

such as “nominating questions of interest” and “designing outlets for finding to be shared 

more widely within and outside the community” (p. 118). It was my hope to thoroughly 

engage in this meaning-making endeavor to accurately depict and capture the sources of 

efficacy and qualities of professional development for science teachers.

The findings o f this study were co-created between participant and researcher 

(Lincoln, Lynham, & Guba, 2001). Lincoln et al. (2001) explained that the cornerstone 

of epistemology for social constructivists is the construction of personal meaning based 

on interactions. I wanted to learn how teachers in an elementary school setting construct 

their reality of STEM professional development. I wanted to discover teachers’ truths 

about professional learning and what this reality looked like in short duration STEM 

professional development? To address these issues, I collected differing perspectives 

through eonversation-like interviews with presenters and participants and through direct 

observations of the professional development sessions.

Method for Case and Participant Selection 

Creswell (2007) explained that having a rationale for purposeful sampling helps 

alleviate the difficulty in choosing the actual case to study. I also used a purposeful 

sampling and maximum variation sampling within this case study. I also observed 

teacher participants throughout the professional development experience and conducted 

one-on-one interviews with professional development participants.

I used maximum variation sampling when selecting the cases for this study. The 

cases were selected upon geographic location and professional development 

characteristics. The professional development sessions were focused on integrating 

STEM topics into the elementary classroom. I chose two different models of professional
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development: a county-facilitated professional development and an educational 

professional development agency. I started my search for cases by searching all possible 

STEM professional development opportunities within a southeastern metropolitan area 

that took place in the spring of 2015.

Yin (2014) recommended screening all possible case study options by using a 

checklist of the criteria that the cases must have. These professional development criteria 

met the literal replication design characteristics. Desimone (2009) stated that the critical 

features of professional development include content focus, active learning, coherence, 

duration, and collective participation. Lumpe et al. (2012) recommended using the 

professional development framework proposed by Desimone (2009) when designing 

adult learning experiences. I searched for professional development models that include 

these five characteristics, but have differing delivery models.

The four participants, two presenters and two participants, for this study were selected 

by a purposeful sampling strategy of STEM professional development instructors and 

teachers that participated in the STEM professional development. The criteria for 

selecting presenters and participants were based on them volunteering to participate in a 

one-on-one interview.

Data Collection

I used the case study model as a specific method for collecting, organizing, and 

analyzing data. This method allowed me to gather comprehensive, systematic, and in- 

depth diverse sources of information about each case of interest (Patton, 2002; Yin,

2014).
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Stake (1995) recommended having a data-gathering plan, which included a 

“definition of case, list of research questions, identification of helpers, data sources, 

allocation of time, expenses, intended reporting” (p. 51). It used both coded data and 

interpretation of observations to help form the final judgment about the case. This 

allowed me to decide whether coded data or interpretation drives the research process; 

while the corroboration being “based on frequencies of contingent happenings or on 

narrative descriptions” (Stake, 1995, p. 29).

Qualitative Data

Yin (2014) stated that case study data can be collected from documents, archival 

records, interviews, direct observations, participant observations, and physical artifacts. 

Table 4 illustrates the specific types of data that I collected from each source.
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Table 4

Sources o f Data

Sources of Qualitative Data Example

Documents Conference materials, meeting minutes, participant 

assignments, participant reflections, power point 

presentations, work samples, instructor directions for 

the facilitation of professional development, and 

teacher handouts

Archival records Records about the organization, program design, and 

syllabus

Interviews Focused presenter and participant interviews

Direct observations Observation of professional development, contextual 

characteristics, participant interactions with peers, 

and oral reflection of participants on experiences

Physical artifacts Manipulatives, graphics, and models

Documents. I reviewed all applicable documents to help me understand the 

history and context of each participant’s professional development experience. Rather 

than use documents from other sources (Yin, 2014), I relied on conference materials, 

participant assignments, participant reflections, power point presentations, work samples, 

instructor directions for the facilitation of professional development, and teacher 

handouts for my data sources.

Archival records. Yin (2014) states that archival records are a good sources of 

data previous obtained, but the case study researcher must be aware of who the document 

was originally intended for and the purpose for creating it. I found records pertaining to 

program design, the organization, and previous syllabus used to help gather relevant data.
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Interviews. Interviews help gather first-hand information about the research topic 

(Yin, 2014). This study was designed to gather first-hand information from teachers and 

professional development instructors. The information obtained in an interview can be 

fact or opinion about the phenomena. In this case study, I used focused interviews. 

Focused interviews took place over a shorter period of time and included open-ended 

questions.

Stake (1995) described the interview process as being an intricate one that 

requires much practice and dedication; “each interviewee is expected to have had unique 

experiences” and thereby needs a unique set of questions (p. 65). Merriam (1988) 

explained that a “good communicator empathizes with respondents, establishes rapport, 

asks good questions, and listens intently” (p.39). The interview process began with 

general interview questions that explored past and present teaching experiences.

Merriam (1988) stated that an interview should be a meaningful conversation that allows 

the researcher to know the participants’ thoughts, feeling, assumptions, points of view, 

and opinions that would not ordinarily be observed. I used a less structured interview 

format that allowed this information to organically develop. In an effort to elicit a more 

focused response from participants, the interview questions were aligned to my 

theoretical framework of self-efficacy. The amount of structure and guidance varied 

from participant to participant depending on the type of information that I was seeking: I 

allowed the conversation to freely meander within the confines of professional 

development.

Direct observation. I directly observed the professional development sessions in 

order to witness presenter and participant behaviors in the natural setting. I used a
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predetermined checklist, found in the appendix blank, to help keep accurate record of the 

characteristics of professional development that I observed. Merriam (1988) noted that 

observations are a crucial part of the case study method because they give the researcher 

a firsthand, holistic account of the phenomena. I observed participant interactions and 

contextual details of each professional development session. I was sensitive to the 

delicate nature of human interactions and mindful of bringing in my biases. I tried to be 

an unobtrusive observer that did not affect the activity within the professional 

development experiences. I also used a checklist of characteristics of professional 

development and the sources of self-efficacy checklist that I used to assist with the 

documentation of detailed field notes. These are displayed in Appendices E and F, 

respectively. This helped me to stay focused and helped make the most out of the limited 

observation time. The degree and detail o f teacher engagement, activity implementation, 

and peer interactions were observed.

Interview Data Collection Processes

I conducted semi-structured interviews for participants and presenters who 

volunteer to share their experiences. I used the same set of predetermined interview 

questions for each interviewee. The interviews occurred in person and via email and took 

place after the professional development session were complete.

In order to provide an accurate account of the of the interview conversation, I 

audio-recorded the interview sessions with a plan for transcribing. I tested the equipment 

to confirm that it is working properly and not distracting to the interviewees. Even 

though I recorded the interviews, I still actively listened and participated in the interview 

process (Yin, 2014).
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Qualitative Data Analysis 

Because the data analysis process for a case study researcher can be highly 

unpredictable and overwhelming (Yin, 2014), I created an analytic strategy that was 

appropriate for my study. Yin (2014) suggested four analytic strategies to assist in data 

analysis: build on the theoretical premise, manipulate data to find broad ideas, create a 

rich case study description, and consider alternative explanations. “The purpose of the 

analytic strategy is to link the case study data to some concepts of interest, then to have 

the concepts give you a sense of direction in analyzing the data” (Yin, 2014, p. 142).

After initially working with the raw data, I adopted two of the five analytic techniques: 

“(1) pattern matching, (2) explanation building, (3) time-series analysis, (4) logic models, 

and (5) cross-case synthesis” (p. 142). I used cross-case synthesis and pattern matching to 

analyze the qualitative data.

To explore interview data from teachers and instructors who participated in the 

professional development experiences, I transcribed each interview and highlighted key 

words and phrases that are significant from each question. These words and phrases were 

entered into a qualitative coding program according to question, group, and participant. I 

read through all the highlighted text from each question, formulating themes, 

relationships, and patterns based on frequency of responses. I repeated this process for 

each professional development model. I compared themes among professional 

development models and participants to aggregate similarities and differences.

Cross-case analysis. The purpose of using a cross-case synthesis is to aggregate 

the data across two or more single cases (Yin, 2014). This analytic technique is only 

used for multiple case studies and manipulates the data on a case by case basis. Yin
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(2014) stated that cross-case synthesis uses word tables that “display the data from 

individual cases according to one or more uniform categories” (p. 166). These categories 

could be thought of as my “sources” of efficacy and show the differences among 

professional development models of enhancing teacher efficacy. Yin (2014) pointed out 

that this method of analysis allows the researcher to create a profile for each case and 

analyze whether the cases are replication cases or contrasting cases.

Pattern matching logic. Yin (2014) stated that pattern matching logic compares 

the results to the researcher’s predictions made before the data collection process started, 

which helps strengthen internal validity. Specifically, nonequivalent dependent variable 

pattern matching is used when there are a variety of outcomes with experimental or 

quasi-experimental design (Yin, 2014). Based on Yin’s work, I investigated the 

influence o f professional development on teachers’ sense o f self-efficacy through 

qualitative interviews.

Role of the Researcher

Yin (2009) suggested that the researcher interested in pursuing a case study 

should demonstrate the following characteristics: (a) asker of good questions, (b) listener 

of both the written and spoken word, (c) amenable to change, (d) working knowledge of 

content, (e) abstain from bias. I felt prepared and ready to partake in this methodological 

journey.

The topic of professional development is one that I felt a personal connection to 

because I value the enterprise of lifelong learning and learning opportunities with the 

workplace. Both of which can be a part of professional development, but not necessarily. 

I have worked with many teachers who do not share the same sentiments about learning,
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which baffles me as an educator. I chose this topic in order to extend the line of research 

in the hopes of helping classroom teachers feel more empowered in this rapidly changing 

world of education.

I have been a participant in numerous professional development opportunities 

ranging in quality and usefulness. I am saddened to report that most of these experiences 

left me with a limited sense of confidence with in the newly acquired content and 

pedagogy. I believe that teachers need to be given quality, on-going learning 

opportunities to help gain new, and current teaching practices, specifically ones that assist 

with STEM literacy in the elementary classroom.

The school where I teach started a school-wide STEM initiative without regard 

for a short- and long-term plan that addressed both students and teachers. There was no 

professional development, discussion, or allotment of resources pertaining to STEM 

implementation within our classrooms. The definition of what it means to be a STEM 

teacher was lacking. The administration expected that I should already possess the 

knowledge and capability to set this STEM plan into action. Unfortunately, I predicted 

this reform initiative will fail because of improper planning and implementation of 

teacher training and buy-in to such a lofty change. The concept of STEM was a radically 

different way of thinking and teaching in the elementary classroom. This information 

needed to be discriminated to teachers and teachers needed time to formulate their own 

opinions and working knowledge of STEM education.

I am recognizing my biases in an effort to establish credibility and 

trustworthiness. I entered this study with the assumption that professional development 

is a meaningful, necessary learning experience for all teachers who are interested in
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helping themselves and their students. I judge professional development by a certain set 

of characteristics that can be subjective.

Dependability and Creditability

Trustworthiness, dependability, creditability, and confirmability are all words that 

one usually hears in the qualitative research arena. Yin (2014) did not judge the quality 

of a case study using these concepts, rather he preferred using the tests of empirical social 

scientists. Since I am following Yin’s guidelines for conducting a case study, I judged 

the quality of this case study through construct validity, internal validity, external 

validity, and reliability.

Construct Validity

Construct validity ensures that the operational measures are objective, which has 

been a criticism of the cases study design. Yin (2014) suggested using multiple sources 

of evidence during data collection, chain of evidence during data collection, and 

participant review of documents during the composition of the document. Yin (2014) 

stated that triangulation is the method of supporting a conclusion using multiple data 

sources while corroborating the researched phenomena. This helps with construct 

validity because multiple sources of data are making judgments about the same general 

idea. According to Patton (2002), there are four ways in which triangulation can be used 

in a case study: triangulation of data, triangulation of investigator, triangulation of theory, 

and triangulation of method. I used multiple sources of data and multiple methodologies 

to increase the quality of the overall case study.
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Internal Validity

Internal validity seeks to justify causal relationships and prove that confounding 

variables are not present. Yin (2009) stated that the internal validity of a case study can 

be compromised when the researcher makes inferences from data that are not directly 

observed. This can happen through interviews or document analysis. Therefore, I was 

mindful of making unsubstantiated claims and instead used pattern matching, explanation 

building, addressing rival explanations, and using logic models during the data analysis 

phase (Yin, 2014).

External Validity

External validity represents the ability to generalize the finding beyond the 

parameters of a specific case. Upon Yin’s (2014) suggestion, during the case study 

design phase I strived for external validity by incorporating how and why into the 

research questions. In a single-case study, the researcher must not rely on statistical 

generalizations, instead analytic generalizations need to be incorporated (Yin, 2014). In a 

multiple-case study, using replication logic is a way of ensuring that the findings are 

generalizable to a broader theory.

Replication logic was to predict same results or contrary results, but for 

predictable reasons. Literal replications use two or three cases to arrive at similar results, 

whereas theoretical replication uses six cases to arrive at a rival explanation. Yin (2014) 

stated that a rich theoretical framework is needed to state the circumstances under which 

a particular phenomenon is likely to be observed and the conditions when it is not likely 

to be observed.
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Because of the sample size and sampling strategy, I was not able to make 

statistical generalizations, but rather to make analytical generalizations that can be 

applied to larger populations beyond the context of these two professional development 

models. Yin (2014) stated that the case study can help to “shed empirical light about 

some theoretical concept” (p.40). This study helped shed some empirical light on 

Bandura’s self-efficacy theory by either “corroborating, modifying, rejecting, or 

otherwise advancing theoretical concepts” (Yin, 2014, p.41).

Reliability

Reliability is the ability for an investigator not involved with the research to arrive 

at the same findings and conclusions as the researcher. To help minimize errors and 

biases, Yin (2014) suggested documenting procedures with a case study database. He 

stated that this method of organizing raw data from a case is, however, not a common 

method used in research. A database allows readers to inspect the raw data in order to 

see how the findings connect to the conclusion. I used a database in my case study that 

contained field notes, archival documents, and interview transcripts. The database 

organized and protected collected data and reduced researcher bias. Yin (2014) 

recommended maintaining a chain of evidence as a method to increase reliability. This 

allows an outside observer to trace the conclusion back to the original research question, 

while examining logical evidence along the way.

Ethical Safeguards

Before data were collected, I obtained approval from Mercer University. After 

receiving Institutional Review Board approval from the university, I gained informed 

consent from participants to participate in an interview. I acquainted the participants
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about the voluntary nature of the study and their right to withdraw at any time. I 

reassured participants that there would be no anticipated risks by participating in the 

study. I protected participants’ confidentiality and privacy by assigning a pseudonym to 

each participant. I used electronic sources with great caution due to the sheer volume of 

information, the trustworthiness of the information, and the legal permission to use the 

information (Yin, 2014).

Summary

In this chapter, I summarized the multiple aspects of this qualitative case study 

design that seeks to obtain an understanding sources self-efficacy and critical features of 

quality professional development and how these relates to professional development. 

This chapter began by describing a case study that is characterized by Yin (2014). His 

definition, characteristics, and qualities of a case study are discussed in detail. The 

setting and participants were outlined, along with the sampling criteria. The data 

collection process and data analysis procedures were also included. This chapter 

concluded with the role of the researcher, ethical safeguards, and standards for 

evaluation.



CHAPTER 4 

RESEARCH FINDINGS 

In this chapter, I presented the research findings extracted from the collected data 

through observation of seven professional development sessions, two participant 

interviews, and two presenter interviews. The major sections in this chapter outlined the 

themes and categories found within this study. Three major themes emerged from the 

analysis of professional development activities and the exploration of the interview data. 

These major themes are presenter, participant, and professional development data.

Within each theme, several categories emerged. First, the presenter data were analyzed 

and condensed into one category of framework of professional development. Second, the 

participant data focused on the categories reasons to attend, participation, and feelings 

about STEM. And finally, the primary factors in professional development were STEM 

understanding, role of the presenter and participant, advanced content, and STEM advice. 

Figure 3 illustrates these themes and categories.

78
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Figure 3. Themes and categories

The research questions that guided my analysis changed over time, but formed 

into the following are:

• Based on Desimone’s (2009) framework for professional development, 

what does content focused, active learning, coherence, duration, and 

collective participation look like in initial STEM professional 

development for elementary teachers?

• Are Bandura’s four sources of self-efficacy: mastery experiences, 

vicarious experiences, social persuasion, and affective states evidenced 

within short duration professional development?
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• How do these two frameworks align between presenter and participant 

thoughts and actions?

Overview of STEM Professional Development Sessions 

I gathered data from a school system that administers its own professional 

development and an educational agency that provides professional development to 

teachers in the surrounding metropolitan areas. Table 5 shows the STEM sessions I 

attended at the educational agency and Table 6 gives an overview of the professional 

development sessions that I attended in the school system.

Table 5

Agency STEM Professional Development Sessions

Private Private Private
Professional Professional Professional
Development Development Development

Title of Integrating STEM Integrating STEM Integrating STEM
Professional in Grades 3-5 in Grades 3-5 Life in Grades 3-5
Development Physical Science Science Earth Science
Presenter Debbie Debbie Debbie
Date January 14, 2015 January 28, 2015 March 4,2015
Time 8:30-3:30 8:30-3:30 8:30-3:30
Topic STEM in physical STEM in life STEM in earth

science science science
Participants K-5 teachers K-5 teachers K-5 teachers
Data Collection Qualitative Qualitative Qualitative
Type
Instrument Observation Observation Observation
Location Agency Agency Agency
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Table 6

County STEM Professional Development Sessions

School District School District School District School District
Title of Four Core (2 of Four Core (2 of Four Core (3 of Four Core (3 of
Professional 4) 4) 4) 4)
Development
Presenter Jan Other Jan Other
Date January 26, 2015 January 27, 2015 March 23, 2015 March 24, 2015
Time 4:30-6:30 4:30-6:30 4:30-6:30 4:30-6:30
Topic Introduction to Introduction to Introduction to Introduction to

STEM STEM STEM STEM
Participants K- 5 teachers K-5 teachers K-5 teachers K-5 teachers
Design Qualitative Qualitative Qualitative Qualitative
Instrument Observation Observation Observation Observation
Location High School High School High School High School

Agency Professional Development Description

I attended three professional development sessions at a professional development 

agency in the spring of 2015. These professional development sessions were my first 

experience collecting empirical data; I was nervous and arrived early. Hoping to attract 

upbeat elementary teachers who were willing to share their thoughts on STEM 

professional development, I made sure participants could see the three empty seats at my 

table. My goal for the day was to not draw attention to myself, but to strike up a friendly 

banter with the people around me in hopes to attain teachers willing to participate in my 

study. As I sat in the cold room waiting for the professional development to start, I could 

not help but notice how big and unwelcoming the meeting room felt. I could have worn 

five more layers and still been cold. I had no idea how large of a crowd to expect. 

Judging by the size of the room, this was going to be a crowded STEM professional 

development. Contrary to the size of our room, there were 16 participants.



There were snacks and coffee in back of the room for participants to take. I 

wondered how long these snacks had been there. Teachers strolled into the room holding 

their store-bought coffee looking refreshed because most of them were able to “sleep in.” 

As participants slowly entered the professional development, they scanned the room for 

an empty seat or familiar face. The decision as to where to sit seemed to be an important 

one. If seated at a “good” table with teachers who were willing to talk and participate 

then that made learning much easier, as opposed to a table of teachers who were not 

wanting to collaborate and participant in the activities. I noticed some light chatting 

among participants at each table, but for the most part the room was very quiet.

Each participant was asked to select a string bean card that most accurately 

depicted their current relationship with STEM. A string bean card is an index card with a 

picture of a stick figure depicting different emotions through faces and activities. 

Participants’ cards depicted things such as: confusion with STEM, juggling STEM, not 

enough time for STEM, ready to jump into STEM, and oh my God I have to do STEM. 

Just about everyone related their picture to wanting to know more about STEM. There 

was a sense of uncertainty for all the teachers as to their current relationship with STEM 

education.

The general set-up of the day followed the pattern of Debbie presenting science 

content and then each table doing an activity. Each group of participants did the activity 

related to the presented content, reflected on the activity, and lastly shared as a group.

The day started with the participants creating a shared understanding of what STEM 

education is and is not. Debbie explained that she incorporates the 5 E’s in her lessons; 

these are engage, explore, explain, elaborate, and evaluate.



The three professional development sessions that I attended had similarities as to 

the approach of teaching STEM, but the content was different. Earth science, life 

science, and physical science were the themes of these three professional development 

sessions. The professional development sessions lasted from 8:30 to 3:30 with an hour 

break for lunch.

Some participants came with a coworker; others came alone. Some participants 

were thoroughly engaged, while other were looking at their cell phones. I noticed that 

some tables stayed on track with exactly what they were supposed to be doing, and other 

tables strayed away from the task and shared stories from the classroom. A few 

participants were hesitant to answer questions, especially questions that were content 

related. They were more willing to give examples from their classroom experiences.

Participants were both teachers and academic coaches. Most teachers were sent 

to the professional development by their principals. Some did not want to be there and 

this was evident by their lack of participation. One teacher expressed the need to be in 

the classroom preparing students for the upcoming standardized test. Some participants 

attended because of their curiosity of STEM and willingness to take this new knowledge 

back to their schools and share with coworkers. Some teachers wanted to improve their 

science teaching practices. Some teachers were there obtaining every bit of knowledge 

about STEM for their schools that were interested in possibly becoming STEM certified. 

The academic coaches wanted to be at the professional development sessions because 

their jobs were directly related to the implementation of STEM activities.

During the STEM activities, there were a variety of engagement levels. I 

observed that some participants were completely engaged, and others were not interested
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in learning what the presenters had to offer. The activities that seemed to be associated 

with the need for more content knowledge were the ones that I saw off-task behavior 

such as side conversations and looking at cell phones. Lunch was the highlight of the day 

for many participants. Most left immediately upon dismissal and trickled back a few 

minutes past the designated return time. Since STEM education is such a hot topic, I 

could not understand why there was such a low enrollment. Since the enrollment was so 

low, the elementary and middle school professional development classes were combined 

into one group. There was a noticeable difference in the answers given by elementary 

teachers and middle school teachers. Middle school teachers were much more confident 

and content specific in their discussions about the activities.

Participants discussed the various reasons for the recent increase in popularity in 

STEM education. Some think it was about an unprepared workforce; others think it is 

linked to future job opportunities correlated with skills associated with STEM content. 

While Debbie did address the reasons regarding the recent heightened attention toward * 

STEM education, she stated that her goal for this professional development was to help 

teaches find ways to integrate STEM into what they are already doing in the classroom. 

The instructor used the science and math standards, the 5 E’s, and the engineering 

process when planning and developing STEM lessons. The basic steps of the engineering 

process are defining the problem, brainstorming the solution, creating a design, testing 

the design, and evaluating the solution.

County Professional Development

I attended four professional development sessions in a large metropolitan county 

school system in the spring of 2015. The STEM professional development sessions were
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held at various high schools around the county. Since this county was so large, there are 

multiple locations for the same professional development sessions as a convenience for 

teachers.

As I walked into the high school, I noticed the sheer size of a high school 

compared to an elementary school. The physical building was clean and bustled with 

students and teachers alike. It took me awhile to find the classroom that the STEM 

professional development was being held in. I nervously entered the large room that I 

surmised as being some type of science room. There were lots of tables and chairs, but 

plenty of room to move about. I was the first person to arrive. I met the three instructors 

who were all very warm and inviting. They were setting up the supplies that we would 

need for the next two hours. The professional development was from 4:30 to 6:30. One 

presenter, Jen, in particular was energetic; I immediately knew she was passionate about 

STEM education. The room was arranged so that each table held four participants. I 

picked a table to sit at hoping to get participants willing to talk to me. I made sure to 

occupy the least amount of space. The participants trickled in quietly one by one. They 

looked tired after teaching all day. As they sat down I noticed that they did not seem to 

know each other.

The presenters jump right into the first activity. Each table was asked to create a 

parachute for a Lego man. We were given a certain amount of time and a few items on 

each table to use. One person from each group was called up to test out the effectiveness 

of the parachute. After talking about the flaws and strengths of each design, Jan asked us 

what we learn from this activity. Most participants were silently looking around the 

room; no one answered. Jan explained that a fun activity without content is not STEM.



86

She elaborated that STEM education is about the process and the content beforehand, not 

just the project itself.

Even though all the participants had taught all day, they seemed engaged and 

interested. Each participant chose to attend the professional development for their own 

reasons. Some participants told me their schools were interested in becoming STEM, but 

it was a self-made decision to attend the professional development.

Jan started the professional development by outlining the goals of the two-hour 

session. Since she is a STEM teacher at her school and seems to have an abundance of 

knowledge about implementing STEM in an elementary school, the participants are very 

interested in her personal experiences about implementing a STEM curriculum in an 

elementary schools.

Like the first STEM professional development within this county, the location of 

this professional development was also in a large high school. As I tried to find a sign 

directing me toward the professional development, I noticed that this high school had a 

lot of people walking around involved with after-school activities. This professional 

development was held in a small English classroom that had a lot of desk and not much 

room to move.

This professional development focused on the integration of STEM, but was 

delivered in a different format than the first one. These presenters started with an 

overview of why we have the push for STEM education by telling a story of what it used 

to be like growing up and the differences with growing up today. The main point of the 

story was that children today have limited freedom to explore and have a hard time being 

naturally innovative because parents are so involved in their lives. After this thought-
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provoking explanation, we were presented with the STEM kit that is in every school in 

this county. Special emphasis was placed on the ramp and how to incorporate this 

manipulative into the classroom. For this study, I am choosing to use two presenters and 

two participants, one of each from the private professional development and one of each 

from the first location of the county professional development.

Description of Participants

I observed seven sessions and interviewed four participants: Debbie, Jan, Paul, 

and Jenny. Debbie was the presenter at the private educational professional development 

company and Jan was the presenter at the county professional development sessions.

Paul attended Debbie’s professional development sessions and Jenny attended Jan’s 

professional development sessions.

Debbie has worked for the private professional development company for 14 

years. Her job included designing and presenting different types of science learning 

experiences for teachers, but has recently focused her attention to STEM education.

Jan was the presenter of two of the county STEM professional development 

sessions. She is a teacher in a large urban school system where she is a STEM specialists 

in an elementary school. Also, she is involved with the planning and implementation of 

STEM professional development within this same county.

Paul is a second year teacher. He taught third-grade in an urban school that 

incorporated STEM education into their curriculum with the hopes of becoming STEM 

certified. Paul possessed a working knowledge of STEM education and implemented this 

new school initiative in his own classroom over the past two years. Paul participated in 

the private professional development STEM sessions.
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Jenny, who has taught for 14 years, works in the same county as Jan and attended 

the STEM professional development that Jan presented. Jenny is a science specialists 

who is looking for STEM ideas; her school wants to incorporate STEM education into 

their curriculum. Jenny attended the professional development session with no prior 

knowledge about STEM education. I immediately analyzing the data as I collected it 

from observing the professional development sessions and interviewing presenters and 

participants. The next section explains the process that I used to analyze the data. This 

process allowed for the emergence of the final themes and categories

Rounds of Data Analysis 

Over the span of eight months, I analyzed interview data and observational data 

gathered from two different types of STEM professional development sessions, the 

STEM professional development delivered by the agency and the STEM professional 

development delivered by the school system. The research questions and frameworks 

evolved over several time as I followed the emerging themes from the data, which 

affected the analysis greatly. I assigned each significant time period of analysis with a 

name: round one, round two, round three, round four, round five, and round six. Table 7 

show a description of the framework and data used in each round. As I analyzed the 

presenter and participant data, I realized it did not fit into my original thoughts about 

Bandura’s theoretical framework. Trying to apply one framework did not work; I 

realized there were two frameworks, Bandura’s factors associated with a heightened 

sense of self-efficacy and Desimone’s critical features of professional development that 

each encompassed the presenter’s and participant’s experiences.
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Table 7iauiC' /

Overview o f  Rounds

Round Framework Data
Round One Bandura

• Vicarious 
Experiences

• Social Persuasion
• Affective States
• Mastery Experiences

Professional Development 
Observations

Round Two Desimone
• Content Focused
• Active Learning
• Collective 

Participation

Professional Development 
Observations 

One presenter interview

Round Three Desimone
• Content Focused
• Active Learning
• Collective 

Participation

Professional Development 
Observations 

Two Presenter Interviews 
Two Participant Interviews

Round Four Desimone
• Content Focused
• Active Learning
• Collective 

Participation

Professional Development 
Observations 

Two Presenter Interviews 
Two Participant Interviews

Round Five Desimone
• Content Focused
• Active Learning
• Collective 

Participation
• Coherence
• Duration

Professional Development 
Observations 

Two Presenter Interviews 
Two Participant Interviews

Round Six Bandura and Desimone
• Vicarious 

Experiences
• Social Persuasion
• Affective States
• Mastery Experiences
• Content Focused
• Active Learning
• Collective

Professional Development 
Observations 

Two Presenter Interviews 
Two Participant Interviews

Participation 
• Coherence
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• Duration

Three themes and eight categories were extracted from the data. The themes were 

presenter, participant, and professional development. The categories were framework of 

professional development, reasons to attend, participation, feelings about STEM, STEM 

understanding, roles of the presenter and participant, advanced content, and STEM 

advice. Table 8 shows the themes and categories that were ultimately chosen, along with 

an explanation of each.

Table 8

Theme and Category Explanation

Themes Categories Explanation
Presenter Framework of Professional 

Development
Presenter philosophy of 
planning for professional 
development

Participant Reasons to Attend

Participation 
Feelings about STEM

Need for STEM professional 
development
Engagement and interaction 
Feelings of hesitation

Professional STEM Understating Definition of STEM
Development education and integration of 

STEM
Roles of Presenter and Observed behaviors of
Participant presenters and participants
Advanced Content Participant struggle with

STEM content
STEM Advice Classroom tips for STEM

implementation

Round One

The original research question that guided my analysis during round one was: To 

what degree are Bandura’s four sources of self-efficacy, mastery experiences, vicarious



91

experiences, social persuasion, and affective states, experienced within professional 

development?

Round one entailed trying to make connections among Bandura’s four sources of 

self-efficacy and field observations. This first round of data analysis was conducted with 

the data from seven professional development field observations outlined in Figure blank. 

I gathered this data while being an active participate of the professional development 

sessions. While observing, I referred to a list of Bandura’s four sources of self-efficacy 

to keep a constant reminder of behaviors I was looking for, as well as a list of 

Desimone’s core features of professional development. At this point, Desimone’s 

characteristic acted as a guide and not a framework.

Figure 4 illustrates my initial analysis during round one. At this point I formed 

four categories from Bandura’s framework, five categories from Desimone’s guidelines, 

and twelve categories from the observation data, but made no connections about their 

relationships. Making Bandura’s four sources of self-efficacy fit with my observation 

data felt forced. The hexagons represent Bandura’s sources of self-efficacy, the 

rectangles represent Desimone’s critical features of professional development, and the 

circles represent the data from observations.
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Figure 4. Round one analysis

Round Two

The research question that guided my analysis throughout round two was: Based 

on Desimone’s (2009) framework for professional development, what does content 

focused, active learning, and collective participation look like in initial STEM 

professional development for elementary teachers?

During round two, I analyzed data observed at professional development sessions 

and data from an interview with one professional development presenter. I realized the 

categories that were being extracted from the data were not aligned with Bandura’s 

sources of self-efficacy, but were aligned with three of Desimone’s critical features of 

professional development. The three features were content focused, active learning, and 

collective participation; data related to duration and coherence were not present at that
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time. I replaced Bandura’s theoretical framework with Desimone’s conceptual 

framework. At this point, I started to notice presenter and participant categories starting 

to form. Figure 5 depicts this change.

Content Focused Active Learning Collective
• Defintion of STEM • Classroom Examples Participation
• STEM Integration • Professional • Reasons to  Attend
• Instructor Tips D evelopm ent Activities Professional

D evelopm ent

• Participant Interaction
• Participant Engagment

Figure 5. Round two analysis

Round Three

The research question that guided my analysis during round three was: Based on 

Desimone’s (2009) framework for professional development, what does content focused, 

active learning, and collective participation look like in initial STEM professional 

development for elementary teachers?

During round three, I condensed the Desimone (2009) framework categories of 

active learning, content focused, and collaborative participation into one category entitled 

critical features within the professional development theme. I placed less emphasis on 

Desimone’s framework in order to work with all the observation and interview data,
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while still keeping the previous categories and adding new ones. I wanted to make 

ensure that I was not letting Desimone’s framework unintentionally dominate the data 

analysis. At that point, I obtained all my professional development, presenter, and 

participant data and wanted to see how it did or did not fit together. I organized the 

categories that I obtained from my data within four main themes: STEM, professional 

development, presenter, and participant. The categories that were classified under the 

STEM theme were push for STEM, feelings about STEM, STEM definition, STEM 

integration, classroom examples. The categories that emerged within the professional 

development theme were framework for professional development, standards, reasons to 

attend, activity, advanced content, critical features, characteristics. The categories 

pertaining to the presenter theme were presenter disposition, presenter modeling, and 

presenter questioning. And finally, the participant theme had collaboration, participant 

interaction, participant engagement, hesitation, participant opinion, teacher being the 

learner, and participant questioning. Round three of analysis is visually depicted in 

Figure 6.
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Professional D evelopm ent

•Framework for Professioanl Development
•Standards
•Reasons to Attend
•Activity
•Advanced Content 
•Critical Features 
•Characteristics

Participant
•Collaboration 
•Participant Interaction 
•Participant Engagment 
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•Teacher being the Learner 
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Figure 6. Round three analysis

Round Four

The research question that guided my analysis during round four was: Based on 

Desimone’s (2009) framework for professional development, what does content focused, 

active learning, and collective participation look like in initial STEM professional 

development for elementary teachers?

During round four, I reorganized my categories into a model that accurately 

represented what I continuously observed in STEM professional development sessions. 

This model became more cyclical and less linear due to the connections I made among 

categories. I realized that the equality of each category of the previous round was not a 

true depiction of what the data showed, and the visual of round three was more a list of 

observed behaviors within STEM professional development. Some categories were

Presenter

•Presenter Disposition 
•Presenter Modeling 
•Presenter Questioning

STEM

•Push for STEM 
•Feelings about STEM 
•STEM Definition 
•STEM Integration 
•Classroom Examples
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related to other categories and some categories were more substantial than others. The 

items within the STEM theme were distributed into the other themes of presenter, 

participant, and professional development since all the ideas under STEM were 

essentially part of the other three. This round of analysis is displayed in Figure 7.

Professional _
PTese Development articiPant

Presenter

STEM
Definition Reasons

to  A ttend
Disposition Push for

■ STEM ■ ■ ■ ■ ■■STEM ■ ■
integration

framework
ofPD

Presenter
Modeling

Activity

Teacher 
being th e  
le a rn e r

Advanced
Content

Participant
Queitioflint

. Participent 
C dato iation

Feelings
abou t
STEM

Presenter
Tip*

Opinion

STEM 
Classroom 

: Examples

Figure 7. Round four analysis

Round Five

The research question that guided my analysis during round five was: Based on 

Desimone’s (2009) framework for professional development, what does content focused, 

active learning, and collective participation look like in initial STEM professional 

development for elementary teachers?

During round five of analyzing the data, I began to write chapter four, therefore, I 

was able to condense some categories that I found to be very similar through the writing
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process. The presenter theme changed categories slightly to include framework of STEM 

professional development and STEM professional development philosophy. Within the 

participant theme, I combined reasons to attend and push for STEM, keeping the name 

reasons to attend. I combined participant interaction and participant engagement to form 

the new category participation. The data from the three categories of feelings about 

STEM, hesitation, and participant opinion were combined to form feelings about STEM 

education. The professional development theme was condensed from five categories to 

four categories. I combined STEM definition and STEM integration for form STEM 

understanding. Presenter modeling and questioning and participant learning and 

questioning were joined to form role of presenter and participant. Presenter tips and 

examples was combined for form STEM advice. Advanced content absorbed the data 

within the activity category.

The categories within professional development were directly related to both the 

presenter and participant. The arrows pointing left and right represented the flowing of 

information from one to the other. Participants needed STEM understanding and 

presenters tried to deliver through learning experiences. The role of the presenter was 

one that entailed modeling and questioning, and the role of the participant is one that 

entailed learning and questioning. Advanced content was present in the thought process 

of the presenter while planning how to scaffold the challenging material and advanced 

content was an ongoing challenge for some participants within STEM professional 

learning. Finally, presenters offered STEM advice to participants and participants were 

eager to receive real-world examples of STEM education within the elementary school 

setting. Figure 8 depicts these round five transformations.
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Figure 8. Round five analysis 

Round Six

The research question that guided my analysis during round six was: Based on 

Desimone’s (2009) framework for professional development, what does content focused, 

active learning, coherence, duration, and collective participation look like in initial STEM 

professional development for elementary teachers? To what degree are Bandura’s four 

sources of self-efficacy: mastery experiences, vicarious experiences, social persuasion, 

and affective states evidenced within the short duration professional development? And 

how do these two frameworks align with presenter and participant thoughts and actions?

During round six, I incorporated both Bandura’s framework and Desimone’s 

framework back into the condensed data. In Figure 9, 1 combined the Bandura and 

Desimone frameworks with the round five visual representation to see how they would
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align to the themes of professional development, presenter, and participant. Within the 

presenter theme, I combined the categories framework of professional development and 

philosophy because philosophy is a subset of the general framework of professional 

development. This combined category will be labeled framework of professional 

development. I could not figure out how these two frameworks aligned with my data, 

until I rearranged the visual.

Theoretical Framework 
Bandura (1997)

Vicarious Experiences

Social Persuasion

Affective State

Mastery Experiences

Presenter
Framework o f 
Professional 

Development

Professional
Development

STEM
U nderstanding

Roles of Presenter 
and Participant

Advanced Content

STEM Advice

C onceptual Framework  
D esim on e (2009)

Content Focused

Active Learning

Collective Participation

Coherence

Duration

Participant
Reasons to Attend

Participation

Feelings about 
STEM

Figure 9. Round six analysis

Since I could not immediately see a connection, I aligned the elements of 

Bandura’s sources of self-efficacy to Desimone’s critical features of professional 

development as shown in Figure 10 with the hope of making a further connection. 

Bandura’s vicarious experiences aligned with Desimone’s content focused and active 

learning because active learning includes observing an expert who is modeling a specific
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content area. Bandura’s social persuasion was similar to collective participation because 

of the shared interaction component. Bandura’s social persuasion was also related to 

active learning because active learning includes interactive feedback and reflective 

discourse with others, which is a form of social persuasion. Bandura’s affective states 

was comparable to Desimone’s coherence because if learning is not aligned to 

participants’ beliefs (coherence), then the experience may lead to feelings that could 

serve as a hindrance to the outcome. Content focused and active learning also coincide 

with affective states because knowing the content and practicing delivering it in a non

threatening environment helps alleviate stressful situations. Bandura’s mastery 

experiences match with Desimone’s active learning because both require participation in 

authentic experiences. Finally, Bandura’s mastery experiences coincide with duration 

because successful mastery experiences require a substantial amount of invested time into 

the learning endeavor.
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Content
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Figure 10. Bandura and Desimone alignment

Bandura and Desimone Aligned

I aligned the categories attained from the coded data within presenter, participant, 

and professional development to both Bandura’s and Desimone’s frameworks, as seen in 

Figure 11 and Figure 12, respectively. Four categories of analyzed data align with 

Desimone’s critical feature of content focused: STEM understanding, advanced content, 

framework of professional development. Four categories of data align to Desimone’s 

active learning feature; those are participation, role of presenter and participant, 

framework of professional development, and philosophy. Participation, role of the 

presenter and participant, and framework of professional development coordinate with 

collective participation. Desimone’s coherence feature correlated with reasons to attend,
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feelings about STEM, STEM understanding, and framework of professional 

development. Finally, Desimone’s duration feature is described in the presenter’s 

framework of professional development.
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Duration
F ram ew ork  o f  P ro fessiona l D evelopm en t (P re sen te r)

Figure 11. Desimone framework category alignment

The categories attained from the data paired with Bandura’s four sources of 

efficacy are show in Figure 12. Role of the presenter and participant and framework of 

professional development align with Bandura’s vicarious experiences. Bandura’s social 

persuasion is closely aligned with participation, role of presenter and participant, and 

framework of professional development. The three categories of STEM understanding, 

feelings about STEM, and role of presenter and participant have qualities described that
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align with affective states. Lastly, mastery experiences was present within roles of 

presenter and participant.

Bandura's Role o f th e  P re sen te r and  Participant
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Fram ew ork of Professional D evelopm ent 
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Role o f th e  P re sen te r an d  Participant 
(Professional D evelopm ent)

Mastery 
Experiences

Role of th e  P re sen te r and  Participant 
(Professional D evelopm ent)

Figure 12. Bandura framework category alignment

Presenter Themes

After data analysis was complete, I arrived at one category under the presenter 

theme. This category is framework of professional development. This category 

represents the details about how STEM professional development presenters plan for 

STEM professional development, as well as aspects of professional development that 

presenters find significant. Figure 13 summarizes the key points of this category.
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Figure 13. Presenters’ framework of professional development

Framework of STEM Professional Development

Debbie planned her professional development sessions with the focus of having 

participants engage in hands-on activities. She usually started with a math or science 

standard and vertically aligned it to elementary, middle, and high school activities.

Debbie pulled from already existing STEM ideas, as well as created her own activities. 

She described the planning process for the professional development sessions:

Ok, I’ll typically start with a standard and I like to do vertical alignment of 

the standards really from elementary to high school so I kinda have an 

idea if it’s heat, if it’s forces so I know what the sequence is for kids in 

school. So start with the standards, really try to look at those, break those

D ebbie

•S tandards 
•H ands-on 
•V ertical Alignment 
•S ta rt w ith Science 
•STEM Definition 
•H elp Schools

Framework
of
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down to figure out what really kids should know as a part of that because I 

really want to focus on conceptual understanding of a topic so I feel like I 

really need to have an idea of what the standards are. I might look at the 

benchmarks or something else like that to get more information. And I 

look at STEM sites, websites that I really like. Like I get a lot of things 

from teach engineering. It’s probably the place where I get the majority of 

ideas for activities. I pull a lot of things from there. I also get a lot of 

ideas from the NSTA journals. I use science scoop for middle school and 

Science and Children for elementary because a lot of times they will have 

STEM articles. Those are probably the two primary places that I’ll go. So 

look at the standards first and then try to get an idea of um some activities 

from some of those resources. Lately I’ve been working on some 

integrating some math and science. We will look at the science and math 

standards together. We have started developing original tasks from our 

work together.

Taking a different approach to creating an enriching professional development 

experiences, Jan planned professional development sessions by starting with a county 

aligned science standard that also aligned to the pacing guide. Jan expressed concern that 

a tailored approach to planning STEM professional developments is needed because 

“Some schools are ready to move along the STEM certification process and some are not, 

so it is important to look at the needs of the schools and go from there with designing 

STEM professional development.” She described that she usually starts with a science 

concept and incorporates math content that naturally fits. Jan took a multi-grade level
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approach to planning by making an appropriate activity for kindergarten through fifth 

grade. She illustrated how she plans her STEM professional development sessions: 

Typically, I am given a general concept that aligns with the county’s 

vision in a particular area. From there, I pull my expertise and consult with 

my colleagues on the material to verify I am covering all the necessary 

information and grade levels.

I inquired about the components of STEM, science, technology, engineering, and 

math and the specific planning of each. Jan described how she started with the 

engineering process when planning her professional development activities. She states 

that “In my sessions I discuss the importance of the engineering design process, and use 

this component as the starting point for teachers.” Debbie explained that in the past she 

planned STEM activities by starting with a science standard, then integrating the math 

from there. But, she recently tried starting with the math content and then integrated 

science concepts. Debbie described a successful time when she planned an activity by 

starting from a math perspective:

Yea like we started it was kinda funny because we started with a science 

standard first. We would look at heat, we would look at different um. The 

physical sciences are probably some of the easiest to integrate the STEM. 

We would start with an existing activity that I had and try to fit the math in 

but one of our best lessons we started with the 5th grade math standards.

We started with volume and we looked at decimal fractions. Some of 

those things that have been in 5th grade and we decided that we will have 

kids build a large aquarium. So we came up with the kids calculating the



volume, building the rectangular. And I’m not a math person so I don’t 

have the lingo. But they would actually build the 3 dimensional structure, 

and we put it in a science context so they are helping Cole’s aquarium. 

You’re helping Cole build and aquarium and once you got their 

dimensions we gave them some information about how many inches of 

fish you could have per gallon of water. So first we did a classification 

task where they did a card sort, vertebrates, invertebrates, amphibians, 

mammals and reptiles. So we brought in the classification standards with 

5th grade. We then calculate how many inches of fish. They had to plan to 

have diverse organisms, a certain number of invertebrates, fish, reptiles, 

amphibians, even plants as a part of that. Then at the very end they had to 

do a budget. So we found a great website that had. I guess you could 

search for fish and their cost. I think it was Petco. They not only had to 

plan it, they had to come up with a budget. We were careful about um.. .1 

guess we were more concerned with decimal fractions. But it was really 

interesting to plan that one from a math perspective and then bring in the 

science. In a way it worked better. I sometimes think that the science 

activities are a bit more force fit. But starting with the math and thinking 

about how.. .right now we are doing one about simple machines and we 

kinda looked at angles for 5th grade. So we talked about angles, we talked 

about different incline planes and other simple machines and kinda that 

trade off with force and distance. So we are still in the planning of that 

one. But it’s working out really well for use to look at the math first.
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Both presenters modeled activities that usually included at least three of the 

STEM components. Jessica explained how she tries to tie in all the components of 

STEM, science, technology, engineering, and math, into her STEM activities, “I usually 

start with the engineering design process and go from there. It is pretty easy to find a 

math concept that goes with the science content I want to focus on.” Debbie took an 

approach of finding engineering challenges to guide the integration of the math and 

science content, but stressed that it should only be combined in a logical way. She 

summarized her view on the integration of the technology, engineering, and math 

components of STEM education:

I feel like it’s important to focus on the ones that are the most logical fit.

So that it’s not always all four but it’s how they logically fit together so I 

find it easiest to do the math, science, and engineering because the 

engineering challenges really provide opportunities for the math and 

science content in the design and redesign of different things. I find the 

technology a little more challenging because I don’t want the technology 

to just be a PowerPoint. If they can use an excel spreadsheet or you know 

build a rollercoaster on an interactive website or something like that I 

think is a better way to bring in the technology or even just really thinking 

about the tools that we use and why we use balances and just focusing 

technology in that direction. I think there’s a lot of misconceptions about 

what STEM is and I think teachers think that if they do it they have to do 

all four. From what I’ve read that isn’t the true definition of STEM, but I 

think finding those logical connections where it really makes sense.
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Jan began the STEM professional development sessions by giving participants a 

few materials to create a parachute for a Lego man. She simply told the participants to 

build a parachute that will slowly allow the man to arrive safely on the ground. She 

explained to the participants they will have to test the design at the end of 10 minutes. 

After the activity is done, she asked participants what they learned. Most participants 

looked around with puzzled looks on their faces. Jan explained that even though this was 

a fun activity, they did not actually learn anything. She described why she felt the need 

to open with this:

I am all about the hook into a lesson. Just like students, if I don’t get their 

attention at the start then I fall into the category of another boring 

professional development. Also, I am trying to address a common problem 

I have seen when people say they are doing STEM.. .they are doing 

something ‘fun’ with no real purpose.

Both presenters tried to incorporate beneficial practices as shown in Figure 14 

into professional development sessions that they believed assist with teacher confidence 

in STEM teaching. Debbie thought that giving participants an abundance of hand-on 

experiences, giving participants confidence with the content, and giving participants time 

to have engaging conversations that foster sense making is needed for teacher confidence 

in the area of STEM education. Debbie incorporated active learning experiences, a focus 

on content, and collective participation in her professional development sessions. Debbie 

summarized what she thinks gives teachers confidence with the implementation of STEM 

in their classrooms:
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I feel like teachers actually having a chance to experience it gives them 

more confidence. Just in literature that I’ve read and even when I worked 

on my dissertation I read a lot about especially elementary teachers not 

having a lot of hands-on science experiences and often times they are 

kinda afraid, feel a little disconnected, or unsure of the content. But to put 

them in the position as a learner and have them actually experience. They 

build levees and do different task like lifejacket for a toy soldier where 

they have to do the building and the manipulating and then having that 

time for sense making where they are really talking about thinking about 

the content that goes along with it. I think it’s really important for teachers 

especially to help them feel more confident. The 2012 Verizon report talks 

about how few professional development hours teachers have.

Jan subscribed to the practice of allowing teachers to experience active learning 

within professional development; she believed this is crucial for teacher confidence. She 

recognized that this entire process can be overwhelming to a teacher who is unfamiliar 

with STEM education. Jan commented about teacher confidence in the area of STEM 

education:

I believe the ability to allow teachers to experience the process STEM is 

critical in having teachers be confident in the area of STEM. It can be 

overwhelming to just listen to someone else explain it, but when they have 

the opportunity to do it they can then see how it can be done in the 

classroom.
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Figure 14. Presenters’ view of confidence with teaching STEM

Jan helped fellow teachers within her county implement STEM education within 

the classroom. She gave teachers practical advice about what STEM education 

authentically looks like in the elementary classroom. Jan explained that “I get a great 

deal of people asking me to help them with implementing STEM in the classrooms. The 

first thing I always suggest is start small, because it can be overwhelming. I suggest they 

take a step of the process and focus on it for a day/week.” She tried to educate teachers 

about the benefits and hindrances they will encounter with the integration of STEM. Jan 

stated that “I feel it is important to be transparent with teachers about the process of 

including STEM in the classroom. It can be hard, but I want teachers to know that the 

end product is well worth it.”

Debbie discussed the need to involve schools in the planning of the professional 

development:
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I’ve surveyed the science directors that I’ve worked for in the Metro area 

and they are all as a group interested in integrating STEM types of classes. 

A lot of them are interested in helping plan with that because it is a big 

focus. I think with the STEM certified schools, it’s important for those 

schools to have some professional development on integrating STEM.

She told me that she will continue to help schools with the integration of STEM, as well 

as start to incorporate evidence-based science, argumentation, and three-dimensional 

learning into her professional development experiences. She described helping schools 

find their unique STEM identity instead of blindly subscribing to the latest educational 

fad:

So I think with the STEM certification they really want schools to find 

their niche in STEM and I think we can sometimes help support and help 

make that connection and kinda help them along with that. I know they 

want it to be sorta an organic STEM focus from the school which I think is 

good because they own it.

Both presenters described their vision of what the ideal professional development 

experience would consists of, as illustrated in Figure 15. Debbie reflected on what she 

believes to be the ideal professional development. She elaborated that professional 

development needs to focus on content and active learning experiences for teachers. 

Debbie told me that she has abundant control over the planning and implementation of 

her professional development. She described her idea of the perfect professional 

development experience:
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It would be very content focused and have teachers engaged in challenges. 

Also thinking about how they can develop their own lessons and those 

different components. So I think spending a lot of time focused on the 

standards and specific challenges that really align well. Also thinking 

about, so we have this engineering challenge, how else are we going to 

bring in and develop that content? We want to make sure we are using the 

STEM components to really, from a science perspective anyway, really 

focus in on that science content.

A &
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D evelopm ent

eacher 
Planning 

Time

Figure 15. Presenters’ view of ideal professional development

Jan, who also had plenty of freedom over the planning of her professional 

development, commented about her ideal professional development as being one that 

needs to increase in duration. She stated that “The only thing I would like to see to 

improve what professional development we have now is more time in a session. As you
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could see in our time together things were rushed to get through the activity.” Jan would 

like to focus STEM professional development learning to individual grade levels, as well 

as allow time for teachers to develop and plan STEM activities. She stated that “I would 

look at being more specific with their grade level. Also, I would like to work on the 

development of a lesson, because I know that’s a hard part for teachers.”

I inquired about each presenters’ philosophy of STEM professional development 

and summarized the responses in Figure 16. Both Debbie and Jan mentioned 

incorporating engaging activities for teachers. They also shared the view that STEM 

education is pertinent to prepare students for the future. Debbie’s philosophy of 

professional development is summarized here:

I believe the STEM professional development should be engaging and 

experiential for teachers. Research suggests that teachers, especially 

elementary teachers are lacking engaging science experiences in their 

backgrounds. Therefore, it is important they experience STEM in order to 

be comfortable to implementing it with their students. When delivering a 

STEM PD, I like to begin with background about STEM. I often begin 

with the Page Keeley probe “What is STEM?”. It provides background on 

how STEM is defined and breaks down misconceptions (must integrate all 

four, a way to get the business community involved). STEM is making 

logical connections between the subjects while connecting it to real world, 

relevant problems. It is important because it provides students with 

opportunities to design, redesign, be challenged, succeed, fail, and try 

again. It can help students become critical thinkers and better prepared for



their future. Hopefully, it will prepare them to solve the challenging 

problems we are facing globally.

In addition to engaging experiences and the preparation of students, Jan valued 

giving content to teachers that is applicable to the classroom and easy to implement. She 

acknowledged that teacher buy-in is pertinent to the entire process. Jan described her 

philosophy of professional development in the following way:

Professional development is about providing research based, engaging, 

and relevant content in order for educators to further their own learning. 

With research and the workforce showing an incredible increase in the 

field of STEM, it is vital we provide our students with a foundation in 

order to help with their future. This leads to knowing the district's mission 

and vision in order to plan for professional development. I know that 

within my professional development, it must be rigorous, relevant, and 

something the teachers feel they can actually implement in their 

classrooms. The structure of the professional development session itself is 

very hands-on and minds-on rather than sit and get; this is especially 

important because many teachers are coming to these sessions after a long 

day in the classroom. Just as we want the kids to enjoy a STEM activity, 

the teachers also have to have the buy in.
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Figure 16. Presenters’ philosophy of STEM professional development

Participant Themes

After analyzing the data, the categories associated with participants were reasons 

to attend, participation, and feelings about STEM. The data in this theme, describe how 

the participants operate within the STEM professional development environment and 

their feelings associated with that. The category of reasons to attend includes teacher 

reasons to attend STEM professional development. The observed behavior of participant 

interaction and the engagement with the content and activities is depicted within the 

participation category. Feelings participants expressed about STEM include participant 

opinion and hesitation about STEM education.

I interviewed two participants who attended STEM professional development 

sessions. Paul attended two of Debbie’s professional development sessions and Jenny 

attended one of Jan’s professional development sessions. The interviews were conducted

Philosophy of 
STEM
Professional
D evelopm ent Debbie

Jan
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through face-to-face contact and email correspondence. The data that helped create 

participant themes was gathered from STEM professional development observations, 

presenter interviews, and participant interviews.

Reasons to Attend Professional Development.

Since I was an active participant in the professional development sessions, I had 

the opportunity to informally talk to participants. During these discussions that typically 

took place before the sessions began, I gathered information about why teachers were 

attending the professional developments. The reasons ranged from their schools wanting 

to become STEM certified, teachers becoming the STEM specialists and wanting to 

know more, teachers wanting to gain a preliminary overview, teachers being forced to 

integrate STEM into their classrooms, teachers taking a little break from school trying to 

use their professional development hours, and teachers solely there for science ideas.

The presenter of the county professional development, Jan, explained that this particular 

series of professional development is the school system’s initiative to give teachers 

choice; therefore, attendance was not mandatory. The presenter of the private 

professional development, Debbie, explained that the teachers who usually attended 

STEM professional development were usually sent by their principals as a messenger 

bringing back what they learned. Paul, who attended the private professional 

development sessions, attended the professional development because he wanted to attain 

new STEM ideas that were not necessarily design challenges. Jenny, who attended the 

county professional development, explained her reasoning for attending the STEM 

professional development.
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I chose to take the STEM one because my school is trying to become a 

STEM certified school. I am the science specialists and this will greatly 

affect me. 1 am essentially the STEM person in my building, but don’t 

really have a working knowledge of how to implement STEM on a school- 

wide level.

During the professional development sessions, there was much talk about the 

recent push for STEM in public education. Some participants expressed the need to have 

a prepared workforce for future jobs that will most likely be in the field of STEM. Other 

participants talked about the need to help students become better problem solvers. Each 

session usually had a heated discussion about schools wanting to become STEM certified 

because of the gained points on the CCRPI, the state ranking system for public schools. 

Participants also expressed concerns that principals want to be STEM certified, but do not 

know themselves what STEM education entails. Jan, the county presenter, stated that 

“With research and the workforce showing an incredible increase in the field of STEM, it 

is vital we provide our students with a foundation in order to help with their future.” 

Debbie reflected that STEM education “can help students become critical thinkers and 

better prepared for their future. Hopefully, it will prepare them to solve the challenging 

problems we are facing globally.”

Participation

Both professional development sessions were arranged to foster an atmosphere of 

sharing, but I observed that participants who attended with coworkers had more authentic 

interactions and discussions than participants in groups with unfamiliar participants. I 

asked several participants from tables that did not previously know each other how they
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felt about working with a stranger; they agreed that it was hard to form a working 

relationship with someone you just met, especially if your grade level, content specialty, 

and background knowledge do not align. Jean stated that “I was fine sitting with other 

teachers, but we didn’t really know each, nor did we really talk. We taught different 

grades and were from different schools. This would have been more helpful if my 

coworkers were with me.” These participants expressed that grouping teachers by grade- 

level would be helpful because there is so much variance between grade-level content. 

Both types of professional development required participants to switch back and forth 

between the mindset of a teacher and that of a student. Participants sat at tables of four 

people to encourage group work, sharing, and discussions. Participants became more 

comfortable sharing with one another if they solved a problem together. This sense of 

comrade was built through struggle with the content and overcoming previously 

unknown STEM concept.

Participants were engaged in the activities that they understood, but did not ask 

many questions to the presenters as a whole. I found that the harder activities geared 

toward upper elementary students tended to lose participant interest because of 

inconsistent background knowledge about the specific content. There was some off-task 

behavior of people looking at their phones and having side discussions, but as a whole 

most participants seems genuinely interested in learning about STEM education. 

Disengagement occurred when the content was more advanced than a teacher’s 

background knowledge. Participants’ attention drastically declined after lunch. The 

three-hour professional development sessions were just enough time to discuss what 

STEM is and complete one activity related to STEM integration.
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Participants were very interested in learning the intricacies of how STEM works 

in a real classroom; the classroom management aspect of STEM gathered the most 

interest in all the professional development sessions. After participants completed an 

activity, there was usually an informal discussion about how this would work in the 

classroom and any foreseeable obstacles or complications. I observed widespread 

concern about the logistics of the implementation of STEM teaching in the classroom 

among participants. The topic of implementation within the classroom sparked the 

interest of all participants. Paul described an instance when his interaction with others 

helped him recognize that STEM education is much more than just a design challenge. 

Paul described that the discussions and activities were necessary for the expansion of his 

view regarding STEM:

By various discussions with others in attendance and participating in the 

hands-on activities the course offered, I was able to get various ideas of 

different ways STEM can be implemented in the classroom outside the 

traditional design challenges. All too often, STEM teaching results in 

design challenge after design challenge, through various discussions, I was 

able to see that having students try and solve a problem using any set 

process can be considered STEM.

Feelings About STEM

Presenters and participants have differing views toward STEM education. Debbie 

stated the importance of STEM education: “It provides students with opportunities to 

design, redesign, be challenged, succeed, fail, and try again.” Whereas, most participants 

voice numerous concerns about implementing STEM education within their classrooms.
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The discussion includes points such as a lack of knowledge, lack of education about 

STEM, lack of resources within the classroom, and lack of time in the pacing chart. The 

general consensus of participants was that of confusion due to the varying interpretation 

of the broad topic. Jean stated that “it is vital to provide students with a foundation in 

order to help with their future,” but also expressed concerns about the “sheer volume of 

STEM content and materials is overwhelming.” The participants in the county 

professional development agreed that the STEM process is beneficial, but they do not 

have the time to implement this in the classroom. The discussion concludes with the 

suggestion that STEM activities need to be more of an ongoing multi-week activity, 

rather than a 40 minute lesson.

I observed hesitation during the professional development sessions in three ways: 

hesitation about STEM education in general, hesitation of the content knowledge, and 

hesitation about the time commitment of the professional development. In both the 

county and private professional development sessions, teachers verbalized hesitation 

about STEM in general, specifically the short amount of time STEM education has been 

emphasized. Some teachers were worried that this new initiative will be short-lived like 

most programs in their schools. This discussion resulted in further concerns about the 

actual implementation of STEM within the elementary classroom. These teachers were 

concerned about the lack of proper training, while still having the expectation from 

administration to have proficient STEM content knowledge and pedagogy.

Another area of hesitation is with the content knowledge of STEM. Through my 

observations of the professional development sessions, I notice that some teachers could 

not complete the activities because they were not familiar with the content being
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presented. They either gave up trying to figure out the activity or they asked their peers 

to quickly explain the material. In one instance, Jan gave participants a math exemplar 

from the county and asked them to use this exemplar to create a STEM activity. The 

group of teaches at my table had a hard time connecting the math topic to a relevant 

science one. The integration aspect of STEM education was a challenge for participants 

in both the county and private professional development sessions. In a different 

professional development session, I observed that upper elementary teachers were much 

more detailed with their answers when sharing with the group than lower elementary 

teachers. Some tables gave up even trying an activity if the content seemed to be 

challenging, this notably happened numerous times with the STEM physical science 

professional development session.

The third type of hesitation that I observed was hesitation toward the time 

commitment of professional development. One of the county professional developments 

had an exceptionally low attendance. I asked Jan why this happened and she speculated 

that the professional development was scheduled close to the state standardized test and 

“teachers felt like they need to focus their time and attention on their students. They have 

a lot to do in the spring.” She also commented about the low participation rate, “It used 

to be structured differently. It was grade specific. The professional development isn’t 

always communicated effectively because it’s usually forwarded from the principal 

through email. And it’s a nice spring day.” During a private professional development 

session, I asked several participants why they attended the session, most said they were 

made to come by their principals, but felt that it was too close to testing to be out of the 

classroom. Debbie exemplified the time-commitment hesitation felt by teachers here:



123

I know the state has gone in the direction of having the math and science 

endorsement being part of the STEM rubric, and I definitely see that 

they’ve enhanced their content knowledge in either science or math, 

depending on the one they take, but it seems like the teachers don’t want 

to spend that much time in professional development. It’s a really big 

commitment.

Professional Development Themes 

After analyzing the data, the theme of professional development was reduced to 

four categories: STEM understanding, role of presenter and participant, advanced 

content, and STEM advice. The data in this theme describe what is happening in STEM 

professional development. STEM understanding includes things such as the definition of 

STEM education and the integration of the four components of STEM. The observed 

behaviors of the presenter and participant such as their actions and questions were found 

within the role of presenter and participant category. The category of advanced content 

includes examples of when participations encountered struggles with the content and 

when presenters tried to assist with that problem. STEM advice includes tips and 

examples of how STEM teaching looks in the elementary classroom. These were mostly 

given by presenters and were highly sought out by participants. Jenny’s summary of the 

professional development experience was typical of the observed STEM professional 

development:

During the two hour class, we talked about the definition of stem, learned 

about the engineering process and had the opportunity to participate in a 

hands-on STEM project. We sat with other teachers at tables o f four and
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worked together on different student-center activities. Move to 

professional development node 

Advanced Content

During my interview with Debbie, she stated that “Just in literature that I’ve read 

and even when I worked on my dissertation I read a lot about especially elementary 

teachers not having a lot of hands-on science experiences and often times they are kinda 

afraid, feel a little disconnected, or unsure of the content.” During some of the private 

professional develoment activities, especially the ones that covered fourth- and fifth- 

grade standards, lower elementary teachers did not seem to be as engaged with these 

activities. They tended to start off strong, but their motivation dwindled when they 

encountered confusion. Some of the participants were confused about exactly what and 

how to do the activities. The participants at the table I sat at complained that the content 

was much too detailed and of no use to them. These participants then began to talk about 

extraneous topics among each other and look at their phones. Debbie stated that 

“research suggest that teachers, especially elementary teachers are lacking engaging 

science experiences in their backgrounds.” Never did I hear a participant give the reason 

for attending the professional development as being lack of content knowledge. Jan 

believes that she needs to assist teachers with pedagogy and content in the future:

In my role of providing staff development in various subjects, I have come 

to find that many teachers believe they know their standards/content, but 

can’t quite put the best teaching practices into play or vice versa. As for 

future professional development sessions, I need to provide a model to 

what are the best practices, along with addressing the standards.
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Role of Presenter and Participant

Both Debbie and Jan shifted their role throughout the professional development 

sessions from being that of an elementary classroom teacher to one of being a 

professional development presenter. They each modeled the STEM activities from a 

classroom teacher’s perspective while the participants pretended to be classroom 

students. Jenny stated that this type of teacher modeling from the presenter helped her 

envision what an actual lesson would look like in her classroom.

Debbie and Jen shared the belief that teachers must experience STEM activities in 

order to be confident with the implementation to their students within the classroom. 

Teachers are asked to build and think like students in order to help understand what their 

students will go through with the STEM challenges. Paul stated that “The instructor gave 

us ample opportunities to participate in the STEM challenges. This helped me see what 

STEM is all about.” Even though participants experienced the STEM activities, nothing 

can prepare them for the challenges they will encounter in the classroom. Both presenter 

did an excellent job initiating conversations about the hindrances of STEM education 

within the actual classroom since participants were very interested in hearing about the 

presenters’ real-world experiences of being in a school or classroom while implementing 

STEM education.

STEM Advice

Both presenters gave an ample amount of suggestions for participants about what 

STEM actually looks like in the classroom. They give tips about finding, using, and 

managing STEM materials. Debbie shared electronic resources to help plan engaging 

activities. Jan commented about grading STEM projects, incorporating literature into
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STEM projects, implementing a STEM specialists, and extending STEM projects over 

multiple grade levels. Jan suggested using a rubric for behavior to help with classroom 

management during STEM activities. They both agreed that planning with peers is much 

easier than alone, especially when first starting out. Jenny commented on the helpfulness 

of Jen’s authentic advice:

I like how the presenter explained how she uses the engineering process as 

part of every STEM lesson. This would help me know a starting point. I 

also felt that seeing how the presenter laid out the materials was useful. 

This sounds tedious, but using all these materials for one project can be 

chaotic for little kids. I appreciated the tips that the presenter told us 

about. The things that she figured out already through trial and error. 

Participants shared STEM activities that they have experience with at their schools, as 

well as frustrations associated with these activities.

STEM Understanding

Debbie and Jan commenced the professional development sessions with building 

a common definition of STEM for the participants. Establishing this common 

understanding is a part of Desimone’s critical feature of coherence. Teachers must first 

understand the intricacies of STEM education since this is the foundation of how the 

presenters plan the learning experiences. Debbie explained that teachers come to 

professional development with differing background knowledge about STEM education. 

Debbie encouraged teachers to find a STEM education definition that most accurately 

aligns with their current STEM beliefs. Debbie used a reading prompt that described 

several fictitious characters’ thoughts about STEM in a sentence or two. This probe
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included a variety of viewpoints on STEM education to help teachers figure out where 

they are in STEM education adoption process. Debbie asked the professional 

development participants to pick a character that they most agree with and give a brief 

explanation as to why they feel this way. A rich group discussion stemmed from this 

prompt. Debbie responded to my question about feeling the need to start the professional 

development sessions with a basic definition of what STEM education is and entails:

In a room full of teachers, especially teachers across the metro area are 

going to come in with very different backgrounds. Some know as much as 

I do or even more. Others it’s new for them. I always feel like I have to 

start with it, but I don’t want to dwell on it too long. I want to make sure 

we start off with a common understanding. That’s why I use that Paige 

Keeley probe a lot because I think there are so many definitions. And this 

lets us arrive at a common understanding and really allows us look for 

logical ways to tie these subjects together.

Jan also encouraged participants to figure out what they thought STEM education 

was and move toward a more unified definition that the county subscribes to. Jan 

explained that “As our county continues to embrace the idea of STEM, I think it is 

important to share our working definition of STEM, because it helps to have a cohesive 

vision across our large school system.” Both presenters emphasized the need for a 

shared, coherent definition of STEM education before continuing with STEM activities 

and STEM content.

Debbie asked participants to discuss the difference between STEM and S.T.E.M. 

Participants came to the consensus that STEM without the periods represents the
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integration of the four content areas, whereas the S.T.E.M. with periods is thinking about 

these content areas separately which creates disconnect. Debbie explained the need to 

forget the order of the letters and not always start with science. Debbie mentioned the 

goal of being intentional with the integration of the four content areas. Debbie expressed 

a need to continue educating schools, especially schools that are trying to become STEM 

certified, about what the integration of all the STEM components entails and what it 

looks like from a planning standpoint.

Both presenters incorporated science, technology, engineering and mathematics 

into their STEM activities, but did not necessary use all of the content areas in each 

activity. After Debbie and the participants established a common definition of STEM 

education, Debbie extensively explained each component, science, technology, 

engineering, and math, of STEM and how these can blend together. Jan gave each table a 

county math exemplar and challenged participants to plan a STEM activity for those.

Both Debbie and Jan elaborated on the need to utilize the subjects that logically fit 

together, therefore, that is not always all four. Debbie states that “I think teachers think 

that if they do it they have to do all four.” Both explained that planning a STEM activity 

does not necessarily need to start with the science content and fit in the technology, 

engineering, and math around science.

Summary

This study examined the factors associated with Bandura’s theoretical framework 

of self-efficacy and Desimone’s conceptual framework of critical features of professional 

development within two different types of professional development. Through constant 

comparison, I surmised that the two frameworks were aligned with each other and were
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evident in both types of professional development. The two professional development 

frameworks contained many similarities in that all three themes of presenter, participant, 

and professional development were found in both frameworks. As a result, the presenters 

and participants appeared to operate within both a theoretical and conceptual framework. 

Both presenters had similar philosophies about planning and implementing STEM 

professional development. The final chapter will address the implications of these 

findings and need for further research.



CHAPTER 5 

CONCLUSIONS AND IMPLICATIONS 

This study sought to examine the experiences by the participants and presenters 

that were taking place in initial, short duration STEM professional development using the 

framework of Bandura’s self-efficacy and Desimone’s quality professional development. 

Similarities and differences were found between the professional development and the 

frameworks. Tschannen-Moran and McMaster (2009) support the need to expand the 

existing body of research to find additional sources of efficacy besides Bandura’s four 

existing sources. This research uncovered some sources of efficacy and critical features 

of professional development, along with other found sources. This study’s findings 

signify that STEM professional development needs to be planned and evaluated with a 

different set of guidelines than other types of professional development. The study’s 

findings also indicate that Desimone’s critical features of professional development are 

also factors that support STEM teaching efficacy, specifically content focused, active 

learning, and coherence. The three research questions that guided my study were:

•  Based on Desimone’s (2009) framework for professional development, 

what does content focused, active learning, coherence, duration, and 

collective participation look like in initial STEM professional 

development for elementary teachers?

130



• Are Bandura’s (1997) four sources of self-efficacy: mastery experiences, 

vicarious experiences, social persuasion, and affective states evidenced 

within the short duration professional development?

• How do these two frameworks align between presenter and participant 

thoughts and actions?

1 started this research with the purpose of measuring the change in elementary 

teachers’ sense of efficacy toward STEM education after attending multiple one-day 

STEM professional development sessions. At the outset of the study, I intended to use 

Bandura’s four sources of efficacy to measure teachers’ sense of self-efficacy. However, 

I realized that before I could start measuring teacher efficacy toward STEM education, I 

needed to investigate what was happening within STEM professional development, since 

there is little existing research on this topic. Therefore, I did not measure changes in 

teacher efficacy, but did explore the presence of factors associated with Bandura’s self- 

efficacy theory, Desimone’s critical features of professional development, and how these 

relate to each other. I used both Desimone’s and Bandura’s theories to guide my 

exploratory phase of data collection, as well as data analysis. I researched what was 

happening, what was not happening, and the details of those events with the lens of these 

two frameworks, as explained in Figure 17.
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Figure 17. Conceptual and theoretical frameworks

Conditions to Support Desimone’s Critical Features of Professional Development 

Desimone (2009) recommends using a research-based framework for planning 

professional development since professional development is complex and often varies in 

content, context, and structure. The suggested standards of professional development 

were derived from actual activities that were shown to increase teacher knowledge, skills, 

and practice; therefore, specific models of professional development were not taken into 

consideration. Desimone (2009) proposes that professional development should focus on 

content, engage the learner, span over time, align with teacher beliefs, and be collective. 

Table 9 shows Desimone’s five characteristics of professional development and whether 

these were evident, somewhat evident, or not evident within STEM professional 

development.
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Table 9

Desimone’s Observed Characteristics

Evident Somewhat Evident Not Evident
Content Focused X
Active Learning X
Coherence X
Collaboration X
Duration X

The next five subheadings explain how I answered the following research question:

Based on Desimone’s (2009) framework for professional development, what does content 

focused, active learning, coherence, duration, and collective participation look like in 

initial STEM professional development for elementary teachers?

Content Focused

Content focused is described by Desimone (2009) as activities that focus on 

subject matter content that increases teacher knowledge and skills. The focus on content 

was observed in STEM professional development to a lesser degree than the pedagogy 

associated with STEM education. While all the professional development activities had a 

content component, the level of content did not provide enough context for participants 

who lacked knowledge about the specific content. For most participants, the delivery of 

content knowledge needed to be more detailed in order for the professional development 

to be beneficial. While the presenters attempted to explain some of the content covered 

with the STEM learning activities, most participants relied on their existing background 

knowledge. The private professional development content was much more complex than 

the county professional development. Debbie’s professional development sessions



134

included activities that encompassed a larger range of content, while Jan’s county 

professional development activities were more content specific. Since there were 

differing levels of prior knowledge among participants, the content delivery of these 

professional development sessions was not effective with a standardized, one-size-fits-all 

approach. This was a point of frustration for some participants since they had very little 

background knowledge of some areas of STEM.

Active Learning

Desimone (2009) describes active learning as observing an expert, being 

observed, partaking in interactive discussions, analyzing student work, or leading 

discussions. Active learning was abundantly present in the professional development 

experiences and was the characteristic most often observed within STEM professional 

development. Presenters kept participants engaged with activities related to elementary 

STEM education and discussions related to the activities. Engaging in activities was 

usually done from the standpoint of the participant pretending to be the student. I 

observed active learning in the form of hands-on activities that incorporated a variety of 

manipulatives and materials, discussions with peers, and presenters doing STEM 

activities.

Coherence

Coherence is described as how closely aligned the learning that takes places 

within professional development is to participants’ beliefs and prior knowledge about the 

content and pedagogy. To a certain degree, this means that presenters and participants 

must come together to create a shared understanding. Desimone (2009) states that 

coherence is beneficial before any learning begins. Desimone’s critical feature of
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coherence was somewhat evident within the STEM understanding category situated in 

the professional development theme. Presenters helped participants become aware of 

their current understanding of STEM education, then revise any misconceptions. I 

observed presenters trying to achieve coherence when they started the professional 

development sessions by discussing the definition of STEM education and the recent 

push for STEM. This was a time for participants to expression their positive or negative 

opinions about the recent push for STEM education and form an accurate working 

definition of STEM education that will be used as the point of reference throughout the 

professional development. Both presenters thought it necessary that participants have 

shared understanding of a STEM education before going any further with content or 

activities, although the time to achieve this was limited.

Collective Participation

Desimone’s (2009) critical feature of collective participation is described as being 

present when teachers from the same school, department, or grade level attend 

professional development together. He noted that collective participation adds to the 

effectiveness of professional development when teachers are allowed to engage in 

meaningful discussions that are specific to their content and context. Collective 

participation was partially observed in STEM professional development since some 

participants attended with colleagues from the same school or grade level and others 

attended alone. Participants who attended alone told me that they would have preferred 

attending with coworkers rather than collaborating with strangers.
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Duration

Desimone’s (2009) critical feature of duration is described as the span of time 

over the course of the professional development and the hours spent on an activity. 

Duration was not observed within STEM professional development due to the amount of 

time teachers attended the professional development sessions. The professional 

development sessions ranged from two to eight hour sessions within a single day, which 

is not considered optimal. National Science Board (2012) and Bruce et al. (2010) warn 

that teachers do not receive as many hours of learning as research suggests and teachers 

must be given learning opportunities that are collaborative and longer in duration. 

National Research Council (2011) affirms that mathematics and science professional 

development is ineffective due to its fragmented, generic nature of learning.

I can confirm that these two examples of STEM professional development lacked 

duration. Both presenters expressed the need to give teachers ongoing professional 

development, but acknowledged that his was not the case with their current situations.

The private and county professional development sessions where limited in duration, 

specifically in the time span over the course of the professional development. Each was a 

single instance, bound to one day, without any continuation or follow-up.

Conditions to Support Bandura’s Sources of Self-efficacy

Bandura’s (1997) theoretical framework of self-efficacy measures one’s belief in 

succeeding in a task and controlling the outcome. A person’s self-efficacy greatly affects 

how that person approaches challenging experiences, such as learning about STEM 

education. Bandura (1997) states that there are four sources that influence efficacy: 

mastery experiences, vicarious experiences, affective states, and social persuasion. These
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sources can either help or hinder one’s sense of efficacy, which significantly influence 

how people think, feel, behave, and motivate. Table 10 shows Bandura’s four sources of 

self-efficacy and whether these where evident, somewhat evident, or not evident within 

STEM professional development.

Table 10

Bandura’s Observed Sources

Evident Somewhat Evident Not Evident
Mastery Experiences X
Vicarious X
Experiences
Social Persuasion X
Affective States X

In the next four subheadings I explain how I answered the following research question: 

Are Bandura’s four sources of self-efficacy: mastery experiences, vicarious experiences, 

social persuasion, and affective states evidenced within the short duration professional 

development?

Mastery Experiences

Bandura (1997) posits that mastery experiences are one of the most influential 

sources of teacher efficacy. Overcoming a challenging task through perseverance and 

resiliency increases one’s sense of efficacy. I observed mastery experiences being 

performed by the presenters, but not participants because of the limited timeframe of the 

professional development sessions. Participants were able to participate in hands-on 

activities, but were doing these from the perspective of the student and not the teacher. 

While this exposure was a helpful first step, these STEM activities could not be
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considered mastery experience since they were not attained alone and in the context of 

the classroom.

Vicarious Experiences

Bandura (1997) states that vicarious experiences increase self-efficacy through 

the observation of an expert succeeding in an activity. Vicarious experiences allow for 

the comparison of one’s performance to that of an expert. The closer the observed 

performance is to that of the participant, the greater the perceived confidence. I did 

observe the presence of vicarious experiences within the STEM professional 

development sessions. Presenters often modeled what an activity should look like before 

the participants tried to complete it. This modeling allowed participants to first have a 

frame of reference before partaking in a new learning endeavor.

Social Persuasion

Social persuasion is explained by Bandura (1997) as being present when a 

presenter expresses positive verbal support of the observed ability of a participant.

Giving encouraging verbal support to participants about their ability to succeed in an 

activity increases the participants’ confidence. This source of efficacy was present in the 

STEM professional development when presenters gave verbal feedback to participants as 

they worked through the STEM content and learning activities. Participants also gave 

positive verbal encouragement to each other while partaking in the learning activities, 

especially during activities that were considered challenging.

Affective States

Bandura (1997) describes affective states as coping with challenging situations 

that can cause physical feelings of uneasiness or stress. These negative feelings can be
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alleviated by practicing the newly acquired information within a non-threatening 

environment, scaffolding content, or making sure teachers feel a part of the learning 

process. This source of efficacy was somewhat observed within the professional 

development when presenters allowed time for participants to act as students and do the 

activities. I did not observe participants practicing these skills in the context of being a 

teacher, which would help make the transfer to the classroom. Presents addressing the 

gap of participants’ content knowledge was not observed; this would have alleviated 

teacher stress with STEM content.

There is a connection between participants’ feelings about STEM and the 

advanced content. I think that if participants had been more comfortable with STEM 

content, their feelings toward STEM education would be more positive. Participants who 

attended the professional development sessions did not feel completely comfortable with 

all the content, and, as a result, had a difficult time focusing on the pedagogy.

Conditions to Support the Alignment of the Two Frameworks 

This sections answers the research question: How do these two frameworks align 

between presenter and participant thoughts and actions? I found that both Bandura 

(1997) and Desimone (2009) exist within STEM professional development with some 

similarities. These frameworks worked in are present within the realm of both the 

participant and presenter experience. These frameworks worked in combination to aid 

teachers in their understanding and sense of efficacy.

According to Nadeleson (2013) and Powell-Moman and Brown-Schild (2011) 

both novice and expert teachers can benefit from STEM professional development 

focused on content and pedagogy. My research finding suggest, however, a more linear
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approach for STEM professional development would benefit from the consistent 

incorporation of coherence, content, and pedagogy. For maximum effectiveness these 

three aspects of professional development need to be implemented in a specific order. 

First, presenters need to establish a shared understanding of the definition of STEM 

education, as well as discuss the benefits and drawbacks of STEM education. Next, 

professional development presenters need to address STEM content in detail before the 

final step of showing teachers how to teach STEM content through active learning 

experiences.

Elementary STEM professional development needs to not only contain 

pedagogical training, but needs to include STEM content that elementary teachers lack as 

well. My recommendation is aligned to the National Research Council’s (2013) 

suggestion of teachers possessing expertise in both content and pedagogy within the areas 

of mathematics and science, but incorporates the initial establishment of the 

understanding of STEM education.

I believe this combination will attribute to a decrease in participant stress about 

the inclusion of STEM education within the classroom. This decrease in stress is referred 

to by Bandura as affective states. Figure 18 shows the process of STEM teacher efficacy 

developing within the professional development setting. These three aspects were often 

present in the professional development sessions that I attended, but were in combination 

with other sources of efficacy and were not give the amount of time necessary to be 

considered effective.



D esim one

o'*  O
Bandura

O 0 . <iC*VV %  %

M astery
Experiences

Vicarious
Experiences

'e
<y

Teacher Sense 
of Self-efficacy

Tc ft
% > o > .

A ffective
States

Social
Persuasion

/ . /  
v2' •£>

&

c F

STEM Teacher 
Sense of Self-efficacy

CO
a;■M
(04-»

C/)
a>

+-*
o

£<

Coherence with STEM Definition

STEM Content

STEM Active Learning

Figure 18. Process of STEM teacher efficacy



142

Connections to Previous Research 

Klassen et al. (2011) acknowledge the need to create a more thorough theoretical 

framework specifically for teacher efficacy. I sought to find specific aspects of the 

professional development that assisted in giving teachers confidence with the 

implementation of STEM education. I found additional sources of efficacy, besides 

Bandura’s four, that aid in promoting teachers’ sense of efficacy: coherence of STEM 

understanding, scaffolding of STEM content, and engaging in STEM pedagogy.

Adams and Forsyth (2006) found that efficacy is not only influenced by 

Bandura’s four sources, but contextual factors as well. Although I did not find contextual 

factors within my research findings, I am curious about the influence of schools’ 

contextual factors on teacher efficacy toward STEM education. Bruce and Ross (2008) 

focused their research on professional development that centered on content and 

pedagogy. They found that peer coaching, which is a type of vicarious experience, had 

the greatest influence on teacher efficacy. Tschannen-Moran and McMaster (2009) also 

found that the support of a coach can positively influence teachers’ sense of efficacy. I 

believe that STEM education would benefit from embracing peer coaching as a consistent 

professional development model.

Milner’s (2002) study connected Bandura’s mastery experiences and verbal 

persuasion as being components of efficacy that work in conjunction with each other. 

Milner (2002) argues that efficacy is often viewed as a liner process instead of a recursive 

one that works in association with each other. I argue that the three new sources of 

efficacy that I suggest would be more effective if used in a liner manner, as opposed to all 

factors of efficacy converging into one experience. Milner (2002) articulates about the
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powerful nature that peer feedback played in teacher efficacy. I corroborate this 

sentiment with my finding; participants who attended professional development sessions 

with coworkers had a much more engaging experience than participates who attended 

alone.

Implications

Implications for practice based on this case study are limited due to the small 

sample size and exploratory nature of this research. The findings suggest that there are 

additional sources of efficacy present within STEM professional development, besides 

the Bandura’s established four, based on several of Desimone’s (2009) characteristics of 

quality professional development. Presenters provided participants with STEM activities 

and STEM content, but participants needed the basics of what STEM education looks like 

in the classroom and how to implement this new model of teaching before the actual 

content and activities are presented. There was a disconnect between participants and 

presenters because participants needed a basic understanding of STEM education and 

how to implement STEM in the elementary classroom and presenters wanted to present 

STEM education from the content integration standpoint. The intensity of the advanced 

content was a hindrance to the effectiveness of the professional development because 

participants were easily distracted due to unknown content, as opposed to partaking in 

active learning experiences. Thus, professional developers need to understand these 

findings and bridge the gap in teachers’ STEM understanding and needs. This research 

suggests that elementary teachers need a basic understanding of STEM education, the 

content that this entails, and the pedagogy associated with STEM education, respectively.
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Future Research

The National Research Council (2013) suggests that “additional research is 

needed to determine the characteristics of effective professional development for science 

and mathematics teachers, and potential obstacles to engaging in professional 

development” (p.24). Even though the National Research Council suggests continuing 

the education of science and mathematics teachers, I recommend rethinking professional 

development specifically for teachers that are involved with STEM education. This study 

indicates that future research about STEM professional development is needed to extend 

the narrative about STEM education. To increase understanding of the findings, further 

research is needed to explore alternative sources of teacher efficacy within the context of 

STEM professional development, specifically long-term professional development. This 

research was limited to STEM professional development for elementary teachers. 

Therefore there is a need to research middle school and high school STEM professional 

development characteristics and how these differ from STEM professional development 

at the elementary level. Finally, since this research was limited to two types of STEM 

professional development, further research is needed to explore the efficacy of other 

models of STEM professional development.

Conclusion

Content-focused professional development for teachers has been around for many 

years. The National Research Council (2013) recommends “developing the requisite 

knowledge and teaching strategies will require profound changes to current systems for 

supporting teachers’ learning across their careers” (p.21). The findings of my research 

indicate that initial, short duration STEM professional development fostered two of



Bandura’s sources of efficacy, vicarious experiences and social persuasion, but was 

lacking in mastery experiences and duration. I speculate that these extra sources, coupled 

with already existing ones, will improve the enterprise of teacher learning. This makes 

sense because mastery experiences require an extended amount of time and dedication to 

the newly learned task. Therefore, the redesign of STEM professional development will 

not only benefit teachers, but also may positively influence student learning as well. This 

study reinforces the need to redesign STEM professional development to meet the 

changing needs of teachers, students, and the curriculum, instead of adapting a one-size- 

fits-all model of professional development to fit unique STEM education needs of 

teachers and students.
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Tift College of Education

Informed Consent- Interview 

(Sources of Self-efficacy in STEM Professional Development)

You are being asked to participate in a research study. Before you give your consent to 
volunteer, it is important that you read the following information and ask as many 
questions as necessary to be sure you understand what you will be asked to do.

Investigators
Investigator:
Randi Williams Green 
Tift College of Education
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Faculty advisor:
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development. The data from this research will be used for my dissertation. The results will be 
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Procedures

If you volunteer to participate in this study, you will be asked to answer questions about 
professional development that you have experienced. Your participation will take 
approximately 1 hour of your time.
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Potential Risks or Discomforts

There are no foreseeable risks associated with the study. 

Audio taping will be used for transcription purposes.

Potential Benefits of the Research

This research will benefit teachers and ultimately student achievement by ensuring that best 
practices within the classroom are achieved.

Confidentiality and Data Storage

All information obtained and/or medical records will be held in strict confidentiality and will only 
be released with you permission. The results of this study may be published but your 
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participate at anytime. To withdraw from the study please contact Randi Williams Green.

Questions about the Research
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R ev. 0 8 /1 9 /2 0 1 0



Appendix C

Participant Interview Questions

161



162

Teacher Participant Interview Questions 

1st Interview Questions (General)

1. Reflect back on your STEM professional development experience, describe the 
day for me.

2. Describe how this STEM professional development influenced your STEM 
teaching.

2nd Interview Questions (Specific to Desimone- content focused, active learning, and 
collective participation)

Content

1. How did this STEM professional development influence your STEM (science, 
technology, engineering, and math) content knowledge?

Active Learning

2. In what ways did this STEM professional development engage you?
3. How would you prefer to be more or less engaged? Why?
4. What learning activities were helpful with the integration of STEM in your 

elementary classroom? I know this professional development was a long time 
ago, so I have provided a brief outline of the activities.

County

• Build a parachute for a LEGO person in seven minutes. The parachute should 
slow the person down. Instructors asked us what we got out of this activity and 
they made the connection that STEM is much more than doing a “fun” project.

• Defining STEM and its integration of the S, T, E, and M
• Talking about the engineering design process to solve a problem- investigate, 

plan, design, create, evaluate.
• Instructor tells class about what a typical STEM lesson looks like in her school- 

she’s the STEM specials teacher
• Build and egg car project.
• Create STEM activities from math exemplars

Agency

• Defining STEM education activity with the descriptions of various people’s 
opinions of what exactly STEM entails. Group discussion about what STEM 
means to you.

• Description of what STEM stands for and what it means to integrate the S, T, E, 
and M.

• 21st century thinking skills and what these look like in elementary school
• It’s in the bag activity- choose a mystery object form the bag
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• Showerhead Showdown- create a showerhead from a plastic cup
• Talk about the engineering design process
• Melting blocks activity- ice on two similar looking blocks
• Mitten temperature problem
• Measurement and density- design a lifejacket to fit a plastic soldier
• Periscope activity
• Forces- roller coaster
• Chemical change with various candy

Collective Participation

5. How did your peers affect your professional development experience?
6. Did you attend this professional development with a co-worker? Was it a helpful 

or a hindrance?

Professional Development Changes

7. What would you have changed in the professional development?
8. What did you need that you didn’t get?
9. What types of STEM professional development experiences will you seek out 

next?
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STEM Professional Development Presenter Interview Questions

1. How do you plan professional developments?

2. What do you think gives teachers confidence in the area of STEM teaching?

3. How do you help teachers integrate STEM into the classroom?

4. You talked about the definition of STEM. Do you feel like you have to start your 

professional developments at a basic level of the definition of STEM?

5. Since STEM certified schools are more prevalent today, are you looking at trying 

to change the professional development or do anything differently?

6. Are you involved with other STEM professional developments?

7. In your ideal world, what would STEM professional development look like?

8. How much control do you have over planning your STEM professional 

developments?

9. Do teachers ask you for help with implementing STEM in their classrooms? If so, 

what advice do you give them?

10. What are some things you could improve upon the next time you deliver a STEM 

professional development?
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PD Critical Features

What:

When:

Time:

Content Focus

Active Learning

Coherence

Duration

Collective Participation
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PD Types of Experiences

What:

When:

Time:

Mastery Experience

Vicarious Experiences

Social Persuasion

Affective States


