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ABSTRACT 

A convergent parallel mixed methods design was used to examine the perceptions and 

concerns regarding Global Collaborative STEM Education (GCSE) of 20 students within 

Texas Tech University's Global PRiSE Ph.D. program. Concerns were examined through 

the lens of the concern-based adoption model's (CBAM) continuum of concerns. 

Research questions examined concerns of the program’s doctoral students as their roles 

changed from GCSE project members to teacher coaches. Additionally, the study 

examined how participants perceive and describe their concerns regarding Global GCSE.  

Prior to and after coaching K-12 teachers in GCSE during a fall semester course, 

participants completed the concerns-based adoption model (CBAM) Stages of Concern 

Questionnaire (SoCQ) and responded to open-ended questions examining their concerns 

and perceptions about GCSE. A Wilcoxon signed-rank test was used to analyze the pre 

and post responses to the questionnaire. Results showed a significant difference Z = 2.45, 

p < .014, r = 0.63.  However, upon analyzing the SoCQ profile interpretation graphs, the 

concerns of individual participants did not appear to move from the lower stages of 

concerns on the CBAM continuum toward higher stages as expected. Managing the 

project seemed to be the greatest concern, specifically finding and maintaining global 

partners, troubleshooting technology, and scheduling issues. Six themes emerged from 

the essay component examining participants' perceptions of GCSE. The top two were that 

GCSE integrates 21st-century skills and international collaboration. 

 

 Keywords: STEM (Science, Technology, Engineering and Mathematics), CBAM, 

Global, Collaboration, GCSE, 21st-century Skills, Doctoral Students   
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CHAPTER I 

INTRODUCTION TO THE STUDY 

Educators worldwide recognize the need for reform in education that focuses on 

preparing students for life, work, and citizenship in the globalized 21st-century 

(Committee on Successful Out-of-School STEM Learning, Board on Science Education, 

Division of Behavioral and Social Sciences and Education, & National Research Council, 

2015; Darling-Hammond, 2010; National Research Council, 2012; Partnership for 21st-

century Learning, n.d.; U.S. Department of Education, Office of Educational Technology, 

2016; Zhao, 2009). Advances in technology both in transportation and virtual 

communication, along with significant political events like the establishment of the 

World Trade Organization in 1995 and increases in world trade, immigration, terrorism, 

and refugees, have rendered physical distance irrelevant and spurred the onset of 

globalization (Friedman, 2007; Zhao, 2009). Our global economy has fueled a need for 

changes to the United States’ education system. The new system must be able to increase 

a student’s competence in science, technology, engineering and mathematics (STEM) 

related thinking and learning while also increasing a student’s empathy for and ability to 

work with diverse individuals. To accomplish this, teachers must engage students in 

thinking that requires 21st-century skills. The Partnership for 21st-century Learning 

(n.d.), a group of leading business and educational organizations and policy makers, 

defined the knowledge and skills students need to succeed in the 21st-century. Twenty-

first century skills are described as life and career skills; learning and innovation skills 

including critical thinking, communication, collaboration and creativity; information, 

media, and technology skills; and understanding key subjects and 21st-century themes 
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which include global awareness and the ability to collaborate with others who have 

diverse perspectives.  

The call for fostering STEM education resonates across the U.S. (Carnegie 

Corporation, 2009; National Academy of Engineering and National Research Council, 

2014; National Academy of Sciences, National Academy of Engineering, & Institute of 

Medicine, 2007; National Research Council, 2011a, 2011b; National Science Board, 

2016; Obama, 2015; U.S. Bureau of Labor Statistics, 2014; U.S. Department of 

Education, 2013). According to the U.S. Department of Commerce, STEM jobs grew 

three times as fast as non-STEM jobs in the U.S. from 2001 to 2011, and an even steeper 

increase is predicted in the future (Landgon, McKittrick, Beede, Khan, & Doms, 2011). 

The United States has a shortage of STEM workers and depends on foreign workers to 

fill these jobs (U.S. News and World Report, 2016). According to Rothwell and Ruiz 

(2013) from the Brookings Institute, 90% of applications for H-1B visas are for jobs that 

require a high level of STEM knowledge. The demand for STEM employees in the 

United States, in particular, is increasing, but the supply is falling short, and it appears 

that leaders are looking toward the education system to remedy the situation (National 

Academy of Sciences, National Academy of Engineering & Institute of Medicine, 2007). 

As STEM jobs inundate the job market, educators at all levels acknowledge the need to 

prepare students to live and work in a globalized world employing these skills.  

A U.S. college education is desirable to many foreign citizens. Foreign students 

continue to pursue advanced STEM degrees in the United States. In 2011, students on 

temporary visas earned 56% of all engineering doctorates in the United States, 51% of all 

computer science doctorates, and 26% of all science and engineering master's degrees 
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(National Science Board, 2014). In 2001, upon graduation, more than 70% of the foreign 

doctoral students stayed in the United States for at least two years, which is a 20% 

increase from 1989 (National Academy of Sciences, National Academy of Engineering, 

& Institute of Medicine, 2007). Although working in the United States may be desirable 

for international students, the country's dependence on foreign workers to fulfill STEM 

jobs is risky for the economy. 

The United States is not the only country focused on building a stronger STEM 

foundation in their citizens. Many countries have made science and engineering 

postsecondary education a top priority (National Science Board, 2016) and are investing 

heavily in research universities (National Academy of Sciences, National Academy of 

Engineering, & Institute of Medicine, 2007). In 2007, China surpassed the United States 

as the world leader in the number of natural science and engineering degrees awarded to 

doctoral students (National Science Board, 2014). In 2011, 41% of all degrees awarded in 

China were in STEM fields; in India 26% were in STEM fields, United Kingdom 22%, 

Japan 18%, Brazil 14%, while in the United States 13% of graduates received degrees in 

STEM fields (Accenture Institute for High Performance, 2012). It would appear that 

STEM talent may be available globally, but not as accessible in the United States. 

In addition to the increasing number of STEM jobs, advances in technology have 

precipitated an environment where disparate people within our country and around the 

world must work together. The U.S. job force and population, in general, is becoming 

increasingly diverse. Evidence for this increase in diversity can be seen in a 2014 report, 

which indicated that 13.3% of the U.S. population (42.4 million) were immigrants or 

foreign-born individuals who resided abroad one year prior to the survey (Zong & 
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Batalova, 2016). In 2016, immigrants to the United States and their children born in this 

country comprised about 26% of the overall population (81 million people). Twenty-first 

century job skills require not only more collaboration with diverse people within our own 

borders, but also with those overseas (Center for Public Education, 2009). Human capital 

is the most important resource in the new global knowledge economy (Center for Public 

Education, 2009). Thanks to technology, employees, consultants, contractors and others 

from different parts of the world can work together on projects. Understanding cultural 

references and demonstrating global awareness are essential skills in collaborating in 

today's global economy (American Management Association, 2017). As the world 

continues to become increasingly connected through technology and market 

globalization, educators need to prepare students to work with diverse populations 

beyond their cultural boundaries (Banks, 2016; Darling-Hammond, 2010).  

With the release of the 2013 Next Generation Science Standards (NGSS), which 

incorporate STEM education, and the push for 21st-century teaching and learning, 

student expectations are changing and teachers must adjust to meet their needs. The 

expertise necessary to accomplish this, to develop effective teachers, cannot be 

prepackaged or conveyed through traditional “top-down” professional development 

(Darling-Hammond & McLaughlin, 2011). Instead, teacher professional development 

needs to provide teachers with opportunities to reflect critically on their practice in order 

to create new knowledge and beliefs with regard to content, pedagogy, and learners 

(Nelson & Hammerman, 1996; Prawat, 1992). Scholars around the United States are 

attempting to understand and address complex issues that face curriculum theory, design, 

development, and delivery to create the most ideal learning environments, which support 
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global STEM education. Further, higher education students who are current or former 

teachers and are currently pursuing doctoral degrees in global STEM education are 

uniquely situated to assist teachers in developing these skills. 

Graduate education is an integral piece of the U.S. educational system and must 

be strengthened to sustain a competitive edge in innovation (Council of Graduate Schools 

Advisory Committee on Graduate Education & American Competitiveness, 2007). Many 

reform efforts in higher education have been initiated over the last two decades to 

increase the rigor of graduate education (America Competes Reauthorization Act, 2015; 

Council of Graduate Schools Committee on Graduate Education and American 

Competitiveness, 2007; National Research Council, 1996). The council states that the 

role of universities is to “encourage graduate schools to urge their students to become 

citizen scholars by using their knowledge and skills in a real-world setting to gain 

scholarship and experience through service to the community, the state, the nation and 

the world and to identify successful models that incorporate entrepreneurship across 

graduate curricula, as well as future directions for exploring the power of 

entrepreneurship in graduate education” (p. 2). The Council also contends that the role of 

policymakers is to “provide support for students at both the master’s and doctoral levels 

in STEM fields, including social sciences, as well as disciplines that foster global 

understanding of languages and culture” (p. 2). These recommendations call for reform in 

graduate education, which encourages involvement in real-world practices that 

incorporate STEM thinking along with global understanding. 

Many scholars believe that preparing educators to become practitioners of global 

STEM content and instructional strategies is vital to the future of education in our 
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country and to our nation’s ability to compete in a global 21st-century economy (Darling-

Hammond, 2010; National Research Council, 2011a, 2012; Partnership for 21st Century 

Learning, n.d.; Zhao, 2009). The need for improving teachers’ ability to integrate STEM 

education is imperative to increasing student achievement in this area. Doctoral students 

who work within the EC-12 setting may be in an ideal position to provide this 

professional development to teachers. Instructional coaching allows teachers time to 

reflect critically on their practice and beliefs as educators. Doctoral students who coach 

teachers in Global Collaborative STEM Education (GCSE) can “build will, skill, 

knowledge, and capacity because coaching can go where no other professional 

development has gone before: into the intellect, behaviors, practices, beliefs, values and 

feelings of an educator” (Aguilar, 2013).  

Although there is some research on curriculum coaching, the field is relatively 

new. Research findings confirm that coaching impacts teacher attitudes (Edwards & 

Newton, 1995; Huston & Weaver, 2008), teaching practices (Black; 2003; Brown, 

Reumann-Moore, Huh, Christman, & Riffer, 2008; Medrich, Fitzgerald & Skomsvold, 

2013; Neufeld & Roper, 2003; Showers, 1984; Showers & Joyce, 1996, Teemant et al., 

2011; Wadpole et al., 2010), teacher efficacy (Edwards & Newton, 1995), and student 

achievement (Biancarosa, Bryk, & Dexter, 2010; Learning Forward, 2011; Medrich et al., 

2013). Still, Cornett and Knight (2009) state there are many gaps in research on coaching. 

Specifically, Cornett and Knight identify a need for further study of the support systems 

that should be in place for coaching to flourish.  

To address these and other reform efforts Texas Tech University is one of several 

universities that have developed a program that offers educators a Ph.D. or Ed.D. in 
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curriculum and instruction with an emphasis in STEM education. Texas Tech offers EC-

12 educators a Ph.D. in curriculum and instruction with a specialization in STEM 

education in a program known as Global PRiSE, Global Pragmatic Researchers in STEM 

Education. The program is a hybrid offering a blended learning degree. Coursework is all 

online, except for two weeks on campus each summer as well as attendance at one cohort 

assigned professional conference each year. The program’s name, Global PRiSE, 

originates from its two primary student outcomes: (a) create global STEM educators; and 

(b) produce pragmatic researchers in STEM education (Texas Tech University College of 

Education, 2016). Although other online Ph.D. or Ed.D. programs exist for STEM 

education, TTU’s program is the only one that emphasizes global education. As global 

STEM educators and researchers involved in real world practice, program participants are 

expected to be a support system for fellow EC-12 educators as they begin to implement 

GCSE projects. Doctoral students accomplish this by first participating in GCSE projects 

and then becoming instructional coaches who support teachers as they begin to 

implement GCSE. As part of the instructional coaching process the doctoral students 

must partner with a teacher in the United States and an international teaching partner who 

are both willing to work on the project. The doctoral students must guide the K-12 

teachers through the process of engaging both their classes in a collaborative STEM 

project until its completion. The doctoral students overseeing the GCSE projects and 

coaching the two teachers are the subjects of this study. 

This study examines perceptions and concerns that doctoral students face as they 

coach teachers in implementing GCSE. By exploring these perceptions and concerns, 

university administrators can better understand issues participants face as they engage 
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teachers and students in GCSE and support the efforts of educators implementing GCSE 

and like initiatives. 

Statement of the Problem 

The research in this dissertation helps strengthen areas related to the lack of 

literature regarding GCSE. It specifically speaks to three related problems with regard to 

GCSE. First, there is little information to identify how K-12 educators' measureable 

stages of concerns evolve, as measured by the concern-based adoption model (CBAM) 

continuum of concerns, as they become more involved with GCSE (Hall, George, & 

Rutherford, 1979). Second, specific concerns about GCSE for each level of the CBAM 

continuum have yet to be identified. Finally, there is little information to identify K-12 

practitioners' perceptions of what constitutes GCSE. In fact, when searching the literature 

for research on global collaborative STEM education, none was found. Understanding 

how practitioners perceive GCSE, their concerns in implementing it, and their concerns 

in helping other teachers implement it, will assist educational leaders in providing 

appropriate professional development. Findings from this study can assist university 

leaders who are training and preparing doctoral students in implementing GCSE. 

Findings may also be of interest to other educational leaders interested in the practice of 

GCSE. 

Data gathered to address these problems were collected from participants in one 

cohort of the Global PRiSE program. Responses from these participants brought a variety 

of educational leadership experiences to the research. The participants completed a 

course entitled, Applications of Global Science Education. According to the syllabus, 

students were expected to mentor a teacher partner to assist them in engaging their 
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students in global STEM education. The Global PRiSE students were all participants in 

several GCSE projects the previous year. That semester was the first year many of them 

implemented GCSE themselves. This research was based on archival data that was 

collected by their instructor during the course Applications of Global Science Education. 

The findings will address the gap in the literature on GCSE by examining these advanced 

practitioners' concerns in implementing and coaching teachers in GCSE and explaining 

their perceptions of what constitutes a GCSE. 

To address the first problem, the lack of information on the concerns of educators 

as their level of participation in GCSE increases, a valid and reliable questionnaire was 

used. This questionnaire was given prior to participants' experience coaching a K-12 

teacher in GCSE and after that experience. Feelings and perceptions that these EC-12 

practitioners and doctoral students face as they implement GCSE and begin to coach 

teachers in implementing these projects can reinforce or disrupt the process. These 

feelings and perceptions are expressed as concerns, and much research has been done to 

identify the stages of concerns participants go through when implementing an innovation, 

or change (Hall et al., 1979). Hall et al. identified four basic types of concerns, 

Unrelated, Self, Task and Impact with subcategories within to make seven Stages of 

Concern (SoC) and created a 35-item Questionnaire (SoCQ). The SoCQ is designed to 

identify where a practitioner is on the SoC continuum with regard to a particular 

educational innovation. According to Hall et al., all practitioners experiencing an 

innovation in education will exhibit the same types of concerns, and they will move up 

the continuum from 0, Unrelated concerns, toward 6, Impact concerns, as they become 

more familiar with the innovation. Unrelated concerns (Stage 0) indicate the practitioner 
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has little concern or involvement with the innovation (Hall et al., 1979). Self-concerns, 

which include Informational (Stage 1) and Personal (Stage 2), indicate the person is 

learning more about the innovation and is concerned about how it will affect them 

personally. Task concerns (Stage 3) indicate the practitioner is focused on organizing and 

managing the innovation. At the top of the continuum are the Impact concerns, 

Consequence (Stage 4), Collaboration (Stage 5), and Refocusing (Stage 6). At these 

levels, the practitioner is focused respectively on how the innovation will affect the 

“clients,” how others will cooperate with using the innovation, and how to improve the 

innovation. 

Second, the study attempted to identify participants' specific concerns about 

GCSE that related to each level of the CBAM continuum. At the end of the questionnaire 

participants responded to the open-ended prompt, “When you think about Global STEM 

collaboration, what are you concerned about?” These concerns could have related to the 

innovation itself or to concerns they had in coaching others to use the innovation. After 

identifying participants' levels of concern on the questionnaire, these comments were 

examined in an attempt to connect specific concerns related to GCSE with the stages on 

the CBAM continuum. This was done both at the beginning and end of the semester. The 

concerns were identified using the SoCQ and verified by the open-ended responses. To 

support GCSE and increase its implementation educational leaders must be aware of and 

work to address the concerns practitioners face as they implement GCSE and assist others 

in putting this innovation into practice. 

The final problem the current study addressed was that there is not enough 

information to identify practitioners’ perceptions of GCSE. This research addressed the 



Texas Tech University, Rhoda Goldberg, December 2017 

11 

gap in the literature on GCSE by explaining how educators perceive GCSE; it examined 

the thoughts of these advanced practitioners. As part of an assignment for the class, these 

students were asked to respond to the prompt, “When I think about global collaborative 

STEM education, I . . .” The participants completed a 250-word essay response to this 

prompt both at the beginning and end of the semester. These responses were coded and 

emerging themes were identified. These themes provided data used to identify 

participants' perception of GCSE. 

Based on the analysis of practitioners’ concerns, appropriate interventions can be 

administered to facilitate the change process. The SoCQ questionnaire was used to 

identify each participant's percentile level for each of the seven levels of concern in 

respect to GCSE. Once administrators identify where practitioners’ concerns lie, they can 

plan interventions to facilitate a smooth transition toward implementing the innovation. 

Failure to address these concerns can lead to a laissez-faire attitude or even hostility 

toward the innovation (Hall et al., 1979). However, when concerns are addressed, 

practitioners will move up the continuum toward Impact concerns. 

Although the TTU program is taking bold steps toward developing leaders in 

GCSE, the program just started in 2013, and the results of the SoCQ and accompanying 

essay questions can help program leaders reflect on the direction of the program and 

move participants toward Impact concerns in GCSE. To increase the probability of 

success with these projects, professors at TTU, and in the future possibly other university 

education departments who oversee doctoral student work in GCSE, need to consider the 

concerns of these practitioners as they implement GCSE and as they begin to coach 

teachers in implementing this instructional method. As graduate students’ perceptions 
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and concerns about GCSE are uncovered, professors in education departments at 

universities might consider adapting their programs to better meet these needs to help 

ensure successful implementation. 

Purpose of the Study 

The purpose of this mixed methods study was to examine the concerns and 

perceptions of Ph.D. students regarding GCSE. Additionally, this study analyzed the 

changes in these concerns as participants’ roles changed from project participants in 

GCSE to peer coaches in which they worked with teachers in facilitating these projects. 

The study was the second part of a longitudinal study, which examined the concerns of 

these participants as they progress through the Global PRiSE STEM education program 

and gain more experience with GCSE (see Figure 1). The participants were 20 

Curriculum and Instruction Ph.D. students in a part-time blended learning degree 

program attending TTU. All members were educators involved in some capacity in K-12 

education. Most were employed in various roles in STEM education. 

 

Figure 1. Timeline for longitudinal study of the Global PRiSE Program at Texas Tech 

University. 

Context of the Study 

Phase 1 of this study examined the concerns of the one cohort of Global PRiSE 

participants as they began their experience with GCSE during their first semester of the 

program. This work is being completed by a different researcher. In that year students 
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were involved in GCSE projects as online participants. The first part of the study 

examined participants’ concerns and perceptions as they first experienced GCSE as 

participants. During the fall of that year, they took a course in which they participated in 

three global collaboration STEM projects as students. The first activity, the World Moon 

Project, was a limited communication task. There was no synchronous communication 

between the collaborating groups. The second and third projects, Edible Lunar Vehicles, 

and Creating a Next Generation Science Standards (NGSS) instructional software 

program respectively, were both engaged collaboration projects. In the World Moon 

Project, students recorded observations of the moon for a month, wrote an essay and 

exchanged data to identify patterns. There was no synchronous communication. In the 

Edible Lunar Vehicle project, students were partnered with each other to collaboratively 

design, test, and modify a similar edible lunar vehicle. They worked synchronously using 

Skype, Lync, and/or Google Hangouts. In the NGSS project, participants partnered with 

students from a programming class at a University in Shanghai, China. American 

students chose an NGSS student expectation and designed a software program aligned 

with that standard. Chinese students programmed their design. Groups had to 

communicate back and forth regularly discussing the intended capabilities and design of 

the program to complete the project.  

In the second academic year, the Ph.D. students’ role changed from being a 

project participant, as in the Edible Lunar Vehicle Project or the World Moon Project, to 

one of mentor and coach as they guided teachers in implementing similar projects in their 

classrooms with K-12 students as the participants. In the spring of the first year of the 

program, the Global PRiSE Ph.D. students were instructed to start planning a GCSE 
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project that they would implement with a teacher in the fall of the upcoming school year. 

The study focused on the concerns and perceptions of the participants regarding GCSE 

during their second year of experience with this innovation. In addition, the study 

examined changes in participants’ concerns with regard to implementing GCSE projects 

as their roles changed from member to instructional coaches. The data will assist 

educational leaders in identifying how advanced practitioners perceive GCSE and 

understanding the concerns they face as they implement this innovation and coach others 

in implementing it.  

At the onset of the fall semester in the second year of the program, students 

completed a Stages of Concern Questionnaire (SoCQ) (George, Hall, & Stiegelbauer, 

2006) answering Likert scale questions with an accompanying open-ended question, 

“When you think about global collaborative STEM education, what are you concerned 

about?” In addition to the SoCQ, students completed a 250-word essay in which they 

responded to the prompt, “When I think about global collaborative STEM education, I ...” 

The same questionnaire, open-ended question, and essay prompt were adminstered a 

second time, at the end of that semester once participants completed their assignment of 

coaching a teacher as they implemented a GCSE project. This study examined 

participants’ changes in concerns as their role changed from being a participant of GCSE 

during the fall of their first year in the program, to that of a peer coach assisting teachers 

in implementing GCSE during the fall of their second year in the program. 

Research Questions 

A convergent parallel mixed methods design in which the collection of qualitative 

and quantitative data happens in parallel, is analyzed separately, and then merged, was be 
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used. Mixed methods research provides strengths that overcome the weaknesses of both 

quantitative and qualitative research (Creswell & Plano Clark, 2011). The researcher can 

generalize the results of the quantitative questionnaire to a population. The qualitative 

survey data can be used to provide in-depth perspectives from the participants which 

helps explain the quantitative data.  

Quantitative data, regarding stages of concern, was gathered via the SoCQ based 

on the concerns-based adoption model (CBAM) (Hall & Hord, 1987) at the beginning 

and end of the fall 2016 semester. To examine the concerns of participants and the 

changes in those concerns, participants’ highest, or peak concerns, both at the beginning 

of the semester and again at the end, after coaching, were examined. The nonparametric 

Wilcoxon signed-rank test was used to verify if a significant difference existed between 

the peak concerns identified by the participants’ responses in the pre-questionnaire as 

compared to those in the post-questionnaire.  

In addition to the quantitative data, open-ended survey questions were used to 

gather qualitative data at the beginning of the 2016 fall semester, prior to doctoral 

students’ coaching teachers in implementing GCSE projects and then again at the end of 

the fall 2016 semester after they coached teachers in implementing these projects. 

Qualitative data, answers to open-ended questions, was collected and analyzed to help 

explain or elaborate on the quantitative results. The data was also used to describe the 

perceptions and concerns of participants toward GCSE. The quantitative and qualitative 

data were analyzed separately and then merged in the analysis stage of the research. The 

researcher used a mixed- methods approach because it allowed her to collect diverse 
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types of data to provide a more complete understanding of the problem (Creswell & 

Plano Clark, 2011).  

 Six research questions framed this mixed methods study on the concerns and 

perceptions of educators as they implement GCSE. This research was an attempt to 

strengthen the understanding the concerns doctoral students face as they coach teachers in 

implementing GCSE and how these concerns change over time. Additionally, this study 

sought to determine the types of GCSE concerns that relate to each stage in the CBAM 

continuum. The questions specifically examined the concerns and perceptions of Ph.D. 

students in their second year of the Global PRiSE STEM education program as they 

coached K-12 teachers in GCSE. The following questions guided the inquiry process: 

1. As doctoral students’ roles change from project members to that of teacher 

coaches, in what ways have their measurable stages of concerns changed 

concerning GCSE?  

2. Do doctoral students’ stages of concerns about GCSE progress through the 

hypothesized stages of concerns based on the CBAM model (Hall et al., 

1979)?  

3. How do doctoral students in the Global PRiSE Ph.D. program perceive Global 

GCSE? 

4. How do Global PRiSE Ph.D. students describe their concerns about GCSE? 

5. How do the qualitative short-answer data related to participants' concerns 

toward GCSE further explain the stages of concerns expressed on the SoCQ 

(Hall, George & Rutherford, 1979)? 
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6. What specific concerns about GCSE are associated with each stage of concern 

in the CBAM model (Hall et al., 1979)? 

A mixed methods study incorporates the benefits of both quantitative and 

qualitative research (Johnson, Onwuegbuzie, & Turner, 2007). Applying inferential 

statistics, such as the Wilcoxon test, is one way that allows the researcher to see if there is 

any validity to the data. However, analyzing qualitative data, such as essay questions, 

provides descriptive data that can also be used to validate that data and to describe and 

explain participants’ thinking. The combination of these two types of data allows a 

researcher to triangulate the data providing a richer and hopefully more honest analysis of 

the data. 

Theoretical Framework 

The theoretical framework guiding this study was the concerns-based adoption 

model (Hall, Wallace, & Dossett, 1973). The CBAM is rooted in previous work by Fuller 

(1969). Fuller was the first to label teachers’ feelings and perceptions about an innovation 

as concerns and recognize a pattern that teachers’ concerns move through with increasing 

experience. Fuller created a hierarchy that included three stages of concerns—non-

concern, concern with self, and pupil concerns. Self-concerns are concerns about teaching 

but with a focus on themselves rather than the needs of the students. Fuller observed that 

teachers might have concerns at multiple levels at one particular time, but their concerns 

will usually focus in one area. The CBAM model elaborated on Fuller’s work creating 

and confirming seven distinct categories of concerns teachers experience with an 

innovation, which they call the stages of concern (SoC) (Hall & Hord, 1987). Fuller’s 

continuum of concerns including Unrelated, Self and Pupil (named Impact concerns in 
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the CBAM) have been preserved. However, after further research, Hall and Hord (1987) 

subdivided the Self and Impact stages into sub-stages – Unrelated (0 Unconcerned), Self 

(1 Informational, 2 Personal), Task (3 Management), Impact (4 Consequence, 5 

Collaboration, 6 Refocusing). These seven stages provide an avenue to understanding 

people’s feelings about change (Hall & Hord, 1987). 

Implementing a change such as GCSE can be difficult, and feelings or perceptions 

about the implementation of a new educational innovation may galvanize doctoral 

students into action as they support teachers or stagnate all progress. CBAM is based on a 

number of change principles (Hall & Hord, 2011). These principles should be followed 

for effective change and are believed to hold true for all organizations or people that are 

involved in change. According to Hall and Hord (2011) there are 10 change principles on 

which the CBAM is founded (see Table 1). These principles can be applied to facilitate 

all educational change processes.  

Table 1 

CBAM Change Principles 

Number Change Principal 

1 change is learning 

2 change is a process, not an event 

3 the school is the primary unit for change 

4 organizations adopt change, individuals implement change 

5 interventions are the key to the success of the change process 

6 appropriate interventions reduce resistance 

7 administrator leadership is essential to long-term change success 

8 facilitating change is a team effort 

9 mandates can work 

10 the context influences the process of learning and change 
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If the change process is implemented appropriately following the change 

principles, then participants should move up the continuum of concerns toward 

refocusing (Hall & Hord, 2011). However, if the situation is less than perfect, concerns 

may not progress from Self to Task to Impact. It is also common for implementers to 

have concerns at more than one stage. No matter the concerns, once identified, the work 

of addressing them begins.  

Evidence of these critical change principles can be found in the GCSE projects 

that were implemented over the semester. Both the facilitator and teacher were learning 

throughout the change (Principle 1). The projects evolved, and participants refined them 

throughout the implementation period (Principle 2). Individual teachers, those that the 

doctoral students worked with, implemented the GCSE projects at a school level 

(Principles 3 and 4). The facilitator, or coach - the doctoral student, intervened as 

necessary (Principles 5, 6, 8 and 10). The administrator was supportive of the project at 

each school (Principle 7). The project was a mandate for the facilitator or coach who was 

completing it for a class assignment, but it was not for the teacher (Principle 9). 

Hall and Hord (2011) found that when people are involved in a change process, 

there are universal stages of concerns they go through and that choosing the appropriate 

interventions to facilitate the change is based on Fuller’s personalization model (Fuller, 

1970). Administrators of professional development must align interventions with the 

stages of concern of the innovation implementers. Therefore, to facilitate GCSE, one 

must understand the concerns of the implementers and align interventions with their 

concerns to make it relevant. 
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Significance of the Study 

To successfully guide implementation of any curriculum innovation, one must 

understand the concerns of the participants. Only by addressing these concerns can 

university educators and district leaders successfully assist practitioners and educational 

leaders as they implement new practices. The CBAM is a conceptual framework that 

allows educational leaders to predict probable concerns through the change process so 

they can better facilitate change (Hall & Hord, 1987). This framework was used to help 

identify the concerns of doctoral students as they supported the implementation of GCSE. 

Understanding participant concerns as their roles in the implementation of GCSE change 

can influence the future implementation of GCSE efforts at TTU and possibly with other 

universities and districts implementing GCSE.  

Significance for Higher Education  

Understanding the concerns that global STEM collaborators evolve through can 

assist universities as they search for ways to better prepare teachers to be leaders in 

global STEM education. Implementing change, such as GCSE, is a journey, not a 

blueprint (Fullan, 1993) and requires constant reflection and refinement of the program. 

Understanding the concerns of the participants as they implement global STEM 

collaboration will assist university administration as they seek ways to refine their 

programs. Programs based on teachers’ concerns have been found to increase student 

satisfaction with course work, professors, and professional preparation (Fuller, 1970).  

Significance for Administrators 

The primary vehicle for incorporating GCSE is the school. School leaders can 

make or break any reform effort. Leadership must be ongoing for change to be effective 
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and appropriate interventions will reduce teacher resistance to change (Hall & Hord, 

2011). Understanding the stages of concern can guide administrators, coaches, and 

educational leaders in targeting more relevant professional development and strategic 

planning. Strategic planning to facilitate change must align with the concerns of the 

implementers (Hall & Hord, 2011). When leaders understand educators’ concerns toward 

an intervention, they can better support the change process by addressing these concerns.  

Significance for Teachers and Global PRiSE Students 

No matter the innovation or the support throughout, implementers will experience 

moments of self-doubt about GCSE and moments of euphoria. Initiating a GCSE project 

during an era of high-stakes testing may be way out of a teacher’s comfort zone. Rather 

than condemning the innovation or the implementer, an awareness of the stages of 

concern will allow more empathy and focus on how to help implementers move up the 

stages toward a focus on improving the impact of the innovation on the students. If the 

innovation is appropriate and support is intentionally based on the concerns of the 

teachers, then implementers will move from early Self concerns to Task concerns within 

the first year of use and after three to five years will be at the top of the continuum 

feeling confident and focused on Impact concerns (Hall & Hord, 2011).  

Significance for K-12 Students 

The ultimate goal of implementing a GCSE is to provide K-12 students with the 

skills necessary to thrive in the 21st-century home and workplace. To accomplish this, we 

need teachers who teach using 21st-century skills. Teachers’ concerns about a new 

approach are real and can thwart an innovation. If that happens and they continue 

teaching through whole group instruction, lecture, and seatwork, the students are the ones 



Texas Tech University, Rhoda Goldberg, December 2017 

22 

who will suffer. However, if we are aware of teachers’ concerns and address them as they 

implement global collaborative STEM projects, they will continue to use them, and the 

students will ultimately be the ones who benefit. 

Assumptions 

The study assumed that participants were willing and honest when they shared 

their experiences with regard to the implementation of GCSE. Doctoral students were 

asked to complete the questionnaire and essay as part of a class. Since this request was 

voluntary, the study assumed that they were willing to participate. The researcher 

believes that since participants are all educational researchers themselves, they responded 

to the questionnaire and survey questions openly and honestly. 

The study also assumed that the SoCQ was free of bias and that it accurately 

measured the concerns of participants regarding GCSE. It is assumed since the validity 

and reliability of the SoCQ has been tested and verified repeatedly through many 

different research projects around the United States and beyond, that it is a valid and 

reliable instrument. Additionally, the researcher followed the directions in the SoCQ 

Manual (George et al., 2006) to ensure correct implementation of the instrument. 

A personal assumption is that GCSE projects will prepare students to be 21st-

century global citizens. There has been little research on the effects of the projects 

themselves. However, since the projects incorporate 21st-century learning and STEM-

related best practices, it is assumed that they will help prepare students for life and work 

in the 21st-century. 
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Limitations of the Study 

A limitation of the study was that it did not have a control group. The lack of 

random assignment into test groups limits the ability to generalize the results to a larger 

population. However, by providing a thick rich description about GCSE and the Texas 

Tech program, the researcher provided a basis for allowing readers to decide if this study 

might provide insight they can use in their research (Erlandson, Harris, Skipper, & Allen, 

1993). The researcher did not consider pre-existing factors, such as previous experience 

with GCSE, which may influence the results of the research. 

The study was also limited due to the data collected being entirely self-reported. 

Self-reported data relies on participants’ honesty, the ability to be introspective, and the 

understanding of the prompts and the rating scale. The researcher was dependent on the 

participants' willingness to take time to be reflective and thoughtful when reporting their 

data. In this study most participants (13 out of 15 on the pre-SoCQ; 7 out of 15 on the 

post-SoCQ) wrote only 1-2 sentences when describing their concerns to the short-answer 

prompt. This suggests that the participants did not put a lot of thought into their short-

answer responses. The researcher’s only means of triangulating the participants' 

responses was by comparing the SoCQ results to the open-ended question. 

The study was limited in that it is a piece of a larger study. It examined doctoral 

students' concerns during only one semester of implementing GCSE. Additionally, the 

data collected from the questionnaires was at the beginning of the semester, prior to 

implementing GCSE projects, and at the end of the semester, after students had 

completed their GCSE projects. No data was collected during the implementation. 



Texas Tech University, Rhoda Goldberg, December 2017 

24 

Since all participants were Curriculum and Development Ph.D. students with an 

emphasis in STEM education, the researcher can only generalize results to that distinct 

population. However, since there were only 20 participants in the study, the results need 

to be generalized with caution even to that particular population.  

Definitions of Terms 

This research study includes some esoteric terminology that is used repeatedly 

and may appear unclear or obscure to the reader. To provide a common operational 

understanding of these reoccurring terms, the following definitions have been provided:  

21st-century skills. These skills are defined by the Partnership for 21st-century 

Learning (P21) as the skills students need to succeed in work, life, and citizenship. They 

consist of: (1) Content Knowledge (Reading, world languages, arts, math, economics, 

science, geography, history, government, and civics) and 21st-century Themes (global 

awareness, financial, economic, business and entrepreneurial literacy, civic literacy, 

health literacy and environmental literacy), (2) Learning and Innovation Skills (creativity 

and innovation, critical thinking and problem-solving, and communication and 

collaboration), (3) Information, Media and Technology Skills (information literacy, 

media literacy and ICT literacy), and (4) Life and Career Skills (flexibility and 

adaptability, initiative and self-direction, social and cross-cultural skills, productivity and 

accountability and leadership and responsibility) (P21, n.d.). 

Blended learning. Blended learning classes are intended to combine the best of 

what face-to-face classes have to offer with the advantages of online learning. According 

to Garrison and Kanuka (2004), blended learning is a “thoughtful integration of 
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classroom face-to-face learning experiences with online learning experiences” (pp. 96-

97).  

Concerns. Concerns are implementers’ feelings and perceptions throughout a 

change process (Fuller, 1969). 

Engaged Collaboration. Engaged collaboration is a form of global collaboration 

in which participants are involved in moderate to significantly engaged collaboration 

using Skype or some other virtual collaboration tool ((Nugent, Smith, Cook, & Bell, 

2015). It includes both synchronous and asynchronous communication with teachers and 

learners across the globe. Teachers work together to design projects that require students 

in both classes to work together to solve problems. Benefits for students include writing 

and speaking for an authentic audience and developing cross-cultural empathy, 

technology skills, and a global perspective. 

Global Collaborative STEM Education (GCSE). For the purpose of this 

research, GCSE is a teaching practice in which "students are working interdependently 

with students from one or more other countries on scientific inquiry to learn about nature, 

technology, and engineering problem-solving to address human desires and needs, and 

social problems, such as climate, disease and water, requiring the application of STEM 

knowledge" (TTU College of Education, 2016, p. 3). These projects incorporate 21st-

century skills. 

Limited Communication. Limited collaboration describes a form of GCSE 

where there is some type of direct communication between participants in which they 

exchange data and communicates either synchronously or asynchronously (Nugent et al., 

2015). 
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STEM Education. STEM education is an interdisciplinary approach to learning 

that integrates science, technology, engineering, and math into real-world, rigorous and 

relevant learning experiences for students (Vasquez, Sneider, & Comer, 2013). 
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CHAPTER II  

REVIEW OF RELEVANT LITERATURE 

This study was the second part of a longitudinal study examining the perceptions 

and concerns that K-12 educators/doctoral students faced as they become more deeply 

involved in Global Collaborative STEM Education (GCSE). The purpose of this mixed 

methods study was to examine the perceptions and concerns of Ph.D. students in the 

second year of the Global PRiSE STEM education program with regard to GCSE. In 

addition, this study analyzed changes in these participants’ concerns as their roles 

changed from project participants in GCSE to peer coaches wherein they worked with 

teachers in facilitating these projects.  

The theoretical framework used to study the changes in participants' concerns was 

the concern-based adoption model (CBAM). According to this model, when an 

innovation, like GCSE, enters a user-system, individuals begin to ask questions about 

how it aligns with their job, goals, resources, and more (Hall, et al., 1973).  According to 

Hall and Hord (2011) participants' concerns will vary based on their experience with 

GCSE. These concerns stages should be addressed to ensure successful implementation 

(Hall & Hord, 2011). To create a framework for the extensive literature related to the 

topic, the researcher examined the following areas, each progressively narrowing the 

focus of the study: (a) Global Education in the U.S.; (b) STEM education including 21st-

century Skills and Project-Based Learning (PBL); (c) Computer Supported Collaborative 

Learning (CSCL), including how it relates to STEM education; (d) Global Collaboration; 

(e) Global Collaborative STEM Education; (f) Teacher Professional Development, 

including Instructional Coaching, STEM Professional Development, (g) Texas Tech 
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Global PRiSE Program; and (h) Stages of Concern Questionnaire. The research on these 

topics helps explain foundations of GCSE including global education, such as STEM 

education including 21st-century skills, and collaboration using technology including 

CSCL and global collaboration. These topics help set a foundation for the section on 

GCSE.  

In addition to explaining GCSE, this literature review will outline the research on 

professional development and the SoC questionnaire. Professional development will be 

examined as it relates to the Global PRiSE program. This review provides a more 

detailed look at instructional coaching, the specific type of professional development 

being studied by the research questions. Next, an in-depth description of the Texas Tech 

Global PRiSE program is explained to provide a thick, rich description of the context of 

this research. Finally, a thorough description of the SoC questionnaire, which was used to 

examine participants' concerns in regards to GCSE, is shared. Existing gaps in the 

literature regarding understanding GCSE practitioners’ perceptions and concerns of this 

innovation, and how these concerns change as their roles change are addressed in this 

study. The explanation of these topics in this literature review provides readers with 

important background needed to understanding problems this research addresses, while 

addressing gaps in the literature related to these problems. 

Global Education in the United States 

Global education experienced a tumultuous beginning in the United States starting 

in the 1960s and fading away in the 1990s. Rather than presenting a comprehensive 

description of global education in this time period, this paragraph reviews the highlights 

of its beginning. The idea of “global education” arose in the late 1960s in response to 
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world issues including war, weapons of mass destruction, burgeoning human population 

growth, trade, genocide, and more (Gaudelli, 2003; Standish, 2014). In 1979, the U.S. 

Department of Education created a task force on global education to support this effort 

(Gaudelli, 2003). However, in 1986 the Denver office of the U.S. Department of 

Education published a report titled Blowing the Whistle on Global Education, which 

portrayed the curriculum as being anti-American suggesting it was anti-capitalist, 

pacifist, and intent on promoting a redistributive economic world order (Gaudelli, 2003; 

Parker, 2008). The media perpetuated this idea which caused growing concerns toward 

global education (Standish, 2014). The National Council for the Social Studies created an 

ad hoc committee to investigate the accusation but found little evidence to corroborate 

the accusation. The global education movement lost its momentum (Standish, 2014).  

Since its inception, one characteristic of “global education” has been its obscurity 

(Parker, 2008; Standish, 2014). Educators, along with the general public, often use 

terminologies such as global education, global learning, international education, and 

global citizenship interchangeably (Standish, 2014). Global education has had various 

additional meanings, which include global knowledge, global skills, global ethics, or a 

combination of these. Accordingly, the goals for global education differ depending on 

whom one consults. Hanvey (1982), for instance, a leading researcher on the topic of 

global education, outlined the importance of five components of a global education: (a) 

perspective conscious (realizing other viewpoints exist); (b) environmental awareness; (c) 

cross-cultural awareness; (d) knowledge of global dynamics; and (e) awareness of human 

choice. Anderson and Rivlin (1980) recognized a curriculum supporting a global 

perspective as one that globalizes the study of world history and reduces Western bias; 
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encourages students to appreciate cultural differences; views humankind as belonging to 

Earth rather than the Earth to humans; treats time as an interactive system of past, 

present, and future, which influence each other; focuses on active use of information 

rather than just memorization; and portrays the world as an arena in which citizens can 

take action, not just an object to study. Other scholars include elements such as global 

history (Kniep, 1986) and multiple levels of analysis of events (Becker, 1979). While 

these viewpoints have differences, they also share commonalities.  

Although the meaning of what constitutes a global education is somewhat varied, 

one thing scholars do agree on is that it aligns with a social constructivist pedagogy that 

is learner centered (Cabezudo, Christidis, Carvalho da Silva, Demetriadou-Saltet, 

Halbartschlager, & Mihai, 2012; Gaudelli, 2003; Global Education Network, 2016; Pike 

& Selby, 1999, 2000). Global educators advocate change from a curriculum based on rote 

memorization to one where students construct their understanding of a concept through 

social interaction and interdisciplinary learning. However, the National Institute of Child 

Health and Human Development Early Child Care Research Network (NICHD, 2005) 

found that the social constructivist approach was not prevalent in the U.S. education 

system. After observing 780 third-grade classrooms in one study, the NICHD found that 

most instructional time was composed of seatwork, whole-class instruction and low-

quality instruction focused on rote memory activities. The report by the NICHD noted 

that in contrast, cooperative learning activities, technology, social studies or science 

activities were rare. Research shows that most teachers do not use cooperative learning 

regularly (Slavin, 2014). In fact, a large body of research establishes that primary and 

elementary teachers, who are typically generalists and have not completed minors in 
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STEM disciplines, often revert to teaching science and math by relying heavily on 

textbooks, and by adopting traditional approaches to teaching that are not student-

centered (Goodnough, Pelech, & Stordy, 2014). Researchers from the MET Project, a 

Bill and Melinda Gates Foundation research initiative, included analysis of 7,491 videos 

of 1,333 fourth through eighth-grade teachers from six different districts around the 

United States, scored teachers lowest in activities which supported analysis, problem-

solving, regard for student perspectives, content understanding, and instructional 

dialogue. Teachers were scored highest in managing student behavior (The Gates 

Foundation, 2012). 

Global education and its constructivist pedagogy reemerged in the 1990s in 

conjunction with the impact of globalization, which catapulted global education into 

mainstream education (Mansilla & Jackson, 2011; Standish, 2014). With the 

reemergence, global education’s priorities were redirected. There were several reasons 

for this, and they all correspond to globalization or the flattened world economy due to 

the digital revolution (Engler & Hunt, 2004; Mansilla et al., 2011; Zhao, 2009). Thomas 

Friedman (2007) introduced the idea of a flat-world economy, which emerged with the 

convergence of personal computers and fiber-optic cable allowing individuals to 

collaborate and compete globally. Leaders in global education identified that an 

internationally competent workforce was needed to compete in a global economy (Engler 

& Hunt, 2004; Gaudelli, 2004; Mansilla & Anthony, 2011; Partnership for 21st-century 

Learning, n.d.; Zhao, 2009). Additionally, these same leaders acknowledged the 

importance of schools emphasizing global issues, fostering cultural diversity and 

understanding, and providing opportunities for contact with students in multiple nations.  
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The Asia Society, which is the leading global and pan-Asian organization that 

works to strengthen relationships between the U.S. and Asia, and the Council of Chief 

State of School Officers (CCSSO), which is a nonpartisan, nationwide, nonprofit 

organization comprised of the top education leaders in each state, together developed a 

Global Competence Task Force that met frequently for over a year to evaluate research 

and explore the goals of global education (Mansilla et al., 2011). The task force defined a 

global education as one that develops global competence or the ability and motivation to 

act on global issues:  

Globally competent individuals are aware, curious, and interested in learning 

about the world and how it works. They can use the big ideas, tools, methods, and 

languages that are central to any discipline to engage the pressing issues of our 

time. They deploy and develop this expertise as they investigate such issues, 

recognizing multiple perspectives and communicating their views effectively, and 

taking action to improve conditions. (Mansilla et al., 2011, p. xiii)  

Similar to the task force description of global education, the Global Education Network 

states that global education is an “active learning process based on the universal values of 

tolerance, solidarity, equality, justice, inclusion, cooperation, and non-violence.” (GLEN, 

n.d.). 

STEM Education 

The National Science Foundation created the acronym for science, technology, 

engineering, and mathematics or STEM education in the 1990s around the same time that 

global education reemerged (Bybee, 2013). Reports issued by many prominent education 

and business groups promote the need for improving STEM education in the United 

States (Carnegie Corporation, 2009; National Academy of Engineering and National 

Research Council, 2014; National Academy of Sciences, National Academy of 
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Engineering, & Institute of Medicine, 2007; National Research Council, 2011a, 2011b; 

U.S. Bureau of Labor Statistics, 2014; U.S. Department of Education, 2013). A catalyst 

for the STEM initiative is that STEM-related employment in the United States is 

expected to increase by a million jobs between 2012 and 2022 (U.S. Bureau of Labor 

Statistics, 2014). Additionally, a report from the National Academies of Science, 

National Academy of Engineering and Institute of Medicine (2007) described the critical 

need for STEM education in the United States: 

Having reviewed trends in the U.S. and abroad, the committee is deeply 

concerned that the scientific and technological building blocks critical to our 

economic leadership are eroding at a time when many other nations are gathering 

strength. We strongly believe that a worldwide strengthening will benefit the 

world’s economy—particularly in the creation of jobs in countries that are far less 

well-off than the U.S. But we are worried about the future prosperity of the U.S. 

Although many people assume that the U.S. will always be a world leader in 

science and technology, this may not continue to be the case inasmuch as great 

minds and ideas exist throughout the world. We fear the abruptness with which a 

lead in science and technology can be lost—and the difficulty of recovering a lead 

once lost, if indeed it can be regained at all. (p. 3) 

 

The future leadership of the United States in world economics seems to be in question. 

The answer involves focused attention to global STEM education.  

As the report suggests, the education system in the United States lags behind other 

countries in math and science (Darling-Hammond, 2010). While the United States spends 

more per student on education than any other OECD country, out of 34 countries who 

participated in the 2012 Programme for International Student Assessment (PISA), U.S. 

15-year-old students ranked 27th in math and 20th in science, well below expected 

(OECD, 2012). On the 2015 PISA test, U.S. students ranked 38th out of 71 countries in 

math and 24th in science (DeSilver, 2017). As a result, over the last decade, many 

businesses, policy makers, communities, and educators have come together to promote 
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the importance of providing students with a STEM learning focus (National Academy of 

Engineering and National Research Council, 2014).  

A STEM education is one that increases students’ knowledge in science, 

technology, engineering and mathematics (Bybee, 2010). The Framework for K-12 

Science Education published by the National Research Council (2012) includes 

engineering and technology. It states that the vision of the K-12 science standards is to (a) 

educate all students in science and engineering, and (b) provide the foundational 

knowledge for those students who will become the scientists, engineers, technologists, 

and technicians of the future. The National Research Council (2012) defines science and 

engineering practices as asking questions (science) and defining problems (engineers); 

developing and using models; planning and carrying out investigations; analyzing and 

interpreting data; using mathematics and computational thinking; constructing 

explanations (science) and designing solutions (engineering); engaging in argument from 

evidence; and obtaining, evaluating, and communicating information. According to the 

National Research Council (2011b), the goals of a STEM education include preparing top 

students for advanced degrees and technical degrees in STEM fields; developing science 

literacy in all children; helping all children prepare for college; and equipping the future 

workforce with the necessary skills (National Research Council, 2011b).  

In 2015 a survey was given to 260 U.S. hiring managers by the National 

Association of Colleges and Employers (NACE) to identify skills needed in the 21st  

century workforce. The survey identified the following top ten skills as those employers 

are looking for in the 21st-century workforce as teamwork, leadership, ability to 

communicate in writing, problem-solving, a strong work ethic, analytical skills, technical 
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expertise, ability to communicate verbally, initiative, and computer skills (NACE, 2015). 

The U.S. Bureau of Labor Statistics (2014) stated that STEM workers must have strong 

critical and creative thinking skills to solve problems and strong communication skills. 

The research from both NACE and the U.S. Bureau of Labor supports the need for 

individuals who can solve problems, analyze information, communicate, and use 

technology. They also both support the idea that the goal of STEM literacy is not 

necessarily just to graduate more scientists, technicians, engineers, and mathematicians; 

all students need a foundation in STEM education to develop the skills necessary to live 

and work in a highly technological world (National Research Council, 2011b). The 

sentiment is confirmed by the National Governors Association (2007): 

The K–12 (kindergarten through grade 12) education system, with 

the support of postsecondary education, the business sector, foundations, 

and government, must ensure that 1) all students graduate from high school with 

STEM competencies to become this workforce. (p. 3) 

According to National Geographic (2017), “Best practices in STEM education include a 

focus on critical thinking, problem-solving, and 21st-century skills such as 

communicating and collaborating. They combine hands-on learning with content 

learning” (p. 2). 

Twenty-First Century Skills 

The National Research Council (2011) stated that the goal of STEM literacy is to 

educate all students, so they have the skills needed to live and work in a highly 

technological world. These STEM literacy skills are often referred to as 21st-century 

skills (Partnership for 21st-century Learning, n.d.). “To remain globally competitive and 
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develop engaged citizens, our schools should weave 21st-century competencies and 

expertise throughout the learning experience" (U.S. Department of Education, Office of 

Educational Technology, 2016, p. 10). The Partnership for 21st-century Learning (P21), a 

nonprofit organization comprised of leading businesspeople, educators, and policy 

makers, defined the concepts and skills needed by students for success in the 21st-

century. These concepts and skills were identified as (a) key subjects and 21st-century 

themes, including global awareness; (b) learning and innovations skills which include 

creativity, critical thinking and problem-solving, communication, and collaboration; (c) 

information, media, and technology skills; and (d) life and career skills, including social 

and cross-cultural skills. These same goals are reflected in the Science and Engineering 

Practices, as defined in the Framework for K-12 Science Education published by the 

National Research Council (2012). The development of these 21st-century competencies 

is a high-level goal in STEM education (Committee on Successful Out-of-School STEM 

Learning, Board on Science Education, Division of Behavioral and Social Sciences and 

Education, & National Research Council, 2015).  

Creativity  

Creativity is one of the innovation skills defined by P21 (n.d.) and is practiced by 

students as they use scientific inquiry throughout the GCSE projects overseen by the 

doctoral students. It is described as one’s ability to use a broad range of idea creation 

techniques; to create new and worthwhile ideas; to elaborate, refine, and analyze ideas; to 

implement innovations; and to work creatively with others (Partnership for 21st-century 

Learning, n.d.). Creative thinking skills help STEM workers understand how individual 

parts or systems interact; gather relevant information; problem solve; detect mistakes; 



Texas Tech University, Rhoda Goldberg, December 2017 

37 

and develop innovative solutions (Committee on Successful Out-of-School STEM 

Learning, Board on Science Education, Division of Behavioral and Social Sciences and 

Education, & National Research Council, 2015).  

Kyung Hee Kim, Professor of Creativity & Innovation at The College of William 

& Mary, suggests in her research that the United States has experienced a decline in 

creativity since 1990 (Kim, 2016). In an interview, Sir Ken Robinson, a widely renowned 

educational leader stated, “There’s no doubt in my mind that collaboration, diversity, the 

exchange of ideas, and building on other people’s achievements are at the heart of the 

creative process” (Azzam, 2009, p. 25). Robinson believes that curiosity is the engine of 

achievement and that students thrive when the educational system engages their curiosity 

and creativity. These leaders believe that the education system can and should utilize 

practices that support creativity in children. 

Creative thinking, one of the 21st-century competencies identified by P21, 

increases when teachers use small group, problem-based learning environments 

(Drapeau, 2014). Cremin, Burnard, and Craft (2006), explored the practices of three 

primary teachers in London that were identified as creative professionals to determine the 

pedagogical practices that foster creativity in children. At the conclusion of a 12-month 

study, they concluded that creativity was fostered when teachers stood back, observed, 

and posed questions to students; allowed children to initiate activities and make choices 

within loosely framed activities; and provided students with time, space, and a wide 

range of learning resources. Claxton, Edwards, and Scale-Constantinou (2004) also found 

that primary students’ creativity was fostered when they were involved in choosing 

activities and given time, space, and varied resources.  
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Neuroscientists who study creativity have found that creativity functions from 

utilizing the whole brain and its many connections (Kaufman & Gregoire, 2016). To 

encourage creative thinking in students, teachers should encourage four broad guidelines ̶ 

defer judgment, seek quantity, encourage all possibilities and look for combinations 

(Treffinger, 2008). However, creative thinking involves more than just imagining new 

ideas. It also involves analyzing those ideas to choose the best ones. To help students 

analyze options in a creative context, Treffinger suggests teachers follow four ground 

rules ̶ be deliberate, use affirmative judgment, consider novelty and stay on course. All 

people have the ability to create, and this ability can be nurtured in schools (Kaufman & 

Gregoire, 2016).  

Critical Thinking and Problem-Solving  

Critical thinking and problem-solving include the ability to use multiple types of 

reasoning as deemed appropriate; to use systems thinking; to analyze and evaluate 

information including points of view, to synthesize and make connections between ideas, 

and to reflect critically (Partnership for 21st-century Learning, n.d.). The National 

Research Council (2012) established the science and engineering practices. These 

practices require the ability to think critically and problem solve: asking questions and 

defining problems, developing and using models, planning and carrying out 

investigations, analyzing and interpreting data, using mathematical and computational 

thinking, constructing explanations and designing solutions, engaging in argumentation 

from evidence and obtaining, and evaluating and communicating information (National 

Research Council, 2012). STEM workers apply critical thinking and problem-solving 

skills to gather relevant information, analyze it, detect mistakes, and develop new ideas 
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(U.S. Bureau of Labor, 2014). Critical thinking and problem-solving are essential skills 

needed in the 21st-century job market (NACE, 2015). GCSE projects are a tool for 

incorporating these skills through relevant and real-world problem-solving. Critical 

thinking and problem-solving are taught through inquiry experiences that often 

incorporate not only engineering problem-solving, but also technology, communication, 

and collaboration problem-solving as students from different cultures work together 

through the use of technology. 

Creative thinking and critical thinking are often viewed as opposites; however, 

these two ways of thinking complement each other and are equally important (Treffinger, 

2008). Creative thinking involves generating possibilities while critical thinking involves 

carefully examining the possibilities. Critical thinking can be built through fostering 

creativity, requiring students to use both convergent and divergent thinking as they 

compare, analyze, test, and refine ideas (Drapeau, 2014). For instance, Sir Ken Robinson 

has stated that creativity is not just about coming up with new ideas, which is an essential 

element of every creative thought, it includes evaluating or thinking critically about the 

ideas (Azzam, 2009). 

Communication and Collaboration  

Communication skills include technical writing, interpersonal communication, 

public speaking, and the ability to explain difficult concepts in simple terms (U.S. Bureau 

of Labor, 2014). The National Research Council (2012) developed the Framework for K-

12 Science Education and included engineering as one of the standards. It describes 

science and engineering as social enterprises in which knowledge advances through 
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collaboration. Additionally, the National Academy of Engineering and the National 

Research Council (2014) stated: 

Though fundamental to all learning experiences, social and cultural experiences 

such as those which require students to work with each other and actively engage 

in discussion, joint decision making, and collaborative problem-solving may be 

particularly important in integrated (STEM) learning. (p. 4)  

STEM workers not only need a strong foundation in science, technology, engineering, 

and mathematics, but they must also have strong thinking and communication skills 

(Committee on Successful Out-of-School STEM Learning et al., 2015). GCSE projects 

build communication and collaboration skills as students from different cultures work 

together to solve problems. 

The importance of collaboration as a tool for learning dates back to the 1920s and 

1930s and the work of Lev Vygotsky. Lev Vygotsky’s (1978) social constructivist theory 

emphasized the role of social interaction in stimulating learning. Vygotsky stressed the 

collaborative nature of learning and the role language and culture play in cognitive 

development. Constructivist learning theory supports student learning through 

collaborative groups as it emphasizes learner-centered curriculum and team interactions. 

Vygotsky's social constructivist theory layed the foundation for a plethora of research 

which has examined the effects of collaboration as an instructional tool. 

Collaborative and cooperative learning are grounded in Vygotsky's constructivist 

leaning theory. They are considered synonymous by some researchers, and most agree 

these two learning concepts share many commonalities (Beatty & Nunan, 2003; Kreijns, 

Kirschner, & Jochems, 2003). However, collaborative learning is sometimes 
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distinguished from cooperative in that cooperation only requires each learner to complete 

a part of a task to reach the goal; therefore, learning can be done individually (Stahl, 

Koschmann, & Suthers, 2006). With collaboration, learners must negotiate with others 

while working with them to complete all aspects of the goal (Beatty & Nunan, 2003). 

Johnson and Johnson (1999), leaders in the field of cooperative learning, describe 

cooperative learning as when students “discuss material with each other, help one another 

understand it, and encourage each other to work hard” (p. 68). As such, cooperative 

learning requires students to negotiate meaning with others while working toward a goal, 

which is the same as collaborative learning. Similarly, Johnson et al. (1999) recognize 

five elements of effective collaborative or cooperative learning situations. These 

conditions include positive interdependence where success depends on the participation 

of all group members, face-to-face interaction, individual and group accountability, 

interpersonal and group social skills, and group processing, or reflecting on how well the 

group worked together.  

Collaborative learning is typically operationalized as “student-centered small 

group activities in which learners are supposed to develop skills for sharing the 

responsibility to be active, critical, creative co-constructors of learning processes, and 

products” (Winne, Hadwin, & Gress, 2010, p. 787). Students learn from each other 

through giving and receiving feedback; specifically, by recognizing diverse perspectives, 

and then by seeking new knowledge to resolve disequilibrium (Bearson, Magzamen, & 

Filardo, 1986). A child’s understanding and skills improve when collaborating on 

challenging tasks with peers in both elementary and secondary schools (Gauvain, 2001; 

Johnson, Maruyama, Johnson, & Nelson, 1981; Light & Littleton, 1999; Marzano, 
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Pickering, & Pollock, 2001; Roseth, Johnson, & Johnson, 2008; Slavin, 1980). 

Additionally, cooperative learning improves peer relationships (Roseth et al., 2008; 

Slavin, 1980) and motivation and engagement (Wu, Anderson, Nguyen-Jahiel, & Miller, 

2013).  

Johnson et al. (1981) conducted a meta-analysis in which they reviewed 122 

North American studies comparing the effectiveness of cooperative learning to foster 

achievement and productivity as compared to competitive and individualistic learning. 

They included all studies that were (a) available, (b) conducted in North America, (c) 

contained achievement or performance data, and (d) compared two or more of the 

learning types. The researchers found that cooperative learning promoted higher 

achievement than competition by 65 to 8, an effect size of .78 favoring cooperation. Their 

results also showed that cooperation promoted higher achievement than individualistic 

methods by 108 to 6, an effect size of .78 favoring cooperation. Johnson et al. (1981) 

seminal research demonstrated the effectiveness of cooperative or collaborative learning 

over competitive and individualistic learning environments.  

Slavin (1980) analyzed the results of 28 primary field projects that incorporated 

specific cooperative learning strategies including Teams-Games-Tournaments (TGT), 

Student Teams-Achievement Divisions (STAD), and Jigsaw. Each research project was 

implemented in either an elementary or secondary classroom and lasted a minimum of 

two weeks. Of the classrooms implementing the TGT cooperative learning strategy, a 

relatively consistent positive result on student achievement, race relations, and mutual 

concern was found across a wide variety of settings, subject areas, and grade levels. The 

classrooms implementing the STAD cooperative learning strategy also showed a positive 
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effect on academic achievement and race relations when compared to the control. The 

effects of using the Jigsaw cooperative learning strategy were unclear for both academic 

achievement and race relations. Overall, Slavin’s research supports the use of cooperative 

learning strategies to increase student achievement, race relations, and mutual concern in 

the classroom.  

Marzano, Pickering, and Pollock’s (2001) seminal work confirmed Slavin’s 

analysis. After conducting a meta-analysis, which included 122 cooperative learning 

studies, the researchers found that utilizing cooperative learning techniques had an 

average effect size of .73 on student achievement, with a percentile gain of 27. Similarly, 

Thurston (2014) found that cooperative learning promoted science achievement and 

increased elementary students’ engagement in science upon entering high school. 

Wu et al. (2013) studied the effects of peer-led collaborative reasoning 

discussions among 122 fourth-grade students in four middle-class public school 

classrooms. They found that collaborative discussions enhanced students’ motivation and 

engagement and increased their belief in the value of collaborative discussion as a 

learning tool. These findings are important because motivation influences a person’s 

acquisition, use, and transfer of knowledge and skills (Dweck, 1986). 

These studies help support Vygotsky’s theory, which emphasizes the 

collaborative nature of learning. Vygotsky’s social constructivist pedagogy is also the 

underlying principle of global education (Cabezudo et al., 2012; Gaudelli, 2003; Global 

Education Network, 2016; Pike & Selby, 1999, 2000). As learners collaborate, they 

negotiate meaning through listening to others’ points of views while comparing their 
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existing ideas to those of their peers. These collaborative interactions increased student 

achievement, motivation, race relations, and concern for others. 

Media and Technology 

The recent growth of technology has created an array of new high-tech jobs. 

However, the supply of U.S. graduates who can fill these jobs is not keeping up with this 

demand (Landgon, McKittrick, Beede, Khan, & Doms, 2011). Educators need to 

incorporate technology into their instruction, not only to produce graduates who can fill 

the jobs of the future but also because utilizing technology is a 21st-century skill; it 

increases student engagement and motivation; and it accelerates learning (U.S. 

Department of Education, n.d.b.). In a nationwide survey of 1,008 K-12 teachers, 90% 

stated that they think technology in the classroom is essential for students’ success, while 

60% still felt they needed more training to better integrate technology (Samsung, 2015). 

The National Education Association (NEA, 2008) found that access to computers and the 

Internet is an obstacle for teachers across the United States. Additionally, teachers that 

have access to technology do not feel adequately trained to use it for instructional 

purposes (NEA, 2008). In a 2015 nationwide survey by Samsung, 91% of teachers felt 

that access to up-to-date training on using technology in the classroom was necessary to 

achieving success in the classroom (Samsung, 2015).  

Life and Career Skills  

P21 (n.d.) defines life and career skills as flexibility and adaptability; initiative 

and self-direction; social and cross-cultural skills; productivity and accountability; and 

leadership and responsibility. Embedded in these skills is the ability to work effectively 

in diverse teams, a characteristic of STEM and GCSE. Ethnic, cultural, racial and 
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religious diversity is growing throughout the world and continues to be a catalyst for 

violence and war. Students must learn how to cope with and benefit from diversity. 

Diversity. The education system in the United States needs to prepare students to 

embrace diversity in positive ways. Students need to be able to collaborate with diverse 

populations beyond their cultural boundaries in a global community (Banks, 2016). P21 

(n.d.) includes global awareness as a 21st-century theme and describes it as the ability of 

students to use 21st-century skills to address global issues including to learn and work 

collaboratively with diverse people and understand other nations and cultures. Students 

must be aware of global issues and be able to address them collaboratively with diverse 

people. American schools must ensure students graduate with the necessary 21st-century 

skills to compete in this global economy.  

Multicultural pedagogy skills include using multiple perspectives; alternative 

instructional techniques to achieve common learning outcomes; matching teaching styles 

to the varied learning styles of the diverse ethnic groups in the classroom; empowering 

marginalized ethnic groups in instructional decisions; cooperative learning among 

ethnically diverse students; creating a classroom climate conducive to supporting the 

learning of diverse groups; valuing disparate perspectives; and teaching for social change 

(Gay & Howard, 2000). GCSE connects diverse learners to promote tolerance, 

acceptance, and understanding (Lindsay & Davis, 2013). The world continues to become 

increasingly connected through technology and market globalization. Educators need to 

prepare diverse students to function in a globalized society (Darling-Hammond, 2010).  

Twenty-first century skills, or STEM literacy skills, are embedded in GCSE 

projects. Students must use their creativity, critical thinking and problem-solving skills to 
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address the STEM content that is presented to them through the lens of scientific inquiry 

or engineering problem-solving. They must communicate using media and technology 

while using life and career skills to collaborate with diverse people to solve relevant 

problems. Through this process they learn STEM content while also honing their 21st-

century skills. These knowledge and skills aim to reach the National Research Council's 

STEM goals of preparing top students for advanced degrees in STEM, developing 

science literacy in all students, helping all students prepare for college, and equipping all 

students with the necessary skills for the workforce  

Project-Based Learning 

Project-based learning (PBL) is an instructional strategy that is currently used in 

K-12 education to facilitate students’ improvement in 21st-century skills like critical 

thinking, problem-solving, collaboration, communication, and creativity (Han, Capraro, 

& Capraro, 2015; Larmer, Mergendoller, & Boss, 2015). According to the Buck 

Institute’s research-based model, PBL consists of three parts: student learning goals, 

essential project design elements (challenging problem or question, inquiry, authenticity, 

student voice and choice, reflection, critique and revision, and public product), and 

project-based teaching practices (Buck Institute, 2015). PBL is an effective method for 

teaching content and related skills (Holm, 2011). Students in PBL classrooms exhibited 

higher gains in content knowledge than those of their peers in traditional classrooms 

(Baumgartner & Zabin, 2008; Geier, et al., 2008; Kaldi, Filippatou, & Govaris, 2011; 

Tal, Krajcik, & Blumenfeld, 2006). 

Han et al. examined 836 high school students across three schools in Texas. PBL 

was found to significantly affect low-performing high school students’ achievement in 
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math (Han et al., 2015). Geier et al. (2008) examined the effects of PBL in 7th- and 8th-

grade science among 5,000 students in Detroit. Their analysis showed that students 

participating in PBL science activities showed greater increases in science content 

understanding and process skills as compared to their peers on the state assessment. The 

effect was cumulative, as students’ time in the program increased, their achievement 

scores also increased. Harris and Marx (2014) found PBL helped students see the 

relevance of science, supported deeper scientific thinking, and helped students focus on 

the learning goals. 

 High school mathematics students showed significant improvement in problem-

solving which were not observed in the comparison group (Gallagher, Stepien, & 

Rosenthal, 1992). Students who have learned in STEM PBL classrooms have 

demonstrated positive attitudes toward team communication and collaboration (Bellanca, 

2010). Teachers support students’ creative thinking when they utilize small group, 

problem-based learning environments (Drapeau, 2014).  

Computer-Supported Collaborative Learning 

Computer-supported collaborative learning (CSCL) is a pedagogical approach in 

which computers or the Internet are used to support learning through peer interaction 

(Stahl et al., 2006). Both the use of technology and the emphasis on collaborative 

learning have become important at all levels of education. However, combining these two 

ideas to improve learning remains a challenge. CSCL was designed to address this (Stahl 

et al., 2006). CSCL is often based on “groupware” which provides a collaborative 

workspace for individuals to work together using technology (Lihtinen, Hakkarainen, 

Lipponen, Rahikainen, & Muukkonen, 1999). The inception of Web 2.0 technologies was 
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viewed as having the potential to enhance collaborative learning and significantly 

influence education, “a collaborative, respectful interdependence where the student takes 

responsibility for personal meaning as well as creating mutual understanding in a learning 

community” (Garrison, 1993, p. 17). The cognitive, social and affective benefits of face-

to-face collaboration were now available across continents with the use of technology 

(Harasim, 1990). Hiltz (1994), referred to the virtual classroom as one that allowed 

students flexible locations and times and maintained that virtual conferencing was the 

ideal vehicle for active, self-paced, and collaborative learning “in a peer-support and 

exchange environment” (p. 12). With CSCL, the focus of the learning is through 

collaboration with other students rather than learning directly from the teacher. The role 

of the computer shifts from a tool for tutoring or individual instruction to one that 

supports collaboration. Such tools may take the form of e-mail, instant messaging, chat, 

discussion forums, video conferencing, etc. (Stahl et al., 2006).  

Little systemic research into CSCL has been undertaken in current practice 

(Barros-Castro, Midgley, & Pinzon, 2015). Many factors must be considered at both 

individual and group levels that contribute to the complexity of researching CSCL 

(Barros-Castro et al., 2015; Daradoumis, Matinez-Mones, & Xhafa, 2006). Factors to be 

considered include the nature of interactions between learners; students’ attitudes, 

aptitudes and other personal characteristics; technological elements; and the school’s 

context. Considering the many inherent factors in a logical and reflective manner is a 

procedural challenge for CSCL research (Arjava, 2011; Daradoumis et al., 2006; Stahl et 

al., 2006). 



Texas Tech University, Rhoda Goldberg, December 2017 

49 

Although systemic research methods for studying CSCL continue to improve 

(Barros-Castro et al., 2015; Daradoumis et al., 2006), a plethora of research exists from 

the last 30 years investigating learning environments that incorporate CSCL with mixed 

results (Kreijns, Kirschner, & Jochems, 2003; Lou, Abrami, & d’Apollonia, 2001). Most 

of the research to date on CSCL has examined student collaboration within the classroom 

environment while using technology. Relatively little research exists which involves the 

effects of K-12 student collaboration with others beyond the classroom walls through the 

use of technology.  

CSCL and STEM  

Many studies have been conducted over the last few decades to investigate the 

effects of K-12 students using technology to collaborate with other students within the 

same classroom. These studies demonstrate that the use of CSCL within the classroom 

can have many benefits toward accomplishing STEM-related goals. The results 

demonstrate many of the goals of GCSE such as increasing mathematics, science, and 

technology skills, and also the use of 21st-century skills like problem-solving, critical 

thinking, collaboration and communication that are associated with STEM.  

Mathematics. Researchers have found CSCL to aid in mathematical thinking and 

problem-solving (Lamon, et al., 1996; Lazakidou & Retalis, 2010; Roschelle, et al., 

2010). Roschelle et al. (2010) studied six fourth-grade classrooms, two from each of three 

schools, 173 students in total, in the San Francisco Bay area. Students were randomly 

assigned to the treatment condition (a technology-mediated, peer-assisted math learning 

software), or the control group (an individual feedback math learning software) and given 



Texas Tech University, Rhoda Goldberg, December 2017 

50 

a pre-posttest. The researchers found that students in all three schools learned more with 

the peer-assisted software than those using the independent software.  

Lamon et al. (1996) studied two sixth grade classes at large inner-city schools in 

North Carolina that implemented CSCL for one year. Three programs set the foundation 

for the CSCL experiences students participated in: The Adventures of Jasper Woodbury, 

Computer Supported Intentional Learning Environments (CSILE) and Fostering 

Communities of Learners (FCL). All three programs involved some degree of CSCL, by 

encouraging electronic communication between students with outside experts and peers. 

The goal of the program was not to enhance test scores but to create independent, self-

motivated problem solvers. Although the students in the CSCL environment did not show 

gains in math computation on the 6th grade Tennessee Comprehensive Assessment 

Program (TCAP) test, they showed very impressive gains in math concepts.  

CSCL was also shown to improve problem-solving strategies and basic skills in 

language and mathematics in elementary students. Lazakidou and Retalis (2010) studied 

24 fourth grade students in Greece in a classroom implementing CSCL to improve 

problem-solving strategies. The researchers found that these students increased their 

problem-solving capacity within two months while decreasing the time it took to solve 

the problems. While a study by Scardamalia, Bereiter, and Lamon (1994) showed that 

students in grades one to six in their first and second years using a CSCL system scored 

significantly higher than the control group on the Canadian Test of Basic Skills in 

language and mathematics. 

CSCL and Science. A networked learning environment for fostering higher-level 

processes of inquiry entitled Computer-Supported Intentional Learning Environments 
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(CSILE) provides students with a shared space for building, sharing and discussing ideas 

(Hakkarainen, 2002). Through analyzing students’ work in the CSILE platform, 

researchers have found that CSCL aids in inquiry learning by engaging students in deeper 

levels of explanation in middle school, secondary school (Brown, Ellery, & Campione, 

Wecker & Fischer, 2014) and in elementary school (Hakkarainen & Sintonen, 2002; 

Scardamalia et al., 1994; Wecker & Fischer, 2014). 1998; Edelson, Gordin & Pea, 1999; 

However, Solvaara, and Jarvela (2002) studied eighteen secondary school students using 

CSCL and found that students took a superficial approach toward inquiry which was 

illustrated in the students’ tendency to take fact-oriented computer notes and their self-

reported strategic actions. 

In addition to examining the effects of CSCL environments on students’ inquiry, 

researchers have also examined how these learning environments impact students’ 

complex reasoning and argumentation skills, which are also used in science. CSCL K-12 

environments have been found to increase complex reasoning and argumentation (Brown 

et al., 1998; Wecker & Fischer, 2014). Wecker and Fischer (2014) conducted a meta-

analysis in which they reviewed 12 studies related to the quality of argumentation during 

science learning to domain-specific knowledge in CSCL environments across K-12 grade 

levels. Their meta-analysis found that argumentation interventions developed in CSCL 

were successful on enhancing argumentation. However, they did not demonstrate a 

statistically significant effect on improving domain-specific knowledge acquisition.  

CSCL and Technology. Educators must model the skills and competencies 21st- 

century learners will need including Web 2.0 technologies, both synchronous and 

asynchronous, such as blogs, wikis, and podcasts and use these in their classrooms 
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(Spivy, Young, & Cottle, 2008). These technologies enable students to connect virtually 

to collaborate, problem solve, and create, with peers all over the world (Toledo & 

Shepard, 2011). Although technology was not necessarily taught as an end in itself, 

students in a CSCL environment became extraordinarily proficient with technology as it 

was embedded in their learning (Lamon et al., 1996). These researchers found that the 

use of technology in the CSCL classrooms helped build group cohesion. Ross and 

Lowther (2014) examined the efforts by multiple school districts to integrate computers 

and found that by using technology, students increased their 21st-century technology 

skills. Researchers, after analyzing 435 surveys, also found that K-12 teachers with a high 

technology use rank had a significantly higher constructivist score than those with a 

medium or low technology rank (Rakes, Flowers, Casey and Santana, 1999). 

CSCL and Critical Thinking and Problem-Solving. CSCL within the 

classroom has been found to increase academic achievement including critical thinking 

and problem-solving skills (Johnson, Johnson, & Stanne, 1985, 1986). Johnson and 

colleagues randomly assigned 75 eighth-grade students (ages 11-13) from a Midwestern 

middle-class school district to one of three conditions – cooperative, competitive, and 

individualistic. All three groups participated in a 10-day computer simulation on map 

reading and navigation for 45 minutes a day. In the cooperative group, students were 

placed in groups of four and were instructed to work together to complete the tasks. In 

the competitive condition, students were also in groups of four but were instructed to 

compete to see who was best. In the individualistic group, students worked independently 

on the same task. Students in the cooperative group completed more worksheet items and 

answered more items correctly than those in competitive and individualistic. They also 
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tended to score higher on the final exam which included higher level reasoning and 

problem-solving tasks. The ability to build critical thinking and problem-solving skills in 

students is an integral part to becoming a global STEM educator (TTU College of 

Education, 2016). 

CSCL and Collaboration. Collaborating through technology is not only an 

essential part of GCSE, it is central to the TTU Global PRiSE Ph.D. program. The 

educators in this program are from all over the country and even outside of the U.S. They 

are required to collaborate using technology to complete much of their coursework. Jeong 

and Hmelo-Silver (2016) have identified seven advantages of using technology to 

collaborate. Learners have opportunities to (1) engage in a joint task, (2) communicate, 

(3) share resources, (4) engage in productive collaborative learning processes, (5) 

monitor and regulate collaborative learning, (6) participate in co-construction, and (7) 

find and build groups and communities. These advantages can provide valuable 

collaborative learning opportunities. 

As one might expect, when students collaborated using technology, their 

collaboration skills were enhanced. Zurita and Nussbaum (2003) compared 48 six and 

seven-year-old collaborative interactions on similar assignments without technology to 

those when using handheld devices. The researchers found that the handheld devices 

supported students’ collaboration by strengthening (a) the organization of the material, 

(b) social negotiation space of group members - members must agree before moving on, 

(c) interactivity or face-to-face communication among groups. 

Salovaara and Jarvela (2003) analyzed the strategic action of eighteen secondary 

school students using CSCL and found a growing amount of collaboration. The students 
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seemed to use the collaboration discussions as a way to deepen their inquiries by 

continually asking for comments on their work. Students reported they enjoyed finding 

out what all their classmates thought, rather than just hearing from the few students who 

traditionally did all the talking. 

Hakkarainen (1999) examined 26 ten-year-old students in a Finnish elementary. 

The findings indicated that CSCL might facilitate communication and collaboration 

among students who have difficulty in traditional classrooms. Lamon et al. (1996) found 

that the collaboration with students using CSCL was extraordinary. Students reported that 

they enjoyed being able to hear the perspectives of all of their classmates. A camp 

director commented, “We have school groups through here every day, and I have to tell 

you that your group is one of the most integrated I’ve seen. They didn’t separate 

themselves into boys and girls or black and white. All I saw were kids walking together, 

talking together and working together” (Lamon et al., 1996, p. 266).  

Additional Benefits of CSCL. Lou et al. (2001) conducted a meta-analysis to 

synthesize the empirical research on the effects of small group versus individualized 

learning when students utilized computers. This research is relevant to GCSE because 

these projects require students to work together using computers. Based on 486 

independent findings extracted from 122 studies involving 11,317 learners, the 

researchers found that small group learning with computer technology had more 

favorable effects than individual learning with computer technology on student cognitive, 

process, and affective outcomes. Students learning individually with computers usually 

completed tasks faster. In contrast, student learning in small groups with computers 

benefited from greater social and cognitive interaction with peers, increased utilization of 
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appropriate learning strategies, and better task perseverance. Additional findings 

suggested that small group learning with computers had a significant positive effect on 

student attitudes toward group work and classmates. CSCL has also been found to 

support metacognitive understanding in fifth and sixth grade students (Brown et al., 1998; 

Cohen & Scardamalia, 1998) and secondary students (Jarvela & Salovaara, 2004). 

Asynchronous Computer Supported Collaborative Learning. Not all CSCL 

environments are the same. A second type of CSCL, known as asynchronous CSCL, or 

asynchronous distributed learning groups (DLGs), is different from the CSCL 

environments previously described. Although not a focus of this paper, asynchronous 

CSCL are briefly addressed in this section to provide clarity to the types of CSCL. 

Asynchronous CSCL is different the CSCL learning environments described in the 

previous research because it often lacks social interactions needed for discourse (Kreijns 

et al., 2003). These types of learning environments are prevalent in college courses that 

utilize discussion boards, and not necessarily the K-12 setting. “Having the majority of 

assignments in public forums with the entire class posting at a given time, and with 

numerous prompts and encouragement from the instructor, it was hope that interaction 

among students would occur naturally. This is not what took place” (Hallett & 

Cummings, 1997, p. 105).  

Global Collaboration 

Another name for computer supported collaboration which connects students with 

others beyond their classroom is global collaboration. Lindsay and Davis (2013) define 

global collaboration as, “a classroom that connects and engages with multiple audiences, 

resources, and tools to create authentic learning outcomes” (p. 4). Global collaboration 
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projects centered on relevant grade level content standards are a valuable tool for 

incorporating P21 skills and technology standards with content while also teaching values 

and attitudes like cultural empathy (Cook, Bell, Nugent & Smith, 2016). The 

International Society for Technology in Education (ISTE, 2016) has written seven 

standards for students about the use of technology in education. One of these standards 

states that students need to use technology to become a global collaborator which 

includes using digital tools to collaborate with others both locally and globally. Global 

collaboration projects can teach, not only content, but also communication, collaboration, 

digital citizenship, and research and information fluency (ISTE, 2016). These experiences 

are supported by the National Educational Technology Plan which states, “all learners 

will have engaging and empowering learning experiences in both formal and informal 

setting that prepare them to be active, creative, knowledgeable and ethical participants in 

our globally connected society (U.S. Department of Education, Office of Educational 

Technology, 2016, p. 9).  

The U.S. Department of Education (2009) created a handbook entitled, Teachers’ 

Guide to International Collaboration on the Internet. The purpose of this handbook was 

to help teachers reach out globally, a Department of Education international education 

initiative (U.S. Department of Education, 2009). This handbook explains why educators 

should use global collaboration: 

As the Internet provides connectivity among nations, it generates opportunities for 

connectivity within K-12 educational realms. As we come to realize the full 

potential of using the global reaches of the Internet within our school classrooms, 

we come to realize that we are able to build local to global, multicultural 

understandings of human experiences across and integrated among all content 

areas including literacy, social studies, science, math, languages, economics, 
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history, politics, agriculture, vocational, arts, and service learning curricula. (U.S. 

Department of Education, 2009, p. 12) 

 

The U.S. Department of Education goes on to state that in global collaborations 

using the Internet, “the philosophy is to provide action learning in real-world contexts 

and experiences where students are given both opportunity, encouragement, and 

mentoring” (p. 12). Through these experiences, students learn to (a) realize their global 

peers have similarities to them; (b) embrace diversity as bringing positive strength to our 

human insights; (c) understand that multiple perspectives exist and can be mutually 

accepted; (d) understand that local action learnings have connections to larger issues; (e) 

understand that global action learning is a generative process which helps us revise our 

understanding of the world as we gain new knowledge; and (f) understand that the goal of 

global collaborative projects is to enhance collaborative understanding, not competitive 

challenges (U.S. Department of Education, 2009). 

According to Lindsay and Davis (2013), seven instructional practices are integral 

to an effective global collaboration project. Participating educators should join a teacher 

with more experience in online projects for the first several online projects. Teachers 

should plan projects significantly in advance. Teachers should ensure commitments from 

project partners and communicate regularly. Teachers should have clear timelines in 

advance. Teachers should use multiple communication tools, in addition to email and use 

a project website to showcase student work. Doctoral students working with teachers in 

developing projects for this research considered these practices. 

Although leading education authorities, like ISTE, promote global collaboration, a 

small amount of research could be found on the effects of computer supported learning 
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where students collaborated with geographically distant peers in K-12 education. Chiu 

and Hsiao (2010) attempted to address this issue by studying the interaction of 291 

Taiwanese 11 and 12-year-old students. Researchers grouped the students into groups of 

three to analyze whether different collaboration patterns could be identified while the 

students worked collaboratively online. Students were asked to create a concept map in 

small groups using a virtual chat-room, but they were to pretend that they were 

geographically distant from each other and could only communicate through the chat-

room. By conducting cluster analysis on student communication characteristics, four 

patterns emerged. These patterns included passive or reticent, frequently off-task, 

actively participating, and knowledge emphasizing. The study found that almost 70% of 

the collaborative groups were classified as passive or reticent and frequently off-task. The 

study suggests training, structure, and intervention may be necessary to enhance online 

interaction and improve the quality of discourse in computer-assisted collaboration for 

elementary and middle school students. 

When a second-grade class from South Carolina connected with a third-grade 

class from Jordan, students were found to have increased cultural understanding and 

enhanced relationships (Richards, 2010). Classes shared stories and drawings on a virtual 

discussion board and responded to each other’s work. The teachers then decided to 

introduce their classes through video conferencing. Students smiled on both sides of the 

screens. Many students responded with positive comments such as, “This was a good 

way to help us get to know each other a little better” (Richards, 2010, p. 103). Another 

student replied, “I like hearing about what is in the country, and I like telling them about 
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what it is like in the city!” (Richards, 2010, p. 103). Furthermore, both teachers and 

students increased their technology skills (Richards, 2010).  

Hakkarainen, Lippolen, and Jarvela (2002) examined practices of knowledge 

production and peer interaction between three groups of CSCL 10 to 11-year-old students 

(82 students) in Finland and Canada. These researchers found that when online 

collaborative learning opportunities were designed and implemented appropriately, they 

provided learners with several advantages. Students experienced multiple perspectives by 

engaging with other distant learners with various backgrounds. They also develop critical 

thinking skills such as judging, valuing, supporting or opposing arguments as they are 

interactive with learners from different backgrounds.  

Hoadley and Linn (2000) studied 180 8th-grade students from six different classes 

in the same school randomly selected to form groups of 11-15 students. Although 

students were not from geographically different locations, many groups consisted of 

students from multiple science classes. The researchers found that students can learn 

science ideas for asynchronous online discussions. However, they discovered that an 

online historical debate context helped students recall theories from the discussion better 

and attribute them to the appropriate scientist more often. Additionally, the most common 

benefit reported by students was that they could hear the opinions of others and that 

students recognized the alternative views of many of their classmates. Hsi (1997), when 

studying 160 eighth grade students from a middle-class school in California, found that 

students participated more in online discussions than face-to-face and that more 

viewpoints were heard. 
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Global collaboration projects were found to directly impact students’ participation 

in real world events, intrinsically motivate students, and facilitate meaningful 

conversation on a global scale (Bodin, 1998). Bush, Chung, Holton and Kokozos (2007) 

evaluated the effect of a global collaboration project between 12 schools in New York 

and 12 schools in Russia, both elementary and secondary schools. The researchers found 

a consensus among teachers that the project played a huge role in their professional 

development. Additionally, students became more globally aware and active in social 

issues and developed empathy for others. Both teachers and students created new 

friendships and experienced new cultures for the first time. Kerlin, Carlsen, Kelly, and 

Goehring (2013), researched the benefits of pairing 1,419 students in the United States 

with other students either across the country or internationally. The researchers found 

modest gains in the use of evidentiary discourse by U.S. students with international 

partnerships as compared to those who were partnered domestically. 

Hopper (2014) studied the effects of PBL global collaborations through video 

conferencing on kindergarten through eighth-grade students participating in respective 

grade level projects with international partners. The researcher found that at all levels 

students were highly engaged, the learning objectives were mastered, and students were 

utilizing technology to communicate, create, and present. Other benefits included high 

levels of student collaboration and recognition of cultural diversity. 

A class of 12 U.S. fifth-grade students, a class with 33 Korean sixth-grade 

students, and their respective teachers participated in a cross-cultural online collaboration 

qualitative study in which students completed projects asynchronously over a nine-week 

period (O’Neill, 2007). Findings from the study indicated that global collaboration 



Texas Tech University, Rhoda Goldberg, December 2017 

61 

promotes students’ intercultural competence, developed their social interactions skills 

both online and face-to-face, increased students’ motivation, and enhanced students’ 

reading and writing skills. 

In a quasi-experimental study, Lam (2009) examined the effects of global 

collaboration projects on motivation among 40 eighth-grade students in Hong Kong and 

Barcelona. Using a valid questionnaire along with student interviews and journals, he 

analyzed learning motivation between the experimental and control group. He found that 

global collaboration increased motivation along with interaction and participation of 

students in the learning process. 

 Global collaboration projects develop students’ understanding and acceptance of 

diverse cultures. Ethnocentrism can perpetuate stereotypes and prejudice against diverse 

groups of individuals (Lindsay et al., 2013). Union and Green (2013) examined 22 high 

school students ranging in age from 16 to 18 who participated in one of four different 

global education projects with students from various countries including the United 

States, Germany, Japan and South Korea. These students connected virtually in cross-

cultural groups utilizing a wiki to discuss a range of topics. Union and Green found that 

participation in these global collaboration projects significantly reduced ethnocentrism 

for all students. 

Scholars have been developing ways to measure the degrees of engagement in 

global collaboration. Cook, Deinhammer, Hall and Riley (2014) created a Continuum of 

Global Education which illustrates the different levels of global collaboration. The 

ultimate goal of the Continuum of Global Education is to provide students with the skills 

of sharing data, communicating virtually, and working together to create impactful digital 
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products. According to Cook et al. (2014) a global collaboration project at the top of the 

continuum combines world knowledge, 21st-century competencies (including 

technology); world issues; and intrinsic factors that foster global citizenship in an 

authentic and engaging project that encourages student learning while integrating all 

components of 21st-century learning with an emphasis on collaborating with students in 

disparate nations. It combines all the advantages of the previous global education models 

while also including authentic global collaboration.  

The Global Education Guidelines developed in support of Europe’s North-South 

Centre’s network of global practitioners which is currently comprised of 18 states 

including Bulgaria, Greece, Spain, and Portugal state, “We want to look at the role of 

global education and question attitudes, moving from the culture of individualism, often 

associated with dominance, to a culture of partnership based on dialogue and cooperation 

to work cooperatively on global issues” (Cabezudo et al., 2008, p. 13). Using technology 

to collaborate with peers across time zones and cultures engages students in meaningful 

cross-cultural interaction (Taras et al., 2013). Gragert, the Director of the International 

Education and Resource Network (iEARN), a non-profit organization that has connected 

over 30,000 schools and youth organizations in over 140 countries in safe online 

collaboration projects, believes that global collaboration projects will bridge cultural 

barriers (iEARN, n.d.).  

CSCL is a pedagogy that combines technology and collaboration to improve 

student learning. Research supports that CSCL practices increase STEM knowledge such 

as mathematical thinking and problem-solving (Lamon, et al., 1996; Lazakidou & 

Retalis, 2010; Roschelle, et al., 2010), scientific inquiry (Brown, et al., 1998; Edelson, et 
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al., 1991; Hakkarainen & Sintonen, 2002; Scardamalia et al., 1994; Wecker & Fischer, 

2014) and technology skills (Ross & Lowther, 2014). Additionally, CSCL environments 

have been shown to increase STEM skills such as critical thinking and problem-solving 

skills (Johnson, Johnson, & Stanne, 1985, 1986) and collaboration skills (Hakkarainen, 

1999; Lamon et al., 1996; Salovaara & Jarvela, 2003; Zurita & Nussbaum, 2003). GCSE 

incorporates all of the practices of CSCL. The only differences are that students are 

expected to connect and collaborate with others outside of their country, and that they are 

collaborating around STEM content. While these two variables may or may not occur in 

CSCL, they are required in order to be considered GCSE. 

Global Collaborative STEM Education 

Global collaborative STEM education (GCSE) describes an instructional method 

in which students use STEM knowledge and skills to participate in global collaboration 

classroom projects along the global collaboration continuum (Cook et al., 2014). These 

projects incorporate technology as a vehicle for students to collaborate globally on 

relevant projects in science, math or engineering which make them an integrated 

approach to STEM. A benefit of integrated approaches is that they can bring STEM alive 

for students and may deepen their learning (National Academy of Engineering et al., 

2014).  

P21 (n.d) posits that 21st-century learning environments should enable students to 

learn in relevant, real-world 21st-century settings like those supported by project-based 

learning or other applied projects with international involvement online. This description 

of a 21st-century learning environment aligns with GCSE.  
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Utilizing CSCL environments to connect students globally around STEM projects 

is at its preliminary stage. Although some of the projects in the research cited in this 

paper for global collaboration have a math or science focus, and projects on popular K-12 

global collaboration websites, like iEarn and Skype in the Classroom, may have a STEM 

focus, little research could be found on the advantages of these specific learning 

environments in a STEM context. 

Teacher Professional Development 

Effective teachers have an enormous impact on student achievement. In fact, the 

most important factor affecting student learning is the teacher (Wright, Horn & Sanders, 

1997). DuFour and Eaker (1998, p. 206) stated, “Schools are effective because of their 

teachers.” With the new Next Generation Science Standards (NGSS) and the push for 

21st-century teaching and learning, student expectations are changing, and science 

teachers must adjust to meet their needs. Many teachers lack personal experience with 

21st-century learning environments (Lowther & Ross, 2014). The expertise necessary to 

develop effective teachers cannot be prepackaged or conveyed through traditional “top-

down” professional development (Darling-Hammond & McLaughlin, 2011).  

A recent study examined professional development in three large school districts 

over a two-year period and found that districts spend an average of nearly $18,000 per 

teacher each year on professional development (The New Teacher Project, 2015). TNTP 

estimated that at this rate, the fifty largest school district in the nation would spend 

approximately eight billion dollars annually on teacher development. Although a 

substantial amount of money is spent on professional development each year, according 

to Darling-Hammond et al. (2009), an enormous difference exists between the type of 
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professional development teachers need to affect learning and what they receive 

positively. Findings show that the intensity and duration of professional development 

have not digressed much from the traditional one-shot model (Bill & Melinda Gates 

Foundation, 2014; National School Boards Association Center for Public Education, 

2014).  

The traditional school culture is one of isolation; teachers work in their 

classrooms alone with little to no collaboration. In a traditional school culture, the 

success of a student is up to the discretion of individual teachers rather than a 

collaborative effort (DuFour, 2004a). Educational leaders posit that this isolation is 

unlikely to produce improved instruction (Darling-Hammond et al., 2009; Elmore, 2002; 

Knight, 2007). Traditional “one-shot” professional development has been shown to be of 

minimal value (Garet, Porter, Desimone, Birman, & Yoon, 2001; Knight, 2007; National 

School Boards Association Center for Public Education, 2013). In fact, Knight, a leading 

researcher in teacher professional development, in his paper entitled, “Another damn 

thing we’ve got to do: Teacher perceptions of professional development,” stated that one-

shot professional development could decrease teachers’ interest in professional 

development and create a school culture that is hostile toward professional learning 

(Knight, 2000). A report put out by the National Staff Development Council stated that 

teachers typically need sustained professional development in a given area (around 50 

hours) to improve their skills in a manner which increases student learning; however, 

most professional development opportunities in the United States are much shorter 

(Darling-Hammond et al., 2009). Other nations that consistently outperform the United 

States on international assessments provide ongoing, sustained teacher development and 
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collaboration during the teachers’ contract work hours (Darling-Hammond et al., 2009). 

In fact, the Netherlands, Singapore, and Sweden require at least 100 hours of professional 

development annually, in addition to regularly scheduled time for teacher collaboration 

and joint planning (Darling-Hammond et al., 2009).  

Effective professional development includes “a focus on curriculum and shared 

instructional challenges; collective participation; opportunities for active learning; 

sustained duration; and coherence with student achievement goals” (The National 

Institute for Excellence in Teaching, 2012, p. 1). After surveying a nationally 

representative sample of 1,027 teachers on high-quality professional development, Garet 

et al. (2001) found that an emphasis on content, coherence, collective participation, and 

active learning were all positively correlated with enhanced teacher knowledge, skills and 

practice. Researchers confirmed these findings stating that investing in professional 

development that is ongoing, intensive, and connected to practice and school initiatives; 

focuses on teaching and learning of specific academic content; and builds strong working 

relationships among teachers positively impacts student achievement (Jaquith, Mindich, 

Chung Wei, & Darling-Hammond, 2010). Effective professional development is 

intensive, sustained, relevant, and provides opportunities for application, practice, 

reflection and reinforcement (Reeves, 2010). Teachers need opportunities to reflect 

critically on their practice to create new knowledge and beliefs with regard to content, 

pedagogy, and learners (Nelson & Hammerman, 1996; Prawat, 1992).  

Current research regarding professional development demonstrates that when K-

12 teachers are provided with opportunities to practice new ideas and given opportunities 

for professional collaboration, teaching practices are improved (Colbert, Brown, Choi & 
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Thomas, 2008; DuFour, 2004b; Garet et al., 2001; Goodnough et al., 2014). Providing 

teachers with instructional coaches allows for sustained, collaborative, professional 

development that incorporates active learning. 

Instructional Coaches 

In light of the research on traditional methods of professional development, 

instructional coaching has become an alternative approach to teacher professional 

development. Instructional coaching incorporates sustained support for teachers, 

opportunities for collaboration, and active learning. Knight (2009) reported that since the 

No Child Left Behind Act became law in 2002, educational leaders across the United 

States have looked toward instructional coaching as a promising method for improving 

professional learning and instructional practices. An instructional coach works with an 

individual or small group of teachers providing guidance, training, and other resources to 

teachers (Pennsylvania Institute for Instructional Coaching, n.d.). Instructional coaches 

work with teachers to provide ongoing, intensive, focused, differentiated, reflective 

professional development connected to practice. Although different models exist, the 

conceptual foundation of coaching is characterized by content focus, active learning, 

coherence, and collective participation (Desimone & Pak, 2017). Coaching applies 

concepts that are known to be effective with adult learners in a job-embedded context 

(McNeil & Klink, 2004). 

Coach and Teacher Relationship. Educators are sometimes resistant or 

uncomfortable working with an instructional coach (Bohn, 2014; Hall & Simeral, 2008; 

Jay, 2009). Knight (2011) suggests a partnership approach to coaching; one where the 

coach is a partner with the teacher and the relationship is built around the core principles 
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of equality, choice, voice, dialogue, reflection, praxis, and reciprocity. The role of the 

coach is to develop a relationship with the teacher, observe teachers’ practice, analyze 

assessments, provide resources, mentor and challenge teachers (Hall & Simeral, 2008). 

Coaches are a peer, not an administrator. They often provide constructive feedback and 

model lessons for teachers (Hall & Simeral, 2008). Coaches may also help with 

collaborative goal setting, provide professional development, counsel and motivate 

teachers (Hall & Simeral, 2008). 

Anderson, Feldman, and Minstrell (2014) examined a mid-sized urban school 

district including five high schools, five middle school and five elementary schools 

implementing a science coaching model to investigate the characteristics of effective 

coaching. One hundred-eighty teachers were involved in the study. During the five-year 

mixed methods study they collected data through observations of coaches; online 

coaching logs; and interviewing and surveying teachers and coaches. The researchers 

found that building a relationship was crucial and was an ongoing process. Four 

important elements were identified in building a relationship: personal regard, respect, 

competence, and integrity. Another important coaching attribute identified was role 

synchrony. Coaches needed to be able to shift roles easily to meet the expectations of 

teachers. Trust was also an important aspect in a successful coaching model; however, it 

was one-sided. Teachers needed to trust coaches to be open, honest, and willing to take 

risks, but coaches did not necessarily need to trust teachers. These findings corroborate 

Knight’s (2011) view of a partnership principal. 

Coaching is a sustained practice, and teachers need a minimum of eight to nine 

coaching sessions before they begin to implement inquiry approaches into their science 
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lessons (Houston, 2015). Ai and Rivera (2004) studied the effectiveness of math coaching 

in the Las Angeles Unified School District among 160 elementary and secondary teachers 

randomly selected from 40 schools and surveyed an additional 1,100 teachers across the 

district. Their study found no significant difference between teachers who participated in 

coaching and those who did not. However, the study revealed that the vast majority of the 

teachers had not had an opportunity to work one-on-one with the coaches, and those that 

did, only saw them one or two times.  

Research on Coaching Effectiveness. Although many districts across the United 

States are implementing instructional coaching programs, and an extensive literature 

basis exists which supports instructional coaching, few empirical studies of its effects on 

teaching practice and student achievement exist (Biancarosa et al., 2010; Gallucci, Van 

Lare, Yoon, & Boatright, 2010; Neufeld & Roper, 2003). Additionally, many coaching 

models exist, and the research on their effectiveness is minimal (Anderson, Feldman, & 

Minstrell, 2014). Despite the various models and few empirical studies, research conveys 

that instructional coaching increases teacher practice (Black, 2003; Brown, Reumann-

Moore, Huh, Christman, & Riffer, 2008; Neufeld & Roper, 2003; Teemant et al., 2011; 

Walpole, McKenna, Uribe-Zarain, & Lamitina, 2010), teacher efficacy (Edwards, Green, 

Lyons, Rogers, & Swords, 1998), teacher attitudes (Edwards et al., 1998), and more 

recently, student achievement (Biancarosa et al., 2010; Campbell & Malkus, 2011; 

Learning Forward, 2011; Medrich et al., 2013). 

Teacher Practices. The Pennsylvania Department of Education implemented a 

three-year reform model called the Pennsylvania High School Coaching Initiative 

(PAHSCI) funded by the Annenberg Foundation (Brown et al., 2008). The model 
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employed literacy and math coaches in 24 high-needs schools across 15 districts and 

included over 30,000 students. In addition to annually surveying stakeholders, during the 

third year, 102 literacy classrooms in 9 schools were visited, and 109 teachers and 31 

coaches were interviewed. Results indicated that one-on-one coaching greatly influenced 

the research-based literacy practices that were the goals of the program. 

Neufeld and Roper (2003) interviewed hundreds of teachers, coaches, principals, 

and central office administrators using instructional coaching programs to explore 

potential improvements due to coaching. The study found that effective instructional 

coaching programs helped teachers transfer what they learned about new practices to 

their classrooms, established a safe environment in which teachers can strive to improve, 

helped teachers develop leadership skills with which they could support their colleagues, 

and provided small-group professional development opportunities for teachers.  

To identify coaching practices that increased desired teaching practices Walpole 

et al. (2010) employed a three-year study involving 116 high-poverty elementary schools 

in Georgia which included 123 coaches and 2,108 K-3 teachers. The researchers 

constructed and validated a Teaching Observation Protocol and a Coaching Observation 

Protocol to assist them in interpreting their data. These protocols measured coaching and 

teaching practices with frequency items in four areas of teaching – collaboration, small-

group work, effective instruction, read-alouds and management; and three areas of 

coaching – collaboration with teachers, coaching for differentiation, and leadership 

support for coaching. They tested the relationships between coaching and teaching factors 

at each grade level. Their findings indicated that each coaching factor was a significant 

predictor of at least one teacher practice. Coaches who collaborated with teachers more 
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frequently were associated with increased small-group work, effective reading 

instruction, and effective management. In the area of coaching for differentiation, the 

frequency of modeling and observing did not increase small-group work as much as 

activities done outside the classroom like lesson planning and examining data. The final 

coaching factor, leadership support, had a positive effect on small-group work. Grade-

level teams were found to engage in small group instruction more often when the 

principal collaborated often with coaches, encouraged lesson planning, and continued 

their own learning.  

Teemant et al. (2011) investigated the effects of performance-based instructional 

coaching on twenty-one teachers from two elementary schools. Teachers participated in 

30 hours of professional development related to five standards for effective pedagogy 

including joint productive activity, language and literacy development, contextualization, 

challenging activities, and instructional conversation (phase 1), as well as seven 

individual coaching sessions (phase 2). Findings from this descriptive study demonstrated 

that performance-based instructional coaching resulted in statistically significant teacher 

growth on these five standards.  

Black (2003) examined the Reading Success Network (RSN) which provides 

coaches to K-3 reading instructors. The researcher found that in these schools three major 

changes occurred due to the program. First, teachers’ expectations of what low-achieving 

students can do changed dramatically. Second, teachers’ practices have improved. And 

finally, student have improved their reading. Although all of these benefits cannot be 

directly attributed to coaching, coaching was a major part of the program. 
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Teacher Efficacy and Attitudes. In a three-year grant funded by the U.S. 

Department of Education Fund for Innovation in Education, Edwards et al. (1998) 

examined the teaching efficacy and attitudes of teachers who were coached as compared 

to non-coached teachers. The study included 202 K-12 teachers (138 treatment and 164 

control). All teachers received training in implementing standards-based instruction, but 

only the treatment group received additional training in coaching. These teachers coached 

each other monthly as they implemented the standards. The researchers found that 

teachers in the treatment group increased significantly in teaching efficacy and attitudes 

when compared to the control group. 

Student Achievement. Garet et al. (2008) examined the effects of coaching on 

second-grade teachers’ knowledge of scientifically based reading instruction, teacher 

practices, and student achievement in reading. The study was implemented in 90 schools 

across six districts and included 270 teachers. An equal number of schools in each district 

were randomly assigned to treatment A (teacher institute and seminar series), treatment B 

(teacher institute and seminar series with in-school coaching), or the control group (the 

usual district-sponsored professional development). The results showed that teachers in 

treatment groups A and B scored significantly higher on the teacher knowledge test than 

those in the control group. However, neither treatment group showed a significant 

difference when compared to the control on teacher practices or student achievement. 

Biancarosa et al. (2010) suggested that Garet and colleagues research may be 

problematic. When referring to the study, Biancarosa et al. (2010, p. 9) stated, “The 

coaches were trained for a week or less before they began their coaching work in 

schools…Moreover, the coaching models in the two studies were not well established.” 
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Biancarosa et al. (2010) established a four-year study investigating the effects of 

coaching on student achievement but provided coaches with intensive training. The study 

involved 17 schools and included 1,150 students at each level from kindergarten through 

second grade (8,829 students in total). The first year of the study was a no-treatment 

period where teachers were being trained as coaches. The no-treatment year served as a 

baseline for student achievement before the coaching intervention. This data allowed the 

researchers to determine the value-added by coaching in subsequent years. The 

researchers collected fall and spring student achievement data annually over the course of 

the study. Coaching was found to increase improvements in student literacy during 

coaching (standard effect sizes of .22, .37, and .43 in years 1, 2, and 3 respectively); these 

benefits continued through subsequent years. 

A second longitudinal study by Campbell and Malkus (2011) confirmed these 

results. These researchers conducted a 3-year randomized control study to investigate the 

effects of coaching on instruction and student achievement across five districts in 

Virginia. Over the course of the years, there were 1,593 teachers of kindergarten through 

fifth-grade math teachers in 36 schools and 24 coaches who cooperated in the project. To 

determine whether coaches affect student mathematics achievement scores the Virginia 

state achievement test was used for both treatment and control groups. The study found 

that over time there was a significant positive effect on student achievement by the 

teachers with coaches as compared to the control group. However, during the first year of 

coaching, this positive effect was not evident. 

Medrich et al. (2013) examined the effects of coaching on student achievement by 

comparing an elementary school where each teacher had an instructional coach to two 
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elementary schools with similar demographics where no teachers had coaches. They 

found that in the school with coaches, the students showed more improvement on the 

Pennsylvania Standardized Student Assessment in reading. The improvement was more 

significant for certain grade levels and economically disadvantaged students.  

Learning Forward (2011), formerly known as the National Staff Development 

Council, played a significant role in transforming the education systems of Arkansas, 

Florida, and New Jersey by assisting in changing professional development toward a 

collaborative model utilizing instructional coaches. Arkansas’ quality of professional 

development has seen remarkable improvements since 2005 when the state began using 

coaches. Teachers reported increases in professional development hours with an annual 

average of 50 hours and, although causality cannot be determined, more students scored 

at grade level or better on the state tests in math and literacy in 2010 than in 2009 with 

continued year-to-year progress in student achievement and a narrowing of the 

achievement gaps between whites and minorities until 2011 when the program was 

assessed (Learning Forward, 2011). 

In 1998 New Jersey did not have a professional development requirement for 

teachers. They began working on their plan that year and in 2004 partnered with Learning 

Forward to create a state professional development plan centered on collaborative 

professional learning and promotion of instructional coaches (Learning Forward, 2011). 

From 2003 to 2009, New Jersey demonstrated statistically significant growth in 8th-grade 

math. Additionally, New Jersey’s low-income scores, which have traditionally lagged 

behind similar students in other states, showed strong growth from 2003 to 2009 in fourth 

and eighth-grade reading and eighth-grade math (Learning Forward, 2011).  
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Types of Coaches. A review of literature brings to light a variety of coaching 

models (e.g. Aguilar, 2013; Knight, 2007; McNeil and Klink, 2004; Showers and Joyce, 

1996). Knight, 2007 distinguishes between executive coaching, coactive coaching, 

cognitive coaching, literacy coaches and instructional coaches. Aguilar (2013) describes 

three types of instructional coaches – directive, facilitative and transformational. 

Directive coaching focuses on changing behaviors. Facilitative coaching builds on 

changes in behaviors to explore beliefs. Moreover, finally, transformational coaching 

which purposes to affect change at an individual teacher level, a school level, and a 

broader educational system level. Showers and Joyce (1996) discuss the principles of 

peer coaching as groups of teachers who support each other in planning and developing 

curriculum and instruction in pursuit of common goals. The study focuses on the use of 

peer coaching.  

Peer Coaching. Peer coaching, also known as technical coaching, collegial 

coaching, cognitive coaching and team coaching (Showers & Joyce, 1996), occurs when 

two or more professional colleagues collaborate to discuss teaching practices, build new 

skills, teach each other, share ideas, conduct classroom research or solve problems in the 

workplace (Robbins, 1991). Peer coaching was not intended to be evaluative (Robbins, 

1991). Showers and Joyce’s original model of peer coaching included providing 

feedback; they later amended their model to omit verbal feedback as it was found to be 

unnecessary and perceived as evaluative (Showers & Joyce, 1996).  

Few scholars debate the effectiveness of peer coaching (Slater & Simmons, 

2001). Showers (1984) found that peer coaching increased teachers’ skill implementing a 

model or strategy as compared to uncoached teachers. Additionally, she found that peer 
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coaching increased students’ concept attainment. Peer coaching has been found to be 

highly effective in positively impacting teachers’ instructional practices (Bowman & 

McCormick, 2001; Showers, 1984; Slater & Simmons, 2001; Sparks & Bruder, 1987). 

Bowman and McCormick (2001) examined the effects of peer coaching in place 

of traditional supervised visits and feedback among preservice teachers. Thirty-two 

preservice elementary teachers at a large Midwestern university were randomly assigned 

to an experimental group (n = 16) that utilized peer coaching and a control group (n = 16) 

that underwent a traditional supervisory model. Groups were randomly placed at 

elementary schools and randomly placed with teachers. The peer coaching group showed 

a significant difference in pedagogical reasoning and action, technical feedback, analysis 

of application, adaptation to students, and personal facilitation. This study showed that 

peer coaching could be extremely productive in achieving the field experience goals in 

preservice education.  

Stater and Simmons (2001) wanted to know if a peer coaching program would 

enhance the use of new teaching methods in secondary classrooms. The researchers 

trained the volunteers and paired the teachers. Partners were to observe each other four 

times during the semester and complete a form documenting the visit. Before each visit, a 

pre-conference was scheduled. Additionally, teachers met every three weeks to discuss 

the process and review a new skill. The researchers gathered data on the program using 

three instruments, the Evaluative Teacher Interview Questions, the Participation Survey 

for Peer Coaches and the Peer Coaching Program Evaluation. Results indicated that the 

program enhanced teaching skills. 
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Peer coaching was implemented in two elementary schools involving 41 teachers 

to determine its effect on collegiality, improving experimentation and new practices, and 

enhancing teacher effectiveness (Sparks & Bruder, 1987). Teachers completed a pre and 

post questionnaire related to these topics. The results showed that peer coaching 

increased teachers’ practice of experimenting with new ideas. Teachers also reported that 

they felt their instruction was more effective and their students were learning more as a 

result of peer coaching.  

STEM professional development. The most important factor affecting student 

achievement in STEM is the quality of the teacher (Wright, Horn, & Sanders, 1997). 

Former President Obama acknowledged, “The quality of math and science teachers is the 

most important single factor influencing whether students will succeed or fail in science, 

technology, engineering and math” (The White House Office of the Press Secretary, 

2010). As with any other profession, when innovations emerge, like STEM education, 

practitioners need opportunities to learn and develop the skills required to implement the 

innovation. 

Improving STEM education for students begins with developing exceptional 

teachers (Department of Education, 2000). Students learn best from teachers with strong 

pedagogical skills and content knowledge (National Research Council, 2002). The 

National Academy of Sciences identified key elements for effective STEM instruction 

(2011). Included in these was a teacher with a high capacity to teach in their discipline, 

adequate instructional time, and a student-centered learning environment where teachers 

use their understanding of how students learn to apply strategies for addressing their 

needs. If teachers have never experienced for themselves a STEM learning environment, 
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they are not likely to implement one in their classrooms (National Academy of 

Engineering and National Research Council, 2014). Goodnough et al. (2014) in a 

qualitative study involving twenty-two elementary teachers found that collaboration and 

sharing among peers, and STEM professionals were considered critical to foster STEM 

professional learning. To better meet the needs of in-service teachers, such as many of the 

graduate students in the Global PRiSE program and the teachers they are working with, 

universities, states and districts will need to reassess how they train teachers to ensure 

that all students have access to a 21st-century education (Rotherham & Willingham, 

2009).  

Online Higher Education Degrees in STEM Curriculum and Development 

 Education departments in colleges and universities around the U.S. are developing 

online or hybrid programs for practicing educators to achieve advanced degrees in STEM 

curriculum and development. Although few universities could be found that offer a 

hybrid Ph.D. in STEM education like TTU, many others are offering a master’s degree or 

Ed.D. For example, Texas A&M University offers an online master’s degree in STEM 

education (Texas A&M College of Education and Human Development, 2017). The 

objective of this program is to prepare leaders who are confident in solving complex 

curriculum problems in STEM education. Examples of other universities that offer a 

similar online master’s degree in STEM education are the University of Cincinnati 

(University of Cincinnati College of Education, n.d.), Concordia University (Concordia 

University, n.d.), and Virginia Tech (Virginia Tech College of Education, n.d.). Virginia 

Tech also offers an online Ed.D. and Ph.D. in STEM education. Other universities 

offering an online Ed.D. in STEM education are the University of Pittsburgh (University 
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of Pittsburgh College of Education, n.d.) and the University of Houston Clear Lake 

(University of Houston Clear Lake College of Education, n.d.). Although this research 

only mentions universities offering advanced degrees in STEM education online, there 

are many universities not mentioned that offer these STEM degrees in a traditional face-

to-face format. 

TTU’s Global PRiSE Program  

TTU’s Global PRiSE program began in the fall of the 2012-2103 school year. The 

program offers K-12 formal and informal educators in STEM fields a Ph.D. in 

Curriculum and Instruction with specialization in STEM Education (TTU College of 

Education, 2016). The program requires three years of coursework in a hybrid platform, 

plus a dissertation. Although most of the courses are online, there are some additional 

requirements. Participants must meet on campus each summer for two weeks of courses 

for the first three summers; attend one professional conference with their cohort for each 

of the first two years; and meet in Washington, D.C. for policy advocacy the third year. 

Upon completion of their third year, they must pass a comprehensive exam. The final 

step is a dissertation. 

The program accepted its first cohort consisting of 24 participants in the fall of 

2012. These students move through the classes together, collaborate and support each 

other online, and meet face-to-face in the summer and at conferences. Of the initial 24 

students, 17 completed the coursework on schedule and passed their comprehensive 

exams in spring of 2015. As of the 2017 spring semester, seven had earned a Ph.D., and 

the rest were still working on the dissertation phase. A student from this cohort based her 

dissertation on the first part of this longitudinal study. The second cohort began with 30 
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participants in the fall of 2013-2014, the year after cohort 1 started. Of the initial 30 

participants, 17 completed their coursework and passed their comprehensive exams in the 

spring of 2016. At the time of this study, cohort 2 students are currently working on their 

dissertations. The current dissertation is the second part of a longitudinal study examining 

the program's GCSE project requirement. The program skipped a year due to budgetary 

reasons and did not accept another cohort until the fall of 2015-2016. The cohort started 

with 27 students. By the end of the fall 2016 semester, only 19 remained. The program 

accepted a fourth cohort in the 2016-2017 school year and is preparing for its fifth cohort 

in 2017-2018. This research can serve as a tool for evaluating and making 

recommendations for the TTU Global PRiSE program and others like it in addition to 

filling gaps in the literature regarding GCSE.  

All applicants to the program must already have a master’s degree from an 

accredited institution in STEM education or a closely related field. They must have at 

least three years of successful K-12 STEM teaching, acceptable GRE scores, outstanding 

writing skills, and three references from professionals in the field of education. After 

some time in the program, students work with the faculty as they designate an advisor to 

guide them through selecting their doctoral committee, completing qualifying exams, 

selection of a dissertation topic, approval of the dissertation proposal and completion of 

the dissertation. The program is 66 hours, which includes 54 hours of course work and 12 

hours for dissertation. The dissertation may take longer, in which case participants would 

need to continue to enroll each semester for three hours of dissertation until it is 

completed. Dissertations are expected to report research about global STEM education or 

a STEM research topic such as argumentation or school improvement. The program 
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coursework is outlined in Table 2 (adapted from Texas Tech College of Education Global 

PRiSE Handbook, 2016). 
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Table 2  

Outline of Coursework for TTU’s Global PRiSE Program 

Year Semester 
Course 

Number 
Course Title 

1 Fall ESTM 6377 Global STEM Education (3) 

1 Spring ESTM 6370 Research in STEM Education (3) 

1 Spring EDCI 5306 Quantitative Methods in Curriculum and Instruction (3) 

1 Summer EDCI 5306 Fundamentals of eLearning in Curriculum and Instruction (3) 

1 Summer EDCI 6331 John Dewey (3) 

1 Summer ESTM 6373 Advanced Theory of Inquiry in STEM Education (3) 

1 Summer         Conference 
International Society of Technology in Education (ISTE) 

Conference 

2 Fall EDCI 6306 Quantitative Methods in Curriculum and Instruction II (3) 

2 Fall ESTM 6378 Applications of Global Science Education (3) 

2 Spring ESTM Applied Assessment in STEM Education (3) 

2 Spring Conference 
Association for Science Teacher Education (ASTE) or Association 

of Mathematics Teacher Educators (AMTE) conference 

2 Summer ESTM 6371 Effective Policy Advocacy in STEM Education (3) 

2 Summer EDCI 5386 Constructivist Inquiry Method (3) 

2 Summer ESTM 6374 
International STEM Education Assessment, Policy and Practice 

(3) 

3 Fall ESTM 6375 Staff Development in STEM Education (3) 

3 Fall EDCI 6382 Advanced Field Methods as Constructivist Inquirer (3) 

3 Spring ESTM 6379 Applied Research in STEM Education (3) 

3 Spring EDCI 6393 
Advanced Practicum as a Global STEM Professional Developer 

(3) 

3 Summer EDCI 6393 
Advanced Practicum Applying Theory to Practice as Advocate for 

Research-Based STEM Education Policy (3) 

3 Summer EDCI 7000 Research (Dissertation Proposal) (3) 

3 Summer  Attend Capitol Hill Advocacy Meeting in Washington, D.C. 

4 Fall EDCI 8000 Dissertation (6) 

4 Spring EDCI 8000 Dissertation (3) 

4 Summer EDCI 8000 Dissertation (3) 

   Dissertation Defense 



Texas Tech University, Rhoda Goldberg, December 2017 

83 

The program is designed to produce STEM education researchers while also 

affording participants the pragmatic experience of working with teachers to improve their 

STEM teaching and providing opportunities for participants to advocate for research-

based STEM education policy. The program name, Global PRiSE, is derived from the 

goals of the program which include that graduates become (a) global STEM educators, 

and (b) pragmatic researchers in STEM education. The TTU Global PRiSE Handbook 

(2016) provides a description of a global STEM educator: 

Students are working interdependently with students from one or more other 

countries on scientific inquiry to learn about nature, technology, engineering 

problem-solving to address human desires and needs, and social problems, such 

as climate, disease and water, requiring the application of STEM knowledge. 

Building on that conceptualization of global STEM education, our students 

develop skills to help individual teachers or groups of teachers engage their 

students in global STEM education, advocate for sound STEM policies based on 

this understanding of global science education, and conduct research about global 

STEM education or other STEM topics, such as argumentation, professional 

development, or instructional sequences in the context of global STEM education. 

(p. 3) 

 

To reach this goal, in year one students engage in GCSE projects that rely on 

communication technologies as part of the course, Global STEM Education. In the fall of 

the next year students learn how to coach a teacher in implementing GCSE in their 

classroom as part of the course, Applications of Global Science Education. In year three, 

students learn how to institutionalize GCSE within a school or department. 

According to the syllabus, the purpose of the course Applications of Global 

Science Education was to give participants an experience as a change agent working with 

a teacher partner to enable them to engage students in GCSE (Author, 2016). The course 

required students to compose annotated bibliographies, relate course readings to theory 

on classroom practice while drawing on the observations of their teacher-partner, write an 
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extended essay about the GCSE coaching experience, and create a poster presentation. 

The driving questions for the course included, "How can I best coach/mentor a teacher 

partner to engage their students in global STEM education and collaboration using theory 

and best practice?" and "What happens in a class where I coach/mentor a teacher partner 

to engage their students in global STEM education and collaboration using theory and 

best practice?" (Author, 2016, p. 6). Participants were expected to spend half their 

coaching time working with their teacher partner to help them engage students in GCSE 

and the other half observing and writing about the experience. These experiences were to 

be shared throughout the course via Blackboard with other cohort members and 

culminated with a final extended paper about the experience. The final paper consisted of 

six topics (a) who are you (your role with your teacher partner), (b) what is the setting for 

global instruction, (c) what was the global instruction, (d) what did the teacher do during 

the instruction, (e) what's going on around the instruction, (f) what was the outcome 

(Author, 2016). The research in this study focuses on participants’ perceptions and 

concerns toward GCSE while in that course and their experiences as curriculum coaches 

in GCSE.  

Stages of Concern Questionnaire 

Hall, Wallace, and Dossett (1973) originally proposed the concerns-based 

adoption model (CBAM) based on the work of Fuller. Fuller (1969) identified a sequence 

of concerns through which prospective and in-service teachers’ progress. This three-

phase continuum of concerns ranged from concerns about self, to concerns about self as a 

teacher, and finally to concerns about students. Hall, Wallace, and Dossett (1973) noticed 

that teacher and professors adopting a new practice or innovation seemed to express 
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similar concerns as those that Fuller had identified. They hypothesized that Fuller’s 

developmental model of concerns could be generalized to the process of adopting an 

innovation such as GCSE.  

The development of the Stages of Concern Questionnaire (SoCQ) was in its 

preliminary stages. In 1973, Hall, Wallace, and Dossett created the first pilot instrument 

which consisted of open-ended concerns statements and a forced ranking (George, Hall & 

Stiegelbauer, 2006). In 1974 the researchers developed a quick-scoring paper and pencil 

questionnaire known as the SoCQ. The first step toward developing the SoCQ was to 

identify potential concerns statements related to an innovation (George et al., 2006). The 

staff generated 544 such statements, and these were sorted into eight groups by ten 

different people. Each group corresponded to one of the seven stages on the SoCQ and 

the eighth group was entitled, “unacceptable” (George et al., 2006). The results indicated 

that at least 400 of those statements relating to a given Stage of Concern, as verified by at 

least six of the judges. These statements were then analyzed, revised, edited and reduced 

to 195 statements, all included in the pilot instrument. This instrument was sent to 

specific groups of teachers and college faculty identified as participants in an innovation 

and was stratified according to years of experience with the innovation (George et al., 

2006). Subscales were constructed after 363 questionnaires were returned. Researchers 

determined that seven factors explained more than 60% of the common variance in the 

195 item questionnaire (George et al., 2006).  

These seven factors contribute to the Stages of Concern which progress from (0) 

Unconcerned, (1) Informational, (2) Personal, (3) Management, (4) Consequence, (5) 

Collaboration, (6) Refocusing (see Table 3) (George et al., 2006). The seven stages 
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correlate with Fuller’s work with concerns about teaching moving from little or no 

concern, to personal or self-concerns, to concerns about adopting the innovation, and 

finally to impact of the innovation concerns. Following this study, the researcher selected 

35 items from the original 195-item instrument, five items for each of the seven stages of 

concern identified (George et al., 2006).  

Table 3 

Stages of Concern 

   Stage of Concern Typical Statement 

   0: Unconcerned 

“I think I heard something about it, but I’m 

too busy right now with other priorities to be 

concerned about it.” 

 

 

 1: Informational 
“This seems interesting, and I would like to 

know more about it.” 

   2: Personal 
“I'm concerned about the changes I'll need to 

make in my routines.” 

Task   3: Management 

“I'm concerned about how much time it takes 

to get ready to teach with this new approach.” 

 

   4: Consequence 
“How will this new approach affect my 

students?” 

 
 

 
 

5: Collaboration 

“I'm looking forward to sharing some ideas 

about it with other teachers.” 

   6: Refocusing 
“I have some ideas about something that 

would work even better.” 

Note. Typical statements at each stage of concern. Adapted from “Stages of Concern” by the Southwest 

Educational Development Laboratory (SEDL), 2016. 

 

Validity and Reliability  

The SoCQ is the most rigorous method for measuring concerns (Hall & Hord, 

2011). Hall, Wallace, and Dossett (1973) tested the final 35-item SoCQ for estimates of 

reliability, internal consistency, and validity with several samples and 11 innovations 

Unrelated 

Self 

Impact 
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(George et al., 2006). The researchers found the results to be valid and reliable across 

multiple studies. 

 Validity. To validate the SoCQ participants in a pilot study used a scale of 0 -7 to 

respond to each item on the questionnaire (George et al., 2006). Scale scores were 

calculated by adding the number for the responses in each of the seven subscales; the 

scale scores were added to find the total score. The data was analyzed from 363 teachers 

who had completed the original 195-item pilot questionnaire. This analysis indicated that 

83% of the items correlated more highly with their designated stage than with the total 

score of the instrument (George et al., 2006). Additionally, 72% of the items correlated 

more highly with their designated stage than with any other stages scale score (George et 

al., 2006). Also, the researchers interviewed selected people who had completed the 195-

item questionnaire to test the validity of the instrument (George et al., 2006). Judges 

agreed on the classification of each person, and the data were correlated with each 

person’s classification (George et al., 2006). Intercorrelation matrices, interview data, and 

confirmation of expected group differences along with changes over time were used to 

validate the SoCQ scores (George et al., 2006).  

Reliability. The authors of the questionnaire wanted to ensure the tool had high 

internal reliability. To accomplish this, they only included items that correlated more 

highly with other responses in the same Stage of Concern. Based on item-scale score 

correlations and content analysis, the SoCQ was reduced from 195 items to 35 items, 5 

per scale (George et al., 2006). The 35-item questionnaire was given to a stratified 

sample of 830 teachers and professors and analyzed for internal reliability. The 

coefficients of internal reliability for the 35-item SoCQ (n=830) were Stage 0 (.64), Stage 
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1 (.78), Stage 2 (.83), Stage 3 (.75), Stage 4 (.76), Stage 5 (.82), Stage 6 (.71) (George et 

al., 2006).  

The reliability of the new questionnaire was tested in September 1974. 

Researchers administered the new 35-item SoCQ to 171 elementary school and university 

educators (George et al., 2006). A week later, the questionnaire was administered a 

second time to 132 of the participants to establish test-retest reliability. The test-retest 

correlations on the SoCQ (n = 132) were Stage 0 (.65), Stage 1 (.86), Stage 2 (.82), Stage 

3 (.81), Stage 4 (.76), Stage 5 (.84), Stage 6 (.71).  

Also in 1974, 27 professors completed both the 35-item questionnaire and an 

open-ended response questionnaire with regard to an innovation, modules (George et al., 

2006). Four CBAM staff members separately assigned each professor a single SoC rating 

based on the open-ended survey. The judges then came to consensus on each professor’s 

SoC rating. Independent ratings on the open-ended statements had an estimated reliability 

of .59 (George et al., 2006). Group consensus reliability was estimated at .84. 

The researchers then used multiple regression to examine the relationship between 

the open-ended statements and the SoC questionnaire scores. They obtained a multiple R 

of .58 which was not significant at the .05 level. When researchers used only raw scores 

on Stage 0 and Stage 6, the multiple R dropped to .52, which was significant at the .02 

level for 27 subjects and two predictors (George et al., 2006). The results led the CBAM 

staff to believe that there was some relationship between the concerns expressed by the 

open-ended statements and those identified on the SoCQ.  

Over the next two years, this questionnaire was used in cross-sectional and 

longitudinal studies of 11 educational innovations, validity studies were explored, 
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respondents were interviewed, and the responses were rated for concerns (George et al., 

2006). These responses were compared to the SoCQ data. This information, along with 

extensive dialogue and interaction aided in guiding the staff in developing and refining 

their procedures for interpreting the data (George et al., 2006).   

In the spring of 1975, the validity of the SoCQ was tested again with 161 teachers 

involved in individualizing math and reading. Forty teachers, those who had extremely 

high or extremely low scores on Stage 2 or Stage 5, were selected to be interviewed. Raw 

scores were used to predict the interviewers’ ratings of the concern at each stage. Ratings 

were predicted for each SoC, rather than the overall stages of concern. Stages 1, 3, 4, and 

6 each had multiple Rs significant beyond the .05 level. Stages 0, 2, and 5 had predicted 

which were not significant at the .05 level but were consistently high (George et al., 

2006).  

In the spring of 1976, a third study of 28 randomly selected educators (George et 

al., 2006). Reliabilities were found to be moderate to high for each stage with group 

reliabilities ranging from .42 to .85. Six of the seven SoC had reliability ratings above .58 

(p < .01). Only stage 3 showed a nonsignificant reliability (.42, p = .06).  

In the summer of 2005, Stage 0 items were revised to reflect a lack of concern 

about an innovation rather than lack of knowledge. Reliability was tested again using 185 

elementary and secondary teachers learning about professional learning communities. 

Based on the entire set of data, the new Stage 0 had an estimated reliability of .66, which 

was higher than the original.  
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Using the SoCQ  

The SoCQ is one part of CBAM, a conceptual framework that is used to describe, 

explain, and predict possible behaviors throughout the change process (George et al., 

2006). From the moment an innovation is introduced into a system until implementers are 

fluent with the innovation, implementers pass through a series of seven stages of concern 

(George et al., 2006). Educators can apply this 35-item questionnaire to gather 

information related to the concerns of participants about the progress of any educational 

innovation (Hall & Hord, 2011). The questionnaire items remain the same for all 

innovations; the only change is the name of the specific innovation.  

An individual’s progression through the stages of concern is personal and requires 

various amounts of time and intervention depending on the person and the stage of their 

concern (Hall & Hord, 2011). It is common for implementers to exhibit concerns 

representing several stages at once (Hall and Hord, 2011). Also, Hall and Hord (2011) 

state that concerns do not always progress up the continuum. Progress may halt or regress 

if the innovation that is being implemented and studied is not appropriate, if adequate 

support is not given, or if the leaders are initiating it. Providing affective experiences and 

cognitive resources at the right time can facilitate the development of higher levels of 

concerns. The information about practitioners’ levels of concern can be used by 

educational leaders to facilitate the process of the effective implementation of an 

innovation (George et al., 2006).  
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CHAPTER III 

METHODOLOGY 

Many educational leaders suggest STEM education is critical for the United 

States to stay globally competitive (National Academy of Engineering & National 

Research Council, 2014; National Academy of Sciences, 2011; National Governor’s 

Association, 2007; National Research Council, 2011b). Future generations must 

demonstrate STEM competencies such as the ability to communicate and collaborate 

globally (National Academy of Engineering & National Research Council, 2014; 

Partnership for 21st-century Learning, n.d.). Global Collaborative STEM Education 

(GCSE) combines STEM content with STEM competencies. However, implementing 

GCSE is a foreign task for many educators, and like with any educational reform, 

practitioners may have concerns about how applying reform in the classroom will affect 

them personally, how to manage it, or what impact it may have on all involved (Hall & 

Hord, 2011). If concerns are not addressed, a reform can be discarded before it has had an 

opportunity to make a positive impact (Hall & Hord, 2011).  

The purpose of this mixed methods study was to examine perceptions and 

concerns of Ph.D. students in the early years of a Doctoral Curriculum and Instruction 

STEM Education Program with regard to Global Collaborative STEM Education 

(GCSE). Additionally, this study analyzed changes in these concerns as participants’ 

roles evolved from being project participants in GCSE to acting as peer coaches in which 

they worked with teachers in facilitating these projects. To examine these educators’ 

concerns, the researcher used existing data that was collected in a doctoral class during 

the second year of the participants' program. The data came from the 35-item Stages of 
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Concern Questionnaire (SoCQ) that was administered to 20 doctoral students within one 

cohort in Texas Tech's Global PRiSE doctoral program. The questionnaire included a 

short-answer item intended to collect qualitative data in response to the prompt, “When 

you think about Global STEM collaboration, what are you concerned about?” The survey 

was administered at both the beginning and end of the semester. Also, an essay prompt 

was given as an assignment at the beginning and end of the semester, “When you think 

about global collaborative STEM education, what do you think about?” Responses were 

used to collect additional qualitative data. All survey data and responses were associated 

with a random identification number that was assigned to each participant. Pre- and post-

data were matched and recorded according to participants’ assigned ID numbers. 

Methodological Framework 

In a convergent parallel design, like the one used in this study, the researcher 

collects both quantitative and qualitative data, analyzes the data separately, and then 

compares it to see if the findings confirm or disconfirm each other (Creswell, 2014) (see 

Figure 2). The research was grounded in a pragmatic world view based on the ontological 

assumption that both singular and multiple realities exist which provide multiple 

perspectives; and the epistemological assumption that researchers collect data by “what 

works to address research questions, valuing both subjective and objective data" 

(Creswell & Plano Clark, 2011, pp. 42-43).  

A parallel mixed methods approach involves more than just collecting both 

quantitative and qualitative data; it incorporates the two methods simultaneously so that 

the overall strength of the study is greater than either research method alone (Creswell, 

2009). Using a mixed methods approach to examine participants’ concerns as they 
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implement and coach teachers in GCSE may yield valuable findings. These findings may 

inform leaders of the concerns educators face while implementing GCSE so leaders can 

plan appropriate interventions to better support them as they implement GCSE. A mixed 

methods approach allows the researcher to “obtain complementary findings that 

strengthen research results and contribute to theory and knowledge development” 

(Morse, 1991, p. 122).  

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Visual model illustrating the mixed methods data collection and analysis 

procedure followed in this study. 

Addressing Issues in Quantitative Research  

Key issues related to quantitative research were considered to ensure the study 

was valid, reliable, and reproducible. The issue of generalizability was also considered. 

Collect Qualitative Data: 

participant short-answer 

responses and essays 

Merge Data using side-by-side comparison 

Validate Data 

Analyze Qualitative Data: 

code data and find themes 

Analyze Quantitative Data: 

raw scores and percentile 

scores 

Collect Quantitative Data: 

SoCQ survey 
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The SoCQ has been tested for estimates of reliability, internal consistency, and validity 

with many samples and 11 innovations (George et al., 2006). The reliability and validity 

of the SoCQ has been demonstrated through independent investigations of the instrument 

(George et al., 2006). Since the data from the SoCQ was collected as numbers, it is 

possible to confirm or disconfirm the results in this study. Additionally, a researcher 

would be able to replicate this study by using the SoCQ and following the explicit 

analysis guidelines stated in this research. Since the data collected from this study was 

appropriate for nonparametric analysis, the assumptions of normality and random 

sampling are not required to be met. Additionally, due to the small sample size and the 

fact that participants were not randomly chosen, it is not possible to generalize the 

findings from this study. 

Addressing Issues in Qualitative Data 

Qualitative researchers must establish trustworthiness to convince the audience 

that the findings are worth paying attention to (Lincoln & Guba, 1985). Lincoln and Guba 

(1985) suggest that researchers establish trustworthiness by ensuring the research is 

credible, transferable, dependable and confirmable.  

Credibility. Credibility addresses how well the research findings accord with 

reality (Merriam, 2009). Credibility was enhanced by getting the perspective of as many 

participants as possible. The researcher shared the results of the research with the 

participants to allow them an opportunity to provide comments or feedback on the 

credibility of the results. She considered this feedback when analyzing her results. 

Transferability. Transferability, or external validity, refers to how well the 

findings of a study can be applied elsewhere (Merriam, 2009). From a qualitative 
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perspective, it is primarily the responsibility of the person doing the generalizing to 

ensure transferability. However, transferability was enhanced by using rich, thick 

description of the program and participants and also through purposive sampling 

(Merriam, 2009). 

Dependability. Dependability is concerned with the stability of both the research 

environment and the research design itself (Toma, 2006). Dependability was established 

by conducting an external audit on the study. The researcher sought the assistance of a 

trusted and experienced colleague to help with a dependability audit. All records were 

meticulously organized, and all processes used carefully explained to bolster the 

dependability of the study. 

Confirmability. Confirmability means that the data can be verified by someone 

other than the researcher (Toma, 2006). Confirmability was established by allowing all 

participants to read the final results and analysis and confirm that it was structurally 

coherent and corroborates with their experience. The audit trail also provides a measure 

of confirmability.  

Data Sources 

Texas Tech University offers a blended learning Ph.D. program in curriculum and 

instruction with a specialization in STEM education. The program is designed for EC-12 

formal and informal educators in science, technology, engineering or math (TTU College 

of Education, 2016). Each year a group of approximately 20 to 30 students are accepted 

into this program, and they form a cohort. Each cohort of students navigates through the 

program together until the dissertation phase. The participants for this study were 20 

doctoral students within one cohort in the university's part-time blended-learning degree 
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program. Participants held a variety of jobs in education including K-12 math and science 

teachers along with various instructional leader jobs. They lived across the United States 

and in other countries. All participants held a master's degree in a STEM-related field in 

education prior to beginning the program. 

The study used a convenience sample due to the small amount of available 

participants (Creswell & Plano, 2011). One specific predefined group was used: 

beginning doctoral students in a blended Ph.D. program studying global STEM 

education. All available and qualified participants were included. This sample was used 

because it was cost effective, the data was readily available, the participants were all 

knowledgeable in the field, and it allowed the researcher to expedite data collection. 

Access and Trust 

The researcher worked directly with the curriculum and instruction Ph.D. 

program's coordinator to gain access to the data. The coordinator assisted in gaining the 

participation of one of the professors in the Ph.D. program, who oversaw the 

administering of the SoCQ and essay question to Ph.D. students at the incipient of the fall 

semester and again at the conclusion of the semester. The professor was the instructor for 

the graduate class, Applications of Global Science Education, in which doctoral students 

were assigned to peer coach a teacher in GCSE.  

Measures were taken to protect the identity of individual participants. All 

participants were assigned an identification number to use throughout the class. A 

teacher's assistant contacted the participants via email with the information about the 

project and informed them of their individually assigned numbers which they used to 

complete the survey. Participants used this same identification numbers to complete their 
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open-ended responses, and these were also sent to the teacher's assistant. The teacher's 

assistant then organized the data by identification numbers and sent it to the professor of 

the class and to the researcher. No research materials containing confidential information 

were provided to the researcher. 

Data Collection 

The qualitative and quantitative data used in this study was collected during one 

semester by the instructor for the graduate class, Applications of Global Science 

Education. It was in this course that participants implemented GCSE as a peer coach. 

During this class, participants completed the valid and reliable online SoCQ administered 

through the Southwest Educational Development Laboratory (SEDL) at the beginning 

and end of the semester. The researcher gained access to the data at the conclusion of the 

semester. The questionnaire ranked participants' levels of concern toward GCSE on a 

scale of 0 to 6: (0) Unconcerned, (1) Informational, (2) Personal, (3) Management, (4) 

Consequence, (5) Collaboration, (6) Refocusing (George et al., 2006). The SoC 

questionnaire was analyzed following the procedures outlined by George et al. (2006) in 

the SoCQ manual. The Wilcoxon signed-rank test, a nonparametric equivalent for a 

paired-samples t-test, was used to identify if a significant difference existed between 

participants' concerns based on their responses on the pre- and post- SoCQ. 

The qualitative, or subjective, data was collected concurrently to the quantitative 

data using the short-answer question, “When you think about Global STEM 

collaboration, what are you concerned about?” In addition, the participants answered a 

similar essay question, “When you think about global STEM education, what do you 

think about?” as an assignment they received on Blackboard from their instructor. They 
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were instructed to provide a 250-word essay response to this question both at the 

beginning and end of the semester. Participants used their ID numbers to complete this 

essay question. The various data collection methods allowed for triangulation, which 

enables elaboration or clarification of the results from one data source to another 

(Creswell & Plano Clark, 2011). These combined methods support the collection of 

multiple perspectives and complementary data on the topic of supporting educators in the 

implementation of GCSE.  

Participant Questionnaire  

Participants received an email at the beginning of the fall semester with a user 

number and link to the SoCQ instrument developed by George et al. (2006), a two-page 

online questionnaire. The survey consisted of a cover letter, an introductory page, the 

concerns questionnaire, and the open-ended question. The cover letter put the survey in 

context and explained the purpose of the study. The introductory page defined the 

innovation, GCSE, and explained how to complete the survey. The concerns 

questionnaire consisted of two basic parts. The first part was a survey which included 35 

Likert items with statements like, “I have very limited knowledge of global STEM 

collaboration,” and “I am concerned about time spent working with nonacademic 

problems related to global STEM collaboration.” Respondents marked each item using a 

0-6 point Likert scale according to how well each statement described them with regard 

to global STEM collaboration at that time. Participants were advised to mark 0 if the 

statement was completely irrelevant. The second part was the open-ended question, 

“When you think about Global STEM collaboration, what are you concerned about?” 
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which was included at the end of the survey. The survey typically takes about 10-15 

minutes.  

Essay Question. In addition to the open-ended question on the survey, 

participants were asked to complete an essay in response to the question, “When you 

think about global collaborative STEM education, what do you think about?” This 

question was administered both at the beginning and end of the fall semester. Participants 

used their ID numbers to complete this essay question. 

Data Analysis 

In this convergent parallel mixed methods design, the quantitative and qualitative 

data were analyzed separately and then converged. Once the data was collected from the 

SoCQ, it was interpreted at several different levels following the procedures outline by 

George et al. (2006): Peak Stage Score, Highest and Second Highest Stage Percentile 

Scores, Group Mean Percentile Scores, and Profile Interpretation. To interpret the data in 

any manner, the raw score totals for each of the seven concern stages (five items per 

stage) first had to be converted into percentile scores following the Stages of Concern 

Raw Score: Percentile Conversion Chart in the SoCQ manual (George et al., 2006). The 

percentile score indicates which of the participants' concerns is most intense at that point 

in time (George et al., 2006). This was done for both the pre-implementation and post-

implementation data.  

The simplest level of interpretation is the Peak Stage Score Interpretation (George 

et al., 2006). To complete this interpretation, the highest stage score (peak percentile 

score) for each participant was examined and recorded in a frequency table for both pre- 

and post- implementation. Additionally, the group mean percentile for each stage of 
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concern was examined both pre- and post- implementation. This pre- and post-data was 

compared to determine at what stages the group's concerns were focused with regard to 

coaching in GCSE prior to implementation as compared to post implementation. The SoC 

Paragraph Definitions (Table 4) were used to further articulate participants' concerns. 
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Table 4 

SoC Paragraph Definitions 

IM
P

A
C

T
 

6 Refocusing 

The individual focuses on exploring ways to reap more universal 

benefits from the innovation, including the possibility of making 

major changes to it or replacing it with a more powerful alternative. 

5 Collaboration 
The individual focuses on coordinating and cooperating with others 

regarding use of the innovation. 

4 Consequence 

The individual focuses on the innovation's impact on students in his 

or her immediate sphere of influence. Considerations include the 

relevance of the innovation for students; the evaluation of student 

outcomes, including performance and competencies; and the changes 

needed to improve student outcomes. 

T
A

S
K

 

3 Management 

The individual focuses on the processes and tasks of using the 

innovation and the best use of information and resources. Issues 

related to efficiency, organizing, managing and scheduling dominate. 

S
E

L
F

 

2 Personal 

The individual is uncertain about the demands of the innovation, his 

or her adequacy to meet those demands, and/or his or her role with the 

innovation. The individual is analyzing his or her relationship to the 

reward structure of the organization, determining his or her part in 

decision making, and considering potential conflicts with existing 

structure of personal commitment. Concerns also might involve the 

financial or status implications of the program for the individual and 

his or her colleagues. 

1 Informational The individual indicates a general awareness of the innovation and 

interest in learning more details about it. The individual does not 

seem to be worried about himself or herself in relation to the 

innovation. Any interest is in an impersonal, substantive aspects of 

the innovation, such as its general characteristics, effects, and 

requirements for use. 

0 Unconcerned The individual indicates little concern about or involvement with the 

innovation. 

Note. From Measuring Implementation in Schools: The Stages of Concern Questionnaire, (p. 8). George, et 

al., 2006, Austin, TX: Southwest Educational Development Laboratory. 

 

A second form of interpretation is by examining both the highest and second 

highest stage percentile scores (First and Second High Stage Score Interpretation) 

(George et al., 2006). To accomplish this, the researcher identified each individual’s first 

and second highest stage percentile scores and created a frequency table for both pre and 

post implementation of GCSE. She examined the data to look for movement up or down 

the continuum of concerns for each participant when peak pre- and post- questionnaires 
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were compared. She also looked for trends in the data when comparing participants' first 

and second highest stage scores in the pre- and post-questionnaire. The SoC Paragraph 

Definitions (Table 4) were used to further articulate participants' concerns.  

The final recommendation made by George et al. (2006) for interpreting the data 

was the Profile Interpretation. To analyze whether the participants' concerns progressed 

through the hypothesized stages of concerns based on the CBAM model, the researcher 

examined each participants' pre- and post- profile interpretation graphs individually to 

identify trends (see Appendix A). According to George et al. (2006) individuals should 

move from low levels of concerns toward higher levels as they gain more experience with 

an innovation (George et al., 2006). Therefore, if an innovation such as GCSE was well-

designed, an individual's concern profile plotted over time should look like a wave 

motion moving from left to right up the scale of concerns (George et al., 2006). To 

evaluate this, the researcher compared the line on the profile graph for each participant's 

pre-implementation to their post-implementation line in order to identify if these lines 

followed the predicted wave pattern moving from left to right. The SoCQ Manual was 

used to interpret the profiles.  

A Wilcoxon signed-rank test was used to determine if a significant difference 

existed between the participants' peak concerns in the postquestionnaires as compared to 

the prequestionnaire. The Wilcoxon signed-rank test is used with nonparametric data 

when the same participants perform both conditions of the study (Hole, 2011). The data 

for each participants' peak scores (pre- and post- questionnaires) were compared, and the 

difference found for each pair of scores. The results were compared to a Wilcoxon 
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Critical Values Table which indicates how likely it is to obtain the test statistic by chance 

with a probability level of .05 (Hole, 2011). This test was run in SPSS (V 22). 

To analyze the qualitative data, the pre- and post-responses to the open-ended 

survey question, “When you think about Global STEM collaboration, what are you 

concerned about?” were loaded into Dedoose (7.0.23). Directed content coding was used 

to analyze the responses. Directed content analysis refers to when a researcher applies 

existing conceptual categories to a new context (Humble, 2009). The conceptual 

framework of the study, the research questions, the strategy for research and design, and 

the mixed methods genre were all be considered by the researcher during the initial 

analysis (Rossman & Rallis, 2003). Keeping in mind the concerns-based adoption model 

(CBAM) framework and the seven stages of concerns, the initial seven themes were 

taken from the seven stages in the continuum of concerns: Unconcerned, Informational, 

Personal, Management, Consequence, Collaboration and Refocusing (see Appendix B).  

The researcher selectively coded participants’ responses in Dedoose (7.0.23) 

looking for data that related to each concern. Coded segments of data met two criteria: (a) 

they were heuristic or revealed information related to the research questions and (b) they 

were the smallest unit of information that could stand alone (Lincoln & Guba, 1985). 

Each new piece of data was first coded with the stage of concern theme it fit under and 

then coded with the specific concern it addressed. If new themes were identified, the 

researcher planned to add them as a root code. However, all participants' comments 

connected to one of the initial seven codes, so no additional codes were added. The use of 

preliminary codes aids the researcher in embedding previous concepts that were already 

revealed through extant literature (Bradley et al., 2007).  
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As each new piece of data was coded with a root code, or theme, it was also 

coded with the specific concern it addressed under that theme. For example, if a piece of 

data was coded as a "Management Concern," it was also coded with the specific type of 

concern it addressed, "not enough time" or "difficulty finding a partner." These specific 

concerns were developed inductively by the researcher as she read each response. Each 

time a piece of data was coded for a stage of concern, the researcher first examined the 

codes under that stage to see if it fit within one of the existing categories. If it did not, a 

new category was created. In this way, new categories emerged under each theme or 

stage of concern. The researcher completed this process with the pre-implementation 

responses and then again with the post-implementation responses. Pre- and post- 

implementation data was organized separately in Dedoose (7.0.23).  

Finally, the number of coded excerpts for each theme were counted using the 

Code Application Tab in Dedoose (7.0.23) to identify where concerns were concentrated, 

a common strategy for analyzing data according to Driscoll (2007). These frequency 

counts were then computed into percentages to determine at which stages participants had 

the highest concerns according to the qualitative data. The Pre- and post- percentages at 

each stage of concern were compared to identify if differences occurred in the 

concentration of concerns at each stage expressed by the group as a whole. The 

researcher also examined the frequency of each GCSE concern under each stage of 

concern category to determine which types of concerns were most prevalent at each 

concern stage. The processes of data collection and data analysis were engaged 

simultaneously throughout this research project (Merriam, 2009).  
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To analyze the pre- and post-responses to the 250-word essay question, “When 

you think about global collaborative STEM education, what do you think about?” all 

responses were loaded into Dedoose (7.0.23). Although the researcher analyzed the pre- 

and post-responses separately in Dedoose, in the final analysis the responses were 

examined together to identify a universal perception of GCSE. Qualitative content 

analysis was used to identify themes in both pre- and post-responses. Qualitative content 

analysis examines the language in text data for the purpose of classifying large amount of 

text into categories that represent similar meaning (Weber, 1990). It is a research method 

"for the subjective interpretation of the content of text data through the systematic 

classification process of coding and identifying themes." (Hsiu-Fang & Shannon, 2005, p. 

1278). Rather than relying on preexisting categories or themes, the researcher focused on 

creating codes or categories through systematic inductive reasoning, which then evolved 

into themes.  

The constant comparative method was used to examine the responses. In the first 

step to analyzing the data, responses were read and notes made in the margins to acquire 

an overall understanding of the responses as recommended by Merriam (2009). Next, 

responses were loaded into Dedoose (7.0.23) and coded line-by-line according to the 

recommendations made by Bradley, Curry and Devers (2007). As the first codes 

emerged, an Excel Spreadsheet was created to document the categories and track the 

participants' responses in each category. This was done to remind the researcher of 

preexisting codes and to track emerging categories. As each subsequent entry was 

analyzed, the researcher checked for existing codes while also examining the data for 

emerging codes. Using this method, each new entry was carefully examined and 
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reexamined to determine if any data fit within the existing codes and if any data might 

start a new category. Codes were expanded and revised as the process continued.  

Once the open-coding process was finished, the researcher examined the codes to 

develop themes by combining codes. The 27 codes were sorted into six themes based on 

their relationship to each other. The researcher kept in mind related research as she 

combined codes to create the six final themes: 21st-century Skills, International 

Collaboration, Authentic and Engaging, Increased Global Mindedness, Integrated STEM 

Content, and Preparation for Future Job Market (see Appendix C).  

The researcher then merged the qualitative data with the quantitative data in a 

side-by-side comparison to draw meaning from the two data sets. She recorded the peak 

scores for each individual as determined by the quantitative SoCQ. She then documented 

the peak concern stage(s) identified for each individual according to the qualitative data 

by examining the codes created in Dedoose (7.0.23) for the short-answer question 

responses. The responses to the essay question were not included in this comparison since 

this question did not relate to participants' concerns. To accomplish this, she counted the 

number of times each concern category occurred for that individual on Dedoose (7.0.23), 

a method that aligned with the recommendations of Driscoll, Appiah-Yeboah, Salib, & 

Rupert (2007). She also recorded the specific GCSE concerns related to the peak stage 

that were identified in the initial coding process. This was done for both the pre- and 

postquestionnaire and short-answer data.  

Using ID numbers, the researcher compared participants’ first and second highest 

concerns according to the SoCQ with their peak score identified by the responses to the 

short-answer question to examine whether the qualitative data confirmed or conflicted 
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with the quantitative SoCQ data. She also examined and compared trends in both the 

quantitative and qualitative data. Meaning was derived through this process of data 

triangulation. The qualitative results in combination with the statistical results, “provide 

the researcher with emergent themes and interesting quotes that can be used to validate 

and embellish the quantitative survey findings,” (Creswell & Plano Clark, 2011, p.81). 

This parallel mixed methods study examined the perceptions and concerns of 

doctoral students coaching teachers in GCSE. Quantitative data was collected using the 

CBAM's SoCQ (Hall, George & Rutherford, 1979). Qualitative data was collected using 

a short-answer question at the end of the survey and a 250-word essay question that was 

given as a class assignment. The results collected by these data collection tools were 

carefully examined and compared. The following chapter presents the data that was 

collected and describes the analysis of these results. 
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CHAPTER IV 

RESULTS 

This mixed methods study analyzed the concerns of doctoral students as their role 

changed from a participant in global collaborative STEM education (GCSE) to an 

instructional coach helping fellow teachers implement GCSE in their classroom. To 

answer the quantitative research questions the study examined 15 doctoral students' 

stages of concern according to the SoCQ both prior to coaching a teacher in GCSE and 

again after the experience; the data from five participants was not included in this 

analysis since they did not complete the post-questionnaire. To answer the qualitative 

questions, the study examined the short-answer and open-ended responses of these 

doctoral students with regard to their concerns and perceptions about GCSE both prior to 

and after coaching a teacher in GCSE. To address the mixed methods research questions 

the researcher compared the participants' comments from the short-answer question to 

their peak levels of concerns indicated on the SoCQ both pre- and post-implementation of 

the GCSE coaching experience. The doctoral program handbook (Texas Tech University, 

2016) and the course syllabus were also analyzed to understand the context of the study.  

The researcher used the steps outlined in the SoCQ Manual to calculate the 

percentile scores for the concerns of each participant (George et al., 2006). Scoring the 

SoCQ required finding a participant's raw score for each of the seven stages and 

converting it to percentile scores. This was done by adding the scores of the questions 

that related to each specific concern (five questions per each of the seven concern stages) 

(George et al., 2006). Once the raw score was tabulated, the raw score for each stage was 

converted into a percentile score using the Stages of Concern Raw Score Percentile 



Texas Tech University, Rhoda Goldberg, December 2017 

109 

Conversion Chart for the Stages of Concern Questionnaire (George et al,, 2006, p 29). 

According to the authors, these percentiles were acquired through data collected by a 

carefully selected stratified sample of 830 individuals and have proven valid over 

multiple innovations. The percentile scores were used to interpret the stages at which a 

participant's concerns lay. The percentile score denotes the relative strength of each 

concern; the higher the score, the more intense the concern. The final score was neither 

good nor bad; it simply indicated where the majority of a participant's concerns lay in 

regard to GCSE. However, in an ideal situation, participants' scores would move up the 

continuum toward refocusing as they gained experience with an innovation. The SEDL 

website, which administered the SoCQ for this study, provided the data for each stage of 

concern by percentiles for the participants and for the group as a whole. 

To answer the research questions, the concerns of the participants needed to be 

examined and compared both pre- and post-implementation. The recommended methods 

outlined in the SoCQ Manual (George et al., 2006) were used to accomplish this. One 

suggested way to examine the data, after it had been converted to percentile scores, that 

was followed was to identify the highest stage score (peak score) or the highest and 

second highest stage scores (George et al., 2006). These analyses were done with 

individual and group data. To analyze peak scores, the SoCQ manual recommends that 

the researcher create a chart with each stage percentile score and circle the peak score for 

each participant. If a second stage score is within one or two percentile points, it is also 

useful to note these. The results of the SoCQ on GCSE were provided in this format by 

the SEDL website which administered the questionnaire for this study. The SoCQ 

Manual (George et al., 2006) was used to interpret the peak scores. Additionally, an 
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open-ended concerns statement used at the end of the questionnaire was used to explain, 

clarify, and provide context for the SoCQ interpretations as recommended by George et 

al. (2006). 

The SoCQ Manual recommended several other ways to present group data that 

were also followed (George et al., 2006). The first way was to create a frequency table 

which tallies the number of individuals who had their peak scores at each concern stage. 

The second suggestion was to combine individuals' raw scores at each stage to find the 

mean raw score and then to use the SoCQ Percentile Conversion Chart in the manual to 

identify the group mean percentile score for each stage of concern. Analysis of the 

second highest peak score was also suggested to provide additional insight (George et al., 

2006). The second highest peak score is expected to be adjacent to a participant's actual 

peak score, although this may not hold true in every case. To display participants' first 

and second highest stages of concern, a matrix that cross-tabulates these scores for each 

individual was suggested in the SoCQ Manual. The manual, which offers suggestions on 

how to interpret the various combinations of peak scores, was used in the analysis of the 

SoCQ results. All of these recommendations were used in the analysis. 

Presentation of Findings 

Quantitative Research Question 1 Findings  

To address the first research question, "As doctoral students’ roles change from 

project members to that of teacher coaches, in what ways have their measurable stages of 

concerns changed regarding GCSE?" the highest peak scores for each participant's pre- 

and postquestionnaire were examined. The Wilcoxon signed-rank test was used to verify 

if a significant difference existed between the peak concerns of the pre-questionnaire as 
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compared to the postquestionnaire. The test revealed that the peak stages of concern 

indicated on the postquestionnaire were significantly higher than those indicated on the 

prequestionnaire, Z = 2.45, p < .014, r = 0.63. Based on these results it can be concluded 

that participants' stages of concern were at the lower end of the continuum prior to the 

coaching experience and moved up the scale toward Collaboration and Refocusing after 

the coaching experience.  

In addition to the Wilcoxon signed-rank test, a Peak Concerns Frequency Table 

was created (see Table 5) to compare pre- and post-peak stages of concern. Frequency 

results also indicated that participants moved up the concerns continuum as they gained 

experience with GCSE. Five out of fifteen participants exhibited a peak concern in the 

Impact Stages prior to coaching in GCSE, while eleven out of fifteen exhibited peak 

concerns in this area after coaching in GCSE. The results are aligned with the CBAM 

which states that participants are expected to move up the concerns continuum as they 

gain experience with an innovation (Hall & Hord, 2011). 

Table 5 compares the peak concern of participants prior to coaching a teacher in 

GCSE and after the coaching experience. If a participant had a tie for their peak concern, 

the highest peak concern was used. For example, if a participant's highest percentile was 

85 and they received that in both Stage 2 and Stage 4, Stage 4 was used as their peak 

concern. Although there were 20 participants in the class, only 15 completed both the 

pre- and postquestionnaire. Therefore, only 15 participants were included in this analysis. 
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Table 5 

 Frequency of Peak Concerns and Mean by Stage for Pre- and Post- Questionnaire 

 Frequency Group Mean Percentile Score 

 Stage Pre Post Pre Post 

0 Unconcerned 4 (27%) 0 (0%) 61 48 

1 Informational 4 (27%) 2 (13%) 66 63 

2 Personal 1 (7%) 1 (7%) 59 48 

3 Management 1 (7%) 1 (7%) 65 56 

4 Consequence 0 (0%) 0 (0%) 43 54 

5 Collaboration 5 (33%) 9 (60%) 68 80 

6 Refocusing 0 (0%) 2 (13%) 52 52 

Total 15 (100%) 15 (100%)   

Note. The Mean Column represents the Group Mean Percentile Score for each stage of concern computed 

by summing participants' raw scores for each stage, finding the mean raw score, and finding the percentile 

by using the Percentile Conversion Chart in the SoCQ Manual. 

 

Analysis of frequency of peak concerns revealed that the prequestionnaire 

responses to the SoCQ demonstrated greater concerns at the lower levels of the SoC 

continuum than those revealed on the postquestionnaire. According to the peak scores 

noted in Table 5, the prequestionnaire showed a higher concentration (68%) of peak 

scores at the lower concern levels (0-3) as compared to the postquestionnaire (27%).  

The prequestionnaire revealed that 4 out of 15 participants (27%) had a peak 

score of zero (Unconcerned) before starting coaching in GCSE while no respondents had 

a peak score of zero on the postquestionnaire (see Table 5). According to George et al. 

(2006) and the SoC Paragraph Definitions (Table 4), a peak score of zero does not 

indicate whether the participant is a user of the innovation, in this case GCSE, or not, 

instead it denotes the degree of priority the respondent places on the innovation. 
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Statements on the questionnaire related to this stage were, "I am more concerned about 

another innovation," and "I am not concerned about GCSE at this time."  

A peak score in Stage 1 (Informational) or 2 (Personal) demonstrates that 

participants are exhibiting Self Concerns (see Table 4). If peak concerns fall within Self 

Concerns, Stages 1 or 2, it signifies that the person or persons may know little about the 

innovation, GCSE, but they would like to know more (George et al., 2006). Four 

respondents (27%) had a peak score at Stage 1 (Informational) on the prequestionnaire, 

while only two (13%) peaked at Stage 1 on the postquestionnaire. Examples of Stage 1 

questionnaire items were, "I have very limited knowledge of GCSE," and "I would like to 

know what resources are available if I decide to use GCSE." The results showed that one 

participant (7%) had a peak score at Stage 2 (Personal) on the pre- and one (7%) on the 

postquestionnaire. This would indicate that most participants (14 out of 15) on both the 

pre- and postquestionnaires did not focus their concerns on status, reward, or how GCSE 

would affect them personally. Examples of Stage 2 items were, "I would like to have 

more information on time and energy commitments required by GCSE," and "I would 

like to know how my teaching or administration is supposed to change." Overall 34% of 

respondents exhibited a peak score within the concerns about self-category, Stages 1 and 

2, on the prequestionnaire, while only 20% of participants peaked in this area on the 

postquestionnaire. It is not surprising that more respondents exhibited a peak concern that 

focused on how the innovation would affect them and wanted to learn more about it prior 

to implementing GCSE rather than after. 

Stage 3 is the only stage where the participant is focused on the actual work or 

task (see Table 4). There was only one participant (7%) who had a peak score of 3 
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(Management) on the pre- and one (7%) on the postquestionnaire. Examples of Stage 3 

questionnaire items are, "I am concerned about not having enough time to organize 

myself each day," and "I am concerned about conflict between my interests and my 

responsibilities. A high Stage 3 score reveals that the respondent is very concerned about 

managing the innovation – logistics, management, and scheduling (George et al., 2006). 

These results indicate that most participants (14 out of 15) did not show a high level of 

concern with regard to managing GCSE. 

Stages 4 (Consequence), 5 (Collaboration) and 6 (Refocusing) all fall within the 

category of Impact Concerns (see Table 4). According to Hall and Hord (2011) Impact 

Concerns are the goal toward which leaders should attempt to move teachers. The data 

analysis revealed that no respondents on either the pre- or postquestionnaire had a peak 

score of 4 (Consequence). This suggests that participants were not concerned about the 

relevance and impact of GCSE on students. Examples of questionnaire items related to 

Stage 4 are, "I am concerned about students' attitudes toward GCSE," and "I am 

concerned about how GCSE affects students." This result is reasonable since although the 

participants may not have implemented GCSE within a classroom setting, they have all 

been participants or students themselves in GCSE, so they are aware of the benefits to 

students. Additionally, all of the participants are in STEM fields in education and are 

pursuing a Ph.D. in STEM Curriculum and Development so they are fully aware of the 

benefits of a STEM education. 

Stage 5 (Collaboration), the second stage within the Impact Concerns, seemed to 

be heightened on both the pre- (five participants or 33%) and postquestionnaire (nine 

participants or 60%). A peak at this stage indicates that the respondent is most concerned 
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about coordinating and cooperating with others with regard to GCSE (see table 4). 

Examples of question items on the SoCQ related to Stage 5 are, "I would like to help 

other faculty in their use of GCSE," and "I would like to develop working relationships 

with both our faculty and outside faculty using this innovation." This suggests that 

although participants were concerned about collaborating with others prior to coaching in 

GCSE (5 out of 15 participants), this concern intensified, almost doubled, (9 out of 15 

participants) after participants implemented GCSE as a coach. Additionally, it seems 

likely that more participants (60%) would be concerned about collaborating with others 

on the innovation after having the experience and being more familiar with it than prior 

to it (33%). 

The final Impact Concern category, Stage 6, is about Refocusing. The 

prequestionnaire revealed that no participants exhibited a peak score at Stage 6, but two 

participants (13%) did on the postquestionnaire. In the final Impact Concern category, 

Stage 6 (Refocusing), a peak score indicates that the participant is exploring ways to 

modify the innovation, in this case GCSE, to reap more benefits (George et al., 2006). 

Examples of questionnaire items related to Stage 6 are, "I now know of some other 

approaches that might work better," and "I would like to revise the innovation's 

approach." This suggests that while no participants were focused on adapting or 

modifying the innovation prior to coaching in GCSE, two participants were focused on 

this after the coaching experience. 

The movement of participants up the SoC continuum as they gained experience 

with GCSE was also confirmed when analyzing the group's mean percentile score for 

each concern (see Figure 3). The mean of the group's raw scores at each stage was used to 
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compute these, and then this raw score mean was compared to the Percentile Conversion 

Chart in the SoCQ Manual (George et al., 2006). This figure illustrates that the concerns 

were higher on the prequestionnaire in Stages 1-3; but higher on the postquestionnaire in 

Stages 4-5. This further demonstrates the group's tendency to have greater concerns at the 

lower levels of the continuum prior to coaching than after coaching. However, it is 

interesting to note that when analyzing peak concerns, no participant demonstrated a peak 

concern at Stage 6 (Refocusing) in the prequestionnaire, but two participants had a peak 

concern at Stage 6 in the postquestionnaire. Yet, when analyzing the mean percentile for 

the group at Stage 6, it was revealed that this was the same (52%) on both the pre- and 

postquestionnaire. This suggests that the group's concerns in stage 6 (Refocusing) were of 

equal importance both prior to and after coaching. This information was not revealed 

when analyzing peak scores alone. 
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Figure 3. Graph of group mean by concern level for both pre- and post-coaching in 

GCSE. 

To further analyze the ways in which concerns changed as participants' roles 

changed from GCSE practitioners to GCSE coaches, the second highest peak scores were 

examined for both the pre- and postquestionnaire as recommended by George et al. 

(2006). If the results indicated a tie for the second highest peak score, the highest level of 

concern was used. Results are shown in Table 6 (prequestionnaire) and Table 7 

(postquestionnaire). According to George et al. (2006), due to the developmental nature 

of concerns, the second highest stage of concern should often be adjacent to the highest 

or peak stage of concern. This held true for only 5 out of the 15 participants (33%) on the 

prequestionnaire and 7 out of 15 (47%) on the postquestionnaire.  

 



Texas Tech University, Rhoda Goldberg, December 2017 

118 

Table 6  

Pre-questionnaire Percent Distribution of Second Highest Stage of Concern in Relation to 

First Highest Stage of Concern  

      Pre-Questionnaire Second Highest Stage of Concern 

Highest Stage of 

Concern 
0 1 2 3 4 5 6 

Number of 

Participants 

Percentage 

of 

Participants 

0 Unconcerned 0 25 25 50 0 0 0 4 26.7% 

1 Informational 0 0 25 25 0 50 0 4 26.7% 

2 Personal 0 100 0 0 0 0 0 1 6.7% 

3 Management 100 0 0 0 0 0 0 1 6.7% 

4 Consequence 0 0 0 0 0 0 0 0 0% 

5 Collaboration 0 40 0 0 60 0 0 5 33.3% 

6 Refocusing 0 0 0 0 0 0 0 0 0% 

      Total 1 100% 

 

Table 7  

Postquestionnaire Percent Distribution of Second Highest Stage of Concern in Relation to 

First Highest Stage of Concern 

 Post-Questionnaire Second Highest Stage of Concern 

Highest Stage of 

Concern 
0 1 2 3 4 5 6 

Number of 

Participants 

Percentage 

of 

Participants 

0 Unconcerned 0 0 0 0 0 0 0 0 0% 

1 Informational 0 0 100 0 0 0 0 2 13.3% 

2 Personal 0 0 0 0 0 0 100 1 6.7% 

3 Management 0 0 0 0 0 100 0 1 6.7% 

4 Consequence 0 0 0 0 0 0 0 0 0% 

5 Collaboration 33 11 0 11 44 0 0 9 60% 

6 Refocusing 50 0 0 0 0 50 0 2 13.3% 

      Total 15 100% 
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The data reveals that 10 of the 15 participants had a peak score in the lower half 

of the continuum (0-3) on the prequestionnaire. Of these ten participants, eight (80%) 

also exhibited a second highest peak in the lower level concerns on the continuum. Of the 

four participants who demonstrated a peak score in the lower half of the continuum (0-3) 

on the postquestionnaire, only two of them (50%) exhibited a second highest peak in the 

lower half of the concern levels. Based on this data, it would appear that although there 

were still concerns in the lower half of the continuum on the postquestionnaire, they were 

not as concentrated there as in the prequestionnaire. These results were anticipated as 

participants are expected to move up the concerns' continuum as they gain experience 

with an innovation. 

Overall, 5 out of 15 participants (33%) exhibited a second highest peak score in 

the upper part of the continuum on the prequestionnaire, and 7 out of 15 (47%) exhibited 

a second highest peak score in the upper part of the continuum on the postquestionnaire. 

This reveals that the there was a slightly higher concentration of concern in the area of 

Impact Concerns, on the postquestionnaire than on the pre-, as measured by the second 

highest peak score. These group results follow the expected pattern of movement through 

the concerns continuum. 

Quantitative Research Question 2 Findings  

To answer the second quantitative question, "Do doctoral students’ stages of 

concerns about GCSE progress through the hypothesized stages of concerns based on the 

CBAM model?" the researcher examined the pre- and post-profile interpretation graphs 

for each participant individually to identify trends (Appendix A). According to George et 

al. (2006) individuals should move from low levels of concerns toward higher levels as 
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they gain more experience with an innovation (George et al., 2006). If the innovation is 

well-designed, appropriate, and adequate support is provided, an individual's concern 

profile plotted over time should look like a wave-motion moving from left to right 

(George et al., 2006). The participants' profile interpretation graphs are included in 

Appendix A. The information in Table 8 below summarizes the trends noticed in the 

profile interpretation graphs. None of the profile interpretation graphs demonstrated a 

wave-motion moving from left to right. Four of the participants, numbers 1, 2, 8, and 12, 

(27%) expressed higher levels of concern at almost all stages on the postquestionnaire 

than the prequestionnaire. Four of the participants, numbers 5, 6, 11, and 15, (27%) 

expressed higher levels of concern at almost all stages on the prequestionnaire as 

compared to the post. On three questionnaires, numbers 4, 7, and 10, (13%) the concerns 

on both the pre- and postquestionnaires were almost identical. Only one participant had a 

single wave for both the pre- and postquestionnaire, but the wave stayed in the same 

location. Four questionnaires, numbers 3, 9, 13 and 14, (27%) showed no strong pattern. 

Based on this analysis, it seems that individual participants' concern levels did not 

progress through the CBAM hypothesized stages of concerns. 
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Table 8  

Trends in Profile Interpretation Graphs 

Participant Trends Comments 

1 Pre has 2 waves; post has 2 waves All concern levels were higher for post than 

pre, except level 0 which was higher for pre 

2 Pre has 2 waves; post has 2 waves  All concern levels were higher for post than 

pre 

3 Pre has 2 waves; post has 2 waves No strong patterns 

4 Pre has 1 wave; post has 2 waves Concern levels at all stages were similar 

except at stage 5 where concerns elevated on 

post 

5 Pre has 3 waves; post has 3 waves Concern levels followed a similar trend line 

except they were higher for the most part on 

pre 

6 Pre has 2 waves; post has 2 waves Concern levels followed a similar trend line 

except they were higher for all levels on pre 

7 Pre has 2 waves; post has 2 waves Concern levels are almost identical in pre and 

post 

8 Pre has 2 waves; post has 2 waves All concern levels were higher for post than 

pre 

9 Pre has 2 waves; post has 2 waves No strong patterns 

10 One wave for pre and post The wave is approximately in the same 

location; it does not move from left to right 

11 Pre has 3 waves; post has 2 waves Concern levels were higher at most stages for 

pre as compared to post; stages 1 and 4 were 

about the same 

12 Pre has 2 waves; post has 3 waves Concern levels were higher at most stages for 

post as compared to pre; stage 0 was higher 

for pre; stages 3 and 6 were the same for pre 

and post 

13 Pre has 2 waves, post has 1 wave No strong patterns 

14 Pre has 2 waves; post has 3 waves Concerns were similar for stages 0-3 

 

15 Pre has 3 waves; post has 2 waves Concern levels were higher at all stages 

(except stage 4) on pre as compared to post 

 

To examine why the profile interpretation graphs did not illustrate a wave-like 

motion moving from left to right, the researcher examined participants' pre and post peak 
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stage and compared them to their profile interpretation graph. Although a participant's 

peak stage of concern changed from a low stage to a high stage, the percentile score of 

the prequestionnaire peak concern remained at the same level on the postquestionnaire 

(participants 3, 4, 11, and 14) or even increased on the post (participant 9). This caused 

similar peaks and valleys between the pre- and postquestionnaires on the profile 

interpretation graph, and indicated that, although these participants exhibited increased 

concerns at the higher stages, their concerns at the lower stages continued to remain high. 

For example, in one case the percentile level of the peak concern on the postquestionnaire 

remained at the same percentile level as on the pre-questionnaire. So, although this 

individual's peak concern was at a higher level post-implementation, in reality his or her 

level of concern at this stage did not actually change, which produced the same peak at 

this stage on the profile interpretation graph. Another participant's concerns (participant 

7) followed a similar pattern of highs and lows on the pre- and post-profile interpretation 

graph, but the percentile ranks were higher for all stages on the pre-questionnaire 

(participant 5). This produced similar peaks and valleys on the pre- and post-profile 

interpretation graphs and would indicate that this participant still had the same concerns; 

the post-questionnaire concern stages just decreased proportionally to the 

prequestionnaire concern stages. Yet, another participant's concern levels on the profile 

interpretation graph were almost identical in the pre- and postquestionnaire. This 

participant manifested only slight changes, a couple percentile points, which changed the 

peak stage. In this case the postquestionnaire graph line was virtually on top of the 

prequestionnaire line. This would indicate that this participant had similar concerns both 
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pre- and postimplementation. Overall, this signifies that individual participants did not 

advance through the hypothesized stages. 

Qualitative Research Question 1 Findings 

The researcher examined pre- and post-SoCQ data to answer the question, "How 

do Global PRiSE Ph.D. students describe their concerns about GCSE?" Results indicated 

that prior to implementing GCSE, participants' concerns were highly focused on 

managing the projects with some concern regarding the consequences of GCSE for 

students. The postquestionnaire responses indicated that after implementation, 

participants concerns remained concentrated on managing the project, although concerns 

in this area were less intense than on the pre-SoCQ. Results on the post-SoCQ also 

indicated participants were still concerned about the consequences of GCSE for students, 

however, their concerns at higher stages of the CBAM, Collaboration and Refocusing, 

had increased.  

The data used to inform this question included the pre- and post-responses to the 

open-ended survey question, “When you think about global collaborative STEM 

education, what are you concerned about?” Twenty participants completed the 

prequestionnaire while fifteen completed the postquestionnaire. The responses to each 

question ranged from one sentence to approximately thirteen sentences in length. 

However, the majority of respondents answered in 1-2 sentences. All participant 

responses were analyzed.  

A three-step analysis process was used to address the short-answer responses. In 

the first step to analyzing the data, responses were read and notes made in the margins to 

acquire an overall understanding of the responses as recommended by Merriam (2009). 
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Second, responses were loaded into Dedoose (7.0.23) where the researcher read through 

each response assigning codes as suggested by Merriam (2009). The codes for the 

concerns based on the SoC conceptual model were used while coding, however, the 

researcher remained open to the possibility of additional concerns surfacing. The use of 

preliminary codes aids the researcher in embedding previous concepts that were already 

revealed through extant literature (Bradley, Curry, & Devers, 2007). In addition to the 

preliminary or axial codes, specific concern codes were developed inductively by the 

researcher to identify specific concerns within each concern stage. Each time a piece of 

data was coded for a stage of concern, the researcher first examined the codes under that 

stage to see if it fit within one of the existing categories. If it did not, a new category was 

created. The researcher reread each response several times to ensure all codes were 

applied appropriately. Coding is a cyclical act, and the first cycle of coding is rarely 

perfect (Saldana, 2009).  

Finally, the number of coded excerpts for each code were counted using the Code 

Application Tab in Dedoose (7.0.23) to identify where concerns were concentrated, a 

common strategy for analyzing data according to Driscoll (2007). The researcher worked 

alone to code all excerpts. According to some experts, a lone researcher conducting the 

coding is adequate and often preferred (Janesick, 2003; Morse, 1994). However, a trusted 

colleague examined the codes and counted excerpts to verify the analysis.  

The researcher compared the concerns of the participants prior to coaching in 

GCSE and after coaching to see if the areas of concerns changed. She calculated the 

percentage of participants with concerns at each stage on the pre-questionnaire and 

compared it to the percentage of participants that stated concerns at each stage on the 
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post-questionnaire (see Table 9). Based on the short-answer responses to the 

prequestionnaire, 70% of respondents had concerns about managing the project, Stage 3. 

There were also high concentrations of concerns in Stage 4, Consequence (30% of 

respondents). Data from the postquestionnaire short-answer responses revealed that the 

majority of participants (53%) still had concerns in Stage 3, Management. However, 

participants exhibited similar levels of concern in Stage 4 Consequence, Stage 5 

Collaboration, and Stage 6 Refocusing (13%-20% of participants each).  
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Table 9  

Classification of Short-Answer Responses by Concern Stage 

Concern Stage Pre Post 

Specific 

Concern     Pre      Post 

6  Refocusing 0% 2 (13%) 
   

5  Collaboration 0% 2 (13%) 
   

4  Consequence 6 (30%) 3 (20%) Increasing 

global 

mindedness 

4 0 

 Increasing 

science & 

math 

4 3 

3  Management 14 (70%) 9 (53%) Finding a 

Partner 

8 5 

 Availability 

of technology 

4 4 

 Time 4 4 

2  Personal 2 (10%) 0%    

1  Informational 0% 1 (6%)    

0  Unconcerned 0% 0%    

Note. Twenty participants responded to the pre short-answer prompt, while only 15 

responded to the post. Some participants' responses revealed concerns at more than one 

concern stage. Also, one response may have included several specific concerns at that 

stage. 

Prequestionnaire. The majority of the concerns mentioned on the 

prequestionnaire were related to managing the GCSE project, Stage 3 Concerns. Fourteen 

out of twenty participants revealed concerns in this area. Management concerns stated by 

participants included the amount of administrative support, ability to coordinate between 

teachers, finding a project, finding partners, completing the project, availability of 
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technology, time commitments, time differences, and a general fear of the unknown. The 

concerns that were mentioned most frequently were (a) the ability to find a partner, (b) 

time commitments, and (c) availability of technology. The remaining concerns were 

focused in Stage 4 Consequence (seven participants). The focus of concern at this stage 

was on (a) increasing student achievement in math and science and (b) increasing global 

awareness in students. There were a few concerns intermittently expressed in all other 

stages except Stage 0, Unconcerned.  

The highest concentration of concerns centered on managing the project, Stage 3 

of the CBAM. Of these, the most prevalent concern related to management was the 

ability to find a partner. Eight participants mentioned this concern with statements such 

as, "I am concerned with finding international partners, as I have not been successful in 

this arena yet."1 Similarly, another participant replied, "I am very concerned about finding 

an appropriate global partner for the teacher I am helping at my school."2 A third 

participant's response to the prequestionnaire stated, "I am currently concerned about 

finding my global partners who match my instructional interest and my students' learning 

interest."3 A response that appeared to capture the sentiment of most participants stated, 

After trying for a year to sign up other schools around the world to participate I 

found two things to be true, if somewhat contradictory. When I speak with people 

about a global collaboration project for students there seems to be universal 

enthusiasm. Everyone appears to believe it is a good idea in general, and are 

excited about my project in specific. On the other hand, I have had no success in 

getting a single school or classroom to actually commit to collaborate. I take this 

to mean that, like many other initiatives in education, the theory is appealing, but 

the implementation may be hindered by the reality of our current system.4 

 

In addition to finding a partner, other management concerns participants 

mentioned repeatedly were the availability of technology (4 participants) and the time 
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commitment needed to complete the project (4 participants). With regard to availability 

of technology one participant stated, "The technological requirements necessary to 

adequately engage in global collaborative STEM education tend to make it difficult to 

apply in low socio-economic environments."5 A second participant reiterated the concern 

about technology while also implying a concern about time commitments when referring 

to meeting other obligations and deadlines. He or she stated, "I have concerns about 

technology requirements, staying in-line with school academic obligations and deadlines 

once involved in a global project…"6  

With regard to all three, finding a partner, technology, and the time commitment 

necessary to complete a project, another participant stated, "I am concerned about finding 

an outside collaborative partner and about how much time implementation and 

technology issues will take from class time."7 While another comment affirmed this 

sentiment stating, "I am concerned about finding resources, time management, and my 

ability to coordinate."8 

Consequences, at Stage 4, was the second highest stage in which participants' 

concerns were focused. Six out of twenty participants (30%) had concerns in this stage. 

There were two main concerns grounded in the Consequence Stage. Participants were 

concerned with ensuring that GCSE projects increased students' achievement in science 

and/or math and also that they increased students' cultural or global awareness. An 

example of a statement that reflected a concern for both student achievement in science 

and/or math and global awareness was: 

I am concerned about making the experience with global collaborative STEM 

education meaningful to both the students and the teachers, so that the outcome 

for students is an improved understanding of the nature of science, global 
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mindedness, and that for teachers, they develop a more complete working 

understanding of their own students, their interests, and that they use the 

experience to further cultivate rich learning opportunities for their students.9  

 

Another example of a participant expressing concerns with science and global awareness 

stated, "I am concerned with my students making connections between the content they 

are required to learn by the state and authentic global problems which we face currently, 

as well as could potentially effect their future."10 One participant stated a concern for 

developing students' global awareness as well as a concern for the ability to develop these 

connections (a management level concern). This participant stated: 

When thinking about Global Collaborative STEM education, my concerns reside 

in the opportunity to reach what is unknown. As an educator who has traveled 

great lengths, I understand my travels haven't allowed me to see even half of what 

Earth has to offer. When planning collaborative sessions, I am eager to connect 

with the areas of the world that are uniquely diverse. The error that I find in my 

situation is I am only able to connect with the connections for which I (as an 

individual) am aware. In my experience, the limited lens that I hold as a traveler 

of beautiful spaces around our world are limited to areas of great landscapes, 

monuments, sites for seeing, and mostly tropical locations of tourism for which I 

enjoy. As a Global Collaborative teacher, I want to open more doors for my 

students then what I have been fortunate to visit, but making connections with 

global citizens for which I have little knowledge or lack of experience is one area 

of concern for me. How can we create links with others worldwide without 

knowledge of what's out there? There are several organizations for which I have 

become familiar that work to make connections globally between groups of 

people. I found these organizations to be great as a resource, but the cost 

associated with the connection is one of great expense for those in the United 

States. How can we make connections, at no expense, with others globally?11 

 

In summary, data from the prequestionnaire survey revealed that participants 

described their concerns as being grounded in managing the project and somewhat on the 

intended consequences of the projects. Concerns based on managing GCSE projects 

focused on finding partners, managing time, and technological challenges. Concerns 

based on the intended consequences of the project focused on the project's ability to 
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increase science and math achievement in students and its ability to instill a global 

mindset in students. 

Postquestionnaire. Results from the post SoCQ survey suggest that most 

respondents expressed similar concerns to the prequestionnaire. Most of the respondents' 

answers (nine out of fifteen) to the post-SoCQ open-ended survey question signified that 

their concerns remained highly concentrated in Stage 3, Management. Concerns with 

Stage 4 Consequence (3 participants), Stage 5 Collaboration (2 participants), and Stage 6 

Refocusing (2 participants) were at similar levels. One participant's concerns were 

focused in Stage 1 Informational, while no participants exhibited concerns in Stage 0 

Unconcerned or Stage 2 Personal. The responses to the short-answer qualitative question 

revealed different information than the responses given in the quantitative SoCQ, which 

according to the results of the Wilcoxon signed-rank test, Z = 2.45, p < .014, r = 0.63, a 

significant difference existed between pre- and post-survey concerns. 

The highest concentration of concerns with regard to managing the GCSE project 

reflected on the post survey short-answer responses corresponded to those on the pre-

survey: finding/maintaining a partner (4 participants), technology issues (3 participants) 

and time commitment (3 participants).  

With regard to finding and maintain a partner on the postquestionnaire, one 

participant stated: 

My concern regarding global collaboration is simply the dependability of the 

partner teacher. This semester we had several leads that fell through because the 

partner teacher stopped responding mid conversations. This is disheartening for 

the teacher attempting a global project but also a bit of a risk when planning and 

implementing.12  
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Another stated, "My primary concerns are finding, establishing, and maintaining 

collaborative relationships in such a way as to continue to build upon and improve 

practice within the classroom."13 A third replied, "I am concerned with my lack of 

resources and contacts in other parts of the world that would assist in my participating in 

global collaboration."14 

Use of technology was another concern stated on the post-questionnaire. When 

asked about their concerns regarding implementing GCSE, one participant stated, 

Technology access for both teachers and students. Right now, my public school 

district is experiencing a technology gap between elementary and secondary 

students. The elementary campuses are providing a technology rich environment 

to students, and these students are learning 21st-century skills in line with their 

learning objectives and standards; however, upon entry to middle and high school 

there is very little utilization of technology and students revert to using their 

devices as distractions rather than tools for learning. While global collaborative 

STEM education is not necessarily about technology, projects are more likely to 

be completed successfully if students have access to some type of computers, 

digital notebooks, and internet connectivity.15 

 

In addition to technology, time was also a primary concern on the 

postquestionnaire. One participant stated, "When I think about global collaborative 

STEM education, I am mainly concerned about two things, one is time and another one is 

technology. Time is the greatest challenge to me when I implement global collaboration. 

And how to use technology and how to wisely select technology are also concerns to 

me."16 Another participant stated, "My concerns surround the amount of time dedicated 

to planning and executing these activities."17 

There were two participants who expressed concerns at Stage 4 Consequence. 

These concerns were similar to those expressed on the prequestionnaire, concerns related 
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to alignment with course content and increasing student achievement in science and/or 

math. One participant responded: 

I am concerned with helping teachers and students extract, from their global 

collaborative STEM experiences, a meaningful enough understanding of grade-

level content to make the experience seem like a worthwhile endeavor. My 

experience with global collaboration this semester has shown me that teachers are 

willing to do global collaboration as an add-on to existing curricula, but are 

hesitant to fully embrace it as a way of helping students construct knowledge.18 

 

A second participant replied: 

I am concerned about how to use global collaborative STEM education to 

enhance mathematics instruction in particular. I am also concerned about how to 

make global collaborative STEM education a component of the curriculum in a 

standardized test dominated environment.19 

Those participants whose concerns centered at Stage 5 Collaboration, were 

concerned with their ability to motivate others to use GCSE. One participant stated: 

My primary concerns are finding, establishing, and maintaining collaborative 

relationships in such a way as to continue to build upon and improve practice 

within the classroom. I am also concerned about my ability to accurately and 

concisely convey the necessary elements and processes of global collaboration to 

other teachers and administrators in such a way as to get them excited about more 

than the project but also in the central ideas and goals of global collaboration. I 

feel that, at this point, I have collected and learned an immense amount of 

information that has built my foundational understanding of collaboration, and I 

understand it well enough to employ its primary elements. The concern is down to 

translating that information in such a way as to guide others toward its 

constructs.20 

 

Another replied: 

When I think about global collaborative STEM education, I have a rather well-

developed idea of what this means. I certainly have a clearer picture than I did a 

year ago in terms of the work required to organize and develop a global 

collaboration project. Certainly, one of the main issues I was thinking about a 

year ago is still foremost on my mind, and that is the struggle to motivate others 

to spend time on a project like this. As hard as I have tried to make the project 
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both engaging, and easy for teachers to accomplish, they are still very busy people 

with lots to do and much to worry about. An ancillary project brought in by 

someone from the outside will always fall lower on the list of things they make an 

effort to devote time to. In addition, over the past year I have had the opportunity 

to assist a colleague with another global collaboration project. Reflecting on this 

experience, and learning about activity theory, has given me new insight into how 

thoughtful one must be, in developing a global collaboration STEM project, to 

pay particular attention to selecting a small number of clearly defined outcomes, 

and communicating them to all stakeholders, in order to achieve success.21 

 

The above participant's response not only exhibited concerns about collaboration, 

but the statement also revealed concerns that are at Stage 6 Refocusing. The participant is 

concerned with learning how to integrate GCSE more thoughtfully by incorporating what 

he or she has learned with regard to activity theory. They have given examples of how 

they would modify any further GCSE projects. A second participant also exhibited 

concerns in Stage 6 Refocusing. However, they were concerned with restructuring the 

Ph.D. program's implementation of this innovation. This participant responded: 

I have no major concerns about planning and implementing a global project. I am 

very well prepared for that through my two courses. However, I am concerned 

that we are asked to mentor/coach a project without actually conducting one in a 

classroom. We jump from student to coach/mentor without being a teacher. On a 

personal level, after completing my global collaborative project as a 

coach/mentor, my main concern is the timeline. Other countries do not function 

on our Texas Tech semester schedule. Right now, exciting things are happening in 

my global project but the class is over and I have already completed my paper and 

poster presentation. I put a lot of time and effort into that work to move toward a 

publishable manuscript and not just for a grade. We have been advised that 

publication is way more important that actual grades in a PhD program. Although 

I think I did well grade-wise, it is not a true representation of my project. My 

work would need major revisions for an accurate publication and a poster 

presentation if I add in the full scope of the project. Overall, I can attest that I 

have grown tremendously in my understanding and ability to not only participate 

in but also coach others in a global project. I have much more confidence having 

struggled through the obstacles that presented themselves.22 

 

In summary, to answer the question, "How do Global PRiSE Ph.D. students 

describe their concerns about GCSE?" most of the participants described concerns that 
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were related to managing GCSE projects both on the pre- and postquestionnaire. These 

management concerns focused on finding and maintaining partners, technology issues, 

and the time commitment necessary to complete the projects. An additional common 

concern on both the pre- and postquestionnaire was ensuring that GCSE projects 

increased students' achievement in science and/or math. Participants were concerned with 

projects being aligned to state standards to ensure students' educational needs were being 

met. Participants on the prequestionnaire also demonstrated concerns about increasing 

students' cultural or global awareness. This concern was not expressed on the 

postquestionnaire, possibly because teachers recognized the merits of GCSE for 

addressing global awareness after participating in the GCSE project. 

Although some of the concerns expressed on the pre- and postquestionnaires were 

common, there were also some differences. On the postquestionnaire participants 

expressed heightened concerns with convincing others of the merits of GCSE in order to 

motivate them to collaborate. Participants were also concerned with refocusing or 

redefining the projects. Both of these concerns are higher up on the SoC continuum, so it 

is understandable that they would surface on the postquestionnaire. 

Qualitative Research Question 2 Findings  

The same three step analysis process used to analyze the data for the first research 

question was used again to answer the second question, "How do doctoral students in the 

Global PRiSE Ph.D. program perceive GCSE?". The second research question was 

unrelated to the concerns of the participants and instead focused on seeking a better 

understanding of the essence of GCSE as perceived by the participants. Although 

participants responded to the essay question, “When you think about global STEM 
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education, what do you think about?” both pre- and post-implementation, the results were 

not analyzed separately. The researcher was looking for common themes to get a better 

understanding of the participants' perception of what GCSE encompasses.  

Pre- and Post-implementation responses were analyzed to collect data. Sixteen 

participants answered the essay question at the beginning of the semester, while only 

fourteen responded at the end of the semester. There were 18 different participants in 

total who responded to either the pre-essay question, post-essay question or both. To 

analyze the responses, the researcher first read the responses and made notes in the 

margin to provide an overall picture of the data. Second, the responses were open-coded 

and analyzed using Dedoose (7.0.23). In this analysis no predetermined codes were used. 

The researcher was open to the surfacing of any possible codes as recommended by 

Merriam (2009). The process of coding involves aggregating the text into small 

categories of information, seeking evidence for the code and assigning a label to it 

(Creswell, 2013). After working through all the responses, the researcher went back 

through them again to ensure all appropriate data were coded correctly. Then the 

researcher reviewed the codes and grouped them into categories or themes as 

recommended by Merriam (2009).  

Six themes emerged in both the pre- and post-semester essay responses with 

regard to participants' perception of a global STEM education (see Appendix C). These 

themes were (a) 21st-century Learning which included collaboration, communication, 

creativity, critical thinking, technology use and problem-solving, (b) Authentic, 

Motivating, and Engaging Learning Experiences which include real-world issues and 

authentic science practices, (c) Collaboration between Countries, (d) Increased Global 
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Mindedness, (e) Integrated STEM Content, and (f) Preparation for Future Job Market. Of 

these themes, International Collaboration was alluded to the most with 94% of the 

participants explicitly or implicitly making statements connecting it to GCSE. Eighty-

nine percent of participants suggested GCSE develops 21st-century Learning. Authentic, 

Motivating, and Engaging Learning Experiences were mentioned by 78% of participants. 

GCSE Increases Global Mindedness in students was cited by 72% of respondents. 

Integrated STEM Content was suggested by 44% of respondents, and 33% of respondents 

stated that GCSE prepares students for the Future Job Market.  

21st-Century Skills. Participants on both the pre- and post-semester essay 

responses indicated that they perceived 21st-century skills, including collaboration, 

communication, creativity, critical thinking, problem-solving, and technology use as 

important byproducts of global STEM education. One participant responded: 

I can see global collaborative STEM education working seamlessly with inquiry-

based teaching and learning strategies to support and address 21st-century skills. I 

see global collaborative STEM education supporting problem solving skills, both 

directly pertaining to the STEM classroom, and also indirectly when trouble-

shooting issues that will no-doubt pop up in collaboration that has to cross time 

zones and languages.23 (pre-essay)  

 

Another stated: 

When I think about global collaborative STEM education, I think it is an effective 

strategy that can and should be used as a vehicle for educators to embed the 21st-

century skills in teaching and learning. The four C’s of the P21 framework 

include critical thinking, communication, collaboration and creativity. These 

skills can be included and further developed in a well-planned global 

collaborative project. Teachers also have to be able to use these skills successfully 

when planning for a project. There are wide variations in the projects 

themselves.24 (pre-essay)  

 

This same participant continued:  
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I think that there is opportunity to enhance digital teaching and learning skills as 

well. The effective use of technology plays an important role in the success of a 

project. Teachers and students have to feel comfortable with the use of technology 

and may need to adjust the levels of engagement from shared through engaged 

collaboration on the global collaborative scale depending on how the technology 

is selected and implemented.25 

 

Another participant, when referring to global STEM education on the pre-essay, stated, 

"It allows students to develop 21st-century skills as they use technology to interact with 

students from other parts of the world. Global collaborative STEM education encourages 

problem solving and communication, key attributes of recent curriculum initiatives in 

STEM fields."26 

The essay question answered at the end of the semester with regard to 

participants' perception of global STEM education revealed similar thinking. One 

respondent replied, "I think of how it most certainly is a worthwhile endeavor as it 

provides students with a unique opportunity to acquire and put into practice 21st-century 

skills."27 A second end of semester response stated: 

Global collaborative STEM education also develops the 21st-century skills 

needed for success in an increasingly global economy. The flattening world 

demands that students take advantages of technology to participate in dialogue 

with others from around the world. Students must learn to collaborate with others 

both synchronously and asynchronously. Unless students are able to collaborate, 

they are unable to succeed in the flattening world.28 

 

A third respondent mentioned global STEM education as increasing 21st-century skills in 

both students and teachers: 

Also, when I think about global collaborative STEM education I am led to think 

about using this approach to foster the development of 21st-century skills in both 

teachers and students. This means that students directly benefit by having the 

opportunity to further enhance critical thinking skills, communication and 

collaboration skills and creativity. Teachers benefit from this by gaining 

experience with pedagogies that encourage the growth of these abilities in 

students.29 
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Authentic and Engaging. A second outcome of global STEM education which 

emerged as a common theme simultaneously in both the pre- and post- essay responses 

indicated that GCSE provides an opportunity for students to participate in authentic 

science experiences centered on real world issues and that these experiences engage 

students and possibly motivate them. One respondent stated: 

When I think of global collaborative STEM education, I think of the future of 

science education in not only my classroom, but around the world. I think of 

students engaging in projects that emulate the practices of scientists in the field, 

gaining experiences by cooperating with others from different cultures.30 (pre-

essay) 

 

Another pre-semester essay stated: 

Lessons designed via this collaboration allow students to be involved in advanced 

inquiry processes in order to solve authentic problems involving STEM and 

science process skills. Global STEM allows students to see the authentic impact 

of what they are learning while honing valuable life skills such as critical 

thinking, problem solving, collaborating, and communicating.31 

 

A third replied, "When I think about global collaborative STEM education, I am looking 

for ways to connect students to their peers in meaningful ways that will foster not only 

authentic learning of content, but also authentic learning about themselves in the context 

of the world."32 

 A similar theme emerged on the post-semester essay responses. One participant 

stated: 

When I think about global collaborative STEM education, I think that educators at 

any grade level can use this concept to address the learning needs of their 

individual students. Global collaborations offer opportunities to integrate any 

subject matter along with technology in such a way that encourages authentic 

learning experiences for students and teachers.33  

 

Another replied: 
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Aside from that I also think about the student reactions I observed this semester, 

they showed so much enthusiasm about the prospect of working with students in 

another country and confirmed both mine and my partner teacher’s perceptions on 

how much ownership students would express if given the opportunity to connect 

with other countries.34 

 

One respondent stated, "I also think about how well planned global education activities 

can engage learners and get them excited about the learning process." 35 Another 

answered: 

What also comes to mind when I think about global collaborative STEM 

education is the opportunity for students to develop heightened levels of self-

efficacy where they acquire a greater sense of “I can do this”. Many times global 

projects at first seeming daunting and very intimating for students, especially 

those who are less exposed to people who are culturally different from them. By 

participating in global collaborative STEM projects students become more 

comfortable with these new kinds of activities and further benefit by expanding 

their own sense of self moral and independence.36 

 

Although not directly stated in this excerpt, it is implied that students participating in 

GCSE are engaged in the process. 

International Collaboration. The third common theme which emerged both on 

the pre- and post-essay was that these experiences provided students with opportunities to 

collaborate internationally. One respondent stated: 

I think of students engaging in projects that emulate the practices of scientists in 

the field, gaining experiences by cooperating with others from different cultures. I 

see our students comparing their lives to others’ lives that are completely different 

from their own. I hear our students overcoming language barriers to innovate in 

science education, using those challenges to succeed. I feel the excitement of the 

Sputnik era in science education, but instead of pushing each other through 

competition, the students will be pushing each other through collaboration. Just as 

the most innovative and creative advances in science and technology have come 

through the collaboration of many countries, hopefully we can encourage our 

students to begin this at a young age. These students will be the future of our new 

global economy, and the faster we can get them to understand their places in the 

greater world around them (and the opportunities that are open to them due to 

advances in technology that were not open to us), the more comfortable they will 

be with their futures in this global economy.37 
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Another stated: 

I think about teachers using inquiry-based teaching and learning pedagogies in 

their classroom to connect with other classrooms outside their school, whether in 

the same state or ultimately, in a different country. I think about finding ways to 

connect classrooms across boundaries such as technological boundaries or 

language boundaries.38 

 

Another respondent on the pre-semester essay stated, "As education moves away from 

increasing standards towards increasing experiences that provide meaningful learning, 

global collaborative STEM education is an inspiring way to connect students and teachers 

from around the world to experience learning together."39 

These same sentiments with regard to international collaboration being a critical 

component of global STEM education were expressed by respondents on the post-

semester essay. One respondent replied: 

When I think about global collaborative STEM education, I think about students 

becoming more excited about working together due to the unique nature of 

working with someone from a different country or culture. I think about students 

beginning to understand the importance of listening to and working with varying 

perspectives and ideas in order to solve a problem or develop a solution.40 

 

Another stated: 

Global collaborative STEM education goes beyond working in groups and goes 

beyond having a “pen pal” from another country. It gives students the opportunity 

to break down barriers of ignorance through seeing others as they see themselves 

by recognizing the similarities they share but also through understanding, 

appreciating and working with the differences and multiple perspectives unique to 

the other culture. This element makes me think about global citizenship and 

students who are prepared to participate in a larger community than their 

immediate surroundings due to having had the experience and opportunity while 

at a young age. This would make global collaboration in any context of life 

something in which students are prepared to participate. 41 

 

Increased Global Mindedness. A fourth theme that emerged from 

participants' responses to the essay question was that global STEM education 
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increases students' global mindedness. This was often connected to the global 

collaboration facet of this instructional strategy. One participant replied on the 

pre-essay: 

Global collaboration involves connecting students through various levels of 

collaboration, from global awareness and shared data to limited and engaged 

collaboration. The ultimate goal of these collaborative efforts is global 

contribution. Global collaboration involves inquiry-based practices that allow 

students to interact with students from all over the world so they gain firsthand 

knowledge about other cultures and traditions. During their collaboration, the 

students work together to create a meaningful product that will help provide value 

to their learning experiences.42 

 

Another responded: 

The other set of content knowledge and skills is that of global collaboration. This 

set of knowledge and skills takes time to develop. This requires awareness of 

one’s own culture, and the biases embedded within that culture, as well as the 

same awareness for the collaborators’ culture. Skills developed include open-

mindedness, perseverance when faced with obstacles, technological “bridges” to 

facilitate communication.43 

 

A third respondent identified increased global mindedness as having an impact on both 

the students and the teachers: 

I see students working together and understanding multiple perspectives while 

trying to solve problems or develop solutions to problems. It looks like the 

development of future global and local citizens who work together toward a 

common goal and are willing to listen to each other and make compromises that 

benefit each other and still solve the problems. I also see teachers working outside 

of their classrooms and collaborating more with each other inside their own 

schools as well as with others outside of their school. I think of the benefits that 

come to the teachers and students for essentially developing and working within 

large scale Professional Learning Communities and developing curricula based on 

sound theory and research. I also see changes to teacher preparation programs that 

teach about diversity of students on a larger and more authentic scale. I see them 

being involved with these collaborations, gaining experience through being 

involved with the collaboration but also gaining a greater understanding and 

appreciation for the diversity of students and ways to help them work together.44 
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These same benefits of global STEM education were expressed by participants on 

the post-semester essay. One respondent stated: 

After having taken a course on what it means to be “global,” I have a little bit 

better idea of what global collaborative STEM education means. Instead of 

thinking narrowly that having a global perspective means simply a high-level 

global collaboration where classrooms and teachers from different parts of the 

world work together to solve problems, I see that there are actually theories that 

help to shape what it means to be global. Being a global citizen can mean that we 

are aware of what is going on around the world, aware of other cultures, and not 

narrowly think about ourselves as many people from Texas seem to do far more 

than other states where I have been. Being global means thinking of everyone in 

your classroom and recognizing their differences and embracing them, finding 

ways to use technology to bridge gaps and motivate and engage ALL students. 

Global also means having the knowledge and skills needed to competently 

participate in the global marketplace and to communicate with people on a global 

scale.45 

 

The respondent continued:  

These learning objectives often cross over the academic, to include social, cultural 

and global awareness. For this reason, students may have long-term benefits from 

participating in global collaborative projects. These benefits include developing a 

sense of global awareness that can support students throughout their education 

and beyond.46 

 

Another participant stated: 

We embrace global education because it fosters global competency of students 

and helps possess the dispositions of empathy and commitment to equity, the 

knowledge of global concern and multicultural understanding and the skills of 

using multiple languages and having adaptability and diplomacy. 47 

Another participant stated, 

When I think about global collaborative STEM education I think about the 

importance of developing global minded students. This global mindset is 

especially important against the backdrop of this politically charged climate. 

Since students are constantly bombarded by a stream of hate and intolerance, 

education must seek to counteract this influence. Global collaborative education 



Texas Tech University, Rhoda Goldberg, December 2017 

143 

offers the best opportunity for students to understand others who are different. 

This is the only path to end the violence and turmoil that permeate society. 48 

 

While a fourth responded, 

Moreover, global awareness is one of themes needed in 21st-century. In global 

learning, the framework that provides us a roadmap showing us 4 categories: 

ways of thinking, ways of working, tools for working and living in global world. 

Hence, global education should be woven into curriculum to enhance global 

competency. We embrace global education because it fosters global competency 

of students and helps possess the dispositions of empathy and commitment to 

equity, the knowledge of global concern and multicultural understanding and the 

skills of using multiple languages and having adaptability and diplomacy. 49 

 

Integrated STEM Content. The fifth theme to emerge on both the pre- and post-

semester essay was that global STEM education includes integrated science, technology, 

engineering and math content. On the pre-semester essay one participant stated, 

"Moreover, instruction designed under the premises of STEM allow students to see that 

the content they are learning is not isolated but integrated. Global STEM enables students 

to make connections between content areas as well as real-world issues."50 Another 

mentioned the Framework for K-12 Science Education which includes science and 

engineering practices, disciplinary core ideas and cross-cutting concepts. Embedded in 

these three dimensions are technology and math concepts in addition to science and 

engineering. This respondent stated: 

When I think of global collaborative STEM education, I, first of all, think of what 

theories we can apply to guide us to implement the practices. Regarding to STEM 

education, the Framework for K-12 Science Education and Next Generation 

Science Standards provide me with a roadmap and standards to design science 

curriculum and pedagogy. When conducting science activity, three dimensions of 

practice, core ideas and cross cutting are kept in my mind.51 

 

Another replied, "Global collaborative STEM education should bridge subject matters, 

and engage students in problem-solving that requires critical thinking."52 While still 
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another said, "The first set is STEM, the meaningful integration of science, technology, 

engineering and math. Data collected from remote sensing – particularly satellites – and 

subsequent analysis invites this development."53 

Once again, the theme of integrated STEM concepts was expressed on the post-

semester essay. One participant stated: 

They (students) work together to learn and to solve problems. STEM education 

appeals to me as a student and an educator because of my science background. 

The United States is behind in the world in education. As a whole in public school 

education, we are expected to give the students a set of information, have the 

students ‘learn’ (memorize) and then come up with answer on tests that require 

them to apply information they learned previously. We are not giving them the 

skills they need to problem solve and work with others to find the answer to a 

problem. Global collaborative STEM education will allow students from multiple 

content areas, careers, and parts of the world to work as a team. This team will 

apply their expertise and work collaboratively to reach a common goal.54 

 

Another responded, "Global collaborations offer opportunities to integrate any subject 

matter along with technology in such a way that encourages authentic learning 

experiences for students and teachers."55 

Preparation for Future Job Market. The sixth and final theme that emerged from 

both the pre-and post-semester essay responses was the idea that a global STEM education 

prepares students for the future job market. This idea ties in with the theme of developing 

21st-century skills in students. However, it was included as a separate theme since it is an 

intended future outcome of global STEM education and not directly embedded in the 

project like 21st-century skills. One participant stated on the pre-semester essay: 

Perhaps the first thing that I think about when I am connecting my existing 

thoughts to global collaborative STEM education is how this approach can be 

used to develop twenty-first century skills in today’s students. Vital abilities such 

as having the aptitude to collaborate, communicate and problem solve separate 

learners of tomorrow from learners of today. These same twenty-first century 

skills are what employees will be looking for when determining who to hire and it 
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will be these people who possess these qualities that will be separated from others 

on the job and in life. The unique and beautiful thing about global collaborative 

STEM education is that it provides an avenue for these skills to be practiced and 

perfected over and over again as students come together, share their ideas with 

their peers and provide solutions for problems that affect their everyday lives.56 

 

Another replied, "This means that students are able to step back and reflect on the idea 

that they have the potential to impact world issues in positive ways, and this can spark a 

thought process about careers they might want to pursue in the future."57 A third stated: 

I get to be a change agent who helps other teachers implement these research-

based practices in today’s classrooms using scientific inquiry/engineering 

problem-solving to help solve real-world problems. Furthermore, I will be able to 

help advocate at local, state, and national levels to help impact STEM education. 

As a result, students will be more prepared for the growing number of STEM jobs 

throughout the country, will be more globally minded and culturally aware, and 

will be able to also teach others about global collaborative STEM education.58 

 

Preparation for the future job market was also repeatedly mentioned on the post-

semester survey as an outcome of global STEM education. One participant responded: 

Finally, STEM education provides the best opportunity for students to succeed in 

today’s job market. Since jobs in STEM fields are the fastest growing, high-

paying jobs in the economy, STEM education can be a pathway out of poverty. 

As a teacher in an urban, high-poverty high school, this has become the most 

important outcome to me. I want to be able to provide my students the 

opportunity to enter a career that will allow them to make a living wage, ending 

the cycle of poverty in their families. STEM education provides this to my 

students. 59 

 

Another stated: 

Furthermore, I will be able to help advocate at local, state, and national levels to 

help impact STEM education. As a result, students will be more prepared for the 

growing number of STEM jobs throughout the country, will be more globally 

minded and culturally aware, and will be able to also teach others about global 

collaborative STEM education. 60 

 

The same sentiment was reiterated by yet another respondent who replied, "In short, 

global collaborative STEM education is a vital part of an education that prepares students 
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for the modern ever-flattening world, a global economy, and a promising career in STEM 

education." 61 

In answer to the question, "How do doctoral students in the Global PRiSE Ph.D. 

program perceive GCSE?" six common themes emerged. These same themes were 

prevalent in both the pre- and post-semester surveys with regard to participants' 

perception of the characteristics of a global STEM education. These themes include (a) 

21st-century learning, (b) authentic, motivating and engaging learning experiences, (c) 

collaboration between countries, (d) increased global mindedness, (e) integrated STEM 

content, and (f) preparation for the future job market. These six attributes help define 

what is meant by the term Global Collaborative STEM Education. 
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Mixed Methods Research Question 1  

To address the research question, "In what ways do the qualitative, open-ended 

survey responses, support the results of the Stages of Concern Questionnaire?" the 

quantitative data, responses to the 35-item survey, was compared to the qualitative data, 

responses to the short-answer survey question. Both sets of data were analyzed jointly in 

a side-by-side comparison. Based on this comparison, it does not appear that the stage of 

concern reflected in the responses to the survey question, “When you think about Global 

STEM collaboration, what are you concerned about?” match the peak stages of concern 

the quantitative survey revealed for individuals. Only three participants (20%), as shown 

in Table 10 below, described concerns in their short answers on the pre-survey that 

matched the peak concern levels revealed on the SoCQ. Five participants (33%), 

described concerns on the post-survey short-answer that matched the peak concern levels 

identified by the post-SoCQ. The lack of short-answer responses that could help 

substantiate the identified SoCQ individual peak scores could be attributed to this 

discrepancy.  

 

 

 

 

 

 

 

 

 

 

 

 



Texas Tech University, Rhoda Goldberg, December 2017 

148 

Table 10  

Comparison of SoCQ Stages to Comments on Short-Answer Question 

Pre-Concern Stage Post-Concern Stage 

ID

# 

SoCQ 

Peaks 

Short-

Answer 

Concerns Based on 

Short-Answer 

SoCQ 

Peaks 

Short-

Answer 

Concerns Based on Short-

Answer 

1 5, 1 4 

increased 

achievement in 

science and math 

increase global 

mindedness, 

differentiation 

5, 4&1 3, 4 

3- Time commitment, role of 

graduate student and mentor 

4- increased achievement in 

science and math 

2 5, 1 3 Finding a partner 5, 4 3 Finding a partner, technology 

3 0, 1 3 
Finding a partner, 

time commitment 
6, 0 1 

Lacking research to support 

GCSE 

 

4 1, 3 3 Project completion 5, 1 3 
Finding a partner, project 

completion 

5 0, 3 2 
Unrealistic 

assignment 
5, 0 6 

Restructuring the Ph.D. class 

assignment 

6 5, 4 3 Finding a project 5, 4 3 
Finding a partner, finding a 

project, project completion 

7 1, 2 4 

increased 

achievement in 

science and math, 

increase global 

mindedness 

2, 1  Did not address the prompt. 

8 2, 1 3 Technology 1, 4 4 
Increase achievement in 

science and math 

9 1, 5 3 
Effective 

implementation 
6, 5&1 4 

Increase achievement in 

science and math 

10 5, 4 3 

Finding partner, 

technology, time 

commitment 

5, 4 3 
Finding a partner, time 

commitment, technology 

11 0, 2 3 
Time commitment, 

time differences 
1, 2 3 Time commitment, technology 

12 3, 0 3, 4 

3- Technology 

4- increased 

achievement in 

science and math 

3, 5 3 
Time commitment, 

administrative support 

Note. Shaded areas identify participants whose short-answer responses match the concern level identified 

by the SoCQ. 
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Table 10 Continued 

 
Pre-Concern Stage Post-Concern Stage 

ID

# 

SoCQ 

Peaks 

Short-

answer 

Concerns based on 

short-answer 

SoCQ 

Peaks 

Short-

answer 

Concerns based on short-

answer 

13 5, 4 3, 4 

3- Sporadic 

implementation, 

administrative 

support  

4-meaningful 

impact 

5, 0 3 technology 

14 0, 3 4 

Increased global 

mindedness and 

students' ability to 

collaborate 

5, 0 3, 5 
3- finding partners 

5- informing others of benefits 

15 1, 5 3 
Finding a partner, 

time commitment 
5, 4 5, 6 

5- informing others of the 

benefits 

6- redefining the project 

protocol 

Note. Shaded areas identify participants whose short-answer responses match the concern level identified 

by the SoCQ. 

 

 

Mixed Methods Research Question 2 

Answering the mixed methods question, "What specific concerns about GCSE are 

associated with each stage of concern in the CBAM model?" was difficult to do since the 

short-answer responses did not correlate with the concern levels described at each stage 

in the SoC Paragraph Definitions (Hall & Hord, 2011). However, when analyzing the 

qualitative data and comparing the responses to the SoC Paragraph Definitions it was 

possible to identify the concerns that correlated with each stage according to the 

definitions. These concerns are outlined in Table 11 below. 
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Table 11  

Comparison of SoC Stage Descriptions With Short-Answer Responses 

 SoC Stage Stage Description 
Short-answer Responses Correlating 

with each Stage 

IM
P

A
C

T
 

6 Refocusing The individual focuses on 

exploring ways to reap more 

universal benefits from the 

innovation, including the 

possibility of making major 

changes to it or replacing it with a 

more powerful alternative. 

 

Restructuring the PhD class 

assignment; redefining the project 

protocol 

5 Collaboration The individual focuses on 

coordinating and cooperating with 

others regarding use of the 

innovation. 

 

Informing others of the benefits to 

gain buy-in 

4 Consequence The individual focuses on the 

innovation's impact on students in 

his or her immediate sphere of 

influence.  

Increasing science and math 

achievement; increasing global 

mindedness; increasing 

differentiation within the classroom; 

students ability to collaborate 

T
A

S
K

 

3 Management The individual focuses on the 

processes and tasks of using the 

innovation and the best use of 

information and resources. Issues 

related to efficiency, organizing, 

managing and scheduling 

dominate. 

Finding partners; time commitment; 

ability to complete the project; 

finding a project; technology 

requirements; technical difficulties; 

using technology wisely; time 

differences; administrative support; 

focus on standardized testing; 

faculty resistance; assessing 

students' work in the project; 

alignment with student learning 

goals; time management; finding 

resources; fear of the unknown; role 

of graduate student and mentee 

S
E

L
F

 

2 Personal The individual is uncertain about 

the demands of the innovation, his 

or her adequacy to meet those 

demands, and/or his or her role 

with the innovation.  

 

Assignment not feasible for all 

educational positions; scope of the 

project too much to handle; ability 

to coordinate and manage time; role 

of graduate student and mentee 

1 Informational The individual indicates a general 

awareness of the innovation and 

interest in learning more details 

about it.  

Lacking research to support it 

0 Unconcerned The individual indicates little 

concern about or involvement 

with the innovation. 

 

Note. Parts of this table were taken from the SoCQ Users' Manual (George et al., 2006, p. 53). 

 



Texas Tech University, Rhoda Goldberg, December 2017 

151 

A variety of concerns corresponded with many of the CBAM stages. One concern 

expressed in the short-answer responses related to Stage 1 (Informational) – 

demonstrated that a doctoral student was concerned about the lack of research related to 

GCSE. Stage 2 (Personal) revealed concerns with regard to the assignment not being 

feasible for all educational positions; the scope of the project being too much to handle; 

the difficulty in coordinating and managing time; and the undefined role of graduate 

student and mentee. Concerns that related to Stage 3 (Management) included finding 

partners; time commitment; ability to complete the project; finding a project; technology 

requirements; technical difficulties; using technology wisely; time differences; 

administrative support; focus on standardized testing; faculty resistance; assessing 

students' work in the project; alignment with student learning goals; time management; 

finding resources; fear of the unknown; and the role of graduate student and mentee. 

Stage 4 (Consequence) concerns focused on increasing science and math achievement; 

global mindedness; differentiation within the classroom; and students ability to 

collaborate. Only one Stage 5 (Collaboration) concern was expressed with regard to 

GCSE, informing others of the benefits to gain buy-in. Stage 6 (Refocusing) concerns 

centered on restructuring the doctoral class which required doctoral students to coach 

teachers in GCSE. Overall, a variety of concerns were expressed with regard to GCSE. 

Since GCSE is a fairly intensive practice in respect to setting up and managing the 

projects, it can be a little daunting at first. Add to that, the responsibility of coaching a 

teacher in the practice can add even more concerns. However, once teachers have 

experience with the practice, many of these concerns will decrease. 
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Summary 

After analyzing the quantitative data collected for this study, there appeared to be 

a significant difference between the participants' stages of concern on the pre-SoCQ as 

compared to the post-SoCQ, Z = 2.45, p < .014, r = 0.63. In general, the group's peak 

concerns were at the lower end of the SoC continuum on the pre-questionnaire as 

compared to the post-SoCQ. This was also confirmed when examining the group's mean 

for each stage of concern. However, when analyzing individual participants expected 

movement through the Stages of Concern Continuum, they did not follow the expected 

trend from high levels of concern at the lower stages toward higher levels of concern at 

the higher stages as they gained experience with GCSE.  

Analysis of the qualitative data revealed that participants' highest concentration of 

concerns centered on managing the project, Stage 3, with high levels of concerns in Stage 

4 (Consequences) both prior to and after coaching a teacher in GCSE.  Additional 

concerns in Stages 5 (Collaboration) and 6 (Refocusing) emerged on the 

postquestionnaire. The management concerns most commonly expressed related to the 

difficulties of finding and maintaining partners, technology issues, and the time 

commitment necessary to complete the projects. An additional common concern on both 

the pre- and postquestionnaire was ensuring that GCSE projects increased students' 

achievement in science and/or math. Participants on the prequestionnaire short-answer 

responses demonstrated concerns in increasing students' cultural or global awareness 

which were not expressed on the postquestionnaire responses. 

In response to the essay depicting participants' perception of a global STEM 

education six common themes emerged. The themes of a global STEM education 
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revealed were: (a) 21st-century learning, (b) authentic, motivating and engaging learning 

experiences, (c) collaboration between countries, (d) increased global mindedness, (e) 

integrated STEM content, and (f) preparation for the future job market.  

In general, the qualitative open-ended responses and the peak Stages of Concern 

revealed by the SoCQ did not align. The concerns expressed in individual's responses to 

the short-answer question identified more closely with other levels than the peak levels 

identified by the SoCQ. This made it difficult to identify the specific concerns about 

GCSE that were associated with each stage of concern in the concern-based adoption 

model. 
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CHAPTER V 

DISUSSION, IMPLICATIONS, RECOMMENDATIONS, AND 

CONCLUSIONS 

The current study was conducted using a mixed methods design set within the 

bounded system of one cohort of doctoral students at one university. The doctoral 

students were all K-12 educators in a Curriculum and Instruction Ph.D. program with a 

specialization in STEM education. As doctoral students, educators, and researchers 

involved in real world practice, the program required participants to coach fellow EC-12 

educators as they began to implement Global Collaborative STEM Education (GCSE) 

projects. During the fall semester, the doctoral students worked with a teacher in the 

United States as well as their international partner teacher on a GCSE project. The 

doctoral student coached them through the process of engaging their classes in a 

collaborative STEM project until its completion. The subjects of this study were the 

doctoral students who coached the partner teachers through the GCSE projects. The 

doctoral students completed a pre- and post-SoC questionnaire to ascertain the levels of 

concern with regard to implementing global collaborative STEM education. In addition, 

the participants completed short-answer questions and an essay prompt in order for the 

researcher to gain a better understanding of their concerns and their perceptions of GCSE. 

This research was prompted by the lack of literature regarding GCSE. It 

specifically addressed three problems with regard to GCSE. The first problem was 

understanding the concerns doctoral students faced as they coached teachers in GCSE. 

The second problem was understanding if these concerns progressed through the 

hypothesized stages of concern based on the CBAM model. The final problem was 
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understanding how practitioners perceived GCSE. The findings from this study can assist 

university professors who are training and preparing doctoral students in implementing 

GCSE. The findings may also be relevant to school district leaders, principals, or 

instructional coaches interested in the practice of GCSE. 

Discussion  

This research examined the concerns doctoral students faced as they implemented 

GCSE while coaching teachers in this innovation and how these concerns changed 

throughout the process. The results indicated that as the group gained experience with 

GCSE, their concern levels moved up the Stages of Concern toward higher levels as 

expected according to the CBAM. According to Hall et al. (1973), a developmental 

progression through the stages of concerns is followed when implementing a new 

innovation like GCSE. When individuals are first involved with an innovation their most 

intense concerns relate to the lower levels of the CBAM continuum. As the 

implementation progresses, an individual's concerns progress toward more sophisticated 

levels on the continuum (Hall, et al., 1973).  

GCSE Concerns Move Toward Collaboration and Refocusing  

The prequestionnaire revealed the highest concentrations of concerns at Stage 0 

(Unconcerned), Stage 1 (Informational), and Stage 5 (Collaboration), while the post-

questionnaire revealed that concerns were highly focused at Stage 5 (Collaboration). The 

group's mean percentile scores confirmed that that group's concerns were higher in Stages 

1-3 prior to implementing GCSE, but higher in Stages 4, and 5 on the postquestionnaire, 

after implementing GCSE. This movement from lower levels of concern toward higher 

levels of concerns as participants gained experience with GCSE was confirmed by the 
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results of the Wilcoxon signed-ranks test, which revealed that the peak stages of concern 

indicated on the postquestionnaire were significantly higher than those indicated on the 

prequestionnaire, Z = 2.45, p < .014, r = 0.63.  

For the most part, the results fit the CBAM Model, therefore the model can be 

used to interpret the findings. CBAM is used to successfully integrate an innovation, such 

as GCSE, into the systematic performance of an organization (Hall, et al., 1973). The 

perspective of the CBAM is that institutionalization of an innovation occurs when 

individuals within the organization have resolved their concerns on the lower levels of 

the continuum and moved toward Impact concerns (Hall & George, 1979). Although 

participants' concerns seemed to move up the continuum as is desired when 

implementing an innovation, it is difficult to speculate if GCSE would be 

institutionalized in the organization in which participants practiced it. Each doctoral 

student worked within a different organization. However, many doctoral students 

displayed Impact concerns. This demonstrates that they are interested in the impact 

GCSE has on students, collaborating with others to incorporate it, and refining it to make 

improvements (Hall & Hord, 2011). This would suggest that they believe in its ability to 

positively affect students and will continue to collaborate with other educators in its use. 

Additionally, the results of the SoCQ can be used to address participants whose concerns 

are not yet at the Impact level. The SoCQ is a tool that can help identify feelings and 

perceptions about GCSE in order to plan interventions that will address lower level 

concerns and move participants toward Impact concerns as suggested by Hall and Hord 

(2011).  



Texas Tech University, Rhoda Goldberg, December 2017 

157 

According to George et al. (2006), a high level of concern at Stage 0 

(Unconcerned) as revealed on the prequestionnaire, indicates that the respondent is not 

placing a high priority on the initiative at this time. It does not provide information about 

whether the respondent is a user or nonuser. One explanation for doctoral students 

indicating a higher level of concern at Stage 0 on the prequestionnaire as opposed to on 

the post is that the prequestionnaire was administered at the beginning of the school year. 

Since most of the doctoral students in the study were full-time educators themselves, the 

beginning of a new school year most likely placed many demands on them. Many school 

districts and individual schools start their own initiatives at the beginning of the year. At 

that time, these doctoral students were most likely more concerned about the initiatives 

that directly impacted their work on a day-to-day basis rather than GCSE, which they 

would be implementing later in the semester. Additionally, some of the doctoral students 

have families with children starting the school year, which required time and effort on 

their part. The beginning of the school year presents many immediate pressing 

responsibilities for educators and a GCSE project that is happening later in the semester 

may not have been a priority for participants at that time. Future research regarding 

concerns of participants in GCSE should consider administering the SoCQ once the 

project has begun, a second time midway through the project, and then a final 

administration at the end of the project to address this issue.   

A high score in Stage 1 (Informational), also revealed on the prequestionnaire, 

simply indicates that the respondent wants more information about the innovation 

(George et al., 2006). The results indicated that four respondents were concerned about 

themselves and learning more about GCSE more so than on the needs of their students 
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prior to the coaching experience, while only two participants focused their concerns here 

after coaching in GCSE. Since most of the doctoral students had never actually 

implemented a GCSE project themselves, and many of them had never coached a teacher 

before, it was not surprising that they wanted more information about either GCSE or 

possibly even instructional coaching. Naturally, the concerns expressed with regard to 

learning more about GCSE would have abated at the end of the semester after 

participants implemented this innovation, which was verified by the postquestionnaire.  

The short-answer responses revealed that participants' concerns both on the pre- 

and postquestionnaire were commonly related to managing the project. These concerns 

most often related to finding partners, the availability of technology, and time constraints. 

Since this was the first time most participants had implemented a global collaboration 

project and they had the added factor of coaching a teacher as they implemented it with 

their class, it is understandable how managing the project would be of high concern. 

Time and technology were necessary elements to completing the project, but were both 

out of doctoral student's control. Since the doctoral students' role was simply to coach a 

teacher, they had no power to enforce the implementation of GCSE. The teacher they 

were working with decided when and how often he or she would implement the project. 

Technology was limited by what was available at the participating and collaborating 

schools. Also, finding an international partner willing to participate and follow through to 

the end was somewhat out of their control. Although it was their responsibility to find 

partners, they had no power to exert in gaining participants in this endeavor. As 

participants gain experience with these projects and increase their connections with 

international partners, their concerns in this area will most likely decrease. 
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Thirty percent of participants stated concerns about the consequences of GCSE 

(Stage 4) on the pre-GCSE short-answer responses. However, only twenty percent 

demonstrated these same concerns in the post-GCSE short-answer responses. A decrease 

in concerns at this higher level was not expected based on the developmental progression 

of concerns proposed by Hall et al. (1973). Participants stated they were concerned about 

GCSE increasing student achievement in math and science and concerned about its 

impact on increasing students' global awareness. One explanation for the higher 

concentration of concerns in this area prior to implementing GCSE is that at that point in 

time, participants did not know how GCSE would impact these concerns. They had never 

implemented a GCSE project before. These concerns may have decreased after 

implementation because they realized that GCSE has a positive effect on student 

achievement in math and science and on students' global awareness. 

Although participants demonstrated high levels of concerns in Stage 5 

(Collaboration) on both the pre- and postquestionnaire, the number of participants with 

high collaboration concerns on the postquestionnaire was almost twice the number as on 

the prequestionnaire. These results followed the expected developmental progression 

through the CBAM stages (Hall & Hord, 2011). The short-answer responses provided 

further evidence that participants' collaboration concerns were stronger post-

implementation. In the post-short-answer responses participants expressed concerns 

regarding how to motivate other teachers to engage in GCSE, a Collaboration concern 

(Stage 5), which were not expressed in the pre-implementation short-answer responses.  

According to the SOCQ Manual (George, et. al., 2006) a high level of concern at 

Stage 5 (Collaboration) indicates that participants are focused on coordinating and 
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cooperating with others regarding the innovation. One would not expect to see high levels 

of concern with a new innovation prior to implementation (Hall et al., 2011). Although 

the doctoral students had participated in GCSE projects organized by their instructors the 

previous academic year, they had not actually implemented a project on their own, much 

less coached another teacher in GCSE. In respect to the GCSE project examined in this 

study, collaboration was inherent in the task. It was the responsibility of the doctoral 

student to find a partner teacher and an international partner. Additionally, they had to 

collaborate with these teachers throughout the project to ensure its success. This may 

explain why collaboration concerns were high prior to implementing GCSE; these 

collaboration concerns may actually be better related to managing the project. In fact no 

participants showed any indication of concern toward collaborating outside the scope of 

the project on the pre-implementation short-answer responses. Additionally, the post-

questionnaire responses revealed two respondents who indicated true collaboration 

concerns directed toward motivating other teachers to get involved in GCSE projects.  

There are several possible explanations for the high level of concern in Stage 5 

(Collaboration) on the post-questionnaire. As part of the TTU Global PRISE Program, 

participants are required to coach teachers in GCSE the year following this study with the 

expectation of coaching at least three teacher partners in an attempt to institutionalize 

GCSE in a K-12 setting. In order to accomplish this, they will need to reach out to more 

teachers both in the United States and globally to create global partnerships between 

classrooms. This endeavor will require a significant amount of collaboration just to 

manage the project. Once again, the collaboration concerns that surfaced could possibly 

be more related to Stage 3 (Management). It is also possible that participants saw the 
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value of GCSE after implementing this project and wanted to expand its reach. The 

qualitative results indicated that many believed GCSE positively impacts students, so 

doctoral students may be interested in motivating more teachers to engage their 

classrooms in these activities.  

The post short-answer responses also revealed concerns toward the highest level 

of concerns, Refocusing (Stage 6) which were not expressed prior to doctoral students 

coaching teachers in GCSE. One participant, who expressed refocusing concerns, was 

concerned with learning how to integrate GCSE more thoughtfully by incorporating what 

he or she had already learned with regard to activity theory. While a second participant 

with refocusing concerns was focused on restructuring the Ph.D. program's 

implementation of this innovation. This participant felt strongly that the doctoral program 

should allow them to be a teacher in GCSE before being a coach. Additionally, this 

participant felt that the final paper and poster presentation related to the project were 

rushed and because of this they were not able to produce a publishable product. 

According to the CBAM model, it is expected that participants would have more 

concerns about collaboration and refocusing as they gain experience with GCSE. 

For the most part, the results of this study were aligned with the concern-based 

adoption model. The quantitative data clearly showed a movement from the lower stages 

of concern toward higher stages with time. The short-answer responses did not provide 

evidence as clearly as the quantitative results. Of the 15 participants who responded to 

the SoCQ, 5 participants (33%) mentioned concerns related to Impact Stages (Stages 4-6) 

on the pre-short-answer responses, while 6 participants (40%) mentioned Impact 

concerns after coaching in GCSE (see Table 10). Additionally, collaboration and 
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refocusing concerns were stated in the post-responses which were not mentioned at all in 

pre-responses. Successful implementation of a new innovation like GCSE involves more 

than just providing individuals with resources and training. There is a human element 

which must be addressed. The SoCQ is a diagnostic tool in the CBAM which helps 

leaders identify individuals' beliefs and perceptions about GCSE and address them 

appropriately to insure success. 

Unexpected Individual Concern Profiles  

When examining the data on a macro scale, as a whole group, it would appear that 

participants moved through the hypothesized stages of concern starting from the lower 

stages and moving toward higher stages. It appears that, as a group, this is true. However, 

upon examining each participant's pre- and post-profile interpretation graph separately 

(Appendix A), the researcher noticed that individual profiles did not necessarily follow 

this expected trend. According to George et al. (2006), an individual's concern profile 

plotted over time should resemble a wave motion with the wave moving from left to right 

(the peak concern moving from lower to higher concern stages) as participants gain 

experience with an innovation. None of the participants' profile interpretation graphs 

demonstrated a wave motion moving from left to right. In fact, four of the participants 

(27%) expressed higher levels of concern at almost all stages on the postquestionnaire as 

compared to the pre, and four participants (27%) expressed higher stages of concern on 

almost all levels on the prequestionnaire as compared to the post. While three of the 

participants (20%) demonstrated concern levels on both the pre- and postquestionnaires 

that were almost identical. The fact that participants expressed higher levels of concern 

across the scale either pre-implementation or post-implementation is not troubling. Some 
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participants may have been more anxious going into the project, but had a good 

experience which alleviated many concerns upon completion of the project. On the other 

hand, some participants may have been more carefree going into the project, and then 

experienced some difficulties during the project, which increased their level of concern at 

all stages. However, the fact that not a single participant's profile interpretation graph 

followed the CBAM hypothesized stages is of interest.  

There are several possible explanations for why the doctoral students profile 

interpretation graphs did not follow the hypothesized wave-like motion. According to 

Hall and Hord (2011) if an innovation is well-designed, appropriate, and adequate 

support is provided, an individual should move from concerns concentrated at the low 

stages of concerns toward concerns concentrated at the higher stages as they gain 

experience with an innovation. It is possible that this innovation was either not well-

designed, appropriate, or that participants were not provided with adequate support. One 

doctoral student expressed concern on both the pre- and post-open ended responses that 

they were being required to jump from being a participant in GCSE to coaching another 

teacher in it without ever having implemented it in their own classroom. It seems that 

allowing doctoral students to first implement GCSE in their own classroom, if they had 

one, might have been a more appropriate and natural progression than coaching someone 

else in it before having tried it. A second explanation is that doctoral students may not 

have experience or knowledge about instructional coaching and this may have raised 

concerns in stages that were unrelated to GCSE. Another explanation is that unlike most 

innovations measured by the SoCQ, this project had a specific beginning and end point. 

When the participants completed the prequestionnaire, they had not started the GCSE 
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project. And when they completed the postquestionnaire on GCSE, they had finished a 

cycle using the innovation and had no expectation to continue using it the next semester. 

This definitive beginning and endpoint may have changed the way doctoral students 

looked at the innovation. It is possible that after completing all the requirements and 

responsibilities of their jobs, their families, and this project for the fall semester, they did 

not continue to think about how GCSE was working and the impact it was having on 

students. This may have caused them to think differently when responding to the SoCQ 

than one would respond if they were in the midst of implementing GCSE.  

GCSE Concerns Related to CBAM Stages 

A side-by-side analysis of the qualitative and quantitative data revealed that the 

stage of concern reflected by the peak concerns from the SoCQ did not match the concern 

stages reflected in participants' responses to the short-answer survey question, “When 

you think about Global STEM collaboration, what are you concerned about?” Only three 

participants (20%), described concerns in their pre-implementation short answers that 

matched the peak concern levels revealed on the pre-SoCQ. While only five participants 

(33%), described concerns on the post-survey short answer that matched the peak 

concern levels identified by the post-SoCQ. The lack of substance to the short-answer 

responses that could help substantiate the identified SoCQ individual peak scores could 

be attributed to this discrepancy. Most participants (13 out of 15 on the pre-SoCQ; 7 out 

of 15 on the post-SoCQ) wrote only 1-2 sentences when describing their concerns to the 

short-answer prompt. This suggests that the participants did not put a lot of thought into 

their short-answer responses. Another explanation for this is that the highest concerns 

revealed on the short-answer responses centered on managing the project. Part of these 
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management concerns included finding partners to participate in the projects inherent 

collaboration. While these concerns were labeled as management concerns on the short-

answer responses, since finding partners is required in managing a GCSE project, they 

may have revealed themselves as collaboration concerns on the SoCQ. 

Knowing the concerns that implementers of GCSE, like the doctoral students in 

this study, face at each stage can help leaders when planning professional development in 

GCSE. The stages are a way of thinking about people's feelings and perceptions about 

change (George et al., 2006). Understanding a person's stages of concern can result in 

significantly more effective coaching sessions and professional development (Hall & 

Hord., 2011). "Interventions to facilitate change must be aligned with the concerns of 

those who are engaged with the change." (Hall & Hord, 2011, p 71). Instructional 

coaches, principals, or instructional leaders supporting teachers in GCSE can identify the 

stage of concern a teacher is at, and use the doctoral students' concerns listed for each 

stage as a guide to providing support and opening up conversations with teachers.  

The information gathered from this research on the levels of concern and the 

types of concerns educators have as they implement GCSE helps fill the gap of 

information in this area. Little to no data could be found regarding GCSE. In the 

postquestionnaire, one doctoral student expressed his frustration at not having the 

research to support his efforts in convincing other educators to implement GCSE. In 

order to prepare educators to be practitioners of global STEM content and instructional 

strategies, educational leaders need to be aware of the concerns educators will face as 

they implement these strategies. This information can equip K-12 and higher education 

leaders as they move forward in supporting teachers in GCSE. 
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GCSE Emphasizes 21st-Century Skills and STEM 

The results of this study indicate that participants perceive GCSE as emphasizing 

21st-century skills and STEM content. Some of the skills developed by GCSE, as 

perceived by doctoral students, were collaboration, creativity, communication, critical 

thinking, problem-solving, technology, and global mindedness. According to the 

Partnership for 21st-century Learning (n.d.), these are all 21st-century skills. Developing 

these 21st-century competencies is a high-level goal in STEM education (Committee on 

Successful Out-of-School STEM Learning, Board on Science Education, Division of 

Behavioral and Social Sciences and Education, & National Research Council, 2015). In 

addition to 21st-century skills, integrating STEM content was also perceived as playing 

an important role in GCSE. 

21st-Century Skills 

The results of this study indicate that participants perceive GCSE as reinforcing 

21st-century skills. Although scholars agree that preparing educators to be practitioners 

of global STEM content and instructional strategies is a critical component to our 

country's future as a leader in the 21st-century global economy (Darling-Hammond, 

2010; National Research Council, 2011b, 2012; Partnership for 21st-century Learning, 

n.d.; Zhao, 2009;), little research could be found on GCSE as a strategy to meet this need. 

It appears that the practice of implementing global STEM content and instructional 

strategies is ambiguous. The findings from this study demonstrate that the doctoral 

students who are studying global STEM education perceive a global STEM education 

project as practices that provide students with authentic and engaging learning 

opportunities utilizing 21st-century skills including collaborating with international peers. 
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These 21st-century skills included those defined by the Partnership for 21st-century 

Learning (n.d.) ̶ collaboration, critical thinking, communication, creativity, problem-

solving, technology and responsibility.  

GCSE is a form of computer-supported collaborative learning (CSCL), a 

pedagogical approach which uses computers or the Internet to support learning through 

peer interaction (Stahl et al., 2006). Research has shown that CSCL within the classroom 

has been found to increase academic achievement including critical thinking and 

problem-solving skills (Johnson, Johnson, & Stanne, 1985, 1986). The perception of 

these doctoral students that GCSE, a form of CSCL, builds 21st-century skills is aligned 

with previous research on CSCL. 

Global mindedness. Global awareness is an important part of 21st-century skills 

(Partnership for 21st-century Skills, n.d.). Individuals need to work collaboratively with 

diverse cultures and use 21st-century skills to address global issues. CSCL has been 

found to enhance collaboration skills (Hakkarainen, 1999; Lamon et al., 1996; Salovaara 

& Jarvela, 2003; Zurita & Nussbaum, 2003). CSCL had a significant positive effect on 

student attitudes toward group work and classmates (Lou et al., 2001). GCSE, a form of 

CSCL, has the added benefit of connecting students across countries instead of just 

within the classroom. It is not too far of a cognitive leap to think that if CSCL within 

classrooms can increase collaboration and students' attitudes toward each other, than 

CSCL across continents can do the same. 

STEM  

Participants also stated that GCSE projects integrate STEM content while 

increasing global mindedness and preparing students for the future job market. The 
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demand for STEM employees in the U.S. is increasing and leaders are looking toward the 

education system to remedy the situation (National Academy of Sciences, National 

Academy of Engineering & Institute of Medicine, 2007). GCSE was perceived as an 

innovation that integrates STEM content.  

The perception that GCSE reinforces STEM content is supported by research on 

CSCL environments. Researchers have found CSCL to aid in mathematical thinking and 

problem-solving (Lamon, et al., 1996; Lazakidou & Retalis, 2010; Roschelle, et al., 

2010) and inquiry learning by engaging students in deeper levels of explanation in middle 

school, secondary school (Brown, Ellery, & Campione, 1998; Wecker & Fischer, 2014) 

and in elementary school (Hakkarainen & Sintonen, 2002; Scardamalia et al., 1994; 

Wecker & Fischer, 2014). CSCL K-12 environments have also been found to increase 

complex reasoning and argumentation, skills used in science (Brown et al., 1998; Wecker 

& Fischer, 2014). Although technology was never taught as an end in itself, students in a 

CSCL environment became extraordinarily proficient with technology as it was 

embedded in their learning (Lamon et al., 1996). Math, science and technology skills 

have all been found to be enhanced by using CSCL environments. 

The responses to the essay question indicated that participants perceive global 

STEM projects to have the potential to prepare students for the new global economy by 

increasing their ability to work with diverse individuals. Twenty-first century job skills 

require not only more collaboration with diverse people within our own borders, but also 

with those overseas (Center for Public Education, 2009). The world continues to become 

increasingly connected through technology and market globalization, and educators need 

to prepare students to work with diverse populations beyond their cultural boundaries 
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(Banks, 2016; Darling-Hammond, 2010). GCSE is a practice perceived to have 

embedded opportunities to meet this challenge. The combination of integrating 21st-

century skills with STEM content and increases in global mindedness most likely 

contributed to participants beliefs that GCSE prepares students for the future job market. 

These doctoral students perceive GCSE as having many positive attributes. If in 

fact GCSE does create 21st-century learners who are well-versed in STEM content while 

increasing their ability to work with diverse individuals, it would be a strategy more 

teachers would want to know about and use. With the emphasis being placed on teaching 

21st-century skills in today's education system, it is probable that we will see more 

schools utilizing GCSE. As more and more classrooms look for digital partners to 

connect with, it is possible that the concern of finding international partners begins to 

diminish. 

Implications 

The results from this study begin to fill the gap in literature on GCSE. The 

implications of the results have significance for higher education, school and district 

administrators, and teachers and students to varying degrees. Although the concerns and 

perceptions of doctoral students in regards to GCSE were examined in this study, some of 

the concerns expressed may be similar to concerns other educators face when 

implementing GCSE. Additionally, the perception of GCSE by doctoral students may 

have implications for parents and students. 

Implications for Higher Education  

Graduate education, a central component to the U.S. educational system, must be 

strengthened to increase our nation’s competitive edge in innovation (Council of 
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Graduate Schools Advisory Committee on Graduate Education and American 

Competitiveness, 2007). The Council states that the role of policy makers is to “provide 

support for students at both the master’s and doctoral levels in STEM fields, including 

social sciences, as well as disciplines that foster global understanding of languages and 

culture” (p. 2). The personal concerns expressed by doctoral students in STEM education 

as they implement GCSE with teachers can assist leaders in the curriculum and 

instruction (C&I) department in refining their program to better meet graduate students' 

needs and ensure the success of GCSE. 

This study revealed that doctoral students who are implementing GCSE for the 

first time by coaching a teacher through the process experience high levels of concern 

with regard to receiving information about the innovation, management, and 

collaboration. In order to facilitate change toward the successful implementation of 

GCSE, professors in the university's C&I department will need to provide information, 

resources and support that are aligned with these concerns (Hall & Hord, 2011).  

Meeting the needs of participants lacking information about an innovation is 

fairly straightforward. People with informational concerns need to receive small amounts 

of information about the innovation repeatedly over time, not all at once (Hall & Hord, 

2011). In addition to providing doctoral students with GCSE informational concerns 

small amounts of information over time, professors may collect the papers of previous 

doctoral student experiences on GCSE and provide exemplars to participants. A critical 

component of effective teaching in higher education is setting clear expectations for 

students (Devlin & Samarawickrema, 2010). There is evidence in higher education that 

when professors engage students in evaluating exemplars prior to a task, students develop 
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a better understanding of the expectations and their performance increases (Hendry, 

Armstrong, & Bromberger, 2012; Payne & Brown 2011). Furthermore, as research on 

GCSE continues, the findings could also be provided to participants.  

With regard to management concerns, participants expressed the most concern 

about finding partners, time constraints and the availability of technology. Although C&I 

professors cannot control the amount of class time devoted to the projects or the 

availability of technology, it is possible that they could support the doctoral students by 

starting a list of international teachers that would like to participate in GCSE which 

participants could add to. Professors could also find and/or create other resources 

teachers can use to connect globally. If progress up the continuum stops at management 

concerns, and these concerns continue to be intense, many participants return to self-

concerns (Hall & Hord, 2011). Another possibility that might alleviate some management 

concerns is if the university program supported doctoral students in implementing GCSE 

in their classrooms, when possible, before requiring them to coach other teachers in the 

innovation. Learning how to manage GCSE projects before learning how to manage both 

coaching another teacher and implementing GCSE at once might alleviate some 

management concerns. Since the data disclosed that management concerns were intense 

both at the beginning of the project and at the end, C&I professors may want to consider 

ways to support implementers of GCSE with these concerns.  

Concerns about collaboration are cause for celebration (Hall & Hord, 2011). 

When implementers of GCSE are focused on collaboration, their highest concerns are no 

longer about themselves or how to manage the project, they believe in the value of the 

innovation and aspire to get other teachers involved. A new set of interventions should be 
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implemented to protect and encourage the continuation of these concerns with special 

emphasis on supporting the sustaining of collaboration (Hall & Hord, 2011). University 

professors can support participants who are concerned about collaboration by 

encouraging or assisting doctoral students in creating systems to support educators 

collaborating in GCSE. This might also alleviate some management concerns.  

Implications for School and District Administrators  

According to Knight (2011), schools can have a high impact on instruction if the 

principal (1) has a deep understanding of the teaching practices, (2) a precise 

understanding of what effective teaching practices look like, (3) knowledge of the how 

the school's professional learning processes can help teachers improve practices, and (4) 

the emotional intelligence to direct teachers in how to best utilize the professional 

learning supports. This would suggest that a principal, who is interested in GCSE, would 

need to learn about GCSE and what the practice looks like when implemented 

successfully. Additionally, the principal would need to be familiar with the professional 

learning opportunities on the campus with regard to GCSE and how to use these 

professional learning opportunities to guide teachers toward implementing the innovation 

successfully.  

In order to facilitate GCSE principals and other school administrators should align 

professional development with the concerns of the participants. The professional 

development should be personalized toward the concerns of each participant. Appropriate 

interventions acknowledge teachers' personal concerns and attempt to provide related 

information and support (Hall & Hord, 2011). 



Texas Tech University, Rhoda Goldberg, December 2017 

173 

This study has revealed some common themes, which administrators may want to 

address when planning professional development related to GCSE. These themes include 

finding international partners, finding time in teachers' schedules, the availability of 

technology, the impact of GCSE on increasing student achievement in math and science, 

and GCSE's impact on increasing global awareness in students. These finding can help 

administrators anticipate and appropriately address GCSE management concerns like, 

time, technology and finding partners, prior to implementation as recommended by Hall 

and Hord (2011). These researchers suggest using strategies such as providing a campus-

based implementation facilitator, technical manuals, and Web sites with how-to tips to 

address management concerns. Addressing the management concerns identified in these 

findings will move individuals toward impact concerns and help institutionalize the 

change (Hall & George, 1979).  

In addition to facilitating appropriate professional development, administrators 

also need to ensure that necessary resources are available to teachers implementing 

GCSE. Teachers will need time in their schedules to incorporate this innovation. They 

will need suitable technology and Internet access. Additionally, teachers may need 

assistance finding international partners to connect with. If administrators address these 

concerns, the successful implementation of GCSE is much more likely. Teachers will 

move away from concerns about themselves in relation to GCSE toward concerns about 

its impact on students.  

Since management concerns, in particular concerns in regard to time 

commitments, availability of technology and ability to find a partner, were high both 

prior to implementing GCSE and after the experience, it would be wise for administrators 
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to be prepared to meet these concerns. Although administrators may not be able to help 

teachers find global partners, they can ensure that teachers have the time and technology 

necessary to implement GCSE. Hall and Hord (2011) suggest the following interventions 

to meet management concerns. Administrators might want to provide teachers time to 

meet with an expert in GCSE. They may want to create a video model depicting how to 

effectively implement GCSE. Finally, administrators might partner teachers to provide 

each other support through the process.  

Implications for Teachers  

Although this study did not analyze classroom teachers' concerns with regard to 

GCSE, some of the concerns that were revealed by doctoral students, such as time, 

technology, administrative support, finding international partners, assessing students' 

work in the project, alignment with student learning goals, and finding resources were 

concerns related not only to them, but to the teachers they were coaching. Planning in 

advance, ensuring commitments form partner teachers and communicating regularly, 

setting clear timelines in advance and utilizing multiple communication tools are all 

integral practices for a successful GCSE project (Lindsay & Davis, 2013). According to 

this research, finding an international partner is a critical concern. Teachers may want to 

begin searching for these partners as early as possible. Once a partner is secured, they 

need to establish what technology both participating schools have available in order to 

make a plan for connecting and start communicating regularly. Teachers will need to 

ensure the project they are choosing is aligned with math and science objectives so it will 

contribute to students' achievement in these subjects. They may also want to locate 

resources about the geography, language, culture, etc. of the country they are connecting 
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with in order to support students' improved global awareness. Additionally, they may 

want to create a timeline that will work with their schedule. Addressing these concerns 

prior to beginning a GCSE project will ease the facilitation of the project.  

Implications for Students 

Participants in this research perceived GCSE as having many benefits for 

students. GCSE was recognized as incorporating 21st-century learning; providing 

authentic, motivating and engaging learning experiences; providing collaboration 

between countries; increasing students' global mindedness; integrated STEM content, and 

preparing students for the future job market. Providing students with GCSE opportunities 

may open doors for them in the future global economy by teaching them STEM content 

and building their 21st-century skills. It may build bridges between countries as our 

students get to know real people from those countries and increase their global 

perspective. Students will be the ultimate benefactors of GCSE. 

Recommendations 

In order to thoroughly identify the concerns that relate to each stage of concern in 

the CBAM model, it is recommended that future research include interviewing 

participants to probe for further description of these concerns. The comments on the 

short-answer question were typically short and often nonrelated to the peak concerns 

identified by the SoCQ. Further questioning of participants would help to identify and 

substantiate the concerns at each level in the concerns continuum. 

Further research on GCSE, which includes classroom teachers' concerns about 

GCSE is recommended to advance the understanding of teachers' concerns as they 

implement GCSE. Although graduate students concerns related to GCSE were revealed, 
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little to no data could be found on teachers' concerns related to this innovation. Teachers 

may have a greater number of concerns than the graduate students since they are directly 

implementing the innovation. 

Future studies could also be conducted to ascertain the benefits of GCSE on 

students' achievement in STEM, interest in STEM, motivation, self-efficacy toward 

STEM, and their global awareness. Although much research exists to support the benefits 

of global education (e.g. Engler & Hunt, 2004; Gaudelli, 2004; Mansilla & Anthony, 

2011; Partnership for 21st-century Learning, n.d.; Zhao, 2009), collaborative learning 

(e.g. Gauvain, 2001; Johnson et al., 1981; Light et al., 1999; Marzano et al., 2001; Roseth 

et al., 2008; & Slavin, 1980),  STEM education (e.g. Carnegie Corporation, 2009; 

National Academy of Engineering & National Research Council, 2014; National 

Academy of Sciences et al., 2007; National Research Council, 2011a, 2011b; U.S. 

Bureau of Labor Statistics, 2014; & U.S. Department of Education, 2013) and computer 

supported collaborative learning (e.g. Brown, Ellery, & Campione, 1998; Johnson, 

Johnson, & Stanne, 1985; Lamon, et al., 1996; Lazakidou & Retalis, 2010; Roschelle, et 

al., 2010; Wecker & Fischer, 2014), there is little research on the specific practice of 

GCSE, a type of CSCL which infuses the practices of global education, STEM education 

and collaboration into one innovation. Additional research should be conducted to define 

the attributes of GCSE that need to be in place to ensure the highest outcome for student 

success. This research should include studies on the effects of GCSE at different 

instructional levels, analyzing the appropriate conditions required to ensure the greatest 

level of success at each level, and what effects are linked to GCSE in these conditions. If 

additional research is conducted which supports the benefits of the specific practice of 
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GCSE as it relates to increasing student achievement, 21st-century skills and global 

awareness, teachers are more likely to use this innovation. 

Conclusions 

Freidman (2007) stated, "Students have to fundamentally reorient what they are 

learning and educators how they are teaching it" (p. 280). Freidman is referring to what it 

will take for Americans to thrive in a flat world, one that has a level playing ground due 

to advances in technology and other world events. This flattened economy has led to an 

increase in STEM jobs in the United States and around the world (Landgon et al., 2011). 

The United States currently does not have enough STEM workers to fill these all of the 

STEM positions in the country and is dependent on foreign workers (U.S. News and 

World Report, 2016). Educators worldwide recognize the need to prepare students to live 

and work in a globalized world employing these skills. This research suggests that GCSE 

may better prepare students for this globalized economy. According to participants in the 

current study, a global STEM education includes 21st-century learning; authentic, 

motivating, and engaging learning experiences; collaboration between countries; 

increased global mindedness; integrated STEM content; and preparation for the future job 

market. Global collaborative STEM projects, such as the ones participants in this study 

were involved in, are a way to fundamentally reorient what and how students learn in 

order to better prepare them for the flat globalized economy in which they will be living 

and competing for jobs. The more educational leaders know about the concerns educators 

face as they implement global collaboration projects, the better they will be able to 

provide meaningful and appropriate professional development with regard to GCSE.  
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Appendix B 

Qualitative Research Question 1 Codes With Examples 

SoC Stage Stage Description Example of Coded Response 

6 Refocusing 

The individual focuses on 

exploring ways to reap more 

universal benefits from the 

innovation, including the 

possibility of making major 

changes to it or replacing it with a 

more powerful alternative. 

Reflecting on this experience, and learning about 

activity theory, has given me new insight into how 

thoughtful one must be, in developing a global 

collaboration STEM project, to pay particular 

attention to selecting a small number of clearly 

defined outcomes, and communicating them to all 

stakeholders, in order to achieve success.64 

5 Collaboration 

The individual focuses on 

coordinating and cooperating with 

others regarding use of the 

innovation. 

 

I am also concerned about my ability to accurately 

and concisely convey the necessary elements and 

processes of global collaboration to other teachers 

and administrators in such a way as to get them 

excited about more than the project but also in the 

central ideas and goals of global collaboration.65 

4 Consequence 

The individual focuses on the 

innovation's impact on students in 

his or her immediate sphere of 

influence. Considerations include 

the relevance of the innovation for 

students; the evaluation of student 

outcomes, including performance 

and competencies; and the 

changes needed to improve 

student outcomes. 

I am concerned about making the experience with 

global collaborative STEM education meaningful to 

both the students and the teachers, so that the 

outcome for students is an improved understanding 

of the nature of science, global mindedness, and that 

for teachers, they develop a more complete working 

understanding of their own students, their interests, 

and that they use the experience to further cultivate 

rich learning opportunities for their students.66 

3 Management 

The individual focuses on the 

processes and tasks of using the 

innovation and the best use of 

information and resources. Issues 

related to efficiency, organizing, 

managing and scheduling 

dominate. 

I am concerned about finding an outside 

collaborative partner and about how much time 

implementation and technology issues will take from 

class time.67 

 

2 Personal 

The individual is uncertain about 

the demands of the innovation, his 

or her adequacy to meet those 

demands, and/or his or her role 

with the innovation. The 

individual is analyzing his or her 

relationship to the reward 

structure of the organization, 

determining his or her part in 

decision making, and considering 

potential conflicts with existing 

structure of personal commitment. 

Concerns also might involve the 

financial or status implications of 

the program for the individual and 

his or her colleagues. 

Being required to complete tasks for my PhD classes 

that are NOT differentiated for professionals working 

in different capacities (classroom teachers, coaches, 

administration, or private industry). It is much more 

feasible for a science coach or administrator to find 

a mentee than a classroom teacher or someone in 

private industry.68 
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1 Informational 

The individual indicates a general 

awareness of the innovation and 

interest in learning more details 

about it. The individual does not 

seem to be worried about himself 

or herself in relation to the 

innovation. Any interest is in an 

impersonal, substantive aspects of 

the innovation, such as its general 

characteristics, effects, and 

requirements for use. 

I am most concerned that global collaboration is a 

novel idea and not a sustainable practice. I have yet 

to successfully set up a global collaboration other 

than citizen science. No one but me seems to be 

invested in this idea and frankly, I do not have 

research to tell them that global collaboration is a 

necessary part of today's eduction environment.69 

0 Unconcerned 

The individual indicates little 

concern about or involvement 

with the innovation. 

No examples were found. 
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Appendix C 

Qualitative Research Question 2 Codes With Examples 

Theme 

(18 

respondents) 

Code 

Pre Responses 

(16 

Respondents) 

Post Responses 

(14 

Respondents) 

Example 

21st-century 

Skills 

(89%) 

communication 81% 64% 

Whenever it is needed students are able to 

reach out to other students an experts in 

the field in order to acquire information.70 

collaboration 81% 64% 

Global collaborative STEM education will 

allow students from multiple content 

areas, careers, and parts of the world to 

work as a team.  This team will apply their 

expertise and work collaboratively to 

reach a common goal.71 

Critical 

Thinking 
31% 21% 

Global collaborative STEM education 

should bridge subject matters, and engage 

students in problem-solving that requires 

critical thinking.72 

Problem-

Solving 
44% 29% 

I see global collaborative STEM 

education supporting problem solving 

skills, both directly pertaining to the 

STEM classroom, and also indirectly 

when trouble-shooting issues that will no-

doubt pop up in collaboration that has to 

cross time zones and languages.73 

Creativity 29% 14% 

In global collaboration students are able 

to construct new meaning based on their 

experiences while they learn through 

practices that equip them with the critical 

21st-century skills such as 

communication, collaboration, creativity, 

and critical thinking.74 

Technology 50% 57% 

Students of today really need a different 

set of skills than students from yesterday, 

and part of this skillset involves 

technology use. These projects should 

provide opportunities for students to 

develop social media awareness, navigate 

appropriate websites, and find reliable 

digital resources. In accordance with 

those skills, projects should teach students 

about Web 2.0 technologies and the power 

of collaboration.75 

Student 

responsibility 
0% 21% 

The main expectation for the global 

collaboration is to see evidence that 

students become responsible for their own 

learning through a project that connects 

the content in their classroom to a real-

world example.76 

21st-century 

skills (stated 

specifically) 

38% 50% 

I can see global collaborative STEM 

education working seamlessly with 

inquiry-based teaching and learning 
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strategies to support and address 21st-

century skills.77 

International 

Collaboration 

(94%) 

Connectivity 

(International) 
44% 7% 

I think about teaches using inquiry-based 

teaching and learning pedagogies in their 

classroom to connect with other 

classrooms outside their school, whether 

in the same state or ultimately, in a 

different country.  I think about finding 

ways to connect classrooms across 

boundaries such as technological 

boundaries or language boundaries.78 

Collaboration 

between 

countries 

38% 64% 

The final point on the continuum is 

collaboration – in which in order to 

achieve the project goal an international 

team must communicate, share, and 

analyze data.79 

Authentic, 

Motivating 

and Engaging 

(78%) 

Authentic 

learning 

experiences 

50% 21% 

In all I think teachers need to see this as a 

strategy that can be used to meet the 

requirements of state standards and 

provide an engaging authentic experience 

for students.80 

Real world 

issues 
13% 14% 

Global STEM enables students to make 

connections between content areas as well 

as real-world issues.81 

Engaged 25% 29% 

Global collaborative STEM education 

allows students to actively engage in 

interactive, meaningful experiences while 

learning about other cultures in a diverse 

classroom setting.82 

Meaningful 13% 0% 

When I think about global collaborative 

STEM education, I am looking for ways to 

connect students to their peers in 

meaningful ways that will foster not only 

authentic learning of content, but also 

authentic learning about themselves in the 

context of the world.83 

Student-

Centered 
19% 0% 

Students also can affect the outcomes of 

the project and student interest should be 

considered as a critical factor when 

planning.84 

Motivating 13% 29% 

When I think about global collaborative 

STEM education, I think about students 

becoming more excited about working 

together due to the unique nature of 

working with someone from a different 

country or culture.85 

differentiation 13% 7% 

No longer is every student in the 

classroom working on the same project at 

the same time, instead, they are each 

exploring different topics of interest and 

although beholden to mastery of the same 

learning objectives, they might achieve 

those understandings through divergent 

paths.86 
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Inquiry-based 

Teaching 
19% 7% 

Global collaboration involves inquiry-

based practices that allow students to 

interact with students from all over the 

world so they gain firsthand knowledge 

about other cultures and traditions.87 

Formative 

assessment 
13% 0% 

Then, teachers use this information to 

provide expert guidance and direction to 

the students to facilitate them in 

expanding their own horizon by 

suggesting new forms of collaboration, 

checking in on content understanding, and 

providing the right learning experiences.88 

Increased 

Global 

Mindedness 

(72%) 

Global 

mindedness 
13% 57% 

When I think about global collaborative 

STEM education I think about the 

importance of developing global minded 

students.  This global mindset is especially 

important against the backdrop of this 

politically charged climate.  Since 

students are constantly bombarded by a 

stream of hate and intolerance, education 

must seek to counteract this influence.  

Global collaborative education offers the 

best opportunity for students to 

understand others who are different.89 

Global citizen 13% 0% 

Students who learn under the context of 

global STEM are not only actively 

engaged in the content they are learning 

in but are truly learning what it means to 

be a productive, global citizen.90 

Multiple 

perspectives 
6% 7% 

It gives students the opportunity to break 

down barriers of ignorance through 

seeing others as they see themselves by 

recognizing the similarities they share but 

also through understanding, appreciating 

and working with the differences and 

multiple perspectives unique to the other 

culture.91 

Cultural 

Awareness 
25% 29% 

Global collaboration involves inquiry-

based practices that allow students to 

interact with students from all over the 

world so they gain firsthand knowledge 

about other cultures and traditions.92 

Cultural 

appreciation 
19% 21% 

When I think about global collaborative 

STEM education, I think about students 

becoming more excited about working 

together due to the unique nature of 

working with someone from a different 

country or culture. I think about students 

beginning to understand the importance of 

listening to and working with varying 

perspectives and ideas in order to solve a 

problem or develop a solution.93 

Integrated 

STEM content 
25% 21% 

Moreover, instruction designed under the 

premises of STEM allow students to see 
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Integrated 

STEM 

Content 

(44%) 

that the content they are learning is not 

isolated but integrated.  Global STEM 

enables students to make connections 

between content areas as well as real-

world issues.94 

Focus on STEM 

education 
0% 14% 

In short, global collaborative STEM 

education is a vital part of an education 

that prepares students for the modern 

ever-flattening world, a global economy, 

and a promising career in STEM 

education.95 

Preparation 

for Future 

Job Market 

(33%) 

Prepares for 

future job 

market 

13% 29% 

These students will be the future of our 

new global economy, and the faster we 

can get them to understand their places in 

the greater world around them (and the 

opportunities that are open to them due to 

advances in technology that were not open 

to us), the more comfortable they will be 

with their futures in this global economy.96 

Note. Although 16 participants responded to the pre-implementation essay question and 

14 to the post, a total of 18 participants completed at least one or both of the pre- and/or 

post- implementation essays.   
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Appendix D 

Audit Trail 

Citation #  Source  Location  

1 Pre-SoCQ Open-ended Responses Line 7 

2 Pre-SoCQ Open-ended Responses Line 8 

3 Pre-SoCQ Open-ended Responses Line 63 

4 Pre-SoCQ Open-ended Responses Line 39 

5 Pre-SoCQ Open-ended Responses Line 22 

6 Pre-SoCQ Open-ended Responses Line 29 

7 Pre-SoCQ Open-ended Responses Line 10 

8 Pre-SoCQ Open-ended Responses Line 22 

9 Pre-SoCQ Open-ended Responses Line 3 

10 Pre-SoCQ Open-ended Responses Line 20 

11 Pre-SoCQ Open-ended Responses Line 65 

12 Post-SoCQ Open-ended Responses Line 34 

13 Post-SoCQ Open-ended Responses Line 86 

14 Post-SoCQ Open-ended Responses Line 12 

15 Post-SoCQ Open-ended Responses Line 78 

16 Post-SoCQ Open-ended Responses Line 69 

17 Post-SoCQ Open-ended Responses Line 73 

18 Post-SoCQ Open-ended Responses Line 2 

19 Post-SoCQ Open-ended Responses Line 47 

20 Post-SoCQ Open-ended Responses Line 86 

21 Post-SoCQ Open-ended Responses Line 95 

22 Post-SoCQ Open-ended Responses Line 19 

23 Beginning of fall essay Line 46 

24 Beginning of fall essay Line 62 

25 Beginning of fall essay Line 75 

26 Beginning of fall essay Line 146 

27 End of fall essay Line 69 

28 End of fall essay Line 97 

29 End of fall essay Line 174 

30 Beginning of fall essay Line 24 

31 Beginning of fall essay Line 133 

32 Beginning of fall essay Line 210 

33 End of fall essay Line 35 

34 End of fall essay Line 77 

35 End of fall essay Line 137 

36 End of fall essay Line 179 

37 Beginning of fall essay Line 25 
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38 Beginning of fall essay Line 43 

39 Beginning of fall essay Line 224 

40 End of fall essay Line 220 

41 End of fall essay Line 227 

42 Beginning of fall essay Line 266 

43 Beginning of fall essay Line 294 

44 Beginning of fall essay Line 230 

45 End of fall essay Line 22 

46 End of fall essay Line 47 

47 End of fall essay Line 90 

49 End of fall essay Line 154 

50 Beginning of fall essay Line 139 

51 Beginning of fall essay Line 168 

52 Beginning of fall essay Line 220 

53 Beginning of fall essay Line 292 

54 End of fall essay Line 121 

55 End of fall essay Line 37 

56 Beginning of fall essay Line 191 

57 Beginning of fall essay Line 212 

58 Beginning of fall essay Line 276 

59 End of fall essay Line 103 

60 End of fall essay Line 272 

61 End of fall essay Line 110 

62 Post-SoCQ Open-ended Responses Line 86 

63 Post-SoCQ Open-ended Responses Line 74 

64 Post-SoCQ Open-ended Responses Line 103 

65 Post-SoCQ Open-ended Responses Line 87 

66 Pre-SoCQ Open-ended Responses Line 3 

67 Pre-SoCQ Open-ended Responses Line 26 

68 Pre-SoCQ Open-ended Responses Line 11 

69 Post-SoCQ Open-ended Responses Line 14 

70 Beginning of fall essay Line 7 

71 End of fall essay Line 128 

72 Beginning of fall essay Line 220 

73 Beginning of fall essay Line 48 

74 Beginning of fall essay Line 272 

75 End of fall essay Line 207 

76 End of fall essay Line 115 

77 Beginning of fall essay Line 46 

78 Beginning of fall essay Line 43 

79 Beginning of fall essay Line 290 
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80 Beginning of fall essay Line 80 

81 Beginning of fall essay Line 135 

82 Beginning of fall essay Line 266 

83 Beginning of fall essay Line 210 

84 Beginning of fall essay Line 73 

85 End of fall essay Line 220 

86 Beginning of fall essay Line 18 

87 End of fall essay Line 255 

88 Beginning of fall essay Line 12 

89 End of fall essay Line 90 

90 Beginning of fall essay Line 137 

91 End of fall essay Line 228 

92 Beginning of fall essay Line 269 

93 End of fall essay Line 220 

94 Beginning of fall essay Line 139 

95 End of fall essay Line 110 

96 Beginning of fall essay Line 32 

 


