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ABSTRACT 

A robust understanding of science, technology, engineering, and mathematics 

(STEM) content and proficiency in 21st century skills is needed to prepare today’s K-

12 learners. As the world becomes more interconnected, students must be more than 

globally aware; they must be globally competent. Implementing classroom-based, 

STEM-focused global collaboration is one constructivist-based pedagogical strategy 

that affords students opportunities to strengthen STEM content acquisition while 

simultaneously developing critical 21st century skills, including global competencies, 

by engaging with global partners in collaborative activities. However, success with 

this strategy requires teachers proficient in these same skills. Training future teachers 

using constructivist pedagogies, like Project-Based Learning (PBL), during their initial 

teacher preparation programs enables them to engage in globally-focused STEM 

curriculum through globally-connected collaborative activities.  

This qualitative case study studied twelve STEM pre-service teachers enrolled 

in a PBL course, where they participated in global collaborations focusing on STEM 

content as a part of their teacher preparation program; international partners included 

STEM PSTs and in-service teacher graduate students enrolled at universities in 

Belarus and South Korea. Data collected explored participants’ conceptual 

understanding, perceptions and beliefs, and expressed interest in classroom-based 

global collaboration pedagogies, so as to assess their future intent in employing this 

strategy in their future K-12 STEM classrooms. To understand how participants 

perceived the utility of global collaboration as a viable pedagogical strategy to 

facilitate STEM content acquisition and 21st century skills development, the theory of 
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planned behavior was used as a theoretical lens to analyze lesson plans, electronic 

collaboration documents, open-ended questionnaires, and interview data collected 

from the participants in this globally-focused course.  

Findings suggest that participants developed a conceptual understanding of 

classroom-based global collaboration, derived personal benefit from engaging with 

global partners (personal enjoyment, 21st century skills development, increased 

pedagogical perspectives, and heightened awareness of working with culturally and 

linguistically diverse students), and saw its potential benefits for K-12 students (21st 

century skills development, increased student engagement, and to a lesser extent, 

STEM content acquisition) by using this constructivist pedagogy in classroom 

instruction. However, the participants’ expressed intention of using classroom-based 

global collaboration in their future classrooms was mixed, with few indicating strong 

intentions of using this pedagogical approach. Participants indicated low self-efficacy 

in their ability to implement global collaboration, noting a lack of opportunity for 

practice during the course as a major reason. Participants also noted other perceived 

challenges that influenced their intent, including concerns with linking STEM content 

facilitation to global collaboration activities. As a result of this study, a model for 

incorporating classroom-based global collaboration is proposed, which addresses the 

inclusion, design, and implementation of these global collaboration experiences in 

STEM teacher preparation programs.   

 

 

Keywords: pre-service teachers, STEM, project-based learning, global collaboration 
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CHAPTER I 

INTRODUCTION 

 In 1963, composers Richard and Robert Sherman wrote the lyrics for a Walt 

Disney amusement ride that debuted at the 1964 World Fair in New York City 

(Brown, 2014). Influenced by the events surrounding the Cuban Missile Crisis, the 

song’s message is one of peace, unity, and brotherhood (Langer, 2012; Richards, 

2012). The lyrics to this song have since become familiar world-over:  

It’s a world of laughter, a world of tears 

It’s a world of hope and a world of fears 

There’s so much that we share, that it’s time we’re aware 

It’s a small world after all (Sherman & Sherman, 1963)  

Even then, it would have been difficult to predict just how small the world 

could become in the 50 years since. Never in the history of humanity have these words 

rung truer than they do today. Largely a result of globalization and perpetual 

technological advancements, global interactions now take place at breakneck speed. 

The subsequent benefits and consequences of those interactions impact every facet of 

society: politics, economics, sociocultural arenas, religion, science, law, the 

environment, health, and education (Collins, 2015).  

The results of these increasingly global interactions are particularly relevant in 

the sphere of K-12 education. First, schools must be responsive to a shifting classroom 

demographic. United States classrooms are growing increasingly diverse. Between 

2003 and 2014, American K-12 public schools saw an 18% increase in the racial and 

ethnic diversity within their walls (National Center for Education Statistics [NCES], 

2016). Minority (non-white) student enrollment in K-12 public schools is now equal to 
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that of white majority students and is projected to hold a statistical majority by 2025 

(NCES, 2016). A growing number of students are foreign-born (or have at least one 

parent who is), speak a language other than English as their first language, and hold a 

wide variety of non-Western cultural values and traditions (United States Census 

Bureau, 2016; Uro & Barrio, 2013). Second, schools must prepare students for the 

global society in which they will find themselves. In addition to strong content 

acquisition, schools must provide environments that foster the growth of 21st century 

skills (see Definition of Terms for 21st century skills), including global competence 

(Soland, Hamilton, & Stecher, 2013).  

This poses both unique challenges and opportunities for schools and teachers; 

not only are they working with culturally and ethnically diverse students each day, but 

they must, in turn, prepare their students to do the same. Schools, but particularly 

teachers, wield a considerable amount of influence and responsibility when it comes to 

preparing students for their futures (Reimers, 2009). Teachers have been shown to 

have the largest effect on student outcomes within schools, second only to the student 

him or herself (Hattie, 2003). As a result, designing globally-focused school curricula 

and growing globally-responsive teachers is necessary.  

Historical Context of Global Education 

While current conversations about global education most frequently reference 

the new millennium and the impacts of globalization (Balistreri, Di Giacomo, 

Noisette, & Ptak, 2012), the inclusion of global education in K-12 educational 

systems, particularly in the United States, dates to the mid-20th century (Abdullahi, 

2010; Hicks, 2003). Major world events and policy changes largely shape how global 
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education looks in K-12 classrooms, which has varied greatly in scope and purpose 

(Fujikane, 2003). A post-World War II society saw the emergence of global education 

as a conduit to foster peace-making and democratic ideals (Fujikane, 2003). The 

advent of the Cold War shifted the focus of global education to a means to learn about 

the interconnectedness of the world, the implications of this interconnectedness, and 

the importance of learning about others in an effort to defeat communist ideals 

(Maguth & Hilbun, 2015). The 1970s and 1980s ushered in global education from a 

multicultural and social justice perspective, as civil rights progressed into the arena of 

immigration and immigrant rights (Fujikane, 2003). More recently, the rapid 

advancement of globalization and technological development, coupled with the rise of 

global terrorism in the late 1990s and early 2000s, spurred a resurgence of the need to 

integrate globally-focused curriculums in classrooms, most noticeably from economic 

competitiveness and national security perspectives (Abdullahi, 2010; Parker & 

Camicia, 2009; Pike, 2008). Kirkwood (2001) explained it this way: 

The collective richness, multiple talents, and combined strength emanating 

from increasing cross-cultural interactions, however, have also brought 

problems of lack of tolerance and respect for others who are culturally and 

racially different, uneven distribution of resources, ethnic conflict, and 

struggles for power…. students [of the 21st century] will face a new world 

order. Their daily contacts will include individuals from diverse ethnic, gender, 

linguistic, racial, and socioeconomic backgrounds. They will experience some 

of history’s most serious health problems, inequities among less developed and 

more-developed nations, environmental deterioration, overpopulation, 

transnational migrations, ethnic nationalism, and the decline of the nation-

state. (p. 10) 

 

As the end of the current decade draws near, the defining characteristics of the 

previous decade persist (National Education Association [NEA], 2010; Organization 

for Economic Cooperation and Development [OECD], 2016) and with them a renewed 
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sense of urgency and importance for implementing global education and developing 

global competence.  

Defining Global Education and Global Competency 

A myriad of definitions and examples of global education exist that muddy the 

waters of what it means to be a globally competent individual (Hunter, 2004; Pike, 

2000). The lack of a single, cohesive definition has often led to confusion and 

disagreement over what global education should look like in schools and how it should 

be implemented (Becker, 1969; Marshall, 2015). Often used interchangeably with 

such terms as global citizenship, international education, and world studies, global 

education has historically been assigned a variety of meanings: cross-cultural 

comparative studies, language and geography studies, travel abroad experiences, and 

even allocations of aid and funding for educational endeavors in undeveloped 

countries (Becker, 1969; Hunter, 2004; Marshall, 2015). Each of these terms has a 

shared vision of promoting cultural awareness, multicultural perspectives, tolerance, 

and understanding, with some (such as international education) also focusing on 

promoting sustained interaction, discourse, and collaboration between individuals 

from around the world (Roberts, 2007).   

These similar, yet distinct, definitions and terms bring about another issue, 

what Balistreri et al. (2012) referred to as “one of the conundrums of global 

education” (p. 10): a desire for a standardized curriculum, designed for a multitude of 

purposes, perspectives, definitions, and justifications, that is simultaneously 

responsive to an ever-changing world. This presents a paradox of sorts that will likely 

never be achieved. However, they posited that global education “knowledge, skills, 
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and dispositions need to be open to critical reflection, adaptation, and innovation 

rather than being static” (p. 10).  

Kirkwood-Tucker (2009) proposed that global education design should serve 

to support the following global competencies:  

• ability to see one’s world from multiple perspectives, recognizing that 

others may have views of the world profoundly different from one’s 

own;  

• to see the causes and effects of globalization as they affect the lives of  

 communities and people, of students and schools;   

• to be able to analyze cross-cultural commonalities and differences and  

appreciate the contributions made by nations and cultures to 

civilization;  

• to perceive the interconnectedness of cultural, economic, geographic,  

political, and technical phenomena with the often-numerous 

unanticipated consequences; and 

• to perceive the ramifications of decisions made by individuals, groups,  

and entire nations and how they affect the future of the world. (pp. 137-

138)  

 

Simply stated, to create 21st century global citizens, American schools must work to 

provide globally-focused classroom instruction and opportunities that promote 

empathy and allow students to “see through the eyes, minds, and hearts of others” 

(Ramler, 1991, p. 44).  

As previously discussed, the emphasis on including global education in K-12 

schooling in the United States often rises and falls on the waves of the current 

sociopolitical climate. However, while the purpose of incorporating global education 

into K-12 curriculums and its relative importance has waxed and waned throughout 

the past few decades (Pike, 2008), issues concerning globalization, economics, 

national security, social justice, democracy and citizenship, cultural diversity, and 
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environmental protection call for individuals to be prepared to responsibly take on 

these current and future challenges (Asia Society, 2006).  

Implementing quality teacher education in global education, including initial 

training for Pre-Service Teachers (PSTs) (see Definition of Terms for pre-service 

teacher), is paramount to achieving that goal. Tye (2009) argued that improvements 

should serve to increase the knowledge-base and perceptions of global systems and 

issues, while simultaneously developing the skills necessary to critically engage with 

them. He specifically addressed this in terms of K-12 classroom pedagogy, presenting 

two complimentary forms: descriptive (knowledge-based) and normative (skills-

based), arguing that both are necessary to develop the whole student. Descriptive 

pedagogy is easier and more comfortable to teach; it’s the who, what, when, and 

where of global. However, Bickmore (2009) stated many teachers are reluctant to 

engage in normative pedagogy, which is the incorporation of skills and processes 

needed to address the how and why. She argued that often this is due to a lack of 

confidence or lack of teacher training, insufficient campus or district support, or policy 

and governance that takes a more conservative stance on curriculum. Yet, descriptive 

pedagogy means little if normative pedagogy is not included, as it prevents the 

development of skills required for global action and contribution. Knowledge simply 

becomes knowledge for knowledge’s sake.  

If students benefit from instruction in both pedagogies, then it stands to reason 

that teacher education must include deliberate training in both pedagogical 

approaches. It also requires teachers to embrace their own global learning and 

understanding, if they are to adequately support students. Accordingly, “We need to 
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improve teacher education so that potential teachers learn about the systems of the 

world, the skills, the abilities of analysis, and critical thinking” (Tye, 2009, p. 23). 

Teachers need to possess not only global awareness, or the mere knowledge of 

cultural differences, global perspectives and perceptions, and the subsequent impacts 

on “prevailing world conditions and developments, including emergent conditions and 

trends” (Hanvey, 1976, p. 163), but also global competence. They must have the 

knowledge, ability, skills, experiences, and attitudes necessary (Hunter, 2004) to 

“identify cultural differences to compete globally, collaborate across cultures, and 

effectively participate in both social and business settings in other countries” (Hunter, 

White, & Godbey, 2006, p. 283).  

These support initiatives, however, must be extended beyond simply providing 

professional development for teachers already in the classroom. PST preparation must 

also include globally-focused elements that support effective design, instructional 

planning, implementation, and assessment of 21st century skills, including global 

competencies.  

Background of the Study 

 Quality PST preparation is necessary to produce highly qualified, 

instructionally-sound future teachers (Darling-Hammond, 2010). As part of this 

preparation, research supports implementing teacher preparation curriculum that 

provides PSTs with opportunities for strong content knowledge acquisition, 

constructivist pedagogical practices, and 21st century skills development (Darling-

Hammond, 2010; Greenhill, 2010; Guo, 2014; Johnson & Templeton, 2011; 

Rotherham & Willingham, 2009; Saavedra & Opfer, 2012; Schleicher, 2012; 
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Windschitl, 2009; Zeichner, 2010; Zhao, 2010). Strong development in these areas are 

what separate future educators from those who are unprepared for the increasing 

complexities of life, school, and work. Teacher Preparation Programs (TPPs) (see 

Definition of Terms for teacher preparation program) must innovatively train future 

teachers to ensure they possess the knowledge, skills, and abilities for the students 

they will serve. Innovative TPPs produce PSTs who are capable of implementing 

instructional systems that grow and prepare their students in the content and skills 

needed to collaborate effectively and solve problems in today’s world.  

One innovative Science, Technology, Engineering, and Mathematics (STEM) 

TPP, located at a large, public university in Texas, uses classroom-based global 

collaboration (see Definition of Terms for global collaboration) experiences to explore 

constructivist pedagogies and foster 21st century skills development, including content 

acquisition, inter- and intrapersonal skills, technology applications and instruction, and 

global competencies. These global collaborations require STEM PSTs to engage in 

several synchronous (see Definition of Terms for synchronous communication) and 

asynchronous (see Definition of Terms for asynchronous communication) global 

discussions and collaborative projects with international STEM PSTs and in-service 

teacher graduate students, along with international K-12 students, as a function of their 

coursework. To guide the instruction of global elements and the assessment of 21st 

century skills development, the course uses both the Framework for 21st Century 

Learning and the Teacher Guide: K-12 Global Competence Grade-Level Indicators 

developed by The Partnership for 21st Century Learning (P21) (The Partnership for 

21st Century Learning [P21], 2007, 2014).  
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 The course aims to prepare STEM PSTs in a progressive, constructivist-based 

instructional format, while simultaneously growing globally-responsive teachers 

competent in 21st century skills. Not only are these types of teachers needed to better 

prepare students to meet the demands of a shifting national and global landscape, but 

to also interact and thrive at the regional and local levels.  

Many schools in the United States now reside in geographic areas that are 

becoming increasingly culturally and ethnically diverse. Specifically, the TPP in this 

study is located on the edge of a large, urban area. The largest school district serving 

this area enrolls nearly 160,000 students, speaking 65 different languages. The 

majority of PSTs who exit this program go on teach in this urban district, or in 

adjacent suburban districts, which are also becoming more diverse. TPPs have the 

responsibility of ensuring that their teacher candidates are fully equipped with the 

tools and resources necessary to support the diversity of students in today’s 

classrooms, especially in STEM classrooms (Bryan & Atwater, 2002; Sleeter, 2001). 

 Growing PSTs’ technology proficiency is also necessary, both personally and 

for being able to instruct their future pupils. K-12 students in the United States born 

after the year 2000, enter the classroom today as digital natives, those who have had 

technology at their disposal since birth (Pensky, 2001). In response, the seamless 

integration of technology into the classroom is quickly becoming the norm, rather than 

the exception (Keengwe, Mbae, & Onchwari, 2016).  

Technology serves to enhance instruction, engagement, communication, 

collaboration, data collection, and classroom management for both teachers and 

students (Murray, n.d.). These same technology applications should be modeled in the 



Texas Tech University, M. Kate York, December 2017 

 

10 

curriculum design and instructional approaches used in TPPs (Christensen & Knezek, 

2006; Keengwe, Mbae, & Onchwari, 2016). Additionally, TPPs must provide support 

and experiences for PSTs in selecting, using, and implementing classroom technology 

effectively in the classroom (Thieman, 2008). The TPP in this study does not require a 

separate technology applications and instruction course, but fulfills this certification 

requirement by embedding components within the existent coursework. PSTs are 

exposed to a variety of classroom technology resources and applications throughout 

their time in the program and are expected to demonstrate their proficiency to use 

them, as well as speak to how those technologies serve to enhance classroom 

instruction.  

 Additionally, developing globally-minded students with strong 21st century 

skill sets requires teachers proficient in these same skills. These skills are necessary 

for effective teaching and learning; yet, teachers are often deficient in their personal 

global mindedness and 21st century skills knowledge (Rotherham & Willingham, 

2009; Saavedra & Opfer, 2012). This often translates into local classroom practices 

devoid of these skills, not because teachers do not believe these skills are good, but 

because they lack the preparation to implement them successfully. According to 

Rotherham and Willingham (2009), the  

widespread belief that teachers already know how to do this if only we could 

unleash them from today’s stifling standards and accountability 

metrics....romanticizes student-centered methods, underestimates the challenge 

of implementing such methods, and ignores the lack of capacity in the field 

today. (p. 20)  

 

Adequately training teachers during their initial teacher preparation is 

necessary. PSTs benefit from exposure to constructivist pedagogy that enables them to 
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engage with and effectively use globally-focused curriculum and activities as a means 

of fostering and strengthening the development of 21st century skills for both 

themselves and their future students. It has been recommended that university-based 

TPPs couple strong academic content instruction with instructional practices that 

reinforce 21st century skills development in PSTs (Greenhill, 2010). Per Saavedra and 

Opfer (2012),  

researchers and practitioners agree that building an education system that 

focuses on 21st century skills requires a strong human capital base. After all, 

teachers cannot teach 21st century skills through the disciplines if they 

themselves have mastered only basic lower-order thinking skills and do not 

have a strong disciplinary background. (p. 21) 

  

It is important that PSTs grow in their knowledge of and personal development 

in 21st century skills. They should be provided opportunities within their TPP to 

practice these skills personally and to explore pedagogical approaches and best 

practices that foster these skills in K-12 students. PSTs with strong 21st century skill 

sets can effectively foster these same skills in their future students, so that they, in 

turn, can be successful participants in and contributors to their local, national, and 

global society.  

The upper-level course within the TPP of study places emphasis on STEM 

content acquisition and holistic 21st century skills development using classroom-based 

global collaboration facilitated through constructivist pedagogy. Constructivist 

theories of teaching and learning posit that individuals make meaning of the world 

through active engagement and interpretation, which is a social process influenced by 

social and historical factors (Crotty, 1998). The available research, discussed more 

thoroughly in subsequent chapters, has shown that global collaboration based on 
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constructivist principles can serve as a strong instructional methodology that supports 

content acquisition and 21st century skills development, including increased classroom 

technology proficiency and global competence, for both K-12 students and PSTs.  

Research also suggests that future classroom practices are influenced by the 

educational experiences of PSTs, which are often in conflict with constructivist 

pedagogy (Richardson, 1996). According to Kaufman (1996),  

it is unrealistic to expect teachers to initiate constructivist settings in schools if 

their prior educational experiences, including teacher education programs, do 

not include constructivist-based experiences. For constructivist practices to 

emerge in schools, teacher education programs must use constructivist 

approaches to engage teacher candidates in interdisciplinary exploration, 

collaborative endeavors, fieldwork opportunities for experiential learning, self 

observation [sic], evaluation, and reflection. (p. 40) 

 

There has been much discussion by the TPP faculty regarding more explicitly 

teaching and assessing 21st century skills, including global perspectives and increasing 

technology applications and instruction exposure. It is thought that engaging STEM 

PSTs enrolled in the TPP in classroom-based global collaboration experiences can 

serve as an ideal model for exposing STEM PSTs to a globally-focused instructional 

pedagogy that could be used in their future STEM classrooms. Additionally, the 

course instructors posited that by engaging STEM PSTs in classroom-based global 

collaboration, PSTs will be more likely to indicate a desire to implement similar 

experiences for their future students.  

However, little research has looked at the relative benefit of including these 

experiences for secondary STEM PSTs, and no research has intentionally sought to 

explore PSTs’ intent to use classroom-based global collaboration activities in their 

future classrooms and the perceived benefits of doing so. Therefore, a study was 
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warranted that looked at these factors to better tailor inclusion, instruction, assessment, 

and opportunities for implementation of this instructional pedagogy in the TPP 

coursework.   

Theoretical Perspectives 

 This study was influenced by three theoretical perspectives: constructivist 

learning theory, social development theory, and the Theory of Planned Behavior 

(TPB). Each of the theories, along with the role they played in the study, are described 

below.  

Constructivist learning theory. Constructivist theories of learning derive 

from the work of such philosophers as von Glasersfeld, Piaget, Dewey, Kuhn, Bruner, 

and Vygotsky, amongst others (Cobb, 2005; Lee, Ng, Rabinovich, & Wu, 2017; 

Phillips, 1995). Constructivist approaches to learning involve meaning-making 

facilitated by active engagement with one’s environment through continual 

experiential learning and reflection (Richardson, 2017). Piagetian perspectives 

propose that knowledge and meaning-making occur at the individual, psychological 

level (Richardson, 1997). In contrast, Vygotsky’s social constructivism emphasizes 

knowledge construction as a result of social interactions; new meaning is created 

through collaboration with others (Kim, 2001). According to Fosnot (2005), social 

constructivism “describes both what ‘knowing’ is and how one ‘comes to know’…. 

[knowledge is] emergent, developmental, nonobjective, viable constructed 

explanations by humans engaged in meaning-making in cultural and social 

communities of discourse” (p. 8).  
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Both traditions, however, assume that individuals are not blank slates, but hold 

prior knowledge and beliefs that influence the creation of new meanings, and that 

knowledge is modified through new experiences that force the individual to confront 

their prior knowledge and beliefs (Adams, 2006; Lee et al., 2017). Constructivism, 

therefore, departs from more didactic approaches to teaching and learning, which 

emphasize more linear processes of content transmission (Adams, 2006; Duffy & 

Cunningham, 1996). A constructivist perspective of classroom instruction shifts the 

role of the teacher to that of a facilitator of knowledge construction, rather than a 

disseminator of information; students become active participants in their learning, 

rather than passive recipients (Adams, 2006).  

Social development theory. One of the foundational pieces of constructivism 

is Vygotsky’s (1930-1934/1978) Social Development Theory (SDT) that posits 

“interaction precedes development,” in which learning and cognitive development are 

influenced by the sociocultural aspects of an individual’s environment (Lee, Ng, 

Rabinovich, & Wu, 2017, p. 112). SDT is comprised of several elements: social 

interactions, cultural-historical contexts, and the Zone of Proximal Development 

(ZPD), all of which contribute to learning and cognition (McLeod, 2014). Learning is 

a process based upon co-constructing scaffolded knowledge through social 

interactions, which is discussed below. 

The co-construction of knowledge occurs through social processes initiated at 

birth and fostered during an individual’s lifetime through continual interactions with 

more capable and knowledgeable individuals (referred to as More Knowledgeable 

Others (MKOs) or More Capable Peers (MCPs)). Although Vygotsky emphasized 
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adult-child interactions, as adults are more likely to represent the MKO, this theory 

could apply to MCP-based peer-peer interactions, so long as one peer serves as the 

MKO and new knowledge is internalized by the other (McLeod, 2014; Tudge & 

Winterhoff, 1993). Furthermore, because these social interactions occur within a 

unique community of discourse, acquisition of knowledge is subject to the cultural-

historical context in which the learning occurs (John-Steiner & Mahn, 1996). This 

includes the language and tools (objects and symbols) that children (and adults) use to 

navigate their environments and mediate their experiences (John-Steiner & Mahn, 

1996; Slavin, 2011).  

The scaffolding of knowledge occurs in small, successive steps through the 

ZPD. The ZPD occupies the space between what an individual could accomplish 

under the guidance and assistance of a MKO or MCP and what he or she can 

accomplish independently (Tudge & Winterhoff, 1993). Vygotsky posited that 

learning takes place within this zone, which exists as a function of appropriate social 

interaction (Tudge & Winterhoff, 1993). According to Vygotsky (1930-1934/1978),  

an essential feature of learning is that it creates the zone of proximal 

development; that is, learning awakens a variety of developmental processes 

that are able to operate only when the child is interacting with people in his 

environment and in collaboration with his peers. (p. 90) 

 

Applied to educational contexts, learning is directly related to the 

internalization of constructs developed through exposure to and discourse with one’s 

parents, teachers, and peers. It is not a unidirectional, transmissionist approach to 

learning, but rather an active, social, and collaborative process (Lee et al., 2017). 

Curriculum and instruction must be scaffolded in such a way to allow for guided, 
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collaborative interaction between students, teachers, and peers that leads to 

independent demonstrations of learning (McLeod, 2014; Slavin, 2011).  

Theory of planned behavior. The TPB, originally proposed by Ajzen (1985), 

links an individual’s intent to engage in a specific behavior to the actual enactment of 

that behavior (LaMorte, 2016). Grounded in the theory of reasoned action (Ajzen & 

Fishbein, 1980), which focused only on behavioral intentions as a predictor of future 

behavior, the TPB expands on that theory with the addition of an individual’s 

perceived behavioral control (Madden, Ellen, & Ajzen, 1992). The current model of 

the TPB consists of behavioral intentions (which includes attitudes and subjective 

norms associated with a behavior) and perceived behavioral control (which indirectly 

influences behavioral intentions, and includes an individual’s confidence in their 

ability to successfully engage in the behavior), both discussed more fully below (see 

Figure 1). Used together, the components (and, thus, the theory) have been shown to 

be an adequate predictor of future behavior (Ajzen, 1991). 

 Behavioral intention. Behavioral intention is defined as “a person’s perceived 

likelihood” or “subjective probability that he or she will engage in a given behavior” 

(Consumer Health Informatics Research Resource, 2013, para. 1; Committee on 

Communication for Behavior Change in the 21st Century [CCBC], 2002, p. 31). Intent 

is a compilation of beliefs and attitudes about a specific behavior, beliefs regarding 

norms and expectations surrounding the behavior, and perceptions about factors that 

will influence the performance and outcomes associated with the behavior; therefore, 

intent is “assumed to be the immediate antecedent of behavior” (Ajzen & Albarrcin, 

2007, p. 5). 
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Figure 1. Path model for the theory of planned behavior. Adapted from “A 

Comparison of the Theory of Planned Behavior and the Theory of Reasoned Action” 

by T. J. Madden, P. S. Ellen, and I. Ajzen, 1992, Personality and Social Psychology 

Bulletin, 18(1), p. 4. 

 

 

 

Ajzen (1991) explained that behavioral intent is largely influenced by two 

factors, volitional control and actual control. First, an individual must be able to 

consciously choose to engage or not to engage in a specific behavior (volitional 

control). Second, the opportunities, resources, skills, and support necessary to perform 

the behavior must be sufficient (actual control). The higher the volitional and actual 

controls, the greater the intent, and thus the likelihood of performing the behavior.  
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While those who express intent may not act on it, intent has been shown to 

serve as a good predictor of future behavior (Ajzen, 1985; Armitage & Conner, 2001). 

As explained, 

if a person has made a strong commitment (or formed a strong intention) to  

perform a given behavior, and if he or she has the necessary skills and abilities  

required to perform that behavior, and if there are no environmental constraints 

or barriers to prevent performance of that behavior (i.e., if a context of 

opportunity exists for performing the behavior), the probability is very high 

that he or she will perform that behavior. (CCBC, 2002, p. 31)  
 
Constructs that form intention. Behavioral intention is influenced by factors 

contributing to attitude, subjective norms, and perceived behavioral control. Attitudes 

include an individual’s personal beliefs and perceptions about the behavior. Subjective 

norms encompass the social expectations, pressures, and performances regarding the 

behavior; these are often attributed to important referent individuals or groups, or 

those whose opinions and beliefs about the behavior carry weight with the individual. 

The constructs of attitude and subjective norm directly influence behavioral intent.  

 Perceived behavioral control includes an individual’s perceptions about factors 

that will influence the performance and outcomes associated with the behavior. It 

indirectly influences behavioral intent, but directly influences the performance of the 

behavior. Taken together, the more positive the attitudes and subjective norms towards 

the behavior and the greater the perceived behavioral control, the greater the 

behavioral intent. Subsequently, the greater the behavioral intent, the more likely the 

performance of the behavior.  

Perceived behavioral control influences both behavioral intentions and the 

behavior itself, given that it is “an exogenous variable that has both a direct effect on 
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behavior and an indirect effect on behavior through intentions” (Madden et al., 1992, 

p. 4). Drawing from Bandura’s (1977) self-efficacy theory, perceived behavioral 

control asserts that behaviors themselves are directly impacted by an individual’s 

confidence in being able to successfully perform the behavior (Ajzen, 1991). 

Furthermore, perceived behavioral control is an indirect influence on behavioral 

intent, as it acts as a motivating force; perceptions of minimal control over the 

behavior may serve to negate any positive beliefs or subjective norms associated with 

the behavior (Madden et al., 1992). Accordingly, and interestingly, individuals are 

more likely to express greater intent for engaging in behaviors they perceive to be 

achievable and associated with positive outcomes (Bandura, 1977), making the study 

of intention a valuable research endeavor to understand individuals’ future behavioral 

action or inaction. 

Relevance of the theoretical perspectives to the study. This study was 

viewed through the lenses of constructivist, sociocultural, and the TPB theoretical 

perspectives. The teaching and learning approaches used in the study are built around 

constructivist, socially-mediated instructional pedagogies (Jonassen, 1999), which 

provide students with experiences to work collaboratively to construct knowledge and 

engage in meaning-making.  

This study investigated STEM PSTs’ conceptual understanding, perceptions 

and beliefs, and intent of using classroom-based global collaboration. Therefore, the 

TPB was used in the analysis of the study. It did not aim to predict future behavior, but 

rather individually explored the expressed behavioral intent of STEM PSTs of using 
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global collaboration in their future STEM classrooms upon participating in global 

collaboration experiences during their time in a TPP.  

Purpose of the Study 

This study sought to address the conceptual understanding, perceptions and 

beliefs, and intended future use of classroom-based global collaboration activities of 

STEM PSTs enrolled in a progressive, constructivist-based TPP. Coursework included 

purposefully designed instruction and assessment on global collaboration, including 

experiential activities with global partners, which aimed to foster content acquisition, 

progressive pedagogical instruction, and 21st century skills competencies. A 

qualitative exploratory case study approach explored these concepts during the 

semester-long, constructivist-based instructional methods course.  

Research Questions 

The following four guiding research questions informed this study: 

1. How do STEM PSTs conceptually define and describe classroom-based  

 global collaboration?  

2. What perceived personal benefits, if any, do STEM PSTs find in classroom- 

 based global collaboration experiences? 

3. What perceived benefits, if any, to K-12 students do STEM PSTs  

 believe would  occur through engaging in classroom-based global  

 collaboration experiences?  

4. How, if at all, do STEM PSTs intend to plan, design, and implement  

classroom-based global collaboration in their future STEM classroom with K-

12 students? 
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Significance of the Study 

 This study is significant for several reasons. The literary foundation for 

including global education, and more specifically global collaboration, requires further 

development, particularly regarding research on STEM PSTs while still in their 

program of studies. It provides empirical evidence of the relationship between a 

constructivist pedagogical approach taught in a TPP and STEM PSTs’ perceptions of 

and their intent to use this pedagogy in their future classrooms. Additionally, this 

investigation contributes to the growing body of literature on best practices in STEM 

PST preparation, specifically the inclusion of classroom-based global collaboration 

and uses of constructivist-based pedagogy as part of a program of study. Furthermore, 

this study provides the TPP and its faculty with information needed to evaluate the 

benefits associated with the inclusion of this specific form of constructivist pedagogy 

in STEM education contexts. Finally, the findings of this study contribute to the 

conversation of how global education should look in PST preparation and may serve 

the faculty of TPPs globally in developing STEM classroom-based global 

collaborations. This study does not aim to suggest the addition or deletion of classes in 

a program of studies, but rather to determine the benefits from a STEM PST 

perspective of strategically embedding classroom-based global collaboration as part of 

the pedagogical development in existent coursework.   

Assumptions 

 Assumptions are beliefs or constructs the researcher brings to the study that are 

recognized and accepted as valid (Fischer et al., 2008). The researcher made the 

following assumptions within this study: 
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1. One section of the course under study was offered. Therefore, selection  

of participants in this study was purposeful. While all students enrolled in the 

course participated in the global collaboration activities as a function of their 

coursework, only those students meeting the selection criteria were selected for 

participation. It was assumed that this purposeful selection would result in a 

more accurate representation of the program, coursework, and classroom-based 

global collaboration exposure within this course.  

2. It was assumed that course instructors would collaborate and jointly  

implement the classroom-based global collaboration instruction and activities 

during the course. This was accomplished through initial course design 

meetings and weekly instructional delivery meetings. 

3. It was assumed that participants would actively engage with the material and in  

activities regarding the classroom-based global collaborations throughout the 

duration of the course.  

4. It was assumed that participants would be truthful and forthright in their  

responses and reflections regarding classroom-based global collaboration in a 

classroom setting.  

Definition of Key Terms 

 Several terms are used throughout this study that warrant further clarification 

for ease of understanding. The following list of terms and definitions is provided for 

reference: 

21st century skills- “skills and knowledge students need to succeed in work, life and  
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citizenship” (P21, 2015, p.1); these include, but are not limited to, such skills 

as effective communication and collaboration, critical thinking and problem-

solving, technological proficiency, and global competency; also referred to as 

soft skills 

Asynchronous communication- discussion, interaction, and/or collaboration utilizing  

 various modes of technology that occurs between individuals in near time 

Global collaboration- “to work with someone in a location other than your own  

(typically in another country) to produce or create something” (Lindsay & 

Davis, 2013, p. 319); for the purpose of this study, global collaboration was 

classroom-based and involved international partners 

Pre-service teacher (PST)- an individual in the process of seeking teacher  

certification; in this study, an individual enrolled in a traditional, university-

based preparation and certification program 

Project-based learning (PBL)- a constructivist learning “method in which  

 students gain knowledge and skills by working for an extended period of time  

 to investigate and respond to an authentic, engaging and complex question,  

 problem, or challenge” (Buck Institute for Education [BIE], 2017) 

Synchronous communication- discussion and collaboration utilizing various modes of  

 technology that occurs between individuals in real time 

Teacher preparation program (TPP)- program associated with PST  

 preparation; in the context of the study, this is a university-based, traditional  

 pathway to teacher certification 

Technology-supported collaborative learning- using technology to support the  
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 “sharing and creation of knowledge and expertise through peer interaction and  

 group learning processes” (Resta & Laferrière, 2007, p. 67)  



Texas Tech University, M. Kate York, December 2017 

 

25 

CHAPTER II 

A REVIEW OF THE LITERATURE 

The following chapter describes the relevant literature that served as a 

foundation for the study. Specifically, the literature review provided ideas, theoretical 

perspectives, and previous research findings that framed the exploration of STEM 

PSTs’ conceptual understanding, perceptions and beliefs, and intended future use of 

classroom-based global collaboration.  

Conceptions of Global Education in Teacher Preparation 

Globally, TPPs have not risen to the challenge of preparing teachers in the 

context of global education. Only a small percentage of TPPs deliberately seek to 

grow globally-minded teachers (Tye, 1999). Much of this is attributed to such factors 

as attacks on global education in favor of a more nationalistic approach to curriculum, 

a growing focus on standardized assessment, and a lack of definitional and conceptual 

clarity (Cogan & Grossman, 2009). However, the increase in literature over the past 

two decades concerning the inclusion of global education in TPPs suggests progress in 

this area (Zong, 2009). While there is still much work to be done, the United States is 

one of the leaders in this effort, in part because of the local and state control of 

schools, rather than a national curriculum, and the diffuse structure of PST training 

(Holden & Hicks, 2007; Merryfield, 2000). 

The inclusion of global education in teacher preparation takes on a variety of 

forms. Zong (2009), drawing from Merryfield’s (1997) framework and global themes, 

proposed five main veins of research with regard to incorporating global education 

into PST training: international field experiences, content, technology, PST prior 
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knowledge and global mindedness, and teacher education faculty issues. In summary, 

these can largely be reduced to two main conceptions of global education inclusion in 

PST programs: components that encourage global awareness and those that foster 

global interactions and collaboration. Both support the development of a more 

globally-minded teacher; however, the latter provides a more robust form of 

developing global skills. In reference to Tye’s (2009) pedagogical approaches to 

global education, the first constitutes descriptive pedagogy, while the second 

represents normative pedagogical practice in PST preparation.  

Global content and awareness. This conception of global education in PST 

preparation is situated in the knowledge and understanding of other. It involves the 

inclusion of global content, global pedagogy and methodology, and global problems 

and issues, which seek to promote “open-mindedness towards those who are ethnically 

and culturally different, [concern] for human rights and global stability, and 

[recognition of] the importance of peace-building competence” (Zong, 2009, p. 80). 

This form of global education pedagogy is one of the most widely used in PST 

preparation, generally delivered through courses on diversity that emphasize theory, 

rather than practice, or through comparative studies (Aydarova & Marquardt, 2016; 

Walters, Garii, & Walters, 2009). The inclusion of this form of global education can 

be incorporated devoid of any actual interaction with those who represent other.  

Studies regarding PSTs and descriptive pedagogical approaches have typically 

focused on the inclusion of multicultural awareness programs and culturally-

responsive curriculum and instruction during teacher preparation. While important, 

these approaches have been met with varied levels of success in affecting change in 
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PSTs attitudes towards global education, their perceptions of diverse learners in future 

classrooms, and moving beyond superficial, surface-level explorations (Derman-

Sparks, 1995). 

Global experiences. This emphasis in global education pertains to interactive, 

collaborative, and immersion experiences. PSTs in this context are not simply learning 

about other, but are engaged in relevant, meaningful exchanges with global partners. 

Studies involving global experiences in PST preparation generally show positive 

outcomes.  

Some of the most extensive studies in this area pertain to PSTs involved in 

sustained global interactions, primarily through either short-term or long-term global 

field experiences (Zong, 2009). Several studies have reported positive outcomes for 

PSTs engaging in immersion experiences and full-semester international student 

teaching placements (Walters, Garii, & Walters, 2009). For example, PSTs from the 

United States who completed seven weeks of international student teaching reported a 

greater appreciation for and awareness of cultural diversity, increased curriculum and 

pedagogical perspectives, exhibited higher levels of reflective practice, and indicated 

that experiencing other would make them better classroom teachers, particularly with 

regard to English Language Learners (ELLs) (Clement & Outlaw, 2002). A study 

conducted by Pence and Macgillivray (2008) found similar results for PSTs who 

completed a four-week student teaching practicum in Rome. In another study of 

American PSTs and in-service educators conducted by Kambutu & Nganga (2008), 

preconceptions and stereotypes were challenged during a three-week experiential trip 

to Kenya. The participants returned with a greater cultural awareness and appreciation, 
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although follow-up conversations indicated that participants’ conceptions of others 

still operated from a Western perspective.   

Benefits and Challenges Associated with Global Education in Teacher 

Preparation  

 There is clear acknowledgment for including global education perspectives in 

TPPs.  Multiple organizations involved with both in-service teacher professional 

development and PST preparation have issued statements, standards, and 

recommendations for the inclusion of global perspectives (American Association of 

Colleges for Teacher Education [AACTE], 2017; Devlin-Foltz & MacIlvaine, 2013; 

Longview Foundation, 2008; National Council for Accreditation of Teacher Education 

[NCATE], 2008; NEA, 2010). Additionally, several frameworks have been developed 

for the inclusion of global education in PST programs (Alger & Harf, 1985; Hanvey, 

1976; Merryfield, 1997). Over three decades ago, Haury, Conwell, Fuller, Lydecler, 

and Staley (1987) proposed an extensive global education framework to incorporate 

into science teacher preparation. The framework included integrating Western and 

non-Western perspectives, incorporating global systems thinking with regard to 

science and technology, intensive inquiry use during content instruction, increased 

exposure to cultural diversity, and examining the implications of science and 

technology on the global society. More recently, Sparapani, Perez, Gould, Hillman, 

and Clark (2014) recommended that STEM teacher preparation include opportunities 

to examine the cultural contexts of teaching, learning, and schooling and “embrace” 

global perspectives as TPPs “move towards a global curriculum that effectively 

integrates STEM” (p. 12). However, incorporating global education has been a tedious 
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process, resulting in lackluster implementation in both K-12 systems and higher 

education alike (Abdullahi, 2010). While some institutions of higher education have 

responded by adding global components to their TPPs, the need exists for more 

comprehensive, empirical, and longitudinal studies to truly assess impact (Zong, 

2009). 

Challenges of global education in K-12 STEM teacher preparation. 

Current research exposes areas of deficiency in global education preparation in PSTs, 

especially in STEM teacher preparation. First, much of the literature available in PST 

education focuses the attention of global education inclusion on non-STEM related 

teachers and subjects, primarily with social studies teachers and content (Kirkwood, 

1995; Merryfield, 1991; Wilson, 1997). In one study that surveyed PSTs from a 

variety of content areas, researchers found that while a majority of PSTs (76%) did 

find value in including global education for citizenship within their curriculum, 

STEM-related PSTs scored themselves significantly lower in their attitude toward 

global education than did PSTs in such content areas as geography and the arts 

(Robbins, Francis, & Elliott, 2003).  

Second, Poole and Russell (2015) found a direct relationship between the 

amount of global ideas and themes embedded in TPPs and the likelihood of PSTs 

incorporating these into their own classroom practices and curriculum. Yet, as 

summarized by Ferguson-Patrick, Macqueen, and Reynolds (2012), “typical add-on 

approaches in teacher education programs have been unsuccessful, with stereotypical 

perceptions often reinforced rather than challenged (Garmon, 2004; Haberman, 1991; 

Mills, 2008). Implementing a [global education] program in preservice programs is 
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therefore a daunting challenge” (p. 3). As a result, most PSTs are unprepared (Devlin-

Foltz & MacIlvaine, 2013). 

Third and most important, STEM and non-STEM PSTs enrolled in TPPs still 

largely do not reflect the diverse make-up of schools today; the most recent numbers 

available indicate that 74% of university-based TPP enrollees identify as White 

(United States Department of Education, 2016). According to Santoro and Allard 

(2005), “Such a disparity between teachers’ identities and experiences and those of 

their students may mean that teachers fail to adequately address the needs of this 

diverse student cohort” (p. 864). Some studies have shown that exposure to a more 

globally-responsive curriculum does not necessarily result in PST growth in these 

areas (Irvine, 2003). However, others have found that increasing PSTs’ exposure to 

global content, perspectives, and interactions does yield some positive results in 

promoting an open-mindedness towards those racially, culturally, and ethnically 

different (Causey, Thomas, & Armento, 1999; Kirkwood-Tucker, 2004). Collectively, 

these three tenants provide support for purposeful inclusion of global education in all 

areas of PST education, particularly in STEM PST preparation. 

Benefits of global education in K-12 STEM teacher preparation. In 

response, professional teacher organizations devoted to STEM education have 

expressly stated the necessity of including global education in STEM K-12 classrooms 

and developing globally competent STEM teachers through PST and in-service 

professional development (International Society for Technology in Education [ISTE], 

2008; National Science Teachers Association [NSTA], 2009). Additionally, some state 
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standards for teacher certification now specifically address global components (e.g. 

Texas Education Agency [TEA], 2016).  

While studies focusing specifically on STEM PST global education 

preparation are limited, the studies conducted in other areas of PST education have 

shown positive outcomes in exposing future teachers to globally-focused curriculum 

and instruction. As described in the following sections, these studies, coupled with the 

limited STEM findings, provide evidence of the benefits of including global education 

in STEM TPPs and the need for further research.   

STEM pedagogy and instructional methodology from a global perspective. 

STEM education in the United States is taught with an overwhelming preference 

towards Western, imperialistic ideology, which is not always congruent with the 

experiences and worldviews of others (Meyer & Crawford, 2011). There is value in 

introducing PSTs to a globally-focused curriculum and in providing global 

interactions and experiences. These cross-cultural interactions between students and 

teachers can increase learning and improve instruction (Fang & Gopinathan, 2009). 

Engaging STEM PSTs in global education and global collaboration with others can 

provide a variety of other pedagogical and methodological practices to both expand 

their teaching repository and better support student learning. For example, regarding 

science education, Chiu and Duit (2011) explained,  

The different traditions around the world should not be seen primarily as 

barriers but as chances to see science education in a new light by appreciating 

the uniqueness of cultural differences. Such differences provide science 

educators opportunities to clarify their ideas and in the process come up with 

new ideas that perhaps can better promote the teaching and learning of science. 

(p. 557) 
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Additionally, this can increase the understanding of the cultural, social, 

political, and geographical influences on curriculum design and instructional delivery, 

allowing for greater student equity in increasingly diverse classrooms (Merryfield, 

2009).  

Confidence-building for global education proficiency. While PSTs value the 

importance of including global education in their classroom instruction, many have 

expressed a lack of confidence in their personal proficiency in this area due to minimal 

(if any) exposure to globally-focused curriculum during their teacher preparation (Asia 

Society, 2006; Robbins et al., 2003; Schneider, 2006). Tailored instruction in global 

education in both classroom and field-based experiences that emphasizes globally-

minded principals and promotes democratic conversation serves to increase personal 

confidence and proficiency in PSTs (Cogan & Grossman, 2010), which may indicate a 

greater likelihood of future classroom practice with students. 

Development of critical 21st century skills. In support of increasing 

PSTs’ global education confidence and proficiency, one of the largest benefits of 

including global education in PST preparation is that it serves to develop future 

teachers’ 21st century skills.  

 Several frameworks have been developed in order to provide consistency in 

defining and organizing 21st century skills. Dede (2009) provides a comparison of 

several more widely-recognized ones, including frameworks developed by The North 

Central Regional Educational Laboratory (NCREL) and the Metri Group, the OECD, 

the American Association of College and Universities (AACU), and P21. Dede (2009) 

explained:  
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Groups developing conceptualizations of 21st century skills have built 

sufficiently on each other’s ideas to avoid a “Tower of Babel” situation….[the] 

frameworks [are] largely consistent in terms of what should be added to the 

curriculum. However, each group has different areas of emphasis within the 

overarching skillset. (p. 14) 

   

Differences in emphases aside, each of the frameworks seeks to achieve the 

common goal of developing individuals with the knowledge, skills, and dispositions 

necessary for success in today’s world. The following briefly details the P21 

Framework, which was used in this study.   

 The P21 Framework. The P21 organization was established in 2002, dedicated 

to promoting discussion and action regarding the need for a 21st century-ready 

workforce. In the 15 years since, P21 has since grown into a coalition consisting of 

policy makers, educators, business entities, and non-profit organizations. To date, P21 

has partnered with over 30 organizations and 20 states in the United States and has 

developed one of the most globally recognized frameworks for the development of 

21st century skills (P21, 2017b, 2017c).  

 This framework is designed around four major student outcomes and assists in 

providing all students “learning opportunities to thrive as tomorrow’s leaders, 

workers, and citizens….as well as ensuring ongoing innovation in our economy and 

the health of our democracy” (P21, 2017a, para. 2). The following provides the 

specific components of each of the four student outcomes (P21, 2015): 

• Key Subjects and 21st Century Themes. Including academic  

content plus global awareness, financial, economic, business and 

entrepreneurial literacy, civic literacy, health literacy, and 

environmental literacy 

• Learning and Innovation Skills. Including creativity and  

innovation, critical thinking and problem solving, and communication 

and collaboration 
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• Information, Media, and Technology Skills. Including  

  information literacy, media literacy, and information and  

  communication technologies (ICT) literacy 

• Life and Career Skills. Including flexibility and adaptability,  

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

  productivity and accountability, and leadership and  

  responsibility 

 

 A component of the P21 Key Subjects and 21st Century Themes student 

outcome directly addresses global competence, both for K-12 students and the 

teachers that teach them. It specifies the following student global competence 

indicators: 

• using 21st century skills to understand and address global issues; 

• learning from and working collaboratively with individuals  

  representing diverse cultures, religions and lifestyles in a spirit  

of mutual respect and  open dialogue in personal, work and  

community contexts; and 

• understanding other nations and cultures, including the use of  

  non-English languages. 

 

 Additionally, P21 has put forth teacher competencies regarding 21st century 

skills, of which global awareness is a main component. As outlined in the Teacher 

Guide: K-12 Global Competence Grade-level Indicator handbook (P21, 2014), 

teachers themselves must possess and exhibit global proficiencies if they are to be 

expected to design instruction that adequately nurtures these in their students. 

Specifically, three domains are highlighted: 

• continually developing an understanding of and applications for  

  inquiry-based pedagogical approaches; 

• integrating global content into the curriculum; and 

• utilizing next-generation technologies in curriculum practices.  

While global awareness is just a small piece of one of the indicators, engagement of 

PSTs in globally-focused curriculum and activities supports the further development 



Texas Tech University, M. Kate York, December 2017 

 

35 

of all 21st century skills. Global education and interaction, therefore, can provide rich 

opportunities for practice and application.  

The P21 Framework was selected for in this study based on its more 

comprehensive design (Dede, 2009), detailed inclusion of global competencies, and 

more widespread recognition than other current frameworks.   

Technology use framework. Technology competencies, which are included as a 

21st century skills student outcome in the P21 Framework, are also required for K-12 

public school teacher certification in Texas. The TPP in this study uses the Technology 

Applications EC-12 standards developed and approved by The State Board for 

Educator Certification for aligning technology inclusion to preparation coursework 

(TEA, 2016). The technology application standards are as follows:  

• Standard I. All teachers use and promote creative thinking and  

innovative processes to construct knowledge, generate new ideas, and 

create products. 

• Standard II. All teachers collaborate and communicate both  

locally and globally using digital tools and resources to reinforce and 

promote learning. 

• Standard III. All teachers acquire, analyze, and manage content  

  from digital resources. 

• Standard IV. All teachers make informed decisions by applying  

  critical-thinking and problem-solving skills. 

• Standard V. All teachers practice and promote safe, responsible,  

  legal, and ethical behavior while using technology tools and  

  resources. 

• Standard VI. All teachers demonstrate a thorough understanding  

  of technology concepts, systems, and operations. 

• Standard VII. All teachers know how to plan, organize, deliver,  

and evaluate instruction for all students that incorporates the effective 

use of current technology for teaching and integrating the Technology 

Applications Texas Essential Knowledge and Skills (TEKS) into the 

curriculum. 
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Each of these standards is addressed in the course used in this study. However, 

specific attention is given to Standard II, which references collaborative technology 

use in both local and global contexts. Teacher knowledge statements for this standard 

state: 

The beginning teacher knows and understands 

 

• 2.1k how to design and format digital information for  

  appropriate and effective communication; 

• 2.2k how to deliver a product electronically in a variety of  

  media; 

• 2.3k how to evaluate communication in terms of both process  

  and product; and 

• 2.4k how to use a variety of digital tools to create and manage  

personal and professional learning networks for collaboration, 

communication, and instruction. 

 

Teacher skills statements for this standard state: 

 

The beginning teacher is able to teach students to 

 

• 2.1s use technical writing strategies to create products such as a  

  technical instruction guide; 

• 2.2s participate in electronic communities as a learner, initiator,  

  and contributor; 

• 2.3s employ technological collaboration such as sharing  

  information through online communications to complete tasks; 

• 2.4s use groupware, collaborative software, and productivity  

  tools to create products; 

• 2.5s use technology in self-directed activities to create products 

for and share products with defined audiences; 

• 2.6s evaluate student-created products through self and peer  

  review for relevance to the assignment or task prior to final  

  submission; 

• 2.7s use productivity tools, such as slide shows, posters,  

  multimedia presentations, newsletters, banners, brochures, or  

  reports, to create effective document files for defined audiences; 

• 2.8s use a variety of media, formats, devices, and virtual  

  environments to select, store, and deliver products; 

• 2.9s design and create interdisciplinary multimedia  

  presentations that include audio, video, text, and graphics for  

  defined audiences; and 
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• 2.10s create and manage personal learning networks to  

  collaborate and publish with peers, experts, or others by using  

digital tools such as blogs, wikis, audio/video communication, or other 

emerging technologies. 

 

The TPP under study does not require a separate technology applications 

course, opting instead to embed these objectives and skills within existent courses. 

Course activities that provide global interaction experiences using technology-

supported methods provide ideal experiences for meeting these standards. Although 

these standards are specific to Texas teacher certification, it should also be noted that 

these are similar to technology proficiencies embedded in the STEM content standards 

developed nationally by the National Board for Professional Teaching Standards 

(National Board for Professional Teaching Standards, 2017). 

Summary of Global Education in Teacher Preparation 

Introducing PSTs to globally-focused curriculums should be a goal of TPPs. 

While limited, the literature evidences positive outcomes for PSTs exposed to content 

and experiences that provide global perspectives and interactions, most notably 

increasing PSTs’ cultural awareness and appreciation. It has also been proposed that 

global education serves to diversify content and pedagogical perspectives, increase 

PSTs’ confidence in their own global competence, contribute to more inclusive 

practices in the classroom, and assist in developing a comprehensive 21st century skill 

sets. To achieve this, TPPs must design opportunities for PSTs to engage in both 

descriptive and normative pedagogies. In essence, global knowledge and global skills 

must be offered in tandem.  
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Research on global education in TPPs has focused primarily on PSTs 

certifying in elementary grades and in content areas other than STEM. Therefore, 

studying the impacts of global education practices on secondary STEM PSTs is 

valuable.  

Constructivist Approaches to Teaching and Learning 

The research literature in education is rife with evidence calling for a departure 

from traditional behaviorist models of teaching and learning in favor of constructivist 

approaches. The long-standing traditional model of instruction has largely focused on 

the passive reception of information by students (Prawat, 1992). However, 

constructivist approaches have gained wide acceptance over the past several decades, 

asserting active participation by learners, thereby “[creating] their own new 

understandings, based upon the interaction of what they already know and believe, and 

the phenomena or ideas with which they come into contact” (Richardson, 1997, p. 3). 

According to Jones and Brader-Araje (2002), this redefines knowledge acquisition as a 

process, rather than a product, and focuses the importance of classroom instruction on 

the student, rather than the teacher. Additionally, constructivist learning based on 

Vygotsky’s (1930-1934/1978) theoretical perspective emphasizes the social 

component of learning; knowledge acquisition and meaning-making is a social process 

influenced by historical factors (prior experiences) and cultural context.   

 The benefits of constructivist approaches to learning in K-12 classrooms are 

well-documented, and include positive impacts on students’ academic, social, and 

psychological domains (Gordon, 2009; Olusegun, 2015). Gordon (2009) added that 

these benefits result from effective implementation of constructivist approaches by 
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teachers with strong content knowledge and who can anticipate and respond to 

individual student needs. Teachers have also reported positive impacts on their 

teaching efficacy and enjoyment using constructivist methods (Alesandrini & Larson, 

2002).  

However, benefits of the constructivist approach to teaching and learning are 

not exclusive to students enrolled in K-12 schools. Research demonstrates the need for 

instructional and pedagogical shifts for the adult learner, as well, especially within 

institutions of higher education. An emphasis on learner-centered instruction and 21st 

century skills development, as opposed to the traditional lecture-based approach, is 

emerging (Canella & Reiff, 1994; Kivunja, 2015; Postareff, Lindblom-Ylänne, & 

Nevgi, 2007).  

 There is perhaps no greater area of need for pedagogical change than in TPPs, 

programs that should be designed to model for future teachers the same effective, 

constructivist approaches to instruction that they should utilize in their own 

classrooms with their own students. However, constructivism is often regarding as a 

“theory of learning, not a theory of teaching,” which can present challenges when 

attempting to connect theory to practice in TPPs (Abdal-Haqq, 1998, para. 9). 

Research indicates that while teachers see value in designing constructivist-based 

learning experiences for K-12 students, most current instructional practices continue to 

perpetuate more traditional, transmission modes of teaching (Schleicher, 2012). This is 

particularly relevant to PSTs, where they may experience disconnects between the 

more traditional ways in which they were educated in K-12 schooling and more 

constructivist pedagogies being implemented in their studies (Cannella & Reiff, 1994). 
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Content-area coursework, especially in STEM, also often reinforces traditional, 

lecture-based methods of instruction (Freeman et al., 2014). Additionally, some TPPs 

may advocate for and instruct on constructivist methods, but do so in a traditional 

transmission and memorization format, which sends conflicting messages (Cannella & 

Reiff, 1994; Niemi, 2002).  

A call to action for change over the past several decades has been met with 

multiple reforms to TPPs in the United States, advocating for more dynamic, practice-

oriented curriculums in which PSTs are exposed to constructivist methods through 

constructivist instruction (Darling-Hammond, 2002a; Darling-Hammond, 2010; 

Richardson, 1996). Numerous studies have demonstrated positive impacts on 

developing PSTs’ conceptions of constructivist teaching and learning through 

constructivist-based curriculum and instruction within their TPP (Dangel, 2011; Kwak 

& Beeth, 2001; Tattoo, 1998). Training PSTs in constructivist pedagogical approaches 

and providing them opportunities to design, practice, and reflect on these methods is 

important to growing their self-confidence and the likelihood of future implementation 

of constructivist approaches in their classroom instruction (Beck & Kosnik, 2006; 

Kaufman, 1996;  Kroll & LaBoskey, 1996;  Slough & Capraro, 2013).  

A constructivist approach: collaborative learning pedagogy. One approach 

to constructivist teaching and learning is that of interactive group formation. Specific 

to this study is the formation of collaborative groups to foster collaborative learning. 

In defining collaborative learning, it is first necessary to distinguish between the 

various forms of social encounters within groups that are often used interchangeably: 

interactions, cooperative learning, and collaborative learning.  
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 Interactions are the processes that allow individuals to “[act] upon each other 

and consciously or unconsciously [interpret] (i.e., give meaning to) those actions” 

(Oxford, 1997, p. 444). In an educational context, this includes interactions between 

students, teachers, and others. While meaning is derived from these interactions, it 

may or may not include new learning of concepts or content.  

In comparison, cooperative learning and collaborative learning often involve 

more complex, intricate levels of interaction and engagement (Oxford, 1997). 

However, there is no single definition for either or delineation of what characterizes 

one from the other (Resta & Laferrière, 2007). Panitz (1999), for example, 

distinguishes the two by defining cooperative learning as a structure of interaction and 

collaboration as a philosophy of interaction. Cooperative learning is a teacher-centered 

approach that emphasizes the product of the interaction; collaborative learning is a 

student-centered approach more concerned with the process of these interactions 

(Panitz, 1999).  

Slavin (1991) defines cooperative learning as having students work in small 

groups or teams to assist in learning academic content (structured knowledge-

building). Specific emphasis is placed on a shared responsibility for ensuring all 

members of the group learn. It also includes team goals and rewards, establishing 

individual accountability, and providing each member with equal opportunity. The 

focus is not on doing (task completion), but on learning. Collaboration, in comparison, 

is less structured and less teacher-directed. Oxford (1997) takes a similar stance, 

explaining cooperative learning as a highly-structured process used to enhance 

cognitive and social skills, while collaborative learning is an acculturation process into 
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a knowledge community of “more capable others” using variable degrees of structure 

(p. 444).  

Conversely, while both cooperation and collaboration are used to accomplish a 

goal, activity, or to solve a problem, Dillenbourg (1999) and Roschelle and Teasley 

(1995) viewed cooperation as a division of labor between members of the group or 

team and collaboration as a concerted effort to complete the task at hand. Per 

Dillenbourg, “in cooperation, partners split the work, solve sub-tasks individually and 

then assemble the partial results into the final output. In collaboration, partners do the 

work ‘together’” (p. 8). 

Differences notwithstanding, Kirschner (2001) posited that cooperative and 

collaborative learning share numerous similarities: 

• learning takes place in an active mode; 

• the teacher is more a facilitator than a “sage on the stage”; 

• teaching and learning are shared experiences between teacher  

  and students; 

• students participate in small-group activities; 

• students must take responsibility for learning; 

• discussing and articulating one’s ideas in a small-group setting  

  enhances the ability to reflect on his or her own assumptions 

and thought processes; 

• students develop social and team skills through the give-and- 

  take of consensus-building; 

• students profit from belonging to a small and supportive  

  academic community; and 

• students experience diversity which is essential in a  

  multicultural democracy. (pp. 4-5) 

 

In addition to designing experiences that reflect these characteristics, this research 

study used Dillenbourg’s (1999) broad definition of collaborative learning which is 

defined as “a situation in which two or more people learn or attempt to learn 

something together” (p. 1).  
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 The positive outcomes associated with collaborative learning in the classroom 

are well-documented and include social, psychological, academic, and instructional 

benefits (Laal & Ghodsi, 2012). These benefits are not restricted to elementary and 

secondary students, but also extend to students enrolled in institutions of higher 

education (Smith & MacGregor, 1992). In addition, positive outcomes associated with 

collaborative learning activities embedded within the curriculum and instruction in 

TPPs have been reported (Cohen, Brody, & Sapon-Shevin, 2004; Watters & Ginns, 

2000).  

However, it is important to note that not all collaborations result in positive 

outcomes (Dillenbourg, Baker, Blaye, & O’Malley, 1996). According to Brufree 

(1984),  

organizing collaborative learning effectively requires doing more than 

throwing students together with their peers with little or no guidance or 

preparation. To do that is merely to perpetuate, perhaps even aggravate, the 

many possible negative efforts of peer group influence: conformity, anti-

intellectualism, intimidation, and leveling-down of quality. (p. 652) 

 

 Unsuccessful collaboration in the classroom is generally more reflective of 

poor teacher implementation and facilitation than it is of the instructional strategy 

itself (Gillies & Boyle, 2010). According to Gillies (2016), successful collaboration 

requires teachers to establish positive interdependence between members, promote and 

support interaction amongst members, ensure individual accountability, explicitly 

teach students the interpersonal skills needed to positively work with and contribute to 

the group, and provide for group processing and reflection. This requires a 

sophisticated skill set on the part of the teacher. Developing these skills has largely 

focused on in-service teacher training. However, Ruys, Van Keer, and Aelterman 
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(2012) posited that training and assessing PSTs in collaborative lesson design and 

facilitation skills is a critical step to implementing successful collaborations in the 

classroom.   

Project-based learning. Project-based Learning (PBL) (see Definition of 

Terms for project-based learning) is one successful method of constructivist, 

collaborative learning (Krajcik & Czerniak, 2014). With roots grounded in the 

medical, business, and STEM fields (Capraro & Slough, 2013), the use of PBL 

approaches in educational contexts dates to the early 20th century and the 

philosophical influences of Dewey and Kilpatrick (Burlbaw, Ortwein, & Williams, 

2013). PBL is a highly collaborative instructional model that uses inquiry-based 

design. Inquiry learning “includes the activities of students—such as posing questions, 

planning investigations, and reviewing what is already known in light of experimental 

evidence—that mirror what scientists do” (Martin-Hansen, 2006, p. 35). In PBL,   

Students drive their own learning through inquiry, as well as work 

collaboratively to research and create projects that reflect their knowledge. 

From gleaning new, viable technology skills, to becoming proficient 

communicators and advanced problem solvers.... PBL is a key strategy for 

creating independent thinkers and learners. (Bell, 2010, p. 39)  

 

Hence, PBL reassigns meaning to the roles of teacher and student, and thus induces an 

instructional shift in the classroom. Students become owners of their learning, whose 

needs directly facilitate the design of instructional activities and supports; teachers 

become the facilitators of that learning (Bell, 2010; Özel, 2013).  

Several criteria characterize PBL. First, whole-group, transmission-reception 

models of instruction are no longer the dominate method of classroom teaching. 

Teachers are no longer the sage on the stage, but rather the guide on the side. They 
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facilitate learning by assessing students’ needs as they pertain to successful 

completion of the project and product development (Holm, 2011).  

Second, PBL includes a driving question, an open-ended question posed to 

students that increases student interest in the topic and creates a need to know situation 

(e.g. a sense of urgency to secure information for learning) to complete the project 

(Larmer, Mergendoller, & Boss, 2015). The driving question is crafted in such a way 

that students must engage with the content to complete the project, and supports the 

PBL definition by Morgan and Slough (2013) which includes the criteria of “well-

defined outcomes and an ill-defined task” (p. 99). Put another way, the learning 

objectives, final product criteria, and assessment mechanisms are clearly defined; the 

methods and processes by which students accomplish these outcomes have 

considerable variability and are driven by individual student need.  

Third, PBL includes an inquiry-based investigation that is largely student-

driven and allows for student choice. The project must involve “inquiry, knowledge 

building, and resolution” (Thomas, 2000, p. 3). In essence, the driving question must 

provide the impetus for seeking and exploring information, which must then be 

constructed into a product indicative of the learning and which answers the question.  

Fourth, project completion and product development are collaborative in 

nature, utilize technology resources, and have immediate, real applications (Krajcik & 

Czerniak, 2014). According to Thomas (2000), this authenticity can  

include the topic, the tasks, the roles that students play, the context within 

which the work of the project is carried out, the collaborators who work with 

students on the project, the products that are produced, the audience for the 

project’s products, or the criteria by which the products or performances are 

judged to both the student and the authentic audience. (p. 4) 
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Fifth, student mastery is based on the assessment of clearly defined standards 

and objectives throughout the duration of the project. The goal is for teachers to 

“integrate assessment methods that develop the whole person, stimulate creativity, and 

foster individualized group responsibility” (Capraro & Corlu, 2013, p. 109). The final 

product should be reflective of high-quality learning, as evidenced using a standards-

aligned rubric.  

Most importantly, PBL is not a supplementary component to the learning. 

Rather, PBL is the learning (Thomas, 2002). To differentiate, a traditional project 

typically occurs at the end of the instruction (most often after the learning has 

occurred) or outside the classroom environment. Larmer et al. (2015) refer to these as 

dessert or side dish projects. In comparison, with PBL, students use the project as a 

vehicle to learn the content and material necessary to complete the project and deliver 

the desired product (Krajcik & Czerniak, 2014).   

While dissenting opinions state that PBL is too unstructured to be an effective 

learning model (Kirschner, Sweller, & Clark, 2006), the benefits of using PBL 

strategies in the classroom are well-documented. A meta-analysis conducted by Holm 

(2011) found that studies have demonstrated greater student achievement over 

traditional instructional methods on standardized tests, increased student engagement, 

more favorable student perceptions towards the subject matter, and positive impacts 

on struggling and under-resourced learners. Similar academic trends and outcomes 

have been noted in multiple studies conducted in STEM-related content areas (Larmer 

et al., 2015). 
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Additionally, PBL environments foster critical 21st century skills development 

in students (Bell, 2010; Cheng, Lam, & Chan, 2008; Hernández-Ramos & De La Paz, 

2009; Kaldi, Filippatou, & Govaris, 2011; Krajcik & Czerniak, 2014; Moylan, 2008; 

Pearlman, 2010; Rotherham & Willingham, 2009). These include inter- and 

intrapersonal skills (e.g. collaboration, communication, self-directedness, etc.), 

technology skills, critical thinking and problem solving, and cultural awareness and 

appreciation, in addition to academic content proficiency. 

While positive student outcomes have been reported, it should be noted that 

successful PBL is subject to “the teacher, project design, and the implementation 

process” (Larmer et al., 2015, p. 59). Challenges have been expressed with integrating 

this methodology in the classroom, including such things as standards alignment, 

adequate content coverage, assessing student learning, teachers’ comfort with the 

method, classroom management and facilitation, resource and technology 

procurement, and administration/stakeholder support (Blumenfeld et al., 1991; Marx, 

Blumenfeld, Krajcik, & Soloway, 1997; Thomas, 2000). However, teachers who have 

been supported in learning and implementing PBL methods in their classrooms have 

indicated a higher personal satisfaction and more positive influences on their teaching 

practices over traditional instructional methods (Harris, Penuel, BeBarger, D’Angelo, 

& Gallagher, 2014; Markham, Lamer, & Ravitz, 2003). Furthermore, it has been 

found that teachers trained in PBL methods are more likely to establish classroom 

cultures that foster 21st century skills development and assess students more frequently 

on their 21st century skills growth (Ravitz, Hixson, English, & Mergendoller, 2012). 

PSTs who engaged in PBL instruction during their TPP have reported positive 
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personal content-related outcomes and increased 21st century skills development. 

These benefits have transferred to positive PBL classroom experiences for PSTs and 

their K-12 students during their field-based practicums (Holst, 2003).   

Technology-supported collaborative learning. One of the most current and 

relevant means of fostering social interaction, collaboration, and knowledge 

acquisition is through technology-supported collaborative learning (see Definition of 

Terms for technology-supported collaborative learning). In basic form, using 

technology to support collaboration “facilitate[s] the sharing and creation of 

knowledge and expertise through peer interaction and group learning processes” 

(Resta & Laferrière, 2007, p. 67). The ability to connect is such ways is primarily the 

result of rapidly advancing technology capabilities and applications in the early 2000s, 

commonly termed Web 2.0, which shifted the internet from developer-created, static 

webpages to interactive, user-generated spaces (Dede, 2009). Technology-support 

collaboration includes using Web 2.0 technologies, specifically computer networks, 

that promote synchronous and asynchronous communication between students in a 

variety of contexts (Tucker, 2014).  

Previous studies have documented the benefits of establishing technology-

supported collaborative environments in K-12 classrooms. Using this method of 

collaboration removes the spatial and temporal boundaries ascribed to traditional 

school structure. It can lead to increased knowledge sharing and reflective practice 

(Lipponen, 2002). Two separate meta-analyses similarly found that computer-

supported collaborative learning instructional approaches can lead to higher academic 

achievement, increased use of higher-order thinking skills, and greater student 
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satisfaction and motivation (Lehtinen, Hakkarainen, Lipponen, Rahikainen, & 

Muukkonen, 1999; Resta & Laferrière, 2007). Additionally, these findings extend to 

PSTs (McPherson, Wang, Hsu, & Tsuei, 2007; Yeh, 2010).  

Summary of collaborative learning. Constructivist approaches to teaching 

and learning replace more didactic forms in favor of instructional practices that 

promote the construction of knowledge and meaning-making. Vygotsky’s (1930-

1934/1978) theory posits that knowledge acquisition is a highly social process 

mediated by prior experience and cultural context. Collaborative learning experiences 

are one type of classroom instruction that provide students with opportunities for 

knowledge construction through social discourse. Positive outcomes in social, 

psychological, academic, and instructional domains have been reported in 

collaborative environments.  

Specifically, the PBL method and technology-supported collaboration are two 

ways to facilitate constructivist-based collaborative learning in the classroom. 

Numerous benefits have been demonstrated for both, including increased achievement, 

engagement, and 21st century skills development in K-12 students and PSTs alike.  

A constructivist approach: 21st century skills development. The social 

component to knowledge-building within constructivist theory lends itself to being an 

ideal pedagogical approach for growing and developing students in 21st century skills. 

As such, the development of these skills will prepare students “to think, learn, work, 

solve problems, communicate, collaborate, and contribute effectively throughout their 

lives” (Kay, 2011, p. xx). In essence, 21st century skills development goes beyond the 
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simple acquisition of knowledge and places an emphasis on doing with that 

knowledge (Silva, 2009).  

Relevance of 21st century skills teaching and learning. None of these skills 

are novel per se; however, given the social, economic, political, and educational 

context of the 21st century, these skills have become newly important (Silva, 2009). 

Therefore, preparing students accordingly is crucial to their future successes. Marzano 

and Heflebower (2012) echoed this, saying 

Clearly the pace of change in the 21st century is not slowing down…[and] 

while it is true that all of the 21st century skills (or even a majority of those 

skills) cannot be yet identified, some certainly can. If, at the beginning stages 

of the 21st century, we are able to identify a small but important set of skills 

and teach them well, students will be prepared to adapt to the changing 

conditions of the 21st century. (p. 9) 

 

If the overarching goal of education is to produce knowledgeable individuals 

capable of contributing to and thriving in today’s global society, it is imperative that 

teachers are both personally proficient in their own 21st century skills and trained and 

supported in designing experiences that foster 21st century skills development in their 

students. As discussed by Schleicher (2012) regarding preparing teachers and school 

leaders,  

What counts today are the versatilists who are able to apply depth of skill to a 

progressively widening scope of situations and experiences, gaining new 

competencies, building relationships, and assuming new roles. They are 

capable not only of constantly adapting but also of constantly learning and 

growing, of positioning themselves and repositioning themselves in a fast 

changing world. (p. 34)  

 

21st century skills in PST preparation. Growth and development in 21st 

century skills are couched in constructivist ideology and is a growing topic of interest 

world-wide. Schleicher (2012), using data from 23 countries across the globe, reported 
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that while teachers see value in designing constructivist, inquiry-based learning 

experiences for K-12 students to develop these critical skills, most current 

instructional practices continue to perpetuate more traditional, transmission modes of 

teaching. Teacher education (through TTPs) is of particular importance when fostering 

the development of constructivist approaches that support 21st century learning within 

K-12 classrooms. According to Johnson and Templeton (2011), TPPs, along with their 

field-based campuses (K-12 practicum sites), must provide environments that  

exude positive energy and embrace a caring perspective where respect is 

expected and evident in all interactions in support of professional learning 

communities that are collaborative, demonstrate best practices, and integrate 

21st century skills into classroom practice. Teaching of relevant 21st century 

content and skills must be a priority. (p. 121) 

 

Efforts at providing professional development to in-service teachers in this 

area, particularly in the United States, have been lackluster. This is largely due to 

pervasive thought that overestimates teachers’ skill sets and instructional know-how to 

design and implement student-centered learning experiences that promote 21st century 

skills growth in students (Rotherham & Willingham, 2009; Saavedra & Opfer, 2012). 

While the literature is scarce, this suggests a need for TPP curriculums that promote 

instructional design and experiences aimed at fostering 21st century skills development 

in PSTs in effort to bridge this gap. 

A 2010 joint report by the AACTE and P21 recommends that university TPPs 

provide strong academic content knowledge, along with instructional practices that 

reinforce 21st century skills development in PSTs (Greenhill, 2010). This 

recommendation is echoed in other reports on current needs in TPPs, both in general 

and regarding STEM content preparation (NRC, 2010; NSTA, 2011; Schleicher, 
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2012). A limited study of NCATE certified elementary TPPs in the United States 

showed a 

lack of evidence of 21st century knowledge and skills within the sample of 

teacher preparation programs relating to global awareness, collaborative 

competencies, cross-cultural competencies, communication competencies, and 

problem solving competencies, thus proving the knowledge and skills were not 

evident in teacher preparation programs. On the contrary, there was evidence 

of digital literacy and critical thinking competencies in teacher preparation 

programs. (Ruettgers, 2013, p. 114) 

 

Additionally, a study conducted by Ananiadou and Claro (2009) revealed that very 

few OECD countries (e.g. democratic countries with large market-based economies) 

included deliberate 21st century skills instruction in their PST training.  

 However, according to Schleicher (2012), some countries are taking steps to 

answer how to better prepare teacher candidates for the demands of 21st century 

learning. While there is considerable variability between countries as to how success 

in these efforts should be measured and assessed, there is a general consistency in the 

types of learning environments that support 21st century skills acquisition and the 

skills teachers entering the classroom need to have within these innovative spaces 

(Schleicher, 2012). Although a deliberate, focused, and comprehensive inclusion of 

these skills is still not the normal operating procedure, in either the United States or 

globally, the available research literature captures the importance, along with the 

successes and challenges, of 21st century skills implementation in PST preparation.  

 Course approaches. Course-specific approaches to integrating 21st century 

skill have primarily focused on increasing PSTs’ information, technology, and media 

competencies (Lambert & Gong, 2010; Luterbach & Brown, 2011). Thieman (2008), 

for example, found some evidence of success familiarizing PSTs with various forms of 
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educational technology and the subsequent 21st century skills outcomes of PSTs using 

technology with K-12 students during their field-based coursework. PSTs reported 

greater proficiency in technology use and there was evidence of increased creativity, 

innovation, communication, and collaboration skills amongst their K-12 students.  

 Program approaches. Other studies have looked at 21st century skills 

implementation from a program reform perspective. These studies present mixed 

results. A study by Manik, Qasim, & Shareef (2014) found numerous challenges in 

training faculty to implement a new 21st century skills curriculum within a TPP at a 

university in the Maldives. Faculty expressed such things as a lack of clarity regarding 

the alignment to program goals, a lack of confidence in incorporating ICTs, and 

challenges supporting student teachers in field placements where campus cultures 

inhibited the practice of instructional methods learned in their preparation. Another 

study conducted by Dobozy (2012) found that a change in TPP curriculum to better 

support 21st century learning outcomes in an Australian university was met with 

resistance by PSTs who were not accustomed to constructivist methods of learning 

and still harbored a preference for transmission approaches of classroom instruction. 

Dobozy noted, though, that the negative participant responses may be more reflective 

of the implementation process than of the innovation (constructivist pedagogy) itself.  

 However, in a study conducted by Arnet-Clark, Smeets-Cowan, and Kühnis 

(2015), a TPP at a Swiss university found some success in adjusting the curriculum to 

include more constructivist approaches, including PBL, problem-based learning, and 

global experiences, in an attempt to better promote and develop 21st century skills. 

While this same training approach with in-service teachers was met with some 
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resistance, success with PSTs was attributed to an increased openness to learning and 

more structured support. Additionally, a study by Göktalay and Özeke (2015) 

analyzed current teacher preparation curricula at a Turkish university for 21st century 

skills alignment using the P21 Framework and found multiple areas of competence in 

providing PSTs exposure to skills development. This research suggests that combining 

course and curricular approaches using constructivist methods shows promise in 

developing 21st century skills in PSTs, but it requires well-equipped faculty, 

thoughtful curriculum design, and often a reorientation of PSTs’ previously held 

teaching and learning philosophies and preferences to be effective.  

Summary of 21st century skills. According to Cochran-Smith et al. (2015), “it 

is generally agreed that knowledge societies demand workers who can think critically, 

pose and solve problems, and work collaboratively—abilities not readily developed in 

classrooms where teaching entails transmitting factual information to learners” (p. 

109). Constructivist models of teaching and learning, like PBL, naturally promote 

growth and development of 21st century skills. However, teacher training in both what 

these skills are and how to design classroom experiences that promote and assess them 

is critical. For PSTs, especially STEM PSTs, to be successful in promoting 21st 

century skills development in their students, they must be given opportunities for 

practice, growth, and reflection in their personal acquisition of these skills. According 

to Saavedra and Opfer (2012),  

Researchers and practitioners agree that building an education system that 

focuses on 21st century skills requires a strong human capital base. After all, 

teachers cannot teach 21st century skills through the disciplines if they 

themselves have mastered only basic lower-order thinking skills and do not 

have a strong disciplinary background. (p. 21) 
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It has been found that novice teachers entering the classroom encounter more 

challenges designing meaningful experiences and assessing students on 21st century 

learning competencies. In a review of the literature, Windschitl (2009) discussed that 

“newcomers are willing to try out some non-traditional strategies when they enter their 

classrooms, but for a variety of reasons, they often bring few principled pedagogical 

practices with them from their preservice training” (p. 10). A study conducted by 

Valli, Perkkilä, and Valli (2014) reported similar findings regarding 21st century skills 

and PST classroom practices in Finland, explaining that there is a lack of research 

addressing the impact teacher training on 21st century skills has on future classroom 

application. This suggests the need for not only increased intentional PST training in 

order to help strengthen understanding, development, and future use of 21st century 

skills in their classrooms, but additional research into the area, as well.  

Classroom-based Global Collaboration: A Convergence of Global Education and 

Constructivist Pedagogy 

The literature largely suggests that exposing PSTs to globally-focused 

curriculums and experiences positively influences their global awareness and 

competence. PSTs have reported increased cultural awareness, empathy, and 

appreciation for diverse perspectives. However, the more prevalent descriptive 

pedagogical approaches used by TPPs, as described by Tye (2009), have shown to be 

less impactful than normative pedagogical approaches. Only providing PSTs with 

curriculum that includes global content, themes, and perspectives may not be as 

meaningful as providing them with opportunities for global experiences and 
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interactions. Global interactions take descriptive pedagogy (the who, what, when, and 

where) and frame it within normative pedagogical practices that foster the skills 

needed to act on the how and why. Knowledge and skills are constructed through these 

global, social interactions.  

Global immersion experiences, such as study abroad or international student 

teaching placements, support both descriptive and normative pedagogical 

development. PSTs spend an extended amount of time experiencing, learning about, 

and interacting with culturally diverse others in locations around the globe. However, 

while studies have reported beneficial outcomes, providing PSTs with global 

immersion experiences may not be feasible for some TPPs. Issues of funding, PST 

interest, curriculum design, time logistics, and certification requirements may serve as 

barriers (Walters, Garii, & Walters, 2009). As an alternative, this study explores a 

classroom-based global collaboration model that facilitates global education and 

interaction through PBL methods and technology-supported collaborative learning.   

Classroom-based global collaboration. Collaborative learning engages 

students in purposeful discourse, while simultaneously fostering critical social and 

cross-cultural skills (Fisher & Frey, 2014). The ability to engage in collaborative 

learning experiences has grown exponentially due to increased technology that 

supports these collaborations. As such, collaborative learning is now able to extend far 

beyond the confines of the classroom or the borders of geographic location. 

Collaborative learning, mediated by technology, is now global.  

Global collaboration involves “work[ing] with someone in a location other 

than your own (typically in another country) to produce or create something” (Lindsay 
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& Davis, 2013, p. 319). In essence, it moves from simply learning about the other 

towards full interaction with others in a global context, culminating in knowledge or 

product creation. It consists of active engagement, cooperation, and technology-

facilitated communication with global partners.  

Factors for consideration in classroom-based global collaboration. 

Establishing global collaborations involves the traditional components and 

considerations attributed to technology-supported collaborative learning: creating an 

appropriate context, providing organized social interactions, and selecting and 

managing organizational factors (time, group size and composition, technology 

platform, and means of communication) (Kirschner, 2001; Kreijns, Kirschner, & 

Jochems, 2003). However, additional factors must be considered when engaging with 

international partners. These include cultural expectations, cultural norms, factors that 

may influence the level of participation (which may vary depending on the technology 

platform and method of communication), time zone concerns, and language barriers 

(Kim & Bonk, 2002; Lindsay & Davis, 2013).  

An additional factor includes the degree to which participants engage in these 

interactions. A continuum created by Nugent, Smith, Cook, and Bell (2015) 

established varying levels and designated criteria of global education. It is useful for 

scaffolding the type of involvement within partnerships. Although written specifically 

for science, it has broad applicability to all content areas. As seen in Figure 2, the 

higher the level of collaboration along the continuum, the more advanced and 

sophisticated the interactions and products of those participating become. 
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Global Education Continuum 

Descriptive Pedagogy Normative Pedagogy 

Global 
Awareness 

Parallel 
Activity 

Shared Data 
Limited 

Communication 
Engaged 

Collaboration 
Global 

Contribution 

 
     

Exposure to 
other cultures 
and 
geographical 
areas to 
increase 
knowledge or 
perception of a 
world beyond 
one's own 

Classrooms are 
separated 
geographically, 
yet are 
simultaneously 
engaged in the 
same activity; 
participating 
classroom do 
not 
communicate, 
but are aware of 
others' 
participation 

Students from a 
variety of 
locations share 
their data in 
some way but 
without direct 
communication 
between 
classrooms 

Students from a 
variety of locations 
sharing 
information via 
direct 
asynchronous or 
synchronous 
communication 

Students from a 
variety of 
locations 
sharing 
information; 
involves 
moderate to 
significant levels 
communication 
via direct 
asynchronous or 
synchronous 
communication  

Result of 
collaboration 
that involves 
the giving 
back or 
contributing to 
the world 
around you 

Figure 2. Global Education Continuum. Adapted from “21st Century Citizen Science: 

From Global Awareness to Global Contribution” by J. Nugent, W. Smith, L. Cook, 

and M. Bell, 2015, The Science Teacher, 82(8), p. 35. 
 

 

In analyzing this continuum, it could be posited that the categories of global 

awareness, parallel activities, and shared data serve descriptive pedagogical practice, 

whereas the categories of limited communication, engaged collaboration, and global 

contribution support normative pedagogical practice. Normative practice, where 

individuals move beyond the simple knowledge of other by practicing and developing 

skills for meaningful interaction with others, can only be developed through 

“significant, long-term, direct personal interaction with people and contexts different 

from those in which one is most familiar” (Cushner & Mahon, 2002, p. 4). 

Relevant research on classroom-based global collaboration for K-12 

students and teachers. The available research provides evidence of favorable 

outcomes for K-12 students who engage in classroom-based global collaborations that 

are long-term or ongoing, allowing for deeper relationships to form among partners 
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(Merryfield, 2002). For example, a technology-supported global collaboration between 

suburban students from the midwestern United States and Chinese students resulted in 

increased cultural awareness and student engagement with global issues (Gibson, 

Rimmington, & Landwehr-Brown, 2008). Students in classrooms who engaged in 

global collaborations through the International Education and Resource Network 

(iEARN) (2017) collaboration platform reported significant gains in engagement, 

collaboration and critical thinking skills, language acquisition, technology proficiency, 

and compassion towards others. This study, which surveyed students from 33 

countries, also found that engaging in global collaboration activities served to increase 

students’ pride in their own country and culture (Copen, 2002). Another study 

conducted by Union (2011) of students from Pakistan, South Korea, Qatar, Canada, 

and the United States examined the impact that participation in the Net Generation 

Education/Horizon Project (NetGen Education Project, 2010) in years 2008-2010 had 

on students’ perspectives of cultures other than their own. The results indicated that 

most of the students engaged in the project expressed fewer tendencies to rely on their 

own cultural perspectives as the project progressed, although several responses still 

indicated strong cultural bias.  

Additionally, the research has implications for teachers who seek to design and 

implement global collaboration experiences in their classroom. Classroom teachers 

enrolled in gifted education graduate programs in the United States and Australia 

participated in a six-week online collaboration targeting the teaching and learning of 

academically gifted students. Upon completion of the collaboration, the teachers 

reported greater teaching confidence, increased cultural awareness and appreciation, 
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and greater insight into gifted teaching perspectives (Gibson, Vialle, & Rimmington, 

2003). Another study found that, in addition to increased cultural awareness and 

appreciation, teachers who engaged in global collaborations through the iEARN 

collaboration platform reported significant gains in their teaching morale, attitudes 

towards cooperative learning, technology proficiency, and teaching strategies (Copen, 

2002). Furthermore, teachers who participated in the iEARN Science, Technology, 

and Math (STM) online, global professional development course found that it 

promoted the sharing of instructional ideas and methods from a variety of global 

perspectives (Chitanana, 2012).  

Relevant research on classroom-based global collaboration for PSTs. 

Studies have also demonstrated positive outcomes of including classroom-based 

global collaboration in PST preparation. Secondary English and social studies PSTs in 

the United States serving in a tutoring role to university students in Taiwan showed 

positive gains in their online teaching and learning skills (Cifuentes & Shih, 2001). 

Lock and Redmond (2006) reported positive ICT outcomes in an online collaboration 

between Canadian and Australian elementary PSTs. Online partnerships between 

elementary PSTs in the United States and Australia revealed an increase in science and 

math teaching self-efficacy (Gibson, Watters, Alagic, Rogers, & Haack, 2003). Yang, 

Kinshuk, Yu, Chen, and Huang (2014) reported favorable attitudes toward and 

satisfaction with a cross-cultural collaborative learning experience between 

educational technology majors at universities in the United States and China. 

Additionally, content acquisition, an appreciation of diverse educational issues and 

perspectives, and 21st century skills development were supported in a collaboration 
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between PSTs in the United States and Australia (Neal, Mullins, Reynolds, & Angle, 

2013). 

The Theory of Planned Behavior and PSTs  

 The TPB (Ajzen, 1991) is a widely-accepted model used to determine 

behavioral intent and, subsequently, to predict an individual’s behavior by assessing 

attitudes, subjective norms, and perceived behavioral control. Behavioral intentions 

are “assumed to capture the motivational factors that influence a behavior; they are 

indications of how hard people are willing to try, of how much of an effort they are 

planning to exert, in order to perform the behavior” (Ajzen, 1991, p. 181). Attitude, 

subjective norms (influenced by important referents), and perceived behavioral control 

each serve to influence behavioral intent. In general, the more positive each of these 

three constructs, the greater the behavioral intent. 

 The TPB has been used extensively with PSTs to assess intentions regarding 

such things as content, technology use, and instructional methods (e.g. Haney, 

Czerniak, & Lumpe, 1996; Haney & McArthur, 2002; Sadaf, Newby, & Ertmer, 2016; 

Teo & Tan, 2012). Of particular relevance to the model have been studies addressing 

PST beliefs and perceptions. Beliefs are defined as “psychologically-held 

understandings, premises or propositions about the world that are felt to be true” 

(Richardson, 1996, p. 102). Beliefs play an important role in determining action and, 

for PSTs, are influenced by prior personal experience, educational experience, and 

experience with both content area and pedagogical knowledge (Richardson, 1996).  
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In a review of the literature, Kagan (1992) found that “a teachers’ beliefs 

usually reflect the actual nature of the instruction the teacher provided to students” (p. 

73). This has significant implications for PST preparation. According to Kagan, 

If a program is to promote growth among novices, it must require them to 

make their preexisting personal beliefs explicit; it must challenge the adequacy 

of those beliefs; and it must give novices extended opportunities to examine, 

elaborate and integrate new information into their existing belief systems. (p. 

77) 

 

Studies have demonstrated that changing the beliefs of PSTs can be difficult, 

with short-term changes often negated over longer periods of time; this is especially 

true for constructivist approaches to learning (Kagan, 1992; Richardson, 1996). 

Additionally, the success of TPPs to influence teacher beliefs is mixed (Kagan, 1992; 

Richardson, 1996). In general, PST beliefs have been found to stay consistent during 

their preparation; prior experience and actual classroom teaching have proven more 

influential (Kagan, 1992; Richardson, 1996). However, Richardson (1996) noted that 

there is some evidence that individual courses within TPPs may have some positive 

impact on changing PST beliefs.  

Summary of the Literature 

The benefits of implementing global education, specifically through global 

collaboration, in K-12 classrooms are numerous: increased content acquisition, student 

and teacher engagement, positive attitudes towards school, technology use and skills, 

critical thinking and problem solving, economic and political literacy, and cultural 

awareness, social justice, and empathy-building (Lindsay & Davis, 2013; P21, 2015; 

Peters, 2009). Put another way, global collaboration is powerful in promoting 

academic knowledge and the development of K-12 students’ 21st century skill sets, 
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including skills that encompass globally-minded principles (Cummins & Sayers, 1997; 

Kerlin, 2009; Riel, 1994).  

Designing and engaging K-12 students in global collaboration experiences 

requires a teacher proficient in both constructivist-based pedagogy and instructional 

technology and who has been exposed to globally-focused curriculum, activities, and 

interactions. To prepare teachers, there is a strong need to include global education 

and global collaboration in TPPs, along with providing PST training in innovative 

instructional methods to support it (Gibson et al., 2008; Markham, 2011; Thomas, 

2000).  

TPPs often find their curriculum filled with requisite state certification 

requirements; adding additional content can be challenging to both the TPP and their 

PSTs (Ferguson-Patrick et al., 2012). However, including elements of global 

education has proven both beneficial and necessary (Kirkwood-Tucker, 2009). 

Offering a globally-focused perspectives course or international immersion 

experiences are two options that many TPPs elect to offer, as previously discussed in 

this chapter. The TPP specific to this study elected to embed global education 

perspectives within an existent course using classroom-based global collaboration, 

allowing for integrated descriptive and normative pedagogical practices facilitated 

through constructivist approaches to learning.  

Given the constructivist, inquiry-based design of PBL, which relies heavily on 

collaborative investigation and collaborative technology integration, the PBL course 

offered by the TPP provides an ideal instructional pedagogy to facilitate global 

collaboration. PSTs work collaboratively with others from around the world using 
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various means of synchronous and asynchronous technology applications to research, 

answer questions, and construct knowledge and products. In doing so, PSTs engage 

with the content while acquiring and practicing critical 21st century skills.  

 Multiple studies have looked at the benefits to PSTs of including globally-

focused curriculums in their program of studies. Several of these studies have 

specifically addressed classroom-based global collaboration activities, which have 

largely reported positive results in such areas as global perspectives, teaching self-

efficacy, content acquisition, professional relationship building with others outside 

one’s immediate context, and technology competency (Cifuentes & Shih, 2001; 

Gibson et al., 2003; Lock & Redmond, 2006; Neal et al., 2013; Yang et al., 2014). The 

benefits of these experiences support the development of a globally-minded teacher.  

Research has shown that positive experiences with constructivist curriculum 

and instructional methodology during teacher preparation can translate into future 

classroom practice (Dangel, 2011). Additionally, PSTs’ exposure to global education 

elements during their teacher preparation can lead to more inclusive practices once in 

the field (Guo, 2014). However, studies specific to classroom-based global 

collaboration within TPPs are limited, few address STEM content areas, and no 

studies have explored a potential association between PSTs’ exposure to classroom-

based global collaboration and future STEM classroom use.  

To address this gap in the literature, this study sought to examine STEM PSTs’ 

conceptual understanding, perceptions, and beliefs associated with their intent to use 

classroom-based global collaboration in their future classrooms. Given that behavioral 

intent has shown to be a strong predictor of future behavior (Ajzen, 1991), this study 
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served as an initial step in exploring a broader association between PST preparation in 

global education, global collaboration pedagogies (e.g. constructivist collaborative 

learning, technology-supported collaboration, and PBL), and future classroom practice 

of these aforementioned areas.  
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CHAPTER III 

METHODOLOGY 

This chapter describes the methodology that was used to answer the four guiding 

research questions of this study: 

1. How do STEM PSTs conceptually define and describe classroom-based global 

 collaboration?  

2. What perceived personal benefits, if any, do STEM PSTs find in classroom- 

 based global collaboration experiences? 

3. What perceived benefits, if any, to K-12 students do STEM PSTs believe  

would occur through engaging in classroom-based global collaboration 

experiences?  

4. How, if at all, do STEM PSTs intend to plan, design, and implement  

classroom-based global collaboration in their future STEM classroom with K-

12 students? 

Study Design 

 To more thoroughly address the research questions, a qualitative exploratory 

case study approach was used. Qualitative research consists of findings generated by 

non-statistical methods, where the data analysis is largely interpretive (Strauss & 

Corbin, 1990). Qualitative methods assert that there is not just one, but multiple, 

interrelated realties that are context-specific and cannot be adequately understood and 

explained by linear processes (Erlandson, Harris, Skipper, & Allen, 1993). It may aim 

to generate theory or patterns that move from specifics to more generalizable 

commonalities throughout the process (Creswell, 2014). However, qualitative 
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traditions are grounded in theoretical bases that mainly use theory as a vehicle to 

model reality and garner understanding when exploring new phenomena (Yin, 2012). 

Qualitative methodology creates a need for increased interplay between the researcher 

and the subject to uncover the relevant issues of the activity under study (Erlandson et 

al., 1993). Additionally, given the context and situational nature of qualitative 

research, attempts are not made to generalize findings, but are rather aimed to be 

transferable.  

 A case study is a specific type of qualitative research that seeks to establish an 

intimate understanding of the case being studied in relation to the context (Stake, 

1995). A case, then, is generally defined as people, programs, organizations, etc. that 

constitute a system. Data generated from a case study provides a rich narrative of the 

parts of the systems. While transferability to other cases is important, the main 

purpose of conducting a case study is to maximize the learning derived from the case 

at hand (Stake, 1995). 

 Case studies have gained in both prominence and importance for exploring the 

complexities of education-related topics (Simons, 2009). This study used an 

exploratory case study design, which “offers the opportunity to 'unpack' issues, to see 

what they are about or what lies inside, and to explore how they are understood by 

those connected with them” (Ritchie & Lewis, 2003, p. 27).  The case in this study 

included students enrolled in an upper-level PBL course within the STEM TPP. 

Specifically, a single-case, longitudinal design was used to explore the research 

questions pertaining to STEM PSTs within a TPP using classroom-based global 



Texas Tech University, M. Kate York, December 2017 

 

68 

collaboration facilitated through PBL and collaborative technology platforms (Yin, 

2012). 

Context of the Program and Participants 

 The case defined in this research is inclusive to a large, public university in 

Texas. Moreover, at this university is a well-established STEM TPP that is a high-

fidelity replication site of a nationally acclaimed university-based program. This 

program produces highly qualified secondary STEM teachers in an effort to fill a state 

and nationwide shortage. The program has an active enrollment of over 400 students 

and more than 130 graduates.  

The university is unique in that it has no college of education; therefore, a 

majority of the students electing to enroll in the program are recruited directly from 

STEM departments. Many of these students have not previously considered teaching 

as a career option. Additionally, the program serves a limited number of post-

baccalaureates desiring teacher certification.  

Program sequence and course descriptions. Students who begin the program 

take a series of four field-based courses, in addition to other required lecture courses. 

These four courses precede their culminating semester-long student teaching 

experience. Faculty for these courses consist of former secondary district-level leaders 

with strong backgrounds in STEM content, methods, curriculum development, and 

instructional design. 

The first course in the program sequence is a one credit hour, semester-long, 

introductory, field-based course. It is an attractive option for students, because it 

serves to fulfill an elective credit and is fully tuition reimbursable upon successful 
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completion of the course regardless of continuance in the program. Students meet 

face-to-face for an hour and fifteen minutes, once per week for the duration of the 

semester, where they engage in discussion and activities related to learner 

development, inquiry-based lesson design, content pedagogy, equity and diversity in 

the classroom, assessment practices, and classroom management. Lesson design is 

structured around the BSCS 5E Instructional Model, a student-centered, constructivist-

based lesson design format that engages students in inquiry learning (Bybee et al., 

2006). The model is a teaching sequence that scaffolds student learning throughout 

five phases: engagement, exploration, explanation, elaboration, and evaluation (Bybee 

et al., 2006). A detailed explanation of these phases can be found in Appendix A. 

Although the 5E Instructional Model was not used in the study, it is defined and 

described in the description of the courses to establish the constructivist nature of the 

TPP and the pedagogies embedded throughout the coursework. PSTs are required to 

have five field-based contact hours during the semester in an assigned elementary 

school classroom. Three of the contact hours are observational; two are active 

instructional delivery sessions, where the PSTs design and deliver STEM lessons 

using constructivist pedagogy to K-12 students under the supervision of and in 

collaboration with the mentor (supervising) classroom teacher and the course 

instructor.  

 The second field-based course focuses on continued inquiry-based design in 

STEM content areas using the 5E Instructional Model, in addition to placing greater 

emphasis on student assessment, questioning techniques, and strategies to assist ELLs. 

This course is also a one credit hour, semester-long course, and is fully tuition 
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reimbursable upon successful completion. PSTs are partnered with mentor teachers in 

middle school classrooms and complete a total of five field-based contact hours, which 

are structured identically to the first course.  

 The third course is a three credit hour, semester-long course. As in the previous 

two courses, this course continues with inquiry-based design using the 5E 

Instructional Model and includes additional topics regarding special populations, such 

as the needs of special populations (special education, 504, etc.), diversity and equity, 

and instructional technology. PSTs are required to have nine field-based contact hours 

(seven observation hours and two active instructional delivery hours) in a high school 

classroom.  

 The fourth course is a PBL course that is the focus of this study. It is also a 

three credit hour, semester-long course requiring eleven hours of middle or high 

school classroom contact (eight hours of observation and a minimum of three hours of 

active instructional delivery). The course is facilitated through the PBL framework. 

Twenty-first century skills, advanced inquiry design, and instructional technology are 

heavily emphasized in this course. Students in this course use a PBL framework to 

first engage in a global PBL activity and then design two PBL lessons over the course 

of the semester. The first includes designing a small, three to five day PBL lesson to 

teach in the mentor teacher’s classroom to middle or high school students; the infusion 

of global collaboration into this lesson design is not required due to time and lesson 

delivery logistics. The second lesson is designed as a full PBL unit and must include 

the addition of global collaboration; however, this lesson has no field-based teaching 

component.   



Texas Tech University, M. Kate York, December 2017 

 

71 

Inclusion of classroom-based global collaboration in the PBL course 

design. PBL is grounded in providing relevancy to students’ lives, engaging students 

in inquiry-based investigations, facilitating collaborative processes, and using 

emergent technologies (Krajcik & Czerniak, 2014). These fundamentals are reflected 

in the course rationale provided to students in the course syllabus (also see Appendix 

B): 

Project-based instruction engages learners in exploring authentic, important, 

and meaningful questions of real concern to students. Through a dynamic 

process of investigation and collaboration and using the same processes and 

technologies that scientists, mathematicians, and engineers use, students work 

in teams to formulate questions, make predictions, design investigations, 

collect and analyze data, make products and share ideas. Students learn 

fundamental science and mathematical concepts and principles that they apply 

to their daily lives. Project-based instruction promotes equitable and diverse 

participation and engages students in learning. 

 

Additionally, PBL readily supports the development of critical 21st century 

skills. These skills are a vital component of PBL methods (Larmer & Mergendoller, 

2010), and studies have demonstrated that using PBL is an effective instructional 

method for developing both content acquisition and 21st century skills (Holm, 2011; 

Thomas, 2000). As such, it provides an ideal format for integrating global 

collaboration within PST preparation, where students develop content and skills by 

engaging in learning experiences with authentic, global partners.  

 For this course, global referred to any entity beyond the borders of the United 

States- in essence, international. Collaboration was defined as working together with 

others for the purpose of exchanging ideas, increasing knowledge, completing a 

project, and/or creating a product. Additionally, this course focused on global 

collaboration specifically in the context of classroom instruction, not community-
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based or study abroad experiences. To more fully address the global collaboration 

component, the following was also included in the syllabus as a learning outcome for 

students enrolled in the course (see Appendix B):  

Students will engage in global partnerships and collaborations in order to 

practice digital and global citizenship and to foster global competence, 

awareness, and appreciation that can be transferred to future classrooms. 

 

 To support this learning goal, course instructors purposefully designed the 

course activities to include several global collaboration experiences for STEM PSTs. 

As a function of these course activities and learning outcomes, students engaged in 

three different types of global collaboration experiences, followed by a culminating 

capstone project. The global collaborations and capstone experience are described 

below.  

Experience 1. The first experience was facilitated through the iEARN 

organization, which partners teachers and students from around the world in a variety 

of projects ranging from limited collaboration activities to more intensive global 

contribution collaborations (Nugent et al., 2015). For the PBL course, students 

participated in a limited collaboration project, where in teams of two or three they 

completed a mathematics PBL unit involving origami and then uploaded their 

creations to the project space within the iEARN site for public comment. Students 

from around the world were able to comment and engage in dialogue with PSTs 

regarding their origami creations, and vice versa. The purpose of this activity was to 

introduce STEM PSTs to the PBL lesson format, while simultaneously teaching 

content and providing them with a global collaboration experience. The full lesson 

design can be found in Appendix C.  
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Experience 2. The second global collaboration involved a multi-week 

discussion exchange with STEM PSTs enrolled at a university in Belarus. During this 

collaboration, teams of students for six weeks responded to education-related prompts 

co-created by the course instructors at both universities (see Appendix D). The team 

members were different than those in Experience 1, but similarly consisted of two or 

three students. This collaboration was facilitated through a discussion board within 

iEARN. Students initiated the project by making introductory videos of themselves to 

send to their partners. This activity was followed by a series of discussions over the 

next several weeks. These asynchronous discussion activities were supplemented by 

two synchronous Skype (2015) sessions. Skype, a technology-supported text and 

video communication platform, was selected for its ease of use and accessibility for 

both partners in the collaboration. The level of collaboration was sustained engaged 

collaboration (Nugent et al., 2015). 

Experience 3.  The third global collaboration included both STEM PSTs and 

in-service teacher graduate students enrolled at a university in South Korea. Similar to 

the Belarusian collaboration, students over a six-week time period responded to 

education-related prompts co-created by the two course instructors (see Appendix E). 

The same PST groups were used in this collaboration as in the Belarusian 

collaboration. The South Korean collaboration was facilitated through an instructor-

created wiki using Wikispaces (2015), which is a technology-supported “social writing 

platform” that facilitates communication and collaboration (para. 1). A wiki was 

selected for its accessibility for both partners in the collaboration. Only asynchronous 
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collaboration was available for this partnership. The level of collaboration was 

sustained engaged collaboration (Nugent et al., 2015).  

Capstone project. As a final capstone experience in the course, students were 

asked to individually design their own STEM PBL unit, where they were to include a 

global collaboration experience that could be used with their future students. They 

were required to draw from their own personal experiences with PBL design and 

teaching and global collaboration during the course to develop this lesson. This lesson 

was designed as a culminating project with applicability to share with future K-12 

classroom students and teachers to promote and involve others in classroom-based 

global experiences. 

Participant Selection and Sampling Procedures 

In case studies, it is important to purposefully select participants who can “best 

inform the research questions and enhance the understanding of the phenomenon 

under study” (Sargeant, 2012, p. 1). Participants in this study were recruited from 

students enrolled in an upper-level PBL course within the STEM TPP at a large public 

research university in Texas. Participants were purposefully selected based on the 

following criteria:  

1. successful completion of the required prerequisite courses in the program and  

 be eligible to complete their culminating semester-long student teaching  

 placement upon successful completion of the PBL course; 

2. declared major in a STEM content area or be an Interdisciplinary Studies (IS)  

 major with a STEM content-area emphasis;  

3. seeking a secondary (middle school or high school) STEM-related content area  
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 teaching certification; and 

4. indicated no previous participation in STEM classroom-based global  

 collaboration experiences during their educational careers.  

This program, and subsequent PBL course, was purposefully selected for its 

constructivist-based STEM teacher preparation, which promotes progressive, student-

centered instructional methods. Although the selection of this sample was also subject 

to convenience sampling, given that the researcher has access to the program and its 

students, it was necessary and purposeful. The context of this case was rich with 

information that could best inform the research questions based on the perspectives 

and experiences of these specific participants enrolled in this specific PBL course. 

Issues of bias resulting from a convenience sampling design (Creswell, 2014) are 

discussed further in this chapter.    

While participation was completely voluntary, any student enrolled in the PBL 

course meeting the selection criteria was provided the opportunity to participate. A 

total of thirteen students were eligible (N=13). Eligible students were given a 

recruitment flier and a consent form. While all eligible participants signed a consent 

form, the final number of participants was twelve (N=12) (8 females and 4 males). 

One participant’s data was not used due to course attrition. Participant characteristics 

can be found in Table 1.  

Permission and Ethical Considerations of Human Subjects 

 Permission regarding the conduction of this study was requested and granted 

from the Human Research Protection Program at Texas Tech University and the 

university at which the research was conducted (see Appendices F and G).   
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Note. aGrades 4-8 Science or Math certification applies only to those seeking/holding 

an interdisciplinary studies degree.  bGrades 7-12 Science certification type is an 

aggregate category of any science certification awarded within that grade range, 

including single-subject and composite certifications.  
 

 

 

The researcher was one of the instructors of the course and was involved in 

collecting data pertaining to class assignments, analyzing the data, and interpreting the 

results. To help reduce coercion and bias, the course Teaching Assistant (TA) was 

responsible for administering and collecting data from the questionnaire (discussed 

Table 1   

   

            Characteristics of Study Participants     

Demographics   Sample Size (N=12) 
   

Gender   
   

          Male  4 
   

          Female   8 
   

Degree Seeking   
   

          Undergraduate  11 
   

          Post baccalaureate  1 
   

Certification Type   
   

          Grades 4-8  0 
   

          Grades 7-12 Sciencea  10 
   

          Grades 7-12 Math   2 
   

Intent to Teach Immediately Upon Certification   
   

          Yes  7 
   

          No  3 
   

          Uncertain  2 
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further in the Data Sources and Collection Methods section of this chapter). While the 

researcher facilitated the three follow-up interviews (discussed further in the Data 

Sources and Collection Methods section of this chapter), these were conducted outside 

of class time and were used to clarify and expand on written responses to the 

questionnaire. Data collection and research outcomes were not discussed during class, 

and all data analysis was conducted after the completion of the course. 

All participants in this study were provided informed consent prior to 

participation (see Appendices H and I). Participants were advised that their 

participation would occur as a function of the natural course of their studies, but would 

not in any way be reflected in their grade. In addition, participants were informed that 

no compensation would be provided to them for their participation in the study. 

Special precautions to protect participant confidentiality were taken by keeping all 

data and artifacts collected in secure sites (including a locked file cabinet in the 

researcher’s office or on a password-protected computer), strategic interview 

scheduling so as not to draw attention to the participants, assigning all participants a 

pseudonym for coding and reporting purposes, and refraining from discussing the 

study during data collection with others not directly involved with the study. 

Identifying information was not linked to any documentation and any use of this 

material in publications or presentations will never be associated with participants in 

this study without permission. 

Participant Narratives 

 The following participant narratives provide individual characteristics of the 

participants. All participants were assigned pseudonyms.  



Texas Tech University, M. Kate York, December 2017 

 

78 

• Allison- white, female, biochemistry major; Allison was seeking her 

Composite Science (7-12) teaching certification. Allison indicated 

some previous global experience, in that her high school had 

international exchange students from South Korea. However, she 

indicated that classroom-based global collaboration was something new 

to her. Allison indicated that she did intend to teach immediately upon 

graduation and certification.   

• Anna- non-white, female, biology major; Anna was seeking her 

Composite Science (7-12) teaching certification. She indicated that she 

had never engaged in global collaboration experiences prior to the PBL 

course. Anna indicated that she did intend to teach immediately upon 

graduation and certification.   

• Brittney- non-white, female, biology major; Brittney was seeking her 

Life Science (7-12) teaching certification. She did not indicate any 

previous classroom-based global collaboration experience. Brittney 

indicated that she did intend to teach immediately upon graduation and 

certification.   

• Catherine- non-white, female, biology major; Catherine was seeking 

her Life Science (7-12) teaching certification. She indicated no prior 

classroom-based global collaboration experience. Catherine was 

uncertain of her intent to teach immediately upon graduation and 

certification.  
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• Cole- a white, male, mathematics major; Cole was seeking his 

Mathematics (7-12) teaching certification. He indicated that he had 

prior international experience through a choir collaboration with a 

student choir from Japan during middle school. Cole was uncertain of 

his intent to teach immediately upon graduation and certification.  

• Elaine- white, female, biology major; Elaine was seeking her Life 

Science (7-12) teaching certification. She did not indicate any previous 

classroom-based global collaboration experience. Elaine did not intend 

to teach immediately upon graduation and certification.   

• Eric- a non-white, male, mathematics major; Eric was seeking his 

Mathematics (7-12) teaching certification. He did not indicate any 

previous classroom-based global collaboration experience. Eric 

indicated that he did intend to teach immediately upon graduation and 

certification.   

• Gregory- white, male, molecular biology major; Gregory was seeking 

his Composite Science (7-12) teaching certification. He indicated some 

previous global experience, in that his high school had international 

exchange students. However, he indicated no prior classroom-based 

global collaboration experience. Gregory did not intend to teach 

immediately upon graduation and certification.   

• Jennifer- non-white, female, biology major; Jennifer was seeking her 

Life Science (7-12) teaching certification. She did not indicate any 

previous classroom-based global collaboration experience. Jennifer 
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indicated that she did intend to teach immediately upon graduation and 

certification.   

• Leah- non-white, female, biochemistry major; Leah was seeking her 

Composite Science (7-12) teaching certification. She indicated that she 

had prior experience in a two-week study abroad trip to Taiwan during 

her freshman year in college; however, she had not been exposed to 

classroom-based global collaboration during her educational career. 

Leah indicated that she did intend to teach immediately upon 

graduation and certification.   

• Rachel- a non-white, female, science education major; Rachel was a 

post-baccalaureate student seeking her Life Science (7-12) teaching 

certification. She indicated that classroom-based global collaboration 

was new for her. Rachel indicated that she did intend to teach 

immediately upon certification. 

• Thomas- a non-white, male, biology major; Thomas was seeking his 

Life Science (7-12) teaching certification. He did not indicate any 

previous classroom-based global collaboration experience. Thomas did 

not intend to teach immediately upon graduation and certification.   

Data Collection and Analysis Procedures 

 It is important when doing case study research that a variety of data sources be 

collected. According to Baxter and Jack (2008),  

each data source is one piece of the ‘puzzle,’ with each piece contributing to 

the researcher’s understanding of the whole phenomenon. This convergence 
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adds strength to the findings as the various strands of data are braided together 

to promote a greater understanding of the case. (p. 554) 

 

Yin (2009, 2012) proposed six frequently utilized sources of data: 1) direct 

observations, 2) interviews, 3) archival records, 4) documents, 5) participant-

observation, and 6) physical artifacts. The following sections detail the data sources, 

collection, and analysis procedures that were used during the study in order to paint a 

vivid picture of the phenomenon.  

Data sources and collection methods. Multiple data sources were used as a 

means of triangulation (Yin, 2014). Specific to this study, the researcher collected data 

from documents, an open-ended questionnaire, a focus-group interview, and semi-

structured follow-up interviews. Table 2 provides a summary of the data sources. Each 

of these was used to inform the research questions more thoroughly, which were 

written to explore the TPB (Ajzen, 1991) constructs of attitude, subjective norms, 

perceived behavioral control, and behavioral intent.  

Documents and physical artifacts. Documents collected during the study 

included iEARN electronic discussion board posts, Wikispaces electronic discussion 

board posts, and PBL lesson plans created by the participants. The electronic 

discussion board posts were collected weekly for the duration of the six-week 

collaborations. The PBL lesson plans were created as a culminating capstone project, 

which were submitted by participants after the completion of the global collaborations 

at the end of the semester. It should be noted that participants and instructors had 

previous experience using collaborative technology to facilitate on-line discussions, 

although these two specific collaborative sites were novel to the participants, the TA, 
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and the non-researcher course instructor. The researcher provided directions and 

opportunity for practice with these technology platforms prior to the collaborations 

and ongoing support during the collaborations. While all PSTs enrolled in the course 

completed these activities as a function of their coursework, only documents and 

artifacts from study participants were used. Data collection was ongoing throughout 

the course as participants engaged in the global collaboration experiences. Documents 

and physical artifacts were analyzed using directed content analysis, which is detailed 

further in the Data Analysis section of this chapter (see p. 88). These data were used to 

more thoroughly address the second and third research questions by primarily 

exploring elements of attitude and perceived behavioral control and, to a lesser extent, 

subjective norms and behavioral intent.  

Questionnaire. An open-ended questionnaire was given to all students as a 

function of their coursework at the end of the course after the completion of the global 

collaborations (see Appendix J); however, only responses from participants were used 

in the study. Questionnaires are beneficial for gathering data about “people’s 

knowledge, beliefs, attitudes, and behavior” (Boynton & Greenhalgh, 2004, p. 1312). 

They allow time for participants to reflect on the questions and provide more 

thoughtful answers. Additionally, questionnaires may be less intimidating than 

interviews, where participants may not feel as comfortable or be as forthcoming with 

responses (Wright, 2005). While the researcher established a good rapport with the 

participants, allowing them the opportunity to think about their experiences, complete 

the questionnaire at their convenience, and freely respond to questions without the 
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time constraints or potential added pressure of an interview may have served to 

increase the likelihood of honest, accurate responses.  

 

            Table 2   

      

            Summary of Data Sources     

Data Source Data Typea Evidence    

Electronic discussion 

board posts 

Document Weekly group responses 

between global partners in 

Wikispaces and iEARN 

collaboration sites    

Focus group interview Interview Whole-class discussion; only 

participant data used for 

study    

Questionnaire Interview  12-item, open-ended 

questions; individual 

participant responses 

provided in Qualtrics    

Follow-up interview Interview Purposefully selected; 

follow-up to questionnaire 

responses    

PBL lesson design Document Individual global PBL lesson 

design  

      

Note. Sources are listed in order of their collection. aData type designation derived 

from “Collecting Case Study Evidence: The Principles You Should Follow in 

Working with Six Sources of Evidence,” by R. Yin, 2009, Case Study Research: 

Design and Methods, p. 99-126.  

 

 

Using a survey instrument created by Yang et al. (2014) as reference to 

establish concurrent validity (Laerd Dissertation, 2012), a 12-item, open-ended 

questionnaire was purposefully designed to specifically answer the research questions 

regarding STEM PSTs’ conceptual understanding, attitudes, and future intent 
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associated with global collaboration. The questionnaire was then reviewed by the 

course instructor, the course TA, and the South Korean professor, all who had 

extensive knowledge of the course, learning outcomes, constructivist pedagogy, and/or 

global collaboration. The questionnaire was administered through the survey-based 

software Qualtrics (2015) to all students in the course as function of their coursework, 

but only responses from the study participants were collected for the purpose of this 

research. Responses to the survey questions were analyzed using directed content 

analysis, which is detailed further in the Data Analysis section of this chapter. The 

questionnaire addressed the first, third, and fourth research questions and was 

designed using the TPB (Ajzen, 1991) to explore the participants’ attitudes, subjective 

norms, perceived behavioral control, and behavioral intent. A specific item analysis 

linking questionnaire items to corresponding research questions can also be found in 

Appendix J.    

Interviews. Two forms of interviews were used during this study: 1) a focus 

group interview and 2) individual follow-up interviews to the questionnaire responses.  

Focus group interview. Focus group interviews provide several benefits to data 

collection. According to Simons (2009), “group interviews…can be less threatening to 

any one individual; they enable you to get a sense of the degree of agreement on issues 

and they provide a cross-check on the consistency of perspectives and statements of 

certain individuals” (p. 49). Focus groups are ideal for generating rich dialogue and 

interaction between participants that encourages the sharing of personal thoughts, 

beliefs, and experiences (Williams & Katz, 2001).  
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Focus groups also present unique challenges and limitations that need 

consideration. The researcher must be skilled at facilitating group discussion by 

establishing an atmosphere of safe sharing, active listening, asking probing questions, 

and effectively managing group dynamics (Williams & Katz, 2001). It is also 

important to recognize that the data generated from focus groups presents the 

collective perspectives of the specific participants, but is not generalizable and does 

not provide a robust assessment of individual knowledge (Grudens-Schuck, Allen, & 

Larson, 2004). Additionally, the researcher must also take into consideration social 

norms and the influence of each individual participant in the group on others and vice 

versa. However, the co-construction of knowledge and meaning-making reflected in 

the peer-peer interaction provides a unique opportunity to explore participants’ 

subjective norms regarding the topic.  

In education-related contexts, the use of focus groups has become more 

prominent over the past several decades (Krueger & Casey, 2009). This is especially 

true in the areas of program and curriculum development; focus groups can provide 

insight into the effectiveness and value of particular topics or methodologies 

(Williams & Katz, 2001).   

The focus group interview for this study was conducted as a function of 

student coursework. All students enrolled in the course participated in a group 

interview regarding their experiences with global collaboration. However, only 

responses from those students who had elected to participate in the study were used 

and analyzed. All participants took part in the interview. The interview took place 

during class towards the end of the semester.  
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A semi-structured interview protocol was used to guide the discussion within 

the focus group (see Appendix K). A semi-structured interview protocol was selected, 

as it provided a focused, guided inquiry of the topic at hand, while still allowing the 

researcher the flexibility to probe more deeply and seek clarification of respondents’ 

answers (Barriball & While, 1994). Semi-structured interviews begin with broad 

issues, but allow for the researcher to use additional questions and conversation to 

explore more thoroughly the topic (Thomas, 2016). The interview protocol used the 

same questions asked in the questionnaire, but also included additional questions that 

were responsive to the discussion board posts made by participants during their global 

collaboration experiences. Using the same questions as the questionnaire allowed the 

researcher to gather data based on the collective experience of global collaboration 

generated by the dialogue and interaction of the participants in the focus group, in 

addition to having their personal, individual questionnaire responses.  

The focus group interview took place several weeks into the global 

collaborations, but before the completion of the collaborations. Field notes were taken 

by the researcher, and the interview was audio recorded and transcribed. Data was 

analyzed using directed content analysis. This is discussed further in the Data Analysis 

section of this chapter. The focus group interview addressed each of the four research 

questions, exploring elements of attitudes, subjective norms, perceived behavioral 

control, and behavioral intent.  

Individual follow-up interviews. In-person, semi-structured interviews served 

as follow-up interviews to the questionnaire and took place at the end of the course 

after the completion of the global collaborations. Selection of participants for the 
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follow-up interview was based on questionnaire responses, in addition to the following 

criteria:  

1. the intent to complete their student teaching placement and TPP within six  

 months of completion of the PBL course, and  

2. the intent to teach immediately upon completion of the TPP.  

Not all students in the program may plan to teach immediately after earning 

their teaching credentials, opting instead to further their education in graduate or 

professional school or to pursue other career opportunities first. The follow-up 

interviews allowed the researcher to more thoroughly explore the responses of those 

participants who would most immediately be able to put global collaboration into 

practice in their future classrooms.  

Five participants (N=5) met the criteria, and three participated in the interview 

(N=3) (2 female science majors; 1 male math major). The questions asked during the 

interview followed those in the questionnaire, but participants were asked to elaborate 

on the answers they provided (see Appendix L). Using the same protocol allowed the 

researcher to clarify participant written responses. Fields notes were taken by the 

researcher, and interviews were audio recorded and transcribed. Member checking 

occurred after transcription, where individual follow-up interview transcripts were 

provided to the participants for verification to ensure accuracy and to avoid incorrect 

interpretation. No changes were made. Data analysis included directed content 

analysis. It is discussed further in the Data Analysis section that follows. These 

interviews served to more thoroughly address the third and fourth research questions 

by exploring elements of attitude, perceived behavioral control, and behavioral intent.  
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Data analysis. This study used directed content analysis processes to analyze 

the data. Directed content analysis is “a deductive use of theory based on their 

distinctions on the role of theory….The goal of a directed approach to content analysis 

is to validate or extend conceptually a theoretical framework or theory” (Hsieh & 

Shannon, 2005, p. 1281). The first level of analysis involved coding data using a priori 

coding categories based on Ajzen’s (1991) TPB (Hsieh & Shannon, 2005; Yin, 2014), 

which were assigned specific research questions. These a priori categories specifically 

addressed the TPB constructs of attitudes, subjective norms, perceived behavioral 

control, and behavioral intent regarding PSTs exposure to global collaboration during 

their teacher preparation. Data were coded according to these a priori categories using 

specific aspects or criteria associated with the a priori category and its assigned 

research question. A second coding round of data created subcategories within each of 

the a priori categories (Erlandson et al., 1993; Merriam, 2009). For example, the a 

priori theme for attitude consisted of several subcategories, including beliefs about 

global collaboration, beliefs about constructivist pedagogy, beliefs about global 

education, etc. Each of these subcategories was further broken down during 

subsequent data analysis. Beliefs about global collaboration, for example, contained 

additional subcategories, such as perceived benefits to PSTs, perceived benefits to K-

12 student, perceived non-benefits to PSTs, perceived non-benefits to K-12 students, 

etc. Responses pertaining to 21st century skills were grouped into subcategories 

according to the a priori codes associated with the four major student outcomes 

established in the P21 Framework: content knowledge and key 21st century themes; 
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learning and innovation skills; information, media, and technology skills; and life and 

career skills.  

A sample coding schema of the a priori categories, linked research questions, 

and the specific aspects and criteria used to code the data is found in Table 3. 

Additionally, sample evidenced responses for each initial a priori category, in addition 

to their subcategory designations after subsequent rounds of data analysis, are 

included. All data analyses (i.e. interviews, questionnaires, and documents) were 

conducted by hand.  

 

Table 3     

 

Data Analysis Thematic Category Development Sample 

Initial A 

Priori    

Category 

Research 

Question 

(RQ)     

Addressed 

Specific 

Aspects/Criteria 
Sample Evidenced Responsesa Subcategory  

Attitude RQ2 benefits, non-

benefits, positive 

feelings or 

perceptions; 

negative feelings 

or perceptions 

Multiple benefits can result from 

collaborating with others from 

around the world on projects, such 

as ...practice in teaching/learning 

strategies. (Wikispaces discussion 

board, Leah) 

benefits 

(personal): 

teaching pedagogy  

     
 

RQ3 benefits, non-

benefits, positive 

feelings or 

perceptions; 

negative feelings 

or perceptions 

Content can be implemented by 

having both of them work on the 

same project...if there is a country 

that gets more earthquakes, then 

"What are earthquakes like," "How 

does it happen?"....use each other as 

a research tool. (follow-up 

interview, Jennifer) 

benefits (K-12 

students): STEM 

content 

acquisition 

     
 

RQ3 benefits, non-

benefits, positive 

feelings or 

perceptions; 

negative feelings 

or perceptions 

Learning a new content can be very 

difficult for a student, and adding on 

the complications of global 

collaboration could be an additional 

source of stress rather than helpful 

in teaching the content. 

(questionnaire response, Elaine) 

non-benefits (K-

12 students): 

STEM content 

acquisition 

 

 

   
 

(continued) 
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Initial A 

Priori    

Category 

Research 

Question 

(RQ)   

Addressed 

Specific 

Aspects/Criteria 
Sample Evidenced Responsesa Subcategory  

Subjective 

Norms 

RQ4 perceptions of 

others' feelings, 

enactments, or 

relative 

importance 

I'm not sure if my supervising 

teacher actually knows about this… 

(follow-up interview, Jennifer) 

important others: 

supervising 

teacher 

     

Perceived 

Behavioral 

Control 

RQ1 definition, 

components, 

design 

Another essential component is a 

common goal or purpose. 

(questionnaire response, Anna)         

conceptual 

understanding 

      
RQ4 challenges, 

concerns, 

perceptions of 

preparedness, 

self-efficacy 

I feel like the human connection is 

hard to grasp when it is through 

iEARN or through some other 

platform. (focus group interview, 

Eric) 

perceived 

challenges 

     

Behavioral 

Intent 

RQ4 indication of 

intent 

I could definitely see myself, for 

example, collaborating with a class 

around the globe on a similar class 

project. (questionnaire response, 

Anna) 

plan to implement 

          

Note. aPseudonyms assigned to all participants.  

 

 

 

Establishing Trustworthiness 

Trustworthiness is necessary to establishing methodological rigor when 

engaging in qualitative research (Erlandson et al., 1993). However, validity and 

reliability of qualitative methods cannot be established in the same manner as in 

quantitative methods. Therefore, corresponding measures must be employed to ensure 

the trustworthiness of qualitative research (Shenton, 2004). Specifically, the four 

criteria of evidence as laid out by Lincoln and Guba (1985) were used in this study- 

credibility, transferability, dependability, and confirmability.  

Credibility. Credibility refers to the believability of the results of a particular 

study. This study used the TPB (Ajzen, 1991) as a theoretical perspective in 



Texas Tech University, M. Kate York, December 2017 

 

91 

collecting, analyzing, and interpreting data of PSTs’ beliefs and intent regarding 

classroom-based global collaboration experiences. The predictive validity of TPB has 

been used successfully in numerous studies to explore a variety of human behaviors 

(Ajzen, 2011). Using an established theoretical framework helps establish credibility, 

because it “makes explicit the reality that researchers are unlikely to be working from 

the naive perspective that is often viewed as the hallmark of naturalistic designs” 

(Hsieh & Shannon, 2005, p. 1283).  

One of the most pressing issues with establishing credibility is accurately 

interpreting the constructed realities of the participants in a given context (Erlandson 

et al., 1993). To adequately achieve this goal, five criteria were posited by Lincoln and 

Guba (1985): 1) high-credibility field activities, including prolonged engagement, 

persistent observation, and data triangulation; 2) peer debriefing; 3) negative case 

analysis; 4) referential adequacy; and 5) member checks.  

 Prolonged engagement with the participants occurred throughout the duration 

of the study, as the course met weekly (15 weeks) for three hours each class. This 

added to the depth of understanding of the researcher. Peer debriefing was used 

throughout in reviewing the data, allowing for neutral feedback. Triangulation was 

established by using multiple data sources, including a focus group interview, a 

questionnaire, follow-up interviews, and participants’ lesson designs and responses to 

discussion prompts on the iEARN and Wikispaces collaboration sites. Additionally, 

written and oral responses were collected from participants and member checks for 

accuracy of interview data were conducted. Negative case data is also presented, as it 

is important to report comprehensive results in an effort to reduce bias.   
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Transferability. Transferability refers to the applicability of the findings to 

other similar contexts. It does not seek to make broad assertions; rather, it allows 

others to make connections between the results of the study and the relevance and 

applicability to their own personal context (Erlandson et al., 1993). Transferability 

was established through thick descriptions from interview, questionnaire, and 

discussion board post data (Erlandson et al., 1993). Thick descriptions allowed for 

critical evaluation of the results as they could be applied to other persons or in other 

contexts.  

Dependability. Dependability refers to the consistency of the research 

processes and findings; details of the study should be sufficient as to allow 

independent researchers to replicate the methods in similar contexts (Lincoln & Guba, 

1985; Shenton, 2004). Dependability was established through the use a researcher-

created weekly reflexive journal (see Appendix M) and an audit trail of participants’ 

responses to discussion board posts, questionnaires, and interviews (see Appendices N 

and O). The researcher’s dissertation committee also served as auditors, assessing 

methodological adequacy and providing feedback on the interpretations, conclusions, 

and recommendations derived from the data.  

Confirmability. Qualitative research is not devoid of potential influence by 

the researchers’ personal bias, but must be minimized (Yin, 2014). As with credibility, 

the use of theory (in this study, the TPB) provides the researcher with an informed 

perspective and a framework with which to analyze the data, serving to reduce bias. 

Accurate records of data collection, methods, and analysis procedures were retained so 

“other researchers can independently judge whether research inferences are logical, 
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whether findings are grounded in the data, and whether a study’s research process is 

suitable as a basis of further study” (Carcary, 2009, p. 21). As with dependability, an 

audit trail of participant responses was used for establishing confirmability. 

Additionally, the reflective journal documented researcher thoughts, feelings, and 

ideas that influenced the decision-making processes that occurred throughout the 

study, supporting confirmability and establishing trustworthiness (Erlandson et al., 

1993). Using multiple sources of data collection for triangulation also contributed to 

confirmability of the study.  

Delimitations 

 Delimitations are boundaries within the research design that have been 

intentionally imposed by the researcher and serve to restrict the scope of the study 

(Rudestam & Newton, 2007). The following delimitations applied to this study: 

1. This study served as a focused, initial study for determining the  

conceptual understanding, perceptions and beliefs, and intent of future 

classroom use of classroom-based global collaboration in STEM PSTs within a 

single TPP at a large, public university in Texas.  

2. This study captured only the perspectives provided by the participants, who  

were students enrolled in an upper-level STEM teacher preparation course . 

These participants comprised a diverse community, with individually unique 

backgrounds, experiences, and teaching perspectives and philosophies.    

3. Direct applicability of the findings is limited to the program itself and other

 similarly-designed programs. However, while generalizability to all TPPs is  

 not appropriate, outcomes of this study may be transferable to other programs  
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 in other contexts.  

Context of the Researcher 

 In doing naturalistic inquiry, purposeful involvement of the researcher is 

critical to fully exploring and explaining the phenomenon under study; therefore, the 

researcher took on a more active role during this study. However, it is necessary to 

acknowledge the potential for bias in doing so. Any researcher engaged in naturalistic 

inquiry “bring[s] certain constructed realities to their research settings and in these 

human settings find other constructions of reality among their respondents” 

(Erlandson et al., 1993, p. 21).  

The researcher is an educator with knowledge and reputation in both K-12 and 

higher education contexts. The researcher has 12 years of secondary STEM teaching 

and leadership experience and three years of experience in higher education and 

teacher preparation. The researcher’s longevity in the field with PST and in-service 

teachers has provided opportunities to learn about and examine educators’ practices. 

Additionally, the researcher has extensive experience in PBL design, global 

collaboration, instruction, and 21st century skills development. 

It should be noted that the researcher was one of the instructors for the PBL 

course used in the study. The researcher was responsible for curriculum design and 

implementation within the course. This provided the researcher with a unique 

perspective and allowed the researcher to build trust with participants that otherwise 

might be more difficult to establish. However, the researcher acknowledges that 

because portions of the study were epistemological in nature, the data and reflections 
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may be subjective as both the educator and researcher (Reybold, Lammert, & 

Stribling, 2013).  

The location and participant selection was based on researcher personal 

knowledge and existent relationships with the university. Although conducting 

research at sites where the researcher has a vested interest is not advised (Creswell, 

2014), this research was purposefully and intentionally designed, as the relationship 

negotiated at the university with PSTs is complex, but rich with information regardless 

of the researcher’s personal foundations as an educator. Researcher precautions for 

establishing the trustworthiness of the study were adhered to in effort to decrease the 

risk of bias.   

Summary of Methodology 

This research study was conducted to explore STEM PSTs’ conceptual 

understanding of global collaboration, the perceived benefits of engaging in 

classroom-based global collaboration, and intentions of designing and implementing 

global collaboration experiences in their future classrooms. A qualitative, exploratory 

case study was selected, as this approach allowed for rich explanation, reflective 

dialogue, and the sharing of personal experiences and factors that helped paint a more 

vivid picture of the phenomenon (Creswell, 2013).  

STEM PSTs enrolled in a PBL course at a large, public university in Texas 

were recruited according to approved Institutional Review Board protocols. Data was 

collected through a variety of means, including interviews, documents, and 

questionnaires during the semester-long PBL course. 
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Data analysis used directed content analysis processes (Hsieh & Shannon, 

2005). Interviews were audio recorded and transcribed verbatim using qualitative 

techniques (Creswell, 2013; McMillan & Schumacher, 2009). Data was initially 

analyzed using a priori categories developed from Ajzens’ (1991) TPB. Subsequent 

analysis used inductive methods to further refine these categories into subcategories to 

determine relationships and more completely address PSTs’ beliefs and intent of using 

classroom-based global collaboration after having experienced it during their 

preparation (Strauss & Corbin, 1998). All data analysis was conducted by hand-coding 

interviews, questionnaires, documents and physical artifacts. Trustworthiness was 

achieved through prolonged engagement with the participants, using multiple sources 

of data collection for triangulation, using an established theoretical framework as a 

lens through which to analyze the data, providing thick description of the data, and 

creating a reflexive researcher journal and an audit trail. 
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CHAPTER IV 

RESEARCH FINDINGS 

This study sought to explore STEM PSTs’ conceptual understanding, 

perceptions and beliefs, and expressed intent of using classroom-based global 

collaboration pedagogies in their future STEM classrooms using Ajzen’s (1991) TPB 

as a theoretical lens in which to analyze the data. Specifically, data was collected and 

analyzed to answer the four research questions of the study: 

1. How do STEM PSTs conceptually define and describe classroom-based global  

 collaboration?  

2. What perceived personal benefits, if any, do STEM PSTs find in classroom- 

 based global collaboration experiences? 

3. What perceived benefits, if any, to K-12 students do STEM PSTs believe  

 would occur through engaging in classroom-based global collaboration  

 experiences?  

4. How, if at all, do STEM PSTs intend to plan, design, and implement  

 classroom-based global collaboration in their future STEM classroom with K- 

 12 students? 

The data collected from the participants in this study provided insight into 

STEM PSTs’ attitudes, subjective norms, perceived behavioral control, and behavioral 

intent regarding classroom-based global collaboration. Their expressed perceptions 

and beliefs highlighted several subcategories within each of Ajzen’s (1991) 

aforementioned a priori categories, which are presented in the following sections. 

Figure 3 presents a modified TPB model applied to the analysis of the data specifically 
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regarding classroom-based global collaboration. As presented in Figure 3, the 

constructs of attitude, subjective norm, perceived behavioral control, and behavioral 

intent were directly explored during this study; however, the study did not aim to 

explore or collect data pertaining to the predictive capability of behavioral intent on 

behavioral enactment.  

 

 

Figure 3. Path model for the theory of planned behavior: Classroom-based global 

collaboration and PST intent. Adapted from “A Comparison of the Theory of Planned 

Behavior and the Theory of Reasoned Action” by T. J. Madden, P. S. Ellen, and I. 

Ajzen, 1992, Personality and Social Psychology Bulletin, 18(1), p. 4. 
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have been specifically quoted as examples of evidence of the research findings. A 

comprehensive list of these excerpts is provided in the audit trail found in Appendix 

N.  

Conceptual Understanding of Classroom-based Global Collaboration 

The data collected regarding STEM PSTs’ conceptual understanding of global 

collaboration provided evidence of perceived behavioral control, as it contributes to 

PSTs’ knowledge base and perceived self-efficacy. During analysis, data from the 12 

participants were further separated into three subcategories: definitions, components 

and characteristics of successful classroom-based global collaboration, and design of 

classroom-based global collaboration.  

Defining classroom-based global collaboration. All 12 participants defined 

global collaboration as collectively working with others either from around the globe 

or outside the borders of one’s home country. The scope of the global collaborations 

within the provided definitions included simple exchanges of ideas and knowledge, 

engaging in discussions, providing feedback and critique, and working on joint 

projects with global partners.  

The perspective from which the 12 participants defined global collaboration 

differed. Four participants defined global collaboration from the perspective of the 

student. Brittney, for example, explained global collaboration this way:  

Global collaborat[ion] involves students interacting on a global scale to 

exchange ideas and communication about common interests or subjects. It is 

beneficial in extending learning beyond the classroom and introducing students 

to opportunities to share their knowledge with other students across the globe.1  

 

Gregory, Catherine, and Rachel shared similar student-centered definitions.  
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Four participants defined global collaboration from the perspective of the 

teacher. Elaine, Allison, and Anna defined global collaboration as a mechanism of 

instructional delivery on the part of the teacher. Eric defined it as a mechanism of 

learning specifically on the part of the teacher, saying that global collaboration allows 

one “to gain a more open perspective as a teacher/educator.”2  

Another four participants approached global collaboration from both the 

teacher and student perspectives. Jennifer stated that it is a “community for both 

teachers and students where they collaborate with other teachers and students in 

discussions and projects around the world.”3 Thomas, Cole, and Leah provided similar 

responses.  

Components and characteristics of effective classroom-based global 

collaboration. To assess STEM PSTs’ conceptual understanding, participants were 

asked to elaborate on specific components that they felt are essential to effective 

planning and implementation of global collaboration. A summary of these components 

is listed in Table 4, each of which are described more thoroughly below.   

Communication and collaboration skills were the most frequently noted 

components to establishing effective classroom-based global collaboration. Ten of the 

12 participants expressly stated such criteria as exhibiting respectful behavior, 

navigating language differences, actively engaging with partners, possessing an open-

mind and flexible attitude, and providing timely responses. The latter was mentioned 

by five of the 12 participants as being a critical piece. Thomas added that 

“timeliness…is essential because proper collaboration requires a good back and forth 
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discussion. If one party takes too much time to respond, then it can disrupt the flow of 

communication and negatively affect the collaboration.”4  

 

Table 4   

   

PSTs' Perceived Components and Characteristics of Effective Classroom-based Global 

Collaboration 

Component or Characteristic 
Number of 

Participants (N=12) 
% of Participants 

Effective communication and  

collaboration skills 
10 83 

   

Purposeful/goal-specific design 6 50 

   

Detailed planning and organization 5 42 

   

Technology considerations 5 42 

   

Mutual commitment and follow-through 4 33 

   

Pedagogical considerations 2 17 

   

Content considerations 1 8 

      
  

 

 

Another frequently mentioned component was establishing a purpose for the 

collaboration; the teachers involved in designing the collaboration need to have clear 

objectives and goals for doing so, along with clearly articulating those objectives and 

goals to their students. Six out of the 12 participants mentioned the importance of 

purposeful, goal-specific collaborations. Gregory stated, “I…think there has to be a 

realistic and interesting goal in mind for the students to collaborate to achieve.”5 Eric 
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expressed a similar sentiment, saying that “I don’t want to do a global collaboration 

just for the sake of doing a global collaboration. I want it to be for some reason.”6 

Additionally, five of the 12 participants indicated that technology skills and, 

specifically, technology access and platforms, play a large role in effective global 

collaborations. As Gregory explained, “The infrastructure has to support regular 

communication between the parties involved in the collaboration. If one or both 

parties can’t communicate because of hardware issues or even local regulations, the 

partnership can’t be fulfilled.”7 

 Detailed planning and organization (mentioned by five of the 12 participants) 

and teacher commitment (noted by four of the 12 participants) were also listed as 

important factors in establishing successful global collaborations. Partner teachers 

must have buy-in and devote time and resources to organizing and setting high 

expectations for students’ active participation. Leah, for example, included that 

“dedication to the collaboration and extensive prior planning will help make 

the…experience more effective.”8 

  Content and pedagogical-related criteria, such as differences in teaching 

methods between partner countries and designing STEM-specific collaborations, were 

infrequently mentioned. Only three of the 12 participants indicated either of these as 

important factors in designing classroom-based global collaborations.  

Design of classroom-based global collaboration. The final assessment of 

STEM PSTs’ conceptual understanding of global collaboration incorporated a STEM 

PBL lesson design activity (Capstone Project). The global collaboration component of 

the lesson design was evaluated using the definitions and criteria of the global 
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education continuum established by Nugent et al. (2015). While all 12 of the 

participants designed a STEM PBL lesson that incorporated global components, the 

sophistication of the level of the collaborations varied, as discussed below. 

Global awareness designs. Two participants, Thomas and Catherine, designed 

lessons that were at the level of global awareness- activities that provide exposure to 

cultures, regions, ideas, themes, or data from a global perspective, but that do not 

require personal interaction with others. In each of these two projects, the global 

activities called for students to utilize global data within the PBL lesson, but not 

requiring students to share data with others or directly interact with international 

partners. Catherine’s lesson involved using World Health Organization data for a 

project related to global viral diseases. Thomas’ project similarly had students 

research data related to lactose intolerance in different countries for use in a PBL 

lesson on global trends regarding digestion issues. While both projects listed a global 

component, global data collection, neither provided detail as to how this would be 

implemented.  

Limited communication and engaged collaboration designs. The other ten 

participants designed global collaborations within their PBL lessons in a similar 

format as those they personally experienced during the course. These collaborations 

evidenced limited communication (low levels of direct communication with global 

partners) and engaged collaboration (moderate to significant levels of interaction with 

global partners) activities. Nine of these projects referenced using existing websites, 

such as iEARN or ePals (2017) (a global collaboration teacher matching site), to 

facilitate the collaborations, while one indicated that the teacher would personally 
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establish contacts with international collaborators. All 10 projects in these two 

categories allowed students to have varying amounts of direct communication with 

their international partners. Among these, nine of the projects relied only on 

asynchronous communication between partners, specifically utilizing discussion 

boards. Only one project, designed by Allison, included plans for synchronous 

activities. 

Additionally, these lessons varied in the planning details of the collaboration. 

For example, Rachel, who designed a cell cycle project, discussed having students 

asynchronously partner with students in India through the global collaboration site 

ePals. However, no details were provided as to how this collaboration would look, the 

goals of the collaboration, or how students would be assessed on their 21st century 

skills within the collaboration. Conversely, in their respective PBL lessons about 

genetically modified organisms and ecology, Brittney and Elaine both provided 

implementation details, collaboration criteria, and collaboration assessment plans.  

One participant, Allison, was particularly detailed and thoughtful about the 

inclusion of global collaboration into her lesson design. Her lesson involved students 

collaborating with global partners through a website to complete a chemistry project 

over solubility. It contained both sustained synchronous and asynchronous 

communication components, set clear student expectations for working with 

international partners, and 21st century skills assessments on collaborative partnership. 

Allison explained her lesson in this way: 

I will arrange a temporary partnership with a science class in another country, 

and the students of both classes will explore this topic together. Through a 

combination of Skype calls and online forum posts, the students will share 
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their ideas and progress. Both classes will broaden their understanding of 

solubility by examining their partner classmates’ differing approaches. They 

will also learn to communicate promptly, clearly, and courteously – skills that 

are vital for functioning in today’s society…This collaboration will give 

students a taste of international cooperation toward a goal, and it relies entirely 

on the existence of an online collaborative community.9 

  

The design of this lesson provides evidence of a more sophisticated level of global 

collaboration.  

Shared data, parallel activities, and global contribution designs. No 

participants designed global collaboration elements within their lessons that included 

examples of shared data (collectively pooled data or research, but no direct 

communication), parallel activities (awareness of concurrent participation in the same 

project or activity, but no direct communication), or global contribution (the co-

creation of a meaningful product between partners as a result of the global 

collaboration).   

Perceived Personal Benefits 

 The data collected of STEM PSTs’ perceived personal benefits (or conversely 

non-benefits, as indicated by some participants) regarding their participation in 

classroom-based global collaboration are indicators of beliefs and perceptions and 

were used as evidence of PSTs’ attitudes. All 12 participants reported beneficial 

elements of participating in classroom-based global collaboration, although 

participants differed in what those benefits were and the extent of the benefits. 

Participant responses resulted in three subcategories: 21st century skills, pedagogical 

knowledge, and personal satisfaction.   
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21st century skills development. Most of the benefits mentioned by 

participants dealt with elements of personal 21st century skills development, as 

reported below based on the P21 Framework (2007) learning outcomes.  

Key subjects and 21st century themes: global awareness. The most frequently 

mentioned benefit, cited by 11 of the 12 participants, was the increased cultural 

awareness and appreciation that occurred through the sharing of ideas with global 

partners. Participants noted their enjoyment of learning about other cultures and 

education systems, along with getting to hear and read different global perspectives. 

For example, in a discussion board post to their Belarusian partners, the group 

comprised of Elaine, Thomas, and Brittney said,  

Some definite benefits of doing this collaboration have been getting to know 

other students from across the globe with the same passion for teaching! While 

we may come from different types of school systems and teach students 

differently, it has been refreshing to see another point of view and share our 

lesson plans with you.10  

 

Talking specifically about his overall experience with global collaboration, Gregory 

said,  

[It] was really interesting to me, and I think I absolutely benefited from it. I 

guess the challenge is remembering that we’re not alone. This isn’t all there is. 

There are a lot of other places doing lots of other things.11 

 

Elaine had a similar response, sharing that “it was very cool for them to share and be 

open to me seeing their world. It was very humbling, I feel, to have that experience.”12 

Leah mentioned that she enjoyed the origami project facilitated in iEARN, 

because students from Taiwan were participating. For her, there was “a lot of pride 

going [on to the project discussion board],”13 because she felt connected to her culture. 

Thomas indicated similar feelings seeing his native Pakistan participating in projects.  
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 Learning and innovation skills. Seven of the 12 participants noted benefits to 

their communication skills; concerns over language barriers with their limited English 

speaking partners served as a catalyst. Participants discussed increased attention to 

how they communicated and an increased level of self-awareness and empathy 

towards their global partners, particularly since the collaborations were facilitated in 

English. The collaborations made some participants more deliberate in their 

communication and more reflective of their communication skill set. Leah referenced 

her heightened consciousness when writing to or interacting with her global partners: 

being more explicit, not using jargon, and using simplistic word choices. Thomas and 

Allison also discussed how communicating with global partners provided them with a 

unique lens for reflecting on how they will support ELLs in their future classrooms.  

 Additionally, four participants indicated positive impacts on their critical 

thinking skills. Gregory and Allison, for example, mentioned in a discussion board 

post to their Belarusian partners that the “open-ended nature of the [discussion] 

questions [forced] them to think critically.”14 Cole and Eric provided a similar 

response to their Belarusian partners, saying that global collaboration “definitely 

invokes critical thinking….It’s a very effective learning tool to have someone explain 

what they are doing to someone else in an informed way.”15 

 Information, media, and technology skills. Ten of the 12 participants also 

reported increases in their information, media, and technology skills, particularly using 

various technology platforms to support research, communication, and collaboration. 

For example, in a discussion post to their South Korean partners, Cole and Eric wrote 

that “global collaboration is teaching us several skills, such as technology….Through 



Texas Tech University, M. Kate York, December 2017 

 

108 

the online wiki platform, we are developing technology literacy because we are 

adapting to newer technology which is used to collaborate and communicate.”16 

Allison and Gregory, also in a response to their South Korean partners, noted that they 

“had to become a lot more familiar with websites and information resources even 

during this short collaboration.”17 

Life and career skills.  Finally, increasing personal responsibility, adaptability, 

and flexibility were additional 21st century learning outcomes that some participants 

indicated were supported during their collaborations. These life and career skills were 

noted by eight of the 12 participants. Catherine and Anna, for example, mentioned in a 

discussion board post to their South Korean partners that “flexibility and adaptability 

skills are practiced by being flexible enough to use the [technology] and 

accommodating for the time and cultural differences.”18 In a discussion board post to 

their South Korean partners, Elaine, Thomas, and Brittney also noted that “the global 

collaboration has given us a [an] opportunity to practice responsibility and 

adaptability”19 skills. 

 Pedagogical perspectives. Using global collaboration to learn about different 

pedagogical approaches to classroom instruction was a benefit mentioned by nine of 

the 12 participants. In a discussion board post to their Belarusian partners, Cole and 

Eric, for example, explained that the collaboration allowed them to “[learn] new ways 

to improve our own teaching skills.”20 Similarly, Rachel and Jennifer wrote to their 

Belarusian partners about the importance of teacher collaboration, saying that “it 

opens up your mind to other possibilities and lets you see teaching techniques and 

methods that are different from what we are used to here in the U.S.”21 
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Participants did not mention using global collaboration to increase their 

personal STEM content knowledge. Although several discussed potential pedagogical 

benefits gleaned from participating in the global collaborations, specifically the 

teaching and learning strategies discussed above, participants did not discuss 

leveraging collaborations to deepen their own STEM content knowledge and/or 

understanding.  

 Personal satisfaction. Overall, eight of the 12 participants directly stated that 

they enjoyed collaborating with global partners, including several comments that 

global collaboration needs to remain in the course or even be expanded to other 

courses in the program. Jennifer, for example, talked about how she “had a really good 

experience doing this.”22 Eric said that the global collaboration was “really cool and it 

was a valuable experience.”23  

Three other participants, Brittney, Gregory, and Thomas, discussed the 

benefits, but did not directly mention their level of satisfaction with the global 

collaborations. Only Allison discussed reservations about her participation, saying that 

it was a positive experience “to a degree” and elaborating in this way: 

It was very interesting, and it did teach me especially about the attitude 

towards education and the different ways that people approach training people 

for education in those countries....I really enjoyed talking with them and I 

enjoyed learning about their countries through them. But, in large part, it 

probably felt more like busy work than anything else we did in this course....I 

think future classes should engage in it, [but] it would definitely need to be 

fined-tuned....I would say it looks like a good supplement, but I would not 

make it my focus.24 

 

Perceived Benefits to K-12 Students 
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 The data collected regarding STEM PSTs’ perceived benefits to K-12 students 

(or conversely, non-benefits as indicated by some participants) regarding classroom-

based global collaboration were used as evidence of PSTs’ attitudes, as these are 

indicators of beliefs and perceptions. The potential benefits to K-12 students mirrored 

some, although not all, of the personal benefits expressed by PSTs. Participant 

responses resulted in three subcategories: 21st century skills, student engagement, and 

STEM content acquisition.  

21st century skills development. All 12 participants indicated that classroom-

based global collaboration supports 21st century skills development for K-12 students. 

According to Gregory,  

Global collaboration experiences can be used very effectively as a means for 

growing cultural awareness and as a way to develop soft skills, since the first is 

almost impossible not to do during a global collaboration, and a well-designed 

collaboration will have both parties truly collaborating towards a unified goal, 

something that will reinforce soft skills.25  

 

Detailed participant responses are reported below based on the learning outcomes of 

the P21 Framework (2007).  

Key subjects and 21st century themes: global awareness. Using global 

collaboration to develop cultural awareness and appreciation was the most frequently 

cited 21st century skill, as all 12 participants mentioned this. Five participants noted 

that global collaboration allows for exposure to more diverse perspectives and ideas 

than students may normally experience. Anna, for example, provided the following 

comment:  

The first and obvious benefit of global collaboration would be interacting and 

learning about different cultures and about other communities of students 

around the world. Global collaboration could be that exposure that helps some 



Texas Tech University, M. Kate York, December 2017 

 

111 

students realize that there is far more in the world than they might be 

accustomed to thinking about.26  

 

Furthermore, six participants indicated that, beyond just providing exposure, it 

promotes an open-mindedness in students. Jennifer said that it makes students “think 

broad[ly] and not [be] close minded [sic].”27 Eric expressed the following thoughts: 

That’s something that’s really neat, that you don’t have to know them 

personally to have a connection…I feel like that’s a huge piece of global 

collaboration that students can take away….Just getting to know new people is 

one good skill to build from global collaboration; just opening up to new 

people, new ideas.28  

 

Leah specifically thought that cultural stereotypes could be reduced using 

global collaboration, as discussed with her South Korean partner: 

Oftentimes, students romanticize a culture or a country based off of what they 

see from television or other forms of media….Through global collaborations 

with these countries, hopefully, wall [sic] and barriers about pre-set notions of 

a culture can be broken down.29  

 

 Two participants, Catherine and Allison, also mentioned that respectful and 

courteous behavior towards diverse others can be developed through global 

collaboration activities. Additionally, Gregory noted that empathy skills can be 

strengthened through global interactions. 

 Learning and innovation skills. All 12 participants suggested that global 

collaboration can foster elements of learning and innovation skills in students, which 

include collaboration, communication, creativity, critical thinking and problem 

solving. Participants indicated potential benefits to students’ communication (all 12 

participants) and collaboration (eight participants) skills. Catherine and Anna, for 

example, mentioned the following:  
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Students participating in global collaboration would develop their 

communication and collaboration skills by working with other students for a 

common purpose. They would be required to work beyond the face-to-face 

collaboration they are accustomed to when they do class projects.30 

 

Four participants also indicated that students’ creativity could be supported 

through global collaboration activities. Elaine, Thomas, and Brittney, in a discussion 

board post to their Belarusian partners, wrote that global collaboration “gives students 

a meaningful and creative outlet to express themselves.”31 Leah also mentioned the 

beneficial use of global collaboration in fostering creativity in students. Additionally, 

three other participants noted the potential of global collaboration for increasing 

students’ critical thinking and problem solving.  

Information, media, and technology skills. Increasing students’ exposure to 

activities that promoted information, media, and technology skills development were 

mentioned by 10 participants. Seven of the 10 participants specifically noted 

increasing students’ technology skills through global collaboration. For example, in a 

discussion post to their South Korean partners, Elaine, Thomas, and Brittney 

explained that global collaboration teaches students to “use technology to connect with 

others across the globe.”32 A similar response to their South Korean partners was 

provided by Allison and Gregory, noting that global collaboration fosters the 

development of “students [sic]…media and technology skills.”33  

Additionally, six of the 10 participants referenced increased information and 

media access and evaluation skills. Jennifer, for example, explained that global 

collaboration could help students learn the processes of effective research: 

Not many students do research. A lot of teachers just give out information to 

the students and the students don’t really get to experience new ways to 
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research. [Global collaboration] just builds them up for future, even bigger 

research whenever they have to do more scholarly references.34  

 

Life and career skills. Ten of the twelve participants indicated the positive 

benefits of global collaboration on growing students in the components of life and 

career skills. Anna mentioned that global collaboration can be used to grow students in 

these life and career skills which helps “[prepare them] to enter the ‘real’ world.”35 

Similarly, Catherine noted that global collaboration can be used to develop these skills 

in students, which are needed in the current workforce.  

Specifically, developing students’ flexibility skills was noted by six 

participants. Additionally, Catherine and Anna discussed adaptability skills. Fostering 

students’ leadership and responsibility skills were mentioned by Jennifer and Rachel.  

Cole also noted the role global collaboration could play in developing students’ work 

ethics.  

 Student engagement. Another benefit mentioned by four participants included 

the potential for higher levels of student engagement in the classroom. Referencing his 

piqued curiosity during his personal collaboration, Eric predicted similar responses 

from students. Allison and Gregory alluded to students being “excited”36 to 

collaborate and share with global partners. Cole concluded that students would be 

“engaged by the fact that they are working with people who they’ve never met and are 

sometimes different than them.”37 

Content knowledge facilitation and acquisition. Using global collaboration 

to facilitate STEM content acquisition for students, however, was a divisive topic 

among participants. Six of the 12 participants mentioned this as a potential benefit. In 
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a discussion board post to their Belarusian partners, Rachel and Jennifer, for example, 

discussed using global collaboration to “help students develop their key content skills, 

[by] doing activities prior to discussion and sharing the results around the world.”38 

Brittney also had a positive response to using global collaboration to facilitate content 

acquisition, saying that “It is also useful for instructing content, because it can be used 

as a means for students to synthesize the content they have been learning in class to 

share with others in a clear, understandable way.”39 Anna felt that global collaboration 

provides the opportunity for integrating content acquisition and 21st century skills 

development:  

Global collaborative education experiences should be used for all of these 

things- cultural awareness and appreciation, a way to develop 21st century 

skills, and as a means to instruct content. It would seem to me that through 

effective global collaboration, these things will grow hand-in-hand.40  

 

Three other participants, however, struggled conceptualizing how to use global 

collaboration to the benefit of the student for STEM content development in their 

future classrooms. While he mentioned it could be used to instruct content, Gregory 

was “hesit[ant]”41 in advocating for teaching and learning content through global 

collaboration, because of potential language barrier issues. Elaine, who expressed 

similar thoughts, described her thinking this way, saying that “Learning new content 

can be very difficult for a student, and adding on the complications of global 

collaboration could be an additional source of stress rather than helpful in teaching the 

content.”42 Allison, while not completely dismissive of using global collaboration to 

facilitate content, was more skeptical: 

I have never seen it improve content instruction...I’m struggling to translate 

that to something that would improve students’ understanding of science 
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content...the teachers on both ends would have to pay pretty close attention...to 

make sure misconceptions were not shared between students and perpetuated.43  

 

Three other participants made no specific mention of using global collaboration to 

instruct STEM content.  

Intent of Future Implementation of Classroom-based Global Collaboration 

The results of participants’ expressed intent to use classroom-based global 

collaboration in their future classrooms was mixed. The discussion posts of two 

groups with their Belarusian partners, while not directly indicating intent, did suggest 

that some participants were at least thinking about future uses of global collaboration 

as an instructional pedagogy during their personal collaborations. Catherine and Anna, 

for example, noted that the collaboration “has made us more eager and willing to try 

[global] collaboration in our own classrooms.”44 Similarly, Elaine, Brittany, and 

Thomas mentioned that “a project that involves students in our future classrooms 

sharing projects or ideas would bring a new aspect into the collaboration.”45  

At the completion of the global collaborations, four of the 12 participants 

indicated that they do intend to implement global collaborations in their future 

classrooms. Anna, Leah, Jennifer, and Brittney all used terms such as will, definitely, 

and do intend to describe their intent. Leah, for example, offered an enthusiastic 

response, saying that “I definitely plan on implementing some form of global 

collaborative education experiences into my future classroom.”46 Similarly, Anna 

indicated favorable intentions of including these collaborations in her classroom, 

explaining that “I could definitely see myself, for example, collaborating with a class 

around the globe on a similar class project.”47 
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 Seven other participants, while positive, were more uncertain in their intent. 

Their responses were often conditional and used qualifying language, such as if, may, 

and might. Thomas noted that “If I can incorporate it properly within a lesson, I will 

implement global collaborative experiences in my future classroom.”48 Similarly, Eric 

said,  

I may look into other countries to see if they use different strategies for 

teaching a topic, and then have students share ways they have learned the topic 

with [a] partner....This will obviously take more thought; I haven’t thought 

about it extensively.49 

 

 One participant, Gregory, indicated he had no intention of implementing global 

collaboration in his future classroom, saying that “I don’t have any concrete plans to 

implement global collaboration,” although he acknowledged that he did not think it 

would be difficult to do so and will likely be necessary at some point in the future, as 

“technology keeps bringing people closer together from remote geographic 

locations.”50   

The responses to the questionnaires for 10 of the 11 participants within either 

the “do intend” or “uncertain” categories also addressed the level of global 

collaboration in which they might have their future STEM students participate. Their 

responses show that the level of student interaction within potential future classroom 

collaborations differed between participants. Additionally, there were discrepancies 

between what some individual participants expressed in their responses and what they 

actually designed in their STEM PBL lesson.  

All 10 participants described designing global collaborations beyond that of 

global awareness and parallel activities, both of which can be achieved without any 
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actual exchange of data or information or interactions between individuals. One 

participant, Allison, made reference to shared data activities. She described a scenario 

involving students collecting data to share with other students from around the world, 

saying that “I’d like to try something where students from multiple countries pool data 

in a large project.”51  

Allison’s initial response made no mention, however, of having the students 

communicate with each other directly about the data. Following this, she qualified her 

statement, saying that “I would like to include a form of collaboration with that, a 

form of direct communication, but it wouldn’t be necessary.”52 This stands in sharp 

contrast to her actual engaged collaboration STEM PBL lesson design, which included 

multiple instances of synchronous and asynchronous communication between 

partners.  

The responses of the other nine participants went beyond simple knowledge 

acquisition and awareness of other cultures and geographic areas to include student-

student interaction in some form. Eight participants referenced designing projects that 

could be described as limited collaboration, where they envisioned students having 

some direct contact with their global partners using asynchronous means. The findings 

reveal some discrepancies in what several PSTs expressed regarding global 

collaboration design and the level of design evidenced in their STEM PBL lesson. 

Catherine, for example, discussed wanting to use the iEARN website or other websites 

to facilitate the collaboration. However, as previously discussed, a lower level of 

collaboration, global awareness, was evidenced in her STEM PBL lesson design. This 

was also the case for Thomas, who indicated engaging students in limited 
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collaborations, but only designed activities at the level of global awareness in his 

STEM PBL lesson. 

 Other responses indicative of limited collaboration were provided by Brittney 

and Elaine. According to Brittney, “I intend on using sites such as iEARN to give 

students a creative space to present and comment on other creations that students from 

other countries have made.”53 Additionally, Elaine wrote:  

Having a ‘regular’ global collaboration would be ideal. This might be in the 

form of pen-pals or email-pals, where you write your partner after a certain 

amount of time and over certain topics. This eases the urgency of the 

communication itself and also allows time to familiarize yourself with your 

partner.54  

 

The level of collaboration in their responses aligned with that of their lesson design. 

This was also true for Rachel, Jennifer, Eric, and Anna who each described and 

designed limited collaboration projects.  

 Only one participant, Leah, described in her response implementing engaged 

collaborations involving students in moderate to significant levels of collaboration 

utilizing both synchronous and asynchronous communication. As Leah detailed in her 

response, “This may be done in the form of discussions and Skype/video chats like we 

did in this course or working on a project together.”55 However, her response 

described a more robust collaboration than was included in her STEM PBL lesson.   

  No participants had students in their future classrooms participate in a 

collaboration at the level of global contribution. This mirrors the findings of the 

STEM PBL lesson design, as none of the designed lessons evidenced global 

contribution. 

Perceived Challenges and Solutions to Implementation 
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Participants were asked to provide a list of perceived challenges, along with 

possible solutions and workarounds, they would need to consider when implementing 

global collaboration in their own classrooms. These responses provided evidence of 

attitudes, perceived behavioral control, and subjective norms, as they contributed to 

PSTs’ perceived beliefs, self-efficacy, and influences of important referents. 

Collectively, nine subcategories resulted from the data. Table 5 provides a summary 

list of these subcategories, which are discussed more thoroughly in the following 

sections.   

 

 

Table 5 

 

PSTs' Perceived Challenges of Implementing Classroom-based Global Collaboration 

Perceived Challenges 

Number of 

Participants 

(N=12) 

% of Participants 

   
Perceived self-efficacy   
   

          Confident 0 0 

   

          Somewhat confident 9 75 

   

          Not confident 3 25 

   
          Collaboration Logistics   

           

  Type and level 11 92 

   

  Frequency 8 67 

   

Language 10 83 

   
Planning and organization 8 67 

   

Perspectives of important referents  8 67 

  (continued) 
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Perceived Challenges 

Number of 

Participants 

(N=12) 

% of Participants 

   
Curriculum alignment and pedagogical preferences 7 58 

   

Technology 6 50 

   

Collaborative learning perspectives 4 33 

   

Other   
   

Establishing global partners 2 17 

   

Global partner commitment 2 17 

   
                     Instructional time involvement 1 8 

         

 

 

 

Perceived self-efficacy. The most common challenge noted by the participants 

was their level of perceived self-efficacy in designing and implementing global 

collaboration in their future classrooms. No participant responded that they felt 

completely prepared. However, nine participants did indicate that they felt somewhat 

to moderately prepared to implement global collaboration in their classrooms. 

Jennifer, for example, explained that “Even though right now I am the student, not the 

teacher, I actually feel sort of prepared…I feel like I am capable of implementing 

collaborative education experience [sic] in my future classroom with more 

instruction.”56 Anna responded similarly, mentioning that “Since I was able to 

personally go through what a global collaborative education experience would be like 

for a student, I feel I am better able to design [an] experience.”57 Seven others 

provided similar responses.  
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For the three participants who did not feel confident, all indicated that it was 

largely the difference between knowing what to do and then actually executing it. 

According to Elaine, “I am not too prepared. I have a taste of what it is like as a 

student, but as a teacher/facilitator, I believe I have much to learn.”58 Eric expressed 

similar beliefs:  

I don’t think I’m well prepared for designing something like this, but I think 

the only way to learn is to actually try it out and do it. I don’t mind stumbling a 

few times. It may be written in a book somewhere on how to do global 

collaboration…I can read that book all day, but I won’t have experienced it. 

So, I think you just have to do it; the action comes before the understanding in 

this case.59 

 

Leah’s concerns were summarized this way: 

I have never really done [global collaboration] before, so it seems extremely 

overwhelming. In theory, it seems brilliant and extremely effective, but I am 

sure there will be many road blocks during the implementation process. 

Despite feeling overwhelmed, I am excited to include global collaboration 

experiences into my classroom.60  

 

Collaboration logistics. Eleven participants discussed determining the type 

and level of collaboration as a challenge. They indicated that while high levels of 

collaboration were desired, it also increases the complexity of design and 

implementation. Allison, for example, referencing having her students engage in a 

global data dump (a large exchange of data from one location to another; an example 

of shared data), said, “That’s going to be pretty easy, but that’s not the level of 

collaboration we’re hoping for.”61 Gregory mentioned that increasing the level and 

expectations of the collaboration contributes to the difficulty: 

Communicating directions and putting together a product would be, I think, 

harder to do. Not that it’s undoable [sic] or that it would not be good, because I 

think it would be. But, it would just be more difficult to do.62 
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Engaging in synchronous versus asynchronous communication was also 

considered. Five participants indicated a strong preference towards infusing 

collaborations with some synchronous activities, in addition to asynchronous ones. As 

Eric explained, “If you had to work in a group with someone, you’d much rather 

prefer to be there with them in person...I feel that the human connection is hard to 

grasp when it’s through [asynchronous technology] platforms.”63 Specifically, using 

video conferencing sites such a Skype, were preferable over using discussion posts 

alone. Eric added, 

I think Skype is most effective...You get to see other peoples’ personalities and 

just be in the moment. You’re face-to-face with them, so you get to experience 

a little more than just reading what they have written.64  

 

Jennifer, who enjoyed both the synchronous and asynchronous activities, summarized 

the type of collaboration in this way, saying that “Skype definitely puts everything in 

perspective...it’s easier to communicate that way.... It completed the picture…and I 

feel like it puts the writing portions [asynchronous activities] into reality.”65  

However, participants acknowledged that time-zone differences and global 

partner schedules might make planning synchronous activities more difficult. 

According to Thomas, “It’s hard enough for us [in the TPP] to match up our 

schedules.”66 Gregory agreed, saying, “We go the same school, we’re on campus all 

day; but we’re all busy at different times.”67 Trying to coordinate synchronous 

communication and collaboration activities with global partners was perceived as a 

daunting, although not insurmountable, prospect.  

All 12 participants discussed the frequency of having students participate in 

global collaborations and the associated challenges. The number of collaborations that 
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students should be exposed to during their middle and high school years varied. Two 

participants said providing students with three to four collaborations over the course of 

their middle and high school years would be ideal. Five participants said that global 

collaboration should be incorporated yearly. Three participants were in favor of three 

or more collaborations each year. Two participants explained that they did not think 

there should be a minimum or maximum requirement. The challenges associated with 

the frequency of collaborations were noted by eight of the 12 participants, all of which 

were linked to the other challenges discussed in this section, including time, 

maintaining student interest, curriculum needs, and planning and organization. 

Navigating language barriers. Language barriers were mentioned as a 

potential challenge by 10 of the 12 participants. According to Catherine, “Students 

[would] have to be patient and understand that English or another language may not be 

their [partners’] primary language.”68 

The collaborations that occurred during the course were each facilitated using 

English, which while comfortable for the participants, may not have been for their 

global partners. Participants were able to suggest and use several solutions for working 

within languages other than English or one’s native language, such as using online 

translators, creating videos and using images to supplement the text, and refraining 

from using slang and colloquialisms that could be misinterpreted. Gregory thought 

that collaborating with global partners was a much easier challenge to work with in 

today’s society than it would have been several decades ago: 

I think it would be easier for us now than it would have been for students 

twenty years ago, because we can look up how to say something in [another 
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language] and hear it, learn to say it quickly. I think it’s getting to be a lot 

easier to overcome that barrier.69 

 

Additionally, Allison and Leah both mentioned that they would personally 

benefit from and like to try communicating in their global partners’ native languages. 

Planning and organization. Planning and organizing a global collaboration 

was viewed as a concern for eight of the 12 participants. Establishing clear timelines, 

providing explicit directions for students, and instilling high expectations for student 

participation were listed as necessary, albeit challenging to orchestrate, for a 

successful collaboration. Leah discussed the need for establishing clear objectives 

when designing the collaboration. Jennifer similarly expressed this need, saying that 

“It’s a big thing to have both teachers agree on due dates and what discussions…are to 

be done, and if there’s projects, how that will happen.”70 

Utilizing technology effectively. Six of the 12 participants noted technology 

as a challenge to successful implementation, as this serves to facilitate communication 

between the global partners. Rachel specifically referenced disparities in partners’ 

technology proficiency. Eric commented that “the technology has to be really 

straightforward to use….I think there are plenty of resources out their already for 

that.”71 Elaine posited using an “easy-to-understand platform”72 to facilitate 

communication.  

Additionally, two of the six participants, Allison and Rachel, expressed the 

need for the teacher to become familiar with the technology. Regarding her personal 

experience with the technology platforms used in the course collaborations, Allison 

noted the following: 
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I did find one of the websites we worked through more intuitive than the 

other….As a teacher, I would probably try to get very familiar with it myself 

and then walk the students through it in class.73  

 

Another concern was the availability of technology tools and platforms. 

Allison referenced the potential disparity between countries regarding access to 

specific collaborative services, such as Skype or social media sites. Jennifer mentioned 

that she would need to “take into consideration the internet issue” and that “not all 

countries have the same speed or [availability] all of the time.”74   

Curriculum alignment and pedagogical preferences. Seven of the 12 

participants indicated that designing and engaging in global collaborations that 

incorporate and align with curriculum requirements and pedagogical preferences could 

be challenging. Gregory and Allison, in response to their South Korean partners, 

expressed the following concern regarding STEM content integration: 

Another challenge that we are trying to overcome now is the problem of 

blending content knowledge with global collaboration. [The discussion boards] 

are great, but in a high school science classroom, we will need to work science 

content into it somehow.75  

 

Allison also raised concerns about varying curriculum scopes and sequences, while 

Thomas pointed to potential content standards differences between the partner 

classrooms. Thomas also noted potential instructional differences, but recognized this 

a potential benefit, as well: 

If you understand [they] have different ways that they might teach [the 

content] in different places, I think that it might even help your students…just 

having that different perspective, [that] different way of teaching might help 

the students a lot more.76  

 

An additional concern voiced by Gregory pertained to lesson design, 

specifically PBL, and global collaboration. He had this to say: 
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It’s probably more difficult to engage in, in getting a product out, and I think 

that’s usually what we talk about in terms of having the kids know the content 

for PBL…the proof is in the presentation; it’s in the product. So, getting them 

to do that through global collaboration is definitely possible, it [just] might be 

a little harder.77   

 

Leah and Anna, who although indicated that global collaboration can be used 

for content instruction, also expressed challenges in doing so. Eric’s responses echoed 

this.  

 Two participants also provided potential solutions for effectively incorporating 

STEM content into the collaboration. Anna noted including having a jointly created 

plan and product between global partners that accommodates for different content and 

pedagogical needs. Thomas proposed seeking input and feedback from colleagues as 

to how to best merge global collaboration and classroom STEM content.  

Collaborative learning perspectives. Four of the 12 participants noted their 

personal experiences and preferences with collaborative activities, in general, during 

their educational careers. Cole and Eric, for example, discussed with their South 

Korean partners the importance of collaboration and their favorable opinion of 

working with others. They wrote, “We enjoy collaborating with others in our classes... 

most of our collaboration experiences have been positive.”78 This generally positive 

attitude toward collaboration was shared by another participant. However, Allison 

explained that while she acknowledges the importance, she “find[s] collaboration 

challenging” and that, personally, “communicating with a partner can be hard.”79 

 These same participants also noted multiple issues that either did or could 

present themselves when working in collaborative groups, such as poor 

communication, group conflict, unequal distribution of responsibility, and unequitable 
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assessment measures. The issues with collaborative learning facilitation were 

projected to their future K-12 classrooms, where Cole and Eric subsequently noted 

that “As teachers, managing collaboration is important to ensure that it is positive for 

all students.”80  

Other challenges. Several other potential challenges were mentioned 

regarding implementing global collaboration activities. Cole was particularly 

concerned about the amount of instructional time involved in developing and 

implementing global collaboration activities: 

The biggest challenge I see is time. [Global collaboration] takes time to 

prepare on multiple fronts, since the teachers must prepare with each other 

outside of class time, set aside teaching time for the global portion of the 

learning, and ensure that students take the time to do their part in the 

collaboration. To deal with this, I would set personal timelines to get things 

taken care of and set guidelines for the students to follow.81  

 

Another challenge expressed by participants included the process of 

establishing global contacts and eliciting commitment and follow-through from the 

global partners. Eric mentioned that “I think the first challenge will be to just find a 

partner who has the same goal in mind.”82 This was also noted by Gregory, who said 

that “Another thing that might be difficult could be finding other classrooms that are 

suitable to collaborate with, but there are also online services for that.”83 Conversely, 

two others, Thomas and Brittney, mentioned that they felt that they had an adequate 

list of resources provided to them during the course for using various websites which 

would allow them to find initial global partners and relevant projects.  

Jennifer focused more on maintaining teacher commitment during the 

collaboration, explaining that “It’s important that both teachers are committed and 
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[that] there’s always communication between them. If that falls apart, then the 

collaboration will also fall [apart].”84 Eric made a similar comment, saying that “You 

have to have somebody on the other side running it, as well, and holding up their 

end.”85 

Perspectives on Important Referents 

Eight of the 12 participants also provided some perspectives on subjective 

norms- the social influences, pressures, and acceptance associated with classroom-

based global collaboration. Jennifer, in discussing the potential use of global 

collaboration in her upcoming student teaching semester, noted the influence of those 

in a supervisory role. Jennifer said that she is “not sure if my [supervising] teacher 

actually knows about this or if we’re the first generation [to do] this.”86 The 

knowledge, perceptions, and beliefs of influential others, such as administrators, 

colleagues, parents or other stake-holders were not mentioned directly by any other 

participants.  

Seven participants noted the importance of the perceptions of students 

regarding global collaboration. Participants were concerned about generating and 

maintaining student interest in the collaboration. Catherine, for example, mentioned 

students’ open-mindedness towards others as a possible challenge. Eric worried about 

students not seeing the relevance of the project, saying that “If they don’t want to learn 

math [sic] then what’s the point? What is different about a global collaboration that’s 

going to make them want to do that?”87 Additionally, Allison brought up the minimal 

work mentality, where students might simply engage in the least amount of 
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collaboration necessary to meet the requirements of the partnership. Elaine concurred, 

offering this perspective: 

If students do not realize the significance of global collaboration, they will be 

less inclined to participate. In order to overcome this, a teacher might explain 

to students the benefits and uses of global collaboration in today’s world.88  

 

Summary of the Research Findings  

The results of the study provided evidence of STEM PSTs’ conceptual 

understanding, perceptions and beliefs, and expressed intent of classroom-based global 

collaboration in their future STEM classrooms. Participants’ conceptual understanding 

of global collaboration, which contributes to the participants’ perceived behavioral 

control, was evidenced in three subcategories: definition, components and 

characteristics, and STEM PBL lesson design. The perceived personal benefits (or 

non-benefits) of global collaboration provided evidence of participants’ attitudes 

toward global collaboration. Three subcategories resulted from the data: 21st century 

skills development, pedagogical perspectives, and personal satisfaction. Similarly, the 

perceived benefits (or non-benefits) of global collaboration to K-12 students also 

provided evidence of participants’ attitudes toward global collaboration. Three 

subcategories resulted from the data: 21st century skills development, student 

engagement, and content acquisition. The data also provided evidence of participants’ 

expressed intent regarding the use of classroom-based global collaboration activities in 

their future classrooms. Participants’ perceived challenges, of which there were nine 

subcategories, provided additional evidence of perceived behavioral control. Finally, 

the data revealed limited participant perceptions of important referents’ knowledge, 
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beliefs, and actions regarding classroom-based global collaboration, which contribute 

to subjective norms.  

It should also be noted that the three follow-up interviews provided by 

Jennifer, Eric, and Allison, each of who planned to teach immediately upon obtaining 

their teaching certification, provided no novel information. While the follow-up 

interview participants were able to expand on their written responses, the conceptual 

understanding, perceptions and beliefs, and expressed intent remained consistent. 

Additionally, the expressed intent of these three participants reflected that of the 

participant group, as a whole. As previously discussed, Jennifer said she did intend to 

implement classroom-based global collaboration, while Eric and Allison indicated 

uncertainty.  
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CHAPTER V 

DISCUSSION, IMPLICATIONS, LIMITATIONS, AND 

RECOMMENDATIONS FOR FUTURE RESEARCH 

The purpose of this study was to explore STEM PSTs’ conceptual 

understanding, perceptions and beliefs, and expressed intent of classroom-based global 

collaboration in their future STEM classrooms using the TPB (Ajzen, 1991) as a 

theoretical lens in which to analyze the data. The sections that follow discuss the 

relevance, implications, limitations, and recommendations for future research based on 

the findings. Footnotes have been assigned to each excerpt of PSTs’ responses that 

have been specifically quoted in the following sections. A comprehensive list of these 

excerpts is provided in the audit trail found in Appendix O.  

Discussion 

Research question #1: assessing conceptual understanding. Research 

question #1 specifically addressed STEM PSTs’ conceptual understanding, including 

how STEM PSTs define classroom-based global collaboration, their expressed 

essential components of global collaboration, and their conceptualization of global 

collaboration experiences through STEM PBL lesson design. Having a command of 

these knowledge constructs can factor into a PSTs’ perceived behavioral control.   

Participants generally defined global collaboration as working with others 

outside of one’s home country using various forms of technology as a communication 

medium. This aligns with the definition of global collaboration put forth by Lindsay 

and Davis (2013), which specifies working with global partners to create or produce a 
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product and which details the importance of collaborative technology in facilitating 

the collaboration.  

 Participants’ views of global collaboration indicated that it serves as both a 

method of teaching and a means of learning (for both teachers and students). This is an 

interesting finding from both theoretical perspectives of teaching and learning. 

Constructivism as a construct is a theory of learning, not a theory of teaching, which 

posits that knowledge and meaning-making are active processes that rely on an 

individual’s prior knowledge and experiences (Lee et al., 2017). Global collaboration, 

from a learning perspective, is grounded in social constructivist theories, such as 

Vygotsky’s (1930-1934/1978) social development theory. For those participants that 

viewed global collaboration from a learning perspective, the social interaction and 

discourse provided within global collaboration supports constructivist learning 

theories.  

Other participants focused on global collaboration as an instructional pedagogy 

that supports constructivist learning. Global collaboration, in the context of the course, 

was facilitated through PBL and technology-supported collaboration pedagogies. 

These constructivist-based methods of teaching are designed to provide environments 

that support the processes associated with social constructivist theories of learning 

(Krajcik & Czerniak, 2014; Resta & Laferrière, 2007). Global collaboration as a 

method of teaching based on constructivist principles is equally supported for those 

participants who viewed it as an instructional pedagogy. 

Additionally, participants’ collective responses generated a comprehensive list 

of components needed to successfully implement global collaboration within the 
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classroom. These included such things as a clearly defined purpose, stated objectives, 

detailed planning and up-front organization, commitment on behalf of both partner 

teachers, an understanding of technology requirements, clear expectations of students, 

and frequent, meaningful communication. Again, these elements also largely align 

with the considerations for successful global collaborations suggested by Lindsay and 

Davis (2013), who outlined seven steps to engaging in successful global 

collaborations: connection, communication, citizenship, contribution and 

collaboration, choice, creation, and celebration.  

Regarding STEM PSTs’ global collaboration lesson design ability, with the 

exception of two participants who designed global awareness activities, each of the 

other 10 participants created STEM PBL lessons that engaged their future students at 

the limited or engaged collaboration levels. The two STEM PBL lessons designed at 

the global awareness level are more characteristic of Tye’s (2009) descriptive 

pedagogical practices; the acquisition of global knowledge was promoted, but there 

were no explicit opportunities for students to practice the skills needed to apply that 

knowledge. Whereas, the limited and engaged collaboration lessons supported 

normative pedagogical development. In these collaborations, participants had their 

future students in direct communication with their global partners, actively 

participating in various collaborative activities that supported normative skills 

development. 

It should be noted that participants rarely created synchronous activities for 

their future students, even though they experienced synchronous collaborative 

activities during their personal PBL coursework and mentioned this as being an 
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important component for creating more meaningful collaborations. Hrastinski (2008) 

suggested that providing students with opportunities to participate in both 

asynchronous and synchronous communication strengthens collaborative skills and 

increases the learning outcomes. He noted that “synchronous e-learning increases 

arousal and motivation, while asynchronous e-learning increases the ability to process 

information” (p. 54). Social skills and a greater sense of community are developed 

through synchronous activities, although the depth of the interactions and learning 

outcomes are not necessarily as great (Higley, 2013; Hrantiski, 2008). Conversely, 

asynchronous communication provides greater opportunities for research, critical 

thinking, and reflection throughout the collaboration (Higley, 2013; Hrantiski, 2008). 

While few of the participants blended the two collaboration strategies in their STEM 

PBL lesson design, those that did may serve to better strengthen the co-development 

of both descriptive (content and knowledge) and normative (skills) pedagogies 

through their design.  

Research question #2: perceived personal benefits. Research question #2 

explored STEM PSTs’ beliefs towards classroom-based global collaboration by asking 

participants about their perceived personal benefits after having engaged in global 

collaboration experiences. Their beliefs and perceptions were important for exploring 

behavioral intent, since they comprise attitude.  

Overall, eight of the participants explicitly said they enjoyed the collaborations 

and felt them a beneficial inclusion in their coursework. These findings align with 

other studies which have noted high levels of satisfaction from having PSTs 

participate in classroom-based global collaborations (e. g. Cifuentes & Shih, 2001; 
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Lock & Redmond, 2006). Additionally, all of the participants indicated positive 

impacts in multiple areas of their personal 21st century skills growth. An 

overwhelming majority expressed greater cultural awareness and appreciation and 

indicated they benefited from hearing, reading, and discussing multiple perspectives.  

The radically different languages and cultural contexts that existed between the 

participants and their international partners was important to this research. One 

interesting benefit that emerged for several participants was that their experiences with 

others, who held different perspectives and spoke different languages, made them 

more aware of how they will teach and work to build strong student-teacher 

relationships with the culturally and linguistically diverse students in their classroom. 

Similar results have been reported in other studies (Clement & Outlaw, 2002; Slapac 

& Navarro, 2013).  

Additionally, Medina, Hathaway, and Pilonieta (2015) discussed the 

importance of PSTs’ experiencing what it is like to be the cultural and linguistic other 

through international teaching experiences. This idea was reflected in the focus-group 

conversation among several participants. Thomas, noting that the collaborations 

during the course were facilitated in English, commented: 

We might have students in our classes in the future where they don’t speak any 

English. So, having [us] be put into that situation where you don’t speak their 

language, but you are still trying to communicate would be an interesting 

experience.... it would be interesting to be put in those shoes...it’s a sign of 

respect, too, that we’re trying to make an effort to speak their language even 

though we might not do a good job...it makes us more multifaceted.1 

 

Other studies have similarly reported on the potential positive changes as a 

result of global interactions in how PSTs may perceive and interact with students in 
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their future classrooms who have different cultural and linguistic backgrounds (e.g. 

Bryan & Sprague, 1997; Trilokekar & Kukar, 2011; Willard-Holt, 2001). While these 

studies all focus on providing PSTs with travel-abroad experiences, it is encouraging 

to see this heightened level of awareness reflected in classroom-based experiences. 

This may suggest that similar outcomes in PSTs’ perspectives, awareness, and 

reflective practice might be achieved using classroom-based global collaborations.  

Numerous additional 21st century skills identified in the P21 Framework 

(2007) were mentioned by participants, including components of life and career skills, 

learning and innovation skills, and information, media, and technology skills. These 

findings are also supported by the literature. The limited studies that have explored 

these types of global collaborations in TPP coursework have found similar results in 

21st century skills development in PSTs (Cifuentes & Shih, 2001; Gibson et al., 2003; 

Lock & Redmond, 2006; Neal et al., 2013; Yang et al., 2014). The results of this study 

provide additional evidence in support of the findings of previous studies.  

Additionally, participants indicated that collaborating with other STEM PSTs 

and in-service teachers from around the globe enabled them to learn about different 

teaching strategies and pedagogical practices. This is notable, given that STEM 

teaching and learning in the United States is often only provided through Western-

influenced curriculum and instructional methods (Meyer & Crawford, 2011). Zhao 

(2010) noted the importance of providing PSTs with global partnerships as part of 

providing future teachers with a “comprehensive and coherent global education 

program” (p. 429), saying that 
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Developing partnerships with teacher education institutions in other countries 

is also of tremendous value not only for future teachers but also for developing 

global competence in the [TPP] faculty. (p. 29) 

 

Hence, increasing the opportunities for professional networking and creating shared 

communities of practice are important; however, they are underutilized in STEM 

teacher preparation (Fulton, Doerr & Britton, 2010).  

One potential benefit not mentioned by participants was using global 

collaboration to increase their personal STEM content knowledge. This TPP works in 

tandem with the STEM departments responsible for PST content preparation, but 

primarily provides the instructional how to (process or pedagogy) in the coursework, 

rather than the what (STEM content knowledge). Given that these collaborations were 

conducted within a course which learning outcomes emphasize STEM teaching 

methods and instructional design, it is logical to conclude that skills and pedagogy 

would be the primary benefits gleaned by participants, rather than increased content 

knowledge. However, current research has shown that STEM content and pedagogical 

practices need to be consistently integrated throughout both PSTs’ content and 

pedagogical preparation (York, 2017). Designing additional experiences that allow 

PSTs to engage in their personal acquisition of subject matter knowledge in their 

content coursework facilitated through global collaboration experiences may influence 

PSTs’ perceptions and beliefs in this area.  

Only one participant, Allison, expressed reservations about her experience. Her 

responses indicated that while she enjoyed learning about others, global collaboration 

itself seemed more of burden than a benefit. Interestingly, however, her STEM PBL 

lesson design indicated the highest level of conceptual understanding and application 
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of global collaboration of the participants.  It should be noted that beliefs are not 

always indicative of behavior and vice versa, which poses a challenge linking beliefs 

to behavior (Kagan, 1992). According to Kagan (1992), “although the connection 

between teacher belief and teacher behavior may seem self-evident…. beliefs cannot 

be inferred from teacher behavior, because teachers can follow similar practices for 

very different reasons” (p. 66). 

This is evident in Allison’s case. Assessing her conceptual understanding 

solely through her written STEM PBL lesson suggests that she had strong favorable 

perceptions and beliefs about global collaboration: the design was thoughtful, detailed, 

and had students engaged in direct collaboration and communication with global 

partners. However, she held less favorable perceptions of classroom-based global 

collaboration, which were only uncovered through questioning and dialogue.  

For Allison, her behavior during the global collaborations was not aligned with 

belief. While this incongruence was not further explored in the study, it may have 

been influenced by outside factors. Namely, the STEM PBL lesson design was a 

function of normal coursework. Therefore, her detailed lesson may have been more 

indicative of external factor motivation (e.g. grades) than of her actual perceptions and 

beliefs of global collaboration. Richardson (1996) noted that PSTs’ “conceptions and 

beliefs…may be transitory or artificial and turn out not to drive their actions when 

they become teachers. [PSTs] are good at figuring out what the teacher educator wants 

to hear” (p. 269).    

Research question #3: perceived benefits to K-12 students. PSTs’ expressed 

perceived benefits of classroom-based global collaboration to K-12 students were 
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explored in research question #3. These perceived benefits also contributed to 

participants’ attitudes. Collectively, the participants provided an extensive list of 

benefits. Most notably, they indicated that it would benefit K-12 students’ 21st century 

skills development, primarily the theme of global awareness and appreciation. 

Participants also indicated that global collaboration would support the development of 

certain learning and innovation skills, information, media, and technology skills, and 

life and career skills in K-12 students. Furthermore, using global collaboration to 

increase student engagement and interest was seen as a benefit. PSTs’ perceptions of 

K-12 student benefits derived from participating in global collaborations aligns with 

the established research that has found positive impacts on students’ 21st century skills 

development from these experiences. For example, a synthesis of global learning 

research studies by Gibson et al. (2008) found numerous examples of global 

collaborations within K-12 classrooms which supported a multitude of 21st century 

skills development in students. Similar results were reported by Roemer (2015) 

exploring a campus program designed to increase global connections at a private 

school in Texas. He found positive 21st century skills development with students 

enrolled in grades K-12 after participating in several synchronous and asynchronous 

collaborations with international partners.  

Unlike the PSTs’ personal benefits responses, facilitating STEM content 

instruction through classroom-based global collaboration was more readily discussed. 

While six participants believed that STEM content could and should be included when 

using global collaboration pedagogy, others felt that global collaboration primarily 

served to develop students’ 21st century skills. Still others believed that global 
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collaboration could make learning STEM content more difficult for students. Elaine, 

for example, referenced the “complications”2 associated with global collaboration. 

Specific challenges were provided by others regarding academic content facilitation 

(e.g. language barriers, pedagogical differences, and differences in curriculum scope 

and sequences). A PST’s intent to use global collaboration in his or her future 

classroom may be negatively influenced if it is perceived as a hindrance to student 

learning or if the benefits of using global collaboration to support STEM content 

acquisition are not explicit.   

While there is a growing body of literature that links both technology-

supported collaboration and PBL methods to increased knowledge acquisition and 

academic performance (BIE, 2013; Kelly, Baxter and Anderson, 2010; Resta & 

Laferrière, 2007; Shell et al., 2005; Thomas, 2000), the current literature linking K-12 

academic achievement to global collaboration classroom experiences is specifically 

lacking. While some examples of global collaboration projects include academic 

content, there are no empirical studies that measure content knowledge gains or 

differences in student achievement resulting from global collaboration.  

This lack of empirical evidence is problematic. K-12 classroom teachers are 

expected to provide students with strong content instruction. However, the pressures 

of student performance have ballooned amidst increased standardized testing over the 

past few decades (von der Embse, Pendergast, Segool, Saeki, & Ryan, 2016). While 

global collaboration mimics the collaborative learning and social processes students 

experience in real life college and career settings, especially in STEM fields, 

oftentimes constructivist approaches to STEM teaching and learning are replaced by 
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more didactic tendencies, because “teachers have been forced to dilute their creativity 

to teach to the test” (Walker, 2014, para. 5). In essence, drill and kill forms of 

classroom instruction are often perceived by teachers as quicker, easier, and safer 

options in light of the increasing student achievement pressures brought on by 

standardized testing (Jorgenson & Vanosdall, 2002). However, there is an abundance 

of evidence that constructivist, inquiry-driven pedagogies better support student 

learning, especially in STEM content areas (e.g. Meyrick, 2011; Schroeder, Scott, 

Tolson, Huang, & Lee, 2007). 

PBL methods have been linked to increased student performance in STEM 

content in comparison to more traditional methods of instruction (Boaler, 2002; 

Duncan & Tseng, 2010; Hasni et al., 2016; Mioduser & Betzer, 2007; Schneider, 

Krajcik, Marx, & Soloway, 2002). However, the added dynamic of employing global 

PBL-based collaboration as a pedagogical strategy has not been researched. Without 

personally witnessing the benefits to student academic achievement or being provided 

with empirical evidence in support of global collaboration on student achievement, 

this study suggests PSTs may not be able to visualize how it would support student 

learning objectives and strong STEM content acquisition in their own classroom.  

 While 21st century skills development should be a desired outcome of global 

collaboration, it cannot be the only learning outcome if teachers are to adequately 

prepare K-12 students in STEM content areas. The results of this study suggest that 

establishing the relevancy of classroom-based global collaboration in relation to both 

content and 21st century skills for PSTs for future use is necessary.  
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Research question #4: implementation intent. Research question #4 

addressed how likely STEM PSTs are to design and implement global collaboration 

experiences in their future classrooms with K-12 students. This research question 

specifically explored areas of PSTs’ behavioral intent, including subjective norms and 

perceived behavioral control, regarding classroom-based global collaboration. Many 

of the participants saw benefits to including these experiences in their teacher 

preparation. Elaine, Thomas, and Brittney noted to their South Korean partners that “It 

is helpful for us as future teachers to do this so we can bring these kinds of 

experiences to our future classrooms.”3 However, even with the expressed benefits, 

the results were split as to participants’ expressed future intent. Only four of the 12 

participants indicated that they do intend to implement global collaboration in their 

future classrooms. The other participants were uncertain, at best, with one indicating 

that she had no foreseeable intentions.  

As evidenced in their STEM PBL lesson plans and through their responses to 

the questionnaire, interview, and focus group questions, several participants 

articulated concrete plans for how they envisioned using global collaboration in the 

classroom. Brittney, Jennifer, Anna, and Leah, for example, provided definitive 

language in their responses, using such words as definitely and I will to describe their 

future plans.  

 Others, however, phrased responses in more uncertain terms, using phrases 

such as if I do, if I can, or I may to describe future design and implementation. Allison, 

who indicated that while she may eventually implement global collaboration, she did 

not have any immediate plans to do so, explained it this way: 
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It’s not going to be a priority when I start teaching. There’s going to be a lot of 

adjusting to the school system, adjusting to classroom management. I’m going 

to be very much more concerned about figuring those out before I worry about 

piecing together a global project….[although] I’m aware that it exists now, and 

I know some resources that I can look into if I want to implement it.4 

 

Her response is not surprising, as novice teachers face a multitude of 

challenges and adjustments the first few years in the classroom (Davis, Petish, & 

Smithey, 2006; Stansbury & Zimmerman, 2000). Veenman’s (1984) work noted eight 

perceived problems of new teachers: discipline, motivating students, dealing with 

individual differences, assessing students’ work, relationships with parents, 

organization of class work, insufficient and/or inadequate teaching materials and 

supplies, and dealing with problems of individual students. Current literature only 

reaffirms these perceptions (Fantilli & McDougall, 2009; Goodwin, 2012).  

For Allison, and likely some of the other participants, engaging their future 

students in global collaboration was not a priority for immediate implementation, as 

navigating early career challenges may take precedence. This finding indicates that 

these uncertainties associated with being a first-year teacher contribute to perceived 

behavioral control. The perceived challenges associated with global collaboration, 

which factor into participants’ perceived behavioral control, may only be compounded 

by the perceived challenges associated with being a new teacher.  

Collectively, participants noted additional challenges associated with perceived 

behavioral control, which included curriculum alignment, time and language logistics, 

technology discrepancies, partnership resources, partner commitment, and student 

buy-in, in addition to others. However, participants also provided potential solutions 

and possible resources that might assist in alleviating those concerns.   
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Most telling, though, were participants’ levels of perceived self-efficacy. Self-

efficacy plays a large role in exploring perceived behavioral control, because it 

directly assesses an individual’s perceived ability to perform the behavior (Ajzen, 

2002; Bandura, 1977). Although having experienced several global collaborations 

personally and designing a STEM PBL lesson that incorporated global collaboration 

activities, none of the participants expressed a high level of self-efficacy (e.g. self-

confidence) in implementing global collaboration in their future classrooms. This 

finding is important, as teacher self-efficacy has been linked to choices in instructional 

practice (Tschannen-Moran & Hoy, 2001). Continuing to expose PSTs to 

constructivist teaching and learning may be an important vehicle to boost their self-

efficacy. Gallagher (2004) found that PSTs’ self-efficacy was related to adopting 

constructivist approaches in an engineering context. Additionally, Temiz & Topcu 

(2013) found that PST self-efficacy was positively correlated to their use of 

constructivist pedagogy in science and math classrooms. With similar findings in the 

present study, increasing PSTs’ self-efficacy is necessary if they are to use novel 

constructivist methods, such as global collaboration.  

 PSTs’ responses also provided insight into their perceptions of subjective 

norms. Clearly, the subjective norm within the class was high, as global collaboration 

addressed specific learning outcomes within the course established by the instructors. 

Otherwise, it would call into question the purpose behind including the collaborations 

within the course to begin with. Additionally, though not directly discussed by 

participants, the perceptions of their peers during the collaboration, along with the 

perceptions of global collaboration expressed by their international partners, were also 
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likely influential. A study by Scott (2005), for example, found that mathematics PSTs’ 

beliefs and perceptions towards teaching and learning were, in part, shaped by both 

peers and “professional friends” already in the K-12 classroom (p. 85). She noted that 

PSTs perceived their peers’ and professional friends’ knowledge and beliefs as 

valuable, because “their advice is situated in the present moment, and it represents 

authentic contexts” (p. 85). Given that the global partner groups were also comprised 

of STEM PSTs and in-service teacher graduate students, it is reasonable to conclude 

that their actions, perceptions, and beliefs expressed during the collaborations had 

some level of influence on the participants’ perceptions of global collaboration.    

Participants’ perceptions of their future K-12 students’ attitudes towards global 

collaboration were afforded considerable consideration, though. Participants were 

concerned about students’ level of commitment, interest, buy-in, and perceived 

importance during global collaboration activities. These findings are notable. First, 

student attitudes towards an instructional strategy or pedagogy can influence the 

teacher’s use of the strategy. Negative perceptions and beliefs expressed by students 

may also negatively impact teachers’ subjective norms. Weimer (2017), in discussing 

Taylor’s (2011) article on why students dislike working in collaborative groups, noted 

that the negative perceptions expressed by students might leave teachers to wonder, “If 

students are opposed why bother with a questionable strategy?” (para. 3).  

Additionally, only one participant, Jennifer, alluded to the potential influence 

of any other important referents. She commented on the uncertainty of her future 

supervising classroom teacher’s knowledge of global collaboration and whether she 

(Jennifer) would be introducing novel pedagogy to the classroom. This thought may 
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have served to influence her subjective norms: Is this something others are doing? Is it 

important? Is it accepted? Would I be a pioneer? Or, would I just be a lone nut? This is 

a hypothetical internal dialogue, of course, but it does suggest some consideration of 

subjective norms that PSTs negotiate when considering novel pedagogies.   

Other important referents associated with participants’ future K-12 campus or 

classroom were not mentioned. Since participants’ only exposure to global 

collaboration was within the context of the TPP, they may not have given extensive 

thought to the perspectives and beliefs of others and the social pressures associated 

with performing or not performing global collaboration once they have their own 

classroom. However, these findings (or lack thereof) should not be dismissed. For 

example, a study by Supovitz, Sirinides, and May (2010) found that principals and 

teaching peers significantly influence teachers’ instructional practices in the 

classroom. New teachers are often heavily influenced by the perceptions and beliefs of 

administrators, colleagues, parents, the community, etc. once they are in their own 

classrooms (Marble, Finley, & Ferguson, 2000; Webster, McNeish, Scott, Maynard, & 

Haywood, 2012), which could significantly influence their intent to use classroom-

based global collaboration.  

Summary of the Discussion 

PSTs’ attitudes towards classroom-based global collaboration were generally 

positive. The benefits they personally experienced from the collaborations, coupled 

with the perceived benefits of including global collaboration activities for their future 

students, contributed to the favorable responses from almost all participants. 

Additionally, the subjective norms within the course, comprised primarily of instructor 
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perceptions and expectations and to a lesser extent the perceptions and expectations of 

peers, were supportive of these practices (although participants did note concerns 

about future student and supervising teacher knowledge and perceptions). However, 

while the participants expressed interest in global collaboration, less than half 

indicated strong intentions to implement this pedagogy within their future STEM 

classroom. This may be attributed to weaker perceived behavioral control assessed 

through participants’ perceived challenges of using global collaboration. Although 

participants provided some possible solutions, the list of perceived challenges 

generated by the participants was lengthy. Notably, none of the participants felt 

completely confident in their ability to design and carry out global collaboration. 

While their conceptual understanding of global collaboration was adequate, as 

evidenced in their definitions and proposed STEM PBL design, their perceived self-

efficacy was deficient.   

This study addressed the behavioral intent of implementing classroom-based 

global collaboration, but it did not attempt to use those findings to predict behavior. 

The predictive power of the TPB model is based on conditions remaining the same 

between the time of the expressed intention and the time the behavior is enacted 

(Ajzen, 1991). Accordingly, “intervening events may produce changes in intentions or 

in perceptions of behavioral control, with the effect that the original measures of these 

variables no longer permit accurate prediction of behavior” (Ajzen, 1991, p. 185). 

There are often many factors that influence PSTs once they leave their TPP 

and enter the profession as an actual teacher. The influence of the supervising teacher 

during student teaching, district and campus cultures, peers’ and leaders’ teaching 
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philosophies, and policies and regulations may or may not be compatible or hold 

consistent from the TPP to the in-service teacher classroom. These variables can have 

tremendous impacts. First, they greatly contribute to the perception of subjective 

norms. Ideas and opinions from administrators, students, colleagues, parents, and other 

stakeholders contribute to the “perceived social pressure to perform on not perform the 

behavior” (Ajzen, 1991, p. 188). This may look very different from the subjective 

norms experienced in their TPP. Second, these variables may also influence PSTs’ 

beliefs, perceptions, and attitudes toward global collaboration, along with perceived 

behavioral control. Third, they may directly impact the PSTs actual control. Such 

items as policies, money, time, access to resources, and the priorities and mandates of 

those in leadership positions serve to either enhance or inhibit a teacher’s ability to 

perform certain behaviors. Jennifer, when talking about her future supervising 

classroom teacher for her student teaching experiences, said that “If my mentor lets 

me, yeah, I’d do [global collaboration].”5 According to Ajzen (1991), no matter how 

strongly an individual’s behavioral intent and perceived behavioral control toward the 

behavior, conflicting actual control will mitigate the enactment of the behavior.  

Implications for Teacher Preparation  

 This study collected data regarding classroom-based global collaborations for 

STEM PSTs enrolled in a specific TPP. As such, there are several implications for 

teacher preparation which must be addressed based on these results.  

Program alignment. The participants indicated that continuing to embed these 

types of experiences in the existent coursework would have value. Most of the 

participants indicated positive experiences from engaging in these collaborations. 
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Several even suggested adding it to other coursework in the program. Gregory wrote 

that “I think that perhaps including global collaboration in the entire [TPP] curriculum, 

rather than just as part of this class, could help develop our skills.”6 However, he 

continued, saying that “this class did a fine job on its own, as well.”7 

One-off courses often have difficulty making lasting changes in PSTs’ beliefs 

and perceptions, and program-wide efforts also show mixed results (Richardson, 1996; 

Wideen, Mayer-Smith, & Moon, 1998). However, Bruce, Podemski, and Anderson 

(1991) argued that changing global education beliefs and perceptions in PSTs requires 

sustained, consistent experiences and messages throughout the duration of their 

program.   

Global collaboration is built on constructivist ways of teaching and learning. 

Specific to this TPP, constructivist approaches are deeply embedded throughout the 

coursework. There is consistency in constructivist pedagogical practice and shared 

philosophies between members of the faculty. PSTs see, hear, and experience 

constructivist learning from the time they enter the program until they graduate.  

However, this is not necessarily true of global education perspectives. While issues of 

diversity and equity are laced throughout the curriculum, there has not been a 

concerted effort to include global dimensions of teaching and learning. This is not to 

imply these issues are not important to the program and the faculty, just that a 

comprehensive framework addressing global education has not been discussed or put 

in place. Providing more exposure to and experience with global issues and 

perspectives, including participating in global collaborations, would provide more 

opportunity for shaping PSTs’ beliefs and perceptions.  



Texas Tech University, M. Kate York, December 2017 

 

150 

Increased exposure to and experience with global collaboration may also 

influence participants’ subjective norms while they are in their TPP. The inclusion or 

exclusion of content, pedagogy, or experience in global education may influence the 

perception of both importance and acceptance of certain teaching and learning 

behaviors. A deliberate, cohesive inclusion of global education themes throughout all 

TPP coursework might signal greater acceptance and expectancy by important 

referents. Experiencing only one course during their preparation that emphasizes 

global education perspectives and global collaboration may do little to influence the 

subjective norms when it is not reinforced throughout the TPP.  

Although adding global education perspectives to other methods courses may 

prove challenging given existent course content requirements, consistency is needed. 

According to Bruce, Podemski, and Anderson (1991), for the inclusion of global 

education elements in TPPs to be effective, PSTs “should perceive that these [global 

perspectives] permeate their program and that all faculty contribute to the 

development of this perspective” (p. 23).  

Collaborative pedagogical perspectives. Constructivist pedagogy is a 

presupposition of global collaboration. Multiple studies have shown that PSTs enter 

their preparation with strongly held ideas about teaching and learning largely shaped 

by their personal experiences in previous educational settings and personal life (Lortie, 

1975). These perspectives are not always aligned with constructivist models of 

teaching and learning offered by some TPPs (Hollingsworth, 1989), which emphasize 

the social, collaborative aspects of knowledge acquisition and meaning-making.  
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This problem is exacerbated for PSTs pursuing STEM content degrees, where 

the predominant mode of content preparation is still conducted through traditional 

stand and deliver methods largely devoid of social, collaborative experiences 

(Anderson et al., 2011; Bajak, 2014; Freeman et al., 2014; Niemi, 2002). According to 

York (2017), “this inconsistency in how one is taught and how one is being taught to 

teach, can impact teacher candidates’ overall learning success in the content area and 

send mixed pedagogical messages about what constitutes good teaching practice” (p. 

1).  

Because PSTs’ beliefs and attitudes are difficult to alter during their time in the 

TPP (Kagan, 1992; Richardson, 1996) it might be inferred that many of the PSTs 

enrolled in the PBL course entered the TPP with more constructivist-oriented beliefs 

towards teaching and learning. Anecdotal evidence suggests that some students who 

leave this specific TPP do so because of pedagogical or philosophical mismatches. 

Given that this is a senior-level course, it could be proposed that to some extent those 

who remain in the program have more favorable beliefs in constructivist practices, 

derive personal benefit from the social, collaborative nature of constructivist practices, 

and that their constructivist perspectives on teaching and learning may have been 

confirmed and possibly even strengthened as they progressed through the program. 

The results provided limited, but positive, evidence in support of this claim. 

Several of the participants who indicated favorable beliefs and perceptions towards 

global collaboration also noted favorable opinions towards collaborative practices in 

general. Conversely, the one participant (Allison) who expressed reservations about 

global collaboration also provided a less than favorable opinion of general 
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collaborative practice. Her personal discomfort in collaborative settings may be 

reflected in her teaching practices.  

Research has shown that PSTs generally teach in a manner that suits the way 

they personally learn or in a manner through which they have had positive experiences 

and outcomes (Kablan & Kaya, 2014). It could be hypothesized that PSTs who like to 

collaborate and who have experienced success through collaboration are more likely to 

establish collaborative learning environments with their students; conversely, PSTs 

who subscribe to more traditional, didactic instructional methods, who are not 

comfortable with collaborative practice, and/or who have had negative experiences 

with collaboration, may not as readily employ collaborative strategies (Brown, 2016).  

These preconceptions concerning collaborative learning may contribute to the 

attitudes of PSTs towards global collaboration. In essence, positive or negative 

perceptions and beliefs associated with global collaboration may have less to do with 

the inclusion of global others and more to do with perceptions and beliefs associated 

with constructivist, collaborative pedagogy. Research has shown that providing PSTs 

with frequent opportunities to express their pedagogical beliefs and then challenge 

those beliefs through practice and experience has been effective in promoting change 

(Kagan, 1992).   

Instructional methodology perspectives. The PBL course provided an ideal 

setting for including global collaborations. The constructivist approach of PBL 

methods directly supports the skills necessary to successfully engage in these 

collaborations (Kubick, n.d.). In fact, several curriculum development initiatives and 

resources have been introduced which facilitate global collaboration through PBL 
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methods (Klein, 2017; Reimers, Chopra, Chung, Higdon, & O’Donnell, 2016). 

Supporting PSTs in discovering the importance of collaborative learning and 

providing them with instructional pedagogies, such as PBL, to assist in successful 

facilitation of global collaboration can serve to influence attitudes and increase 

perceived behavioral control.  

However, some participants had difficulty translating the usefulness of global 

collaboration practices to classroom instruction other than in a PBL context. Cole, for 

instance, expressed that he would probably use it “when I have students doing project-

based learning.”8 Since participants’ only exposure to global collaboration during their 

teacher preparation was within the PBL course, this suggests, however, a need to 

either expose PSTs to these types of collaborations in a variety of constructivist-based 

instructional settings or be more intentional and explicit in explaining how global 

collaboration can fit into multiple constructivist-based instructional settings.  

While ideal, PBL is likely not the only instructional pedagogy that would 

support global collaboration. Other courses in the program, for example, use the 

inquiry-based 5E Instructional Model with PSTs (Bybee et al., 2006). PSTs are 

provided with extensive experience designing and teaching field-based lessons using 

this format. This model, like PBL, also supports 21st century skills development 

(Bybee, 2009) and might provide additional opportunities for incorporating global 

collaboration opportunities for PSTs throughout their TPP coursework. This is 

especially important given that many of the PSTs upon graduation from this TPP are 

employed by campuses and districts that do not generally utilize PBL methods.  
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 STEM content focus. Additionally, the inclusion of a strong STEM content 

emphasis is warranted. Participants overwhelmingly spoke of global collaboration 

activities as being additions to the content pieces, rather than functioning as a means to 

facilitate content delivery and acquisition. Several participants had difficulty 

connecting the relevancy of global collaboration to STEM content instruction. 

Gregory, for example, indicated that he perceived global collaboration as a 

“companion to content instruction.”9 This may only serve to reinforce the predominant 

trend in which incorporating global education elements “remains at best a sidebar to 

the regular curriculum” (Boss, 2016, para. 2).  

While most of the collaborative activities in which participants engaged during 

their coursework were directly related to the learning outcomes of the course 

(instructional methodology), it was not necessarily related to what they perceived to be 

academic content, or the STEM content they will eventually be teaching. Even though 

the initial project (Experience 1) was designed to provide participants with a STEM 

content-focused global collaboration experience using geometry and origami, most of 

the participants did not make this connection. Either the relationship of the content to 

the collaboration was not made fully explicit or the collaboration was not robust 

enough to be memorable. Kubick (2012) mentioned the importance of content 

alignment to global activities, especially in the context of PBL, explaining that 

“…competency in various content areas is also very important to success. So think 

creatively about your content standards, too” (p. 1). For TPPs and course instructors, 

this means designing global collaboration experiences that explicitly marry content 
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and methods. Emphasizing STEM content facilitation and acquisition through global 

collaboration is important to establishing relevancy.   

Robust collaborations. Including more robust levels of collaboration and 

more synchronous activities would also likely enhance PSTs’ perceptions of global 

collaboration. While participants found benefit in both the Belarusian and South 

Korean engaged collaborations, most of them indicated they had more meaningful 

interactions with their Belarusian partners, citing the two live Skype sessions. 

Unfortunately, synchronous activities were not available for the South Korean 

collaboration. Furthermore, the initial project (Experience 1) which only involved 

limited collaboration and provided little interaction and no opportunity for 

synchronous activities, was largely forgotten by PSTs.  

This indicates the need for higher levels of collaborative activities in global 

partnerships. Prior research has shown that more collaborative partnerships result in 

more meaningful experiences, especially those where a product or solution is co-

created (Klein, 2017). The collaborations in this course did not provide more intensive 

engaged collaboration or global contribution activities, nor did they allow for large 

amounts of synchronous communication. While asynchronous communication is 

helpful in facilitating discussions and reflections, synchronous communication 

increases or enhances the personal connection (Hrastinksi, 2008).  

One participant, Jennifer, noted that while she enjoyed the synchronous Skype 

activities with her Belarusian partners, she also appreciated the asynchronous 

discussion boards because it allowed her to research, reflect, and be thoughtful in her 

responses. Of those participants who discussed the type of communication used within 
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the global collaborations in the course, there were more positive responses regarding 

the synchronous interactions. A study by Yang et al. (2014) noted similar responses 

from American and Chinese students involved in an educational technology 

collaboration; the students indicated a desire for increased synchronous activities. 

Participating in more robust collaborations that include co-created products and 

finding creative solutions for providing more synchronous opportunities, in addition to 

asynchronous ones, would be ideal.  

Opportunities for observation and practice. PSTs were unable to implement 

their PBL lesson design (Capstone Project) during their field-based experiences in the 

supervising teacher’s classroom during this course. Additionally, none of the 

supervising classroom teachers were expected to model examples of global 

collaboration activities in their classrooms to PSTs. This void was felt by the 

participants, especially as it related to their perceived self-efficacy. As Catherine 

noted, “I have experience through the eyes of a student, but how is it different from 

the eyes of a teacher?”10  

Allison specifically mentioned wanting to observe examples of global 

collaboration, saying that “I would like to observe it in action [in a K-12 classroom], 

especially in the context of teaching science.”11 This was shared by Anna, who 

expressed that “observing actual global collaboration in a high school setting would be 

one thing that would help me solidify my ideas about how global [collaboration] 

experience[s] would work in...a 9th grade biology classroom.”12 

 The need to practice implementing global collaboration was also suggested.  
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Elaine directly addressed this, saying that “more practice with how to facilitate the 

collaboration itself would have been helpful.”13 

Designing field-based teaching experiences within TTPs that allow PSTs to see 

and practice global collaboration in action and in the context of their content is 

needed. According to Kaufman (1996),  

If constructivist practices are to prevail, teacher candidates must apply theory 

into practice in real classrooms so that their needs emerge not only from 

hypothetical contexts but also from a variety of real-life experiences as they 

engage in learning and teaching experiences both at the university and in the 

fieldwork. (para. 22) 

 

Additionally, studies have shown that PSTs’ perceptions and beliefs may be 

more readily influenced during field-based experiences while in the TPP than they are 

by their preparation coursework (Richardson, 1996). Practical teaching experiences 

and supervising classroom teachers wield a considerable amount of influence over 

PSTs’ beliefs (Anderson, 2007; Hamman et al., 2006; Yee, 1967). Haney and 

McArthur (2002) found that the supervising classroom teacher had significant impacts 

on PSTs’ subjective norms relating to constructivist approaches to teaching and 

learning. Providing PSTs with opportunities to observe and practice global 

collaboration activities at practicum sites with quality supervising classroom teachers 

might further contribute to their behavioral intent.  

This, of course, requires selecting supervising classroom teachers who are 

using global collaboration activities in their K-12 classrooms and/or who are open to 

allowing and have the resources available to support PSTs trying this form of 

constructivist pedagogy in their classroom. This proves challenging for placing PSTs 

in supervising teachers’ classrooms that are knowledgeable or supportive of global 
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collaboration practices. Nothing in the literature suggests how widespread global 

collaboration practices are in K-12 classrooms. Finding supervising teachers with this 

skill set in STEM-based global collaborations would likely be through trial and error 

on the part of the TPP.  

To help with this, though, business and industry leaders, along with education-

related and teacher professional organizations, increasingly advocate for providing K-

12 students with rich experiences to develop 21st century skills, including global 

perspectives and competence (Association for Supervision and Curriculum 

Development, 2017; BIE, 2017; ISTE, 2016; National Education Association [NEA], 

2010; NSTA, 2011, 2017; P21, 2017). For example, the Global Education Conference, 

an international organization that focuses on “globally connected teaching and 

learning” (para. 1) currently has over 6,100 teacher members in the United States 

(Global Education Conference, 2017, para. 1). As previously discussed, multiple 

websites that facilitate teacher connections for global collaboration have also been 

created in the last two decades. Encouragingly, a growing number of in-service 

teachers and PSTs are being exposed to curriculum, methods, activities, and networks 

that provide support for incorporating 21st century skills, global education, and global 

collaboration. The number of in-service teachers capable of providing experiences for 

PSTs to observe and practice global collaboration will likely increase.  

Sustained support. Another option worth exploring would be to also 

incorporate global collaboration activities into induction programs for PSTs as they 

leave the TPP and begin their career. Providing PSTs with this support has 

demonstrated some beneficial results (Ingersoll, 2012; Wang, Odell, & Schwille, 
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2008). Several participants mentioned that opportunities for additional professional 

development in global collaboration once they have their own classrooms would be 

beneficial. This has several potential implications. First, studies have shown that 

providing teachers with relevant, sustained professional development leads to higher 

implementation rates (Penuel, Fishman, Yamaguchi, & Gallagher, 2007). This could 

positively impact perceived behavioral control, by increasing their conceptual 

knowledge and self-efficacy in global collaboration. Furthermore, extending global 

collaboration training to PSTs as they enter the classroom may provide additional 

opportunities to positively impact beliefs and perceptions. Studies have shown teacher 

beliefs are more easily changed in in-service teachers than PSTs, because of the 

immediate classroom implementation potential (Kagan, 1992; Richardson, 1996).  

A Proposed Classroom-based Global Collaboration TPP Implementation Model 

Participant responses in this study collectively provided insights as to how 

classroom-based global collaboration implementation may need to look for the future 

in STEM PST preparation to better support and influence PSTs’ behavioral intent of 

using global collaboration in their future classrooms. Drawing from Tye’s (2009) 

global education descriptive and normative pedagogies, constructivist-based 

instructional pedagogies, and the TPB (Ajzen, 1991), Figure 4 provides a proposed 

model for including global collaboration within STEM PST coursework in TPPs.  

This new model is a revision of the original model (Figure 3) that was used as 

a lens through which to analyze the data. As a result of the data, this more robust 

model has been created. The new model includes the original model of behavioral 

intent as it relates to classroom-based global collaboration, but now also includes a 
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proposed framework for supporting STEM PST preparation in globally-focused TPPs. 

This model was revised based on the data that suggested PSTs require rich 

opportunities for learning, experiencing, designing, and implementing classroom-

based global collaboration through constructivist design that incorporates both 

descriptive and normative pedagogies which may contribute to positive behavioral 

intent. The elements within the model support attitude, subjective norms, and 

perceived behavioral control, as evidenced by the responses of the participants in this 

study.  

The model posits that effective global collaboration implementation must be 

grounded in TPPs that promote constructivist teaching and learning foundations and 

globally-focused curriculums program-wide. The collaborative nature alone implied 

by the term global collaboration dictates teaching and learning methods that are based 

on social constructivist instructional methods. Specifically, this model advocates for 

facilitating global collaboration through PBL, coupled with technology-supported 

collaborative learning. Both of these pedagogies provide ripe opportunities for 

fostering 21st century skills development or what Tye (2009) would term the 

normative pedagogy of global education.  

To complete the model, the descriptive pedagogy must include STEM content 

taught through a globally-focused curriculum. The analysis of participant data in this 

study revealed large gaps in participants’ perceived relevance and instructional know-

how for using global collaboration to facilitate STEM content acquisition. As 

previously discussed, the implementation of global collaboration in the course of study 
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focused far more on methods than on STEM content acquisition. However, 

consistently integrating both content and pedagogy is necessary.  

 

 

 

Figure 4. A proposed model for the inclusion of classroom-based global collaboration 

in STEM TPPs.  

 

 

 

Finally, the model frames global collaboration instruction for STEM PSTs in 

terms of both preparation and opportunities for practice, as participant responses 
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indicated that this was a deficiency in the global collaborations implemented in the 

course of study. This includes providing theoretical foundations and practice within 

TPP coursework, coupled with opportunities for field-based applications and 

performance. 

This model also suggests that providing PSTs with rich opportunities for 

learning about, experiencing, designing, and implementing classroom-based global 

collaboration through constructivist design that incorporates both descriptive and 

normative pedagogies may contribute to positive behavioral intent. The elements 

within the model support attitude, subjective norms, and perceived behavioral control, 

as evidenced by the responses of the participants in this study.  

Limitations and Considerations for Future Research 

 Several limitations and considerations for future research need to be 

acknowledged. This study looked at one specific TPP at a large, public university in 

Texas. While the results from this study are transferrable, they are not necessarily 

generalizable to all TPPs. This specific TPP is based on constructivist approaches to 

PST preparation, which naturally lend themselves to progressive instructional 

pedagogies, like PBL and technology-supported collaboration, which support global 

collaboration. However, not all TPPs are structured around this type of teaching and 

learning. The applicability of the results to those programs may not be as great.  

 It is important to note that this was the first attempt for the PBL course 

instructors at organizing and facilitating a classroom-based global collaboration. Any 

first attempt comes with numerous opportunities for reflection and improvement for 

subsequent semesters. Even so, the successful design and facilitation of the 
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collaboration rests on the shoulders of the instructors; the design elements and 

organization of the collaboration may have influenced the perceptions and beliefs of 

PSTs.  

While several areas for improvement were suggested by PSTs, the technology 

platform was the most frequently mentioned. Participants noted the relative ease of use 

with the technology platform for the origami project and the Belarusian collaboration, 

both facilitated through iEARN. As Elaine stated, “The iEARN experience was 

particularly appealing, because I appreciated the ease of the technology and the 

organization of the website itself. We were able to share pictures easily and post and 

see comments easily.”14 

However, some participants expressed confusion and frustration using the 

instructor-created wiki during the South Korean collaboration. Although the course 

instructors and participants had prior experience with other online discussion boards, 

the organization of the wiki was not intuitive. The participants and their South Korean 

partners had difficulty using it. Selecting user-friendly technology platforms and 

providing adequate instruction for its use is necessary for facilitating communication 

between global partners and supporting collaborative activities (Geer, 2000; Klein, 

2017). This also requires course instructors to be well-versed in the technology in 

order to assist students with their technology-related needs (Geer, 2000).  

This study also focused only on those PSTs pursing STEM degrees and 

teaching certifications within a program designed specifically to support secondary 

STEM teacher certification. It would be beneficial to conduct research on global 

collaboration with PSTs enrolled in TPPs that certify other content areas and grade 
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levels, particularly from an academic content facilitation and acquisition approach. As 

previously discussed, several studies have confirmed 21st century skills development 

in PSTs through global collaboration, but few, if any, have attempted to link it to 

subject matter development. In addition, exploring global collaboration in courses 

beyond those that use a PBL framework for instruction is warranted, especially given 

that participants had a difficult time visualizing how they might implement global 

collaboration through other constructivist-based pedagogies, in addition to PBL.   

Additionally, the sample size for this study was small, as it focused on a 

limited number of STEM PSTs, all of whom were from the same institution of higher 

education and the same TPP. Larger sample sizes and/or the inclusion of participants 

from additional TPPs would add to the trustworthiness. Quantitative data would also 

provide more robust results. Given then the need for a larger sample size than was 

available, quantitative data was not used in this study. Collecting both quantitative and 

qualitative data in a mixed methods approach could prove useful, as it provides a more 

“complete understanding of [the] research problem than either approach alone” 

(Creswell, 2014, p. 4).  

 Furthermore, this study only explored elements of classroom-based global 

collaboration from a STEM PST perspective. Studies that focus on global 

collaboration design and implementation from the TPP course instructor perspective 

would be valuable. Exploring the incorporation of global collaboration into 

preparation courses, the perceived value of including these activities, and the benefits 

and challenges of designing and using global collaboration activities in the TPP 

curriculum would add to the limited literature in this area.  
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 Finally, this research only captured a snapshot of data regarding the intentions 

of STEM PSTs enrolled in the PBL course. This study did not seek to explore the 

changes in PSTs beliefs as a result of participating in global collaboration activities, 

nor the actual predictive power of behavioral intent on future implementation. Studies 

into each of these areas is warranted. Longitudinal studies conducted on PSTs 

periodically as they advance in their career would help determine the long-term 

influence on their beliefs of classroom-based global collaboration and add to the body 

of literature on the lasting impacts of TPPs. Furthermore, research that attempts to link 

PSTs’ behavioral intent to action are needed. While behavioral intent is generally a 

strong predictor of behavioral action, longitudinal studies are needed to formally 

explore this connection for classroom-based global collaboration (Richardson, 1996). 

Following PSTs into the field and looking at if and how they are incorporating global 

collaboration activities in their K-12 classrooms would provide additional evidence as 

to the relevance and usefulness of including these experiences in the TPP coursework, 

along with providing information as to how to better support these teachers with 

global collaboration once they have their own classrooms.   

Conclusion 

 The global society in which we find ourselves today dictates the need for 

strong academic knowledge and 21st century skills competency for K-12 students to be 

successful in future educational and career endeavors (Burrus, Jackson, Xi, & 

Steinberg, 2013; Casner-Lotto & Barrington, 2006). Classrooms that are based on 

constructivist pedagogical principles provide learning environments that are ideal for 

fostering the growth of both academic content and 21st century skills (Blumenfeld, 
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Marx et al., 1997; Bybee, 2009; Jonassen, 1998, Kim, 2001; Yilmaz, 2008). 

Classroom-based global collaboration experiences facilitated through PBL and 

technology-supported collaboration pedagogies can serve as one exemplar 

constructivist pedagogical model for addressing the growth and development of a 

multitude of these skills in STEM content areas (Bell, 2010; Capraro & Slough, 2013). 

However, successful implementation of these emergent pedagogies requires teachers 

to be both adept in these skills and experienced in designing and implementing global 

collaboration each and every year of their teaching, so that they may foster the 

development of these vital skills in the K-12 students they serve.  

 One way to develop teachers in this area is to offer experiences in classroom-

based global collaboration for early career teachers during their teacher preparation. 

The results of this study provide evidence that the inclusion of classroom-based global 

collaboration experiences help to develop these skills in STEM PSTs and suggests that 

those TPP experiences increase the likelihood of future classroom practice. 

Specifically, they show that PSTs can conceptually define and design classroom-based 

global collaborations and that they find these experiences to be beneficial, both 

personally and for their future K-12 students. Most participants exhibited positive 

attitudes towards global collaboration. However, participants’ perceived behavioral 

control was not strong, especially in the area of their perceived self-efficacy.   

These attitudes and perceptions of behavioral control, along with the limited 

data collected on subjective norms, contributed to participants’ behavioral intent of 

using global collaboration activities in their future classrooms. Some PSTs expressed 

strong intent; yet, the majority were not as certain.  
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This study stopped short of using their expressed intent to predict behavior; 

however, strong intentions increase the likelihood of behavior enactment. For those 

who expressed strong intentions, they may very well use global collaboration practices 

in their future classrooms. For those who did not, it may be less likely. The time 

between participants’ exposure to these experiences and when they will eventually 

enter the classroom is relatively large, and other variables will factor into shaping their 

attitudes and perceptions in the interim.  

Although not predictive, the benefits of including classroom-based global 

collaboration experiences for PSTs during their preparation was realized. Participants 

provided numerous positive examples of how experiencing global collaboration 

allowed them to grow personally as future teachers. The mediocre results of 

behavioral intent may have less to do with the value they see in using this 

constructivist pedagogy and more to do with simply needing additional support and 

resources from the TPP in this area. As a result of these findings, this study proposes 

one possible model for the inclusion of globally-focused curriculum and pedagogy 

within a STEM TPP.   

The importance of TTP experiences must not be understated, as the training 

PSTs receive does influence their future classroom practices (Darling-Hammond, 

2002b; Darling-Hammond & Baratz-Snowden, 2007). TPPs cannot control what 

happens after PSTs leave the program, and the very best they can do is provide PSTs 

with quality training in researched-based pedagogies and perspectives in hopes that it 

will transfer to effective classroom practice. As Eric noted:  
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I feel like [the TPP] gives me something more, gives me the maximum amount 

of tools to use in my classroom. I may never use global collaboration in my 

classroom, but it is good to know. I may never do a PBL style lesson, but it is 

good to have in my arsenal of teaching styles….the more we know them, the 

more we can incorporate a little bit of that into our teaching….[The TPP] is not 

a mundane program. It’s very dynamic, and that’s what I like about it….I think 

that is really good, so definitely [the global collaboration] was a good thing to 

do.15  

 

Providing PSTs with a wide variety of tools for their toolbox that include 

constructivist pedagogies and elements of global education will only serve them better 

in the increasingly connected world and diverse classrooms in which they will teach. 

The more exposure PSTs have, the better. It is a small world, after all.  
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APPENDIX B 

EXCERPT OF COURSE SYLLABUS 

COURSE RATIONALE______________________________________________________________ 

Project-based instruction engages learners in exploring authentic, important, and meaningful questions 

of real concern to students. Through a dynamic process of investigation and collaboration and using the 

same processes and technologies that scientists, mathematicians, and engineers use, students work in 

teams to formulate questions, make predictions, design investigations, collect and analyze data, make 

products and share ideas. Students learn fundamental science and mathematical concepts and principles 

that they apply to their daily lives. Project-based instruction promotes equitable and diverse 

participation and engages students in learning. 

 

COURSE DESCRIPTION____________________________________________________________ 

PBI has three essential components: 

 

1) Theory-driven perspective: Students learn about how people learn and how project-based  

instruction may be among our most informed classroom learning environments for bridging the 

gap between theory and practice. 

 

2) Instructional Development: Technological and pedagogical content knowledge are developed  

as ……. students work toward the design of project-based units. Competency is continually 

built as students read about and discuss the principles of PBI; reflect on observations of 

project-based learning environments in high school settings; and incorporate what they are 

learning into the design of problem-based lessons and ultimately, an entire project-based unit. 

 

3) Field Experience: An intensive field component includes observation of well-implemented  

project-based instruction in local schools as well as implementation of problem-based lessons 

with area high school students. 

 

PERSPECTIVE_____________________________________________________________________ 

A major hurdle in implementing project-based curricula is that they require simultaneous changes in 

curriculum, instruction and assessment practices – changes that are often foreign to students, as well as 

practicing teachers. In this course we will develop an approach to designing, implementing and 

evaluating problem- and project-based curricula and processes for PBI curriculum development that has 

emerged from collaboration with teachers and researchers. Previous research has identified four 

common design principles that appear to be especially important: (1) Defining learning appropriate 

goals that lead to deep understanding; (2) Providing scaffolds such as beginning with problem-based 

learning activities before completing a project; using “embedded teaching”, “teaching tools” and a set 

of “contrasting cases”; (3) Including multiple opportunities for formative self-assessment; (4) 

Developing social structures that promote participation and revision.  We will first discuss these 

principles individually and then compare them to other design principles suggested by other groups 

involved with project-based instruction. 
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COURSE OBJECTIVES AND EVIDENCE OF STUDENT LEARNING AND ENGAGEMENT 

 

Students will Evidence: 

Discuss and critique the merits of project-based 

instruction in terms of student’s cognitive 

development, equity and motivation. 

• In-class and online discussions 

• A project-based unit that includes a rationale 

and objectives 

• A grant proposal to implement a project-based 

unit that includes a rationale and potential 

impact 

Reflect on applications of educational theory as it 

relates to classroom practice in the area of project-

based instruction. 

• In-class and online discussions  

• A grant proposal to implement a project-based 

unit that includes a rationale and potential 

impact 

Distinguish between project-based instruction and 

other instructional approaches and decide which 

approach best fits instructional goals based on the 

benefits and limitations of each. 

• In-class and online discussions 

• A project-based unit that includes benchmark 

lessons and a lesson sequence that incorporates 

appropriate instructional approaches. 

Evaluate the usefulness of technology in achieving 

learning objectives and select appropriate 

resources for student use based on the relationship 

of salient features of the technology to learning 

objectives. 

• An annotated list of relevant resources and 

technological tools for a project-based unit 

• Classroom presentation utilizing technology 

tools 

Use inquiry methods with secondary students in a 

problem-based setting. 

• A project-based unit that includes benchmark 

lessons and a lesson sequence that incorporates 

appropriate instructional approaches. 

• Feedback from mentor teachers as evidence of 

……….. students leading problem-based 

activities in a field setting 

Describe examples of project-based instruction in 

math or science and analyze those examples in 

terms of several well-studied, field-tested models 

for PBI.  

• In-class and online discussions 

• Field observations of project-based classrooms 

Demonstrate skill in setting up and managing wet 

lab project-based environments. 

• Evidence of ……. students setting up and 

managing wet lab project-based environment 

in the field 

Use PBL design principles to develop an 

interdisciplinary, three to four-week project-based 

unit for secondary math and/or science courses. 

• A project-based unit including an anchor 

video, entry document, calendar, rationale, 

objectives, theoretical basis for the project, 

concept map, benchmark lessons, 

investigations, alternative assessments, 

strategies for differentiating instruction for 

students with special needs, related resources 

and technology tools. 
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Students will Evidence: 

Develop alternative assessments appropriate for 

project-based instruction. 

• Problem-based lessons that include alternative 

assessments 

• A project-based unit that includes alternative 

assessments 

Discuss lab safety and liability issues related to 

project based instruction and wet-lab or field 

environments (Occupational Safety and Health 

Administration (OSHA) regulations, how to read 

materials safety data sheets, safe disposal of 

chemicals, etc.) 

• Participation in class discussion on safety and 

liability issues 

• A project-based unit that includes safety 

precautions 

Use relevant technology to develop projects (e.g., 

concept mapping software, video editing software, 

etc.). 

• Technology-based or developed project 

elements 

Integrate relevant technology into curricular units 

(e.g., Internet, simulations, data analysis packages, 

modeling software, etc.). 

• A project-based unit that includes lessons that 

integrate the use of technology 

Plan instruction that promotes equitable and 

diverse participation so that all students have an 

opportunity to learn. 

• A project-based unit that includes lesson plans 

documenting modifications for special 

populations 

Engage in global partnerships and collaborations 

in order to practice digital and global citizenship 

and to foster global competence, awareness, and 

appreciation that can be transferred to future 

classrooms. 

• Partnerships and collaborations through online 

discussions and projects with international 

contacts  

Development of 21st century/professionalism skills 
• A project-based unit that includes design, 

instruction, and assessment of K-12 student 

21st century skills 

 

STUDY TRIP COMPONENT: FIELD-BASED TEACHING EXPERIENCES_________________  

Students will be provided with opportunities for working in classrooms teaching a problem-based 

lesson that could be used to introduce a project-based instructional unit. A total of 11 hours field-based 

hours are required (breakdown listed below). …….. is coordinating these field experiences. 

 

Observations. Each …… student is required to spend 8 hours observing secondary school classes that 

are structured around the project-based method of teaching. They are to record their observations and 

answer specific focus questions, and then submit a reflection document via eLearning. The information 

gathered in these observations is also used to inform the class discussions of the peer-reviewed 

literature on project-based instruction. There is a form posted to the course web site that must be signed 

by the classroom teacher to verify their presence during these observations. Students will be provided 

with classroom teacher contact information and schedules to better plan these observations.  

 

*Please note that an optional PBI Field Trip has been scheduled for the class on Thursday, 

September 17, from 9:00-11:00 a.m. at ……….. those students attending this field trip will earn two 

(2) hours of observation.  
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*Please note that an optional What to Expect?: Advice from Current CTs session has been scheduled 

for Wednesday, November 4, from 5:00-6:00 p.m. This session will provide practical advice from CTs 

currently “in the field” about what to expect during your student teaching experience. 

 

Classroom Teaching. Each …………. student is required to spend 3 hours in instructional delivery in a 

secondary school classroom that is structured around the project-based method of teaching. They are to 

record their reflections of their experience, answer specific focus questions, and then submit the 

reflection document via eLearning. The information gathered in this reflection is also used to inform the 

class discussions of the peer-reviewed literature on project-based instruction. There is a form posted to 

the course web site that must be signed by the classroom teacher to verify their presence during these 

observations. Students will be provided with classroom teacher contact information and schedules to 

better plan the instructional delivery. 

 

GLOBAL EXPERIENCES COMPONENT______________________________________________ 

 

Global Collaboration/Digital Citizenship:  

In the global society in which we now live, providing students with opportunities to practice digital and 

global citizenship and to foster global competence, awareness, and appreciation is an important learning 

outcome. As such, students in this class will engage in global partnerships and collaborations in order to 

help practice and develop skills that can be transferred into and applied in classrooms and instructional 

design with their future students. Project-based instruction provides an ideal platform for infusing 

classroom global experiences on multiple levels, and allows students additional opportunities to engage 

in and develop critical 21st century skills. These activities will be embedded in the course projects and 

discussions (see eLearning and the course website).  

 

ASSIGNMENTS____________________________________________________________________ 

 

PROJECT #1: INTRODUCTION TO PBI IMMERSION PROJECT  

This is an introduction to PBI through immersion. Students will engage in and a complete a small PBI 

lesson as a way of learning the components and processes of PBI. This project will contain a global 

collaboration piece. Project details will be posted in eLearning and/or on the class website.  

 

PROJECT #2: 3-DAY PBI FIELD-BASED LESSON DESIGN 

…………. students prepare a PBI lesson in assigned teams (3 class periods in length) to be taught in the 

secondary class of their assigned mentor teacher. The unit will be prepared to meet curricular objectives 

and state and national standards for the class of their assigned mentor teacher and will be instructed 

over three consecutive days (or other time frame mutually agreed upon by the mentor teacher, course 

instructor, and students). The unit will include components as described in the project details and will 

be assessed using a rubric (see eLearning and/or the class website). There is no global collaboration 

component for this project.  

 

PROJECT #3: 2-WEEK PBI UNIT DESIGN  

Each U…………… student will prepare a PBI unit (2 weeks in length) to be taught in the secondary 

class of their choice.  It is recommended that the unit be prepared to meet curricular objectives and state 

and national standards for some portion of the time the student anticipates working in Apprentice 

Teaching. Additionally, students will practice engaging in the grant-writing process as way to secure 

additional funds for their project. The unit will include components as described on a separate handout 

entitled “Final Project Checklist” and will be assessed using a rubric (see eLearning and/or the class 

website). This project may contain a global collaboration piece, which will be included in the project 

details on eLearning and/or the class website.  

 

DISCUSSIONS______________________________________________________________________ 

Online Discussions over Reading Assignments: Students will participate in weekly reading 

assignments with questions posted on eLearning’s online discussion board. Students will read the 
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assigned selections and respond to prompts. These will take place prior to class sessions and will serve 

as a launching point for the student-led in class discussions each week.  

 

In Class Discussions: Students lead in-class discussions that will tie together theory from the reading 

material with their field experiences. Students will sign up in pairs for a turn as a discussion leader for 

small group discussions of the peer reviewed literature assigned. The roles and responsibilities of the 

discussion leaders are to: 

a) Read all class discussion posts PRIOR to the in-class session and be prepared to 

summarize the class responses on the discussion board to the focus questions provided by 

the instructor; and  

b) Prepare a thirty (30) minute max forum on the topic: 

1. Leader will use a research-based learning activity, for the purpose of extending  

and deepening student thinking about the assigned readings and how they 

compare to their observations in project-based classrooms. An example might be 

a round robin discussion format, a role play applying principles learned in the 

readings, or an interactive formative assessment probe over the reading.  

2. Leader must have the participants discuss APPLYING the concepts presented in  

the material, not just rehashing the topics that they have read.  

 

Global Partnership Discussions: For up to nine weeks during the course, students will engage in 

primarily asynchronous dialogue with other educators across the globe. The main goal of this 

collaboration is to increase appreciation for varying instructional pedagogical models, establish global 

connections in education, and increase cultural awareness and appreciation. Each week will have a topic 

and discussion question(s) that will be common to all participants. Students will be required to either as 

a group or individually submit a post (comment) to the global partnership collaboration space. Students 

will be required to either as a group or individually respond to a minimum of two (2) posts from the 

educators in the other participating country. Additional brief reading or video selections may be 

assigned to students during the week in order to facilitate this collaboration. Please see eLearning or the 

course website for global partnership discussions specifics.  

 

21ST CENTURY/ PROFESSIONALISM SKILLS_________________________________________ 

 

A central part of Project-Based Instruction is the development of 21st century/professionalism skills, 

including, but not limited to: 

 

- Technological literacy 

- Creative and Critical Thinking 

- Leadership, Communication and Collaboration 

- Self-Monitoring and Self-Direction 

- Professional Ethics and Accountability 

 

In addition to learning about these skills and including them in the design of the activities and 

assignments in the course, it is important the students be able to practice these skills and grow 

professionally in their own development of these skills. Therefore, these skills will be assessed 

formatively in this course periodically throughout the semester, and will include self-evaluations, peer 

evaluations, and instructor evaluations. Feedback will be provided, along with coaching for growth. 

Additionally, students will be assessed summatively by the instructional team at the end of the semester. 

A rubric for these skills will be provided in eLearning. If you have any questions regarding the 

formative/summative evaluations and the points associated with them for the course, contact a member 

of the instructional team. 

 

As a student in this course, you are expected to comply with the Code of Ethics and Standard 

Practice for Texas Educators and the …………. Policy. 
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APPENDIX C 

ORIGAMI PBL LESSON  

S M A L L  S C A L E  P B L  
O V E R V I E W  

Name of 
Project: 
 

Global Origami Geometry 
 

Teach Dates: August 2015 

Subject: Geometry  Teacher:  

Driving 
Question and 
Authentic 
Audience 

DQ: How can we use bisectors of segments and angles to create a piece of 
origami art to share with a global community? 
 
Authentic Audience: International Origami Project on iEARN 
(www.iearn.org) 
 

Summary and 
format of 
Entry 
Document  

The entry document explains the history and uses of origami around the 
world and a brief intro into the geometry in origami. Six project 
requirements are included.  

Anticipated 
“need to 
knows” from 
entry 
document  

origami folding resources 
bisectors 
segments 
angles 
perpendicular 
parallel 
symbols that represent the above 
relationship of the three above 
global community 
iEARN 
presentation mechanism 

 
Project 
Launch 
 

One of two videos may be used for the project launch; both detail the history 
of origami. 
https://www.youtube.com/watch?v=EWRnLEGDMw0&feature=youtu.be 
 OR 
https://www.youtube.com/watch?v=w0IcsQnGk6c 
 (through 1:49) 
 

https://www.youtube.com/watch?v=EWRnLEGDMw0&feature=youtu.be
https://www.youtube.com/watch?v=w0IcsQnGk6c
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Student 
Products/ 
Assessment 
 

Students will present their origami art pieces, along with an explanation of 
bisectors, angles and segments in relation to the steps of the folding of their 
art piece (students will label bisectors, perpendicular lines/bisectors, 
congruent angles, congruent segments, and parallel lines). Students will also 
post digital images of their projects to the Origami Project forum. Students 
will be responsible for commenting on a minimum of 2 projects posted by 
other students from different schools.  

Objectives 
 

Students will be able to construct congruent segments, congruent angles, 
segment and angle bisectors, perpendicular lines and bisectors.  
 
Students will be able to practice 21st century skills and digital citizenship in 
an online global community forum.  

Content 
Standards  

(5)  Logical argument and constructions. The student uses constructions to 
validate conjectures about geometric figures. The student is expected to: 
 
 (B)  construct congruent segments, congruent angles, a segment bisector, 
an angle bisector, perpendicular lines, the perpendicular bisector of a line 
segment, and a line parallel to a given line through a point not on a line 
using a compass and a straightedge* 
 
*In this case, origami paper folding will be used in lieu of a compass and 
straightedge with the understanding that that particular skill either will 
have a) been previously taught or b) will be designed as a either a 
workshop or DIY.  

Safety: 
Include any 
safety issues 
and how they 
will be 
addressed. 

While physical safety (beyond normal classroom safety practice) is not a 
concern in this project, it will be important to discuss digital citizenship, 
safety, and etiquette as part of posting, discussing, and collaborating within 
an online, global community/forum. 

Additional 
Resources for 
Lesson 

Rubric 
Content: TBD 
Presentation Rubric: BIE  
http://bie.org/object/document/9_12_presentation_rubric_non_ccss  OR 
                                        
http://bie.org/object/document/6_12_creativity_innovation_rubric_ccss_ali
gned 
Collaboration Rubric: BIE  
http://bie.org/object/document/6_12_collaboration_rubric_non_ccss OR 
                                          
http://bie.org/object/document/6_12_collaboration_rubric_ccss_aligned 

http://bie.org/object/document/9_12_presentation_rubric_non_ccss
http://bie.org/object/document/6_12_creativity_innovation_rubric_ccss_aligned
http://bie.org/object/document/6_12_creativity_innovation_rubric_ccss_aligned
http://bie.org/object/document/6_12_collaboration_rubric_non_ccss
http://bie.org/object/document/6_12_collaboration_rubric_ccss_aligned
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S M A L L  S C A L E  P B L  

O V E R V I E W  C A L E N D A R  

Project: Global Origami Geometry 
 

Teach Dates: August 2015 

 
 D A Y  1  D A Y  2  

 
D A Y  3  

 
 

Teacher will put students into teams 
composed of 3 members per group.  

 
Launch video (3 minutes) 

 
Team Huddle- Read Entry Document (5 

minutes) 
 

Knows/Need2Knows (Group/Whole 
Group) (10 minutes) 

Teachers will hand out 21st century skills 
and content rubrics during this time 

 
Social Contracts & Team Roles (5 

minutes) 
 

Project “Planning” (10 minutes) 
Resource: Origami Folding Website 

http://en.origami-
club.com/abc/index.html 

 
“Research” (15 minutes) 

DIY: Patty Paper Bisectors (continuous) 
https://www.youtube.com/playlist?list=

PL23BR-G7hievUf-
lDbNdZmYO200PAaBjv 

WS: Digital Citizenship (offered multiple 
times) 

 
Begin “Create” (15 minutes) 

 
*Ongoing teacher evaluation with rubric 

 
Team huddle (5 minutes)  

 
Continue “Create” (30 

minutes) 
 

DIY: Patty Paper Bisectors 
 

WS: Digital Citizenship and 
iEARN (offered multiple 

times) 
 

Critical Friends- Partner 
Groups (10 minutes) 

 
Create (10 minutes) 

 
*Ongoing teacher 

evaluation with rubrics 
(content and 

collaboration) 

 
Team huddle (5 

minutes) 
 

Complete Create (15 
minutes) 

 
Project Presentations 
(whole class, etc. prior 
to forum posting) (20 

minutes); rubric-based 
assessment (content and 

presentation) 
 

Post to iEARN Origami 
Project forum (10 

minutes) 
 
 

Following day: 
Self-evaluations/peer 

evaluations of 21st 
century skills 

(collaboration rubric) 

 

 

 

http://en.origami-club.com/abc/index.html
http://en.origami-club.com/abc/index.html
https://www.youtube.com/playlist?list=PL23BR-G7hievUf-lDbNdZmYO200PAaBjv
https://www.youtube.com/playlist?list=PL23BR-G7hievUf-lDbNdZmYO200PAaBjv
https://www.youtube.com/playlist?list=PL23BR-G7hievUf-lDbNdZmYO200PAaBjv
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Origami Geometry Entry Document 
 
 Origami is the art of paper folding. This art has especially deep roots in Japanese 
culture with a long tradition dating back centuries. Origami paper itself was developed in 
China during the 2nd century B.C. While it made its way to Japan in the 6th century, it wasn’t 
until the 16th century that origami became a mainstream art. Today, origami is enjoyed all 
over the world. 
 
 While appreciated for its aesthetics and high degree of skill needed to create more 
complex figures, origami can also serve another important function: learning and practicing 
geometry skills. In fact, “today, origami has expanded to incorporate advanced mathematical 
theories…” (PBS, 2009). Important geometrical concepts such as bisectors, perpendicular 
bisectors, congruent angles and segments, perpendicular lines and angles, and parallel lines 
can all be addressed through origami. For this project, how can we use the bisectors of 
segments and angles to create a piece of origami art to share with a global community?  
 
 

 

 

 
 
 
 
 
 

 
       Image taken from martitavs.blogspot.com           Image taken from iurban.in.th                 Image taken from thisiscolossal.com 

 
 
Project Requirements:  
1) a completed origami art piece for each individual in the group  
2) a labeled origami diagram for each step of the folding process using  
 correct terminology (bisector, congruent angle, etc.) and symbols 
3) a 2 minute classroom presentation using technology 
4) a clear, digital photo of the team’s origami art pieces which include a  
 “setting” background  
5) a posting to the iEARN Origami Project forum 
6) a minimum of two (2) individual postings (comments) to student postings  
 from other schools on iEARN  
  
All directions, documents, rubrics, and resources related to this project will be located on the 
course website.  
 
 
 
 
 

http://www.bing.com/images/search?q=origami&view=detailv2&&id=7C14C3E7EE55FDE2545D8D2F53E17D0D69A49EFA&selectedIndex=55&ccid=QXHGw1ue&simid=608046655434131799&thid=JN.YHNbRzpHki85aBZcXZafIw
http://www.bing.com/images/search?q=origami&view=detailv2&&id=C2E0E801BA927BD76818F897D244ADE615484D6F&selectedIndex=198&ccid=7uOyDyAp&simid=608052470825355208&thid=JN.CcjXsQdLlAceQJQTp2943w
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Origami Geometry PBL Content Rubric 
 

Skill 
Initiating 
Progress  

(1) 

Approaching     
Expectations 

(2) 

Meeting 
Expectations 

(3) 

Exceeding 
Expectations 

(4) 

TEKS Standard 
G.5.B Student 
is able to 
construct 
congruent 
segments, 
congruent 
angles, a 
segment 
bisector, an 
angle bisector, 
perpendicular 
lines, the 
perpendicular 
bisector of a 
line segment, 
and a line 
parallel to a 
given line 
through a point 
not on a line 
using a 
compass and a 
straightedge 
 

Student is able 
to describe 
congruent 
segments, 
congruent 
angles, a 
segment 
bisector, an 
angle bisector, 
perpendicular 
lines, and the 
perpendicular 
bisector of a 
line segment, 
but is unable to 
use a compass 
and a 
straightedge to 
construct these 
on patty paper 

Student is able 
to construct 
congruent 
segments, 
congruent 
angles, a 
segment 
bisector, an 
angle bisector, 
perpendicular 
lines, and the 
perpendicular 
bisector of a 
line segment 
using a 
compass and a 
straightedge 
with patty 
paper, but is 
unable to apply 
these concepts 
to an origami 
figure.  

Student is able 
to construct 
congruent 
segments, 
congruent 
angles, a 
segment 
bisector, an 
angle bisector, 
perpendicular 
lines, and the 
perpendicular 
bisector of a 
line segment 
using a 
compass and a 
straightedge 
with patty 
paper and can 
apply these 
concepts to an 
origami figure.   
 

Student is able 
to construct 
and explain 
congruent 
segments, 
congruent 
angles, a 
segment 
bisector, an 
angle bisector, 
perpendicular 
lines, and the 
perpendicular 
bisector of a 
line segment 
using a 
compass and a 
straightedge 
with patty 
paper and can 
apply these 
concepts to an 
origami figure.   
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APPENDIX D 

BELARUSIAN COLLABORATION DISCUSSION PROMPTS 

US-Belarus Global Collaboration 

 

For the next 6 weeks, you as pre-service teachers in Belarus and the US will be communicating and 

collaborating on a variety of education-related topics. Many of these topics are about mathematics and 

science, since these are the areas of specialization for students in these two courses. Kate York and 

…………… are the supervising instructors for the students in the US, and …………… is the 

supervising instructor for the students in Belarus. A main learning outcome of this partnership will be to 

engage in and practice digital and global citizenship, continue professional growth in 21st century skills, 

and foster global competence, awareness, and appreciation that can be transferred to future classrooms. 

  

One way to achieve this goal is to engage in conversation with other teachers and future teachers, 

especially globally, to gain unique perspectives on and approaches to teaching. We have designed this 

to be a fun learning and growth experience for all involved. If at any time there are questions, just ask 

your professors. 

  

The following will provide you with some guidance as to how this collaboration is to function: 

  

How will we communicate? 

In large part, this collaboration will be asynchronous, meaning that students will not be communicating 

in “real time.”  However, your course instructors have scheduled two (2) synchronous communication 

Skype sessions! Those dates will be provided to you. It is important to note that there is a 9 hour time 

difference between the locations. English will be the primary language used for communication.  

 

Where will we communicate? 

Communication will take place on the iEARN site (www.iearn.org). Students will complete the 

activities in teams. While the professors for each set of students have set individual course requirements 

for discussions, please feel free to comment, respond, and participate beyond the minimum 

expectations. Each week, a separate set of discussion questions/tasks will be listed. 

  

What topics will be discussed? 

Each week, a new set of questions/activities will be posted in iEARN and on here. These might include 

a brief reading, discussion questions, a video post, etc. All will be about education-related topics. 

 

 

What etiquette should we follow? 

All of you are professionals. Therefore, communication should be expressed as such. That being said, 

we all come from a variety of backgrounds, experiences and cultures. It is important not make 

assumptions. Additionally, use more formal language (avoid “slang”) in order to more adequately 

convey ideas. Each individual class may have additional information on effective communication in 

global collaborations! 

 

 

 

 

 

 

 

 

 

http://www.iearn.org/
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US-Belarus Collaboration Weekly Prompts 

 

Week 1: Introductions: We Are From Poems 

Welcome to the Future Teachers Project! We invite you to use this folder to share your introductory 

messages. Each group will create a new topic. In the subject line we suggest that you write the number 

of your group (1-6) so that your messages will be easily identified. Please also sign each message you 

post with your names. You have the option of including an attached file with a photo, short video, or 

other multimedia file. Be sure to click on save. 

 

This week will largely be about getting to know our partners! Several activities will help you do this! 

Create a short 2-3 minute introductory video! In this video, introduce yourself and include the 

following: 

a. What university you attend? 

b. What do you study (your major)? 

c. Why do you/did you want to become a teacher? 

d. Who was the best teacher you ever had as a child and why. 

e. One interesting fact or interest that you would like to share. 

f. What you hope to learn during this collaboration. 

For discussion:  

a. What are schools like in your country or area? 

1. What is the typical day like for students in school?  

2. Do all students get to attend schools? Is it free for them to attend? 

3. What is the design of the curriculum? 

b. What is teacher education like in your country or area?  

1. Describe what qualifications teachers must have to teach, what type of preparation 

they must have, how they go about getting teaching position, etc. 

2. Do you feel teachers are valued by society in your country? Why or why not? How 

can you contribute to positively representing the profession? 

 

Week 2: U.S. and Belarusian Educational Systems 

This week will focus on learning about each other’s education systems. Belarusian and US students will 

investigate US and Belarusian educational systems, respectively, on the web.  

a.            After searching for any information regarding each country’s educational system, you 

will need to post one type of resource. It might be a website, video clip, picture, 

article, news report, interview, etc.  

b.  Briefly summarize one (1) education system similarity that the US and Belarus share, 

AND briefly summarize one (1) education system difference between the US and 

Belarus.  

c.  Be sure and respond to at least two of others’ posts.  

 

Week 3: 21st Century Skills 

This week will focus on developing students and teachers’ 21st century and professionalism skills. This 

may be a new or unfamiliar term to you. That’s ok. You’ll learn more about this through the following 

website http://www.p21.org/about-us/p21-framework (or the PDF document).Review the information 

presented on the webpage above.  

For discussion: 

a. After reading the framework, what would you select to be the most important skills 

students in today’s world need to have? Select 3 and explain. 

b. Is there an emphasis to teach these skills or grow these skills in Belarus 

c. How is this global collaboration (US-Belarusian) teaching these skills and allowing 

you as teachers to practice them? 

d. How do you think designing experiences for your students in your classroom to 

participate in global collaboration would benefit them in their development of these 

skills? 

 

http://www.p21.org/about-us/p21-framework
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Weeks 4/5: Lesson Plans and PBL 

One of the best ways to grow as a teacher is to engage in reflective practice and professional dialogue 

regarding best practices in classroom instruction.  

 

For these next two weeks, teams will post (upload) a recent lesson plan or lesson activity that they have 

designed or taught. If they have not written or taught a lesson plan, student teams can detail what a 

typical lesson looks like in their respective country or what typical classroom instruction would look 

like for a given content area (select the content area for which you are most comfortable).  

 

Once teams have submitted their lessons, comment on each other’s lesson designs, looking for 

differences/similarities in pedagogy, content instructional methods, and the role of the teacher and the 

students in the lesson. In the US class, there is a project-based learning protocol known as “critical 

friends” that is used for instructors and peers to provide feedback using the sentence stems “I like…..” 

(to provide positive feedback) and “I wonder (or  have you considered)….” (to provide suggestions for 

improvement).  Feel free to use this protocol during your discussion.  

 

Because it will take some time to review each other’s lesson designs, two weeks have been given for 

review and thoughtful discussion.  

 

*Note: The US teams have just completed writing and teaching a 3-day (50 minutes each day) lesson 

using the project-based learning (PBL) format in either a mathematics or science class in middle school 

and high school classrooms. The US teams will submit these, along with their ancillary materials and 

commentary on what their experience was like teaching this lesson to students.  

 

Week 6: “Issues in Education” and “Farewells” 

This week will focus on sharing the educational issues in each country. It will also focus on saying 

farewell to our partners and discussing some of the benefits and challenges to this collaboration. 

For discussion: 

a. What do you think are the two (2) most critical issues facing the education system of 

your country? Elaborate on why you think this (provide evidence, as necessary). The 

US students will post what they think the most critical issue in the US education 

system, and Belarusian students will post what they think the most critical issue in the 

Belarusian education system.  

b. What have been some of the benefits to this collaboration? What have been some of 

the challenges? What would you suggest as changes for future classes who might 

participate in these experiences?  

c. Be sure and respond to at least 2 of others’ posts. The reply should include how you 

think on the issue and what you would suggest for addressing the issue.  
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APPENDIX E 

SOUTH KOREAN COLLABORATION DISCUSSION PROMPTS 

US- South Korea Global Collaboration  

 

For the next 6 weeks, you as students in both South Korea and the US will be communicating and 

collaborating on a variety of education-related topics. Kate York is the supervising instructor for the 

students in the US, and …………. is the supervising instructor for the students in South Korea. A main 

learning outcome of this partnership will be to engage in and practice digital and global citizenship, 

continue professional growth in 21st century skills, and foster global competence, awareness, and 

appreciation that can be transferred to future classrooms.  

 

One way to achieve this goal is to engage in conversation with other teachers and future teachers, 

especially globally, to gain unique perspectives on and approaches to teaching. We have designed this 

to be a fun learning and growth experience for all involved. If at any time there are questions, just ask 

……… or Professor York. 

 

The following will provide you with some guidance as to how this collaboration is to function: 

 

How will we communicate? 

In large part, this collaboration will be asynchronous, meaning that students will be communicating not 

in “real time.” There is around a 14 hour time difference between the US and South Korea, so 

synchronizing schedules to engage in face-to-face communication via Skype or other technologies may 

be difficult. That said, if there is an interest on the part of you and your partners, we can definitely 

arrange for that to take place. English will be the primary language of communication.  

 

Where will we communicate? 

Communication will take place on the Wiki site ………………… and can be found at 

……………………………………… The code to join is ……………... US partners will be grouped 

into seven teams in order to complete the activities. South Korean partners will complete the activities 

individually. While the professors for each set of students have set individual course requirements for 

discussions, please feel free to comment, respond, and participate beyond the minimum expectations. 

Each week, a separate set of discussion questions/tasks will be listed.  

 

What topics will be discussed? 

Each week, a new set of questions/activities will be posted. These might include a brief reading, 

discussion questions, a video post, etc. All will be about education-related topics.  

 

What etiquette should we follow? 

All of you are professionals. Therefore, communication should be expressed as such. That being said, 

we all come from a variety of backgrounds, experiences and cultures. It is important not make 

assumptions. Additionally, use more formal language (avoid “slang”) in order to more adequately 

convey ideas. Each individual class may have additional information on effective communication in 

global collaborations! 
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US-South Korean Collaboration Weekly Prompts 

 

Week 1: “Meet and Greet”  

This week will largely be about getting to know our partners! Several activities will help you do this! 

Create a short 2-3 minute introductory video! In this video, introduce yourself and include the 

following: 

a. What university you attend? 

b. What do you study (your major)? 

c. Why do you/did you want to become a teacher? 

d. Who was the best teacher you ever had as a child and why. 

e. One interesting fact or interest that you would like to share. 

f. What you hope to learn during this collaboration. 

For discussion:  

a. What are schools like in your country or area? 

1. What is the typical day like for students in school?  

2. Do all students get to attend schools? Is it free for them to attend? 

3. What is the design of the curriculum? 

b. What is teacher education like in your country or area?  

1. Describe what qualifications teachers must have to teach, what type of preparation 

they must have, how they go about getting teaching position, etc. 

2. Do you feel teachers are valued by society in your country? Why or why not? How 

can you contribute to positively representing the profession? 

 

Week 2: “Teaching Philosophy” 

As an educator, it is important that you have a strong idea of what you believe regarding student 

learning, the role of the teacher, and education as a whole.  

For discussion: 

a. As a pre-service teacher or current educator, think of your own teaching philosophy 

and write a ‘teaching philosophy statement’.  

b. You might include the following topics: assessment, classroom management, 

connecting with parents/guardians, discipline/content-specific issues, educational 

technology, human development, moral development, motivation, etc. 

c. Please be sure and respond to at least five of others’ posts. (US will respond to 2) 

 

Week 3: “Global Perspectives”  

This week will largely focus on incorporating global collaborative experiences in classroom instruction. 

Read Modules 5 and 6 from the iEARN TEACHER'S GUIDE TO ONLINE COLLABORATION & 

GLOBAL PROJECTS (or similar reading for South Korean partners). Think about your own personal 

background, culture, experiences, and education as you answer the questions.  

For discussion: 

a. What are your personal thoughts towards collaboration, in general? Do you feel it’s 

important? Do you enjoy collaborating with others? Have your collaboration 

experiences been positive or negative?  

b. Have you ever collaborated or talked with others from around the world on projects, 

for work, etc.? If so, what was that experience like? Was it a positive experience? 

c. What are some benefits that you see from collaborating with others from around the 

world on projects? 

d. What are some challenges that you see from collaborating with others from around 

the world.  

e. Why do you think it would be important to include these experiences for students in 

the classroom (think about the current population of students you currently serve or 

may be serving in the future as a teacher)? 

f. Be sure to respond to at least five others’ posts. (US will respond to 2) 
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Week 4: “Developing 21st Century (Professionalism) Skills”  

This week will focus on developing students and teachers’ 21st century and professionalism skills. This 

may be a new or unfamiliar term to you. That’s ok. You’ll learn more about this through the following 

website http://www.p21.org/about-us/p21-framework (or the PDF document). Review the information 

presented on the webpage above. Deleted other information that was originally here. 

For discussion: 

a. After reading the framework, what would you select to be the most important skills 

students in today’s world need to have? Select 3 and explain. 

b. Is there an emphasis to teach these skills or grow these skills in South Korea or the 

US? Answer based on your home country. 

c. How is this global collaboration (US-South Korea) teaching these skills and allowing 

you as teachers to practice them? 

d. How do you think designing experiences for your students in your classroom to 

participate in global collaboration would benefit them in their development of these 

skills? 

e. Be sure to respond to at least five others’ posts. (US will respond to 2) 

 

Week 5: “Knowing Each Other”  

This week will focus on learning about each other’s education systems. South Korean and US students 

will investigate US and South Korean educational systems, respectively, on the web.  

For discussion: 

a. After searching for any information regarding each country’s educational system, you 

will need to post one type of resource. It might be a video clip, picture, article, news 

report, interview, etc.  

b. Briefly summarize one (1) education system similarity that the US and Korea share, 

AND briefly summarize one (1) education system difference between the US and 

South Korea.  

c. Be sure to respond to at least five of others’ posts. (US will respond to 2) 

 

Week 6: “Issues in Education” and “Farewells” 

This week will focus on sharing the educational issues in each country. It will also focus on saying 

farewell to our partners and discussing some of the benefits and challenges to this collaboration. 

For discussion: 

a. What do you think are the two (2) most critical issues facing the education system of 

your country? Elaborate on why you think this (provide evidence, as necessary). The 

US students will post what they think the most critical issue in the US education 

system, and South Korean students will post what they think the most critical issue in 

South Korean education system.  

b. What have been some of the benefits to this collaboration? What have been some of 

the challenges? What would you suggest as changes for future classes who might 

participate in these experiences?  

c. Be sure to respond to at least five of others’ posts. The reply should include how you 

think on the issue and what you would suggest for addressing the issue. (US will 

respond to 2) 

 

 

 

 

http://www.p21.org/about-us/p21-framework
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APPENDIX F 

TEXAS TECH UNIVERSITY IRB APPOVAL 
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APPENDIX G 

 

UNIVERSITY OF STUDY IRB APPROVAL 
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APPENDIX H 

 

RECRUITMENT MATERIALS 
 

Information Sheet 

 

Please share your thoughts in our research project.  

 

What is this project studying?  

The study is called “Pre-service Teacher Beliefs and Attitudes towards Infusing Global 

Collaborative Education Experiences in Their Future Classroom.” This study will help us learn 

how your experiences in your teacher preparation coursework may influence instruction in your 

future classroom. What we learn as a result of this study will help guide future course 

development in the educator preparation program, and we hope to publish this study to make it as 

beneficial as possible.  

 

What would I do if I participate?  

In this study, you will be asked to share your experiences, thoughts and feelings. These will be 

shared in two (2) ways: 1) an anonymous, on-line survey and 2) random selection for participation 

in an interview. Some questions will be about you. Some questions will be about your thoughts. 

Some will be about how you feel and what you experienced. The interviews will be audio 

recorded in order for us to obtain accurate information. Additionally, the researchers may conduct 

general observations of participants during activities directly related to the study (i.e. during class 

time). The researchers may take field-notes during this time in order for us to obtain accurate 

information. However, individual behavior, discussion, or comments will not be identified.  

 

How will I benefit from participating?  

While no compensation will be provided, your participation will provide the project with valuable 

information.  

 

Can I quit if I become uncomfortable?  

Yes, absolutely. Your participation is completely voluntary. Dr. Dan Carpenter, M. Kate York and 

the Institutional Review Board have reviewed the questions and think you can answer them 

comfortably. You may skip any question you do not feel comfortable answering. You can also 

stop answering questions at any time. You are free to leave the study any time you wish. 

Participating is your choice. However, we do appreciate any help you are able to provide. 

 

How long will participation take?  

We are asking for a total of approximately one (1) hour of your time. 

  

How are you protecting privacy?  

Your name will not be linked to any documentation and any use of this material in reports, 

publications or presentations will never be associated with participants in this study without 

permission. No one other than the researchers associated with this project will have access to the 

raw data. All related documentation will be stored either in a locked file cabinet in the 

researcher’s office or on a password protected computer.  

 

I have some questions about this study. Who can I ask?  

• The study is being run by M. Kate York, Master Teacher at the University of Texas at Dallas 

from the Department of Science and Mathematics Education, as research related to doctoral 

studies at Texas Tech University under the supervision of Dr. Dan Carpenter. If you have 

questions, you can call her at 972-883-2498 or Dr. Carpenter at 806-834-6660.  
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• TTU also has a Board that protects the rights of people who participate in research. You can ask 

them questions at 806-742-2064. You can also mail your questions to the Human Research 

Protection Program, Office of the Vice President for Research, Texas Tech University, Lubbock, 

Texas 79409 or email them to hrpp@ttu.edu. 
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APPENDIX I 

  

PARTICIPANT CONSENT 

 
Consent to Participate 

 

Please share your thoughts in our research project.  

 

What is this project studying?  

The study is called “Pre-service Teacher Beliefs and Attitudes towards Infusing Global 

Collaborative Education Experiences in Their Future Classroom.” This study will help us learn 

how your experiences in your teacher preparation coursework may influence instruction in your 

future classroom. What we learn as a result of this study will help guide future course 

development in the educator preparation program, and we hope to publish this study to make it as 

beneficial as possible.  

 

What would I do if I participate?  

In this study, you will be asked to share your experiences, thoughts and feelings. These will be 

shared in two (2) ways: 1) an anonymous, on-line survey and 2) random selection for participation 

in an interview. Some questions will be about you. Some questions will be about your thoughts. 

Some will be about how you feel and what you experienced. The interviews will be audio 

recorded in order for us to obtain accurate information. Additionally, the researchers may conduct 

general observations of participants during activities directly related to the study (i.e. during class 

time). The researchers may take field-notes during this time in order for us to obtain accurate 

information. However, individual behavior, discussion, or comments will not be identified.  

 

How will I benefit from participating?  

While no compensation will be provided, your participation will provide the project with valuable 

information.  

 

Can I quit if I become uncomfortable?  

Yes, absolutely. Your participation is completely voluntary. Dr. Dan Carpenter, M. Kate York and 

the Institutional Review Board have reviewed the questions and think you can answer them 

comfortably. You may skip any question you do not feel comfortable answering. You can also 

stop answering questions at any time. You are free to leave the study any time you wish. 

Participating is your choice. However, we do appreciate any help you are able to provide. 

 

How long will participation take?  

We are asking for a total of approximately one (1) hour of your time. 

  

How are you protecting privacy?  

Your name will not be linked to any documentation and any use of this material in reports, 

publications or presentations will never be associated with participants in this study without 

permission. No one other than the researchers associated with this project will have access to the 

raw data. All related documentation will be stored either in a locked file cabinet in the 

researcher’s office or on a password protected computer.  

 

I have some questions about this study. Who can I ask?  

• The study is being run by M. Kate York, Master Teacher at the University of Texas at Dallas 

from the Department of Science and Mathematics Education, as research related to doctoral 

studies at Texas Tech University under the supervision of Dr. Dan Carpenter. If you have 

questions, you can call her at 972-883-2498 or Dr. Carpenter at 806-834-6660.  
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• TTU also has a Board that protects the rights of people who participate in research. You can ask 

them questions at 806-742-2064. You can also mail your questions to the Human Research 

Protection Program, Office of the Vice President for Research, Texas Tech University, Lubbock, 

Texas 79409 or email them to hrpp@ttu.edu. 

 

_______________________________________    ____________________  

Signature          Date  

 

___________________________________________________  

Printed Name  

This consent form is not valid after Month/Date/Year 
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APPENDIX J 

 

GLOBAL COLLABORATION QUESTIONNAIRE 

 
Global Collaboration Questionnaire 

 

Directions: You may review the online interview questions prior to formulating responses. I really want 

to know your perspective, so please feel free to openly discuss your views.  

[Basic demographic was collected, including area of certification and intent to teach immediately upon 

completion of certification/graduation.] 

 

1. How would you personally define global collaborative education?  (RQ #1) 

 

2. What do you consider to be the essential components of effective global collaborative  

 education? Explain why you selected these. (RQ #1) 

 

3. Prior to this course, have you ever engaged in global collaborative education? If yes, please  

 describe. (RQ #2) 

 

4. What, if any, learning experiences were you provided during the course to personally engage  

in or design a global collaborative education experience? Describe these experiences.  

(RQ #1, 2)  

 

5. How many, if any, global collaborative education experiences do you feel students should be  

exposed to or engaged in during their middle school or high school years? Why do you think 

this? (RQ #3, 4) 

 

6. Do you feel that global collaborative education experiences should be used more for cultural  

awareness and appreciation, as a way to develop 21st century skills, as a means to instruct 

content, or all of these? Why do you feel that way? (RQ #2, 3) 

 

7. What, if any, benefits do you see for students in engaging in global collaborative education  

 experiences? (RQ #3) 

 

8. How do you intend, if at all, to design and implement global collaborative education  

 experiences in your future classroom? (RQ #4) 

 

9. What, if anything, do you see as possible barriers or challenges to designing and implementing  

 global collaborative education experiences in your future classroom? How might you go about  

 overcoming those barriers or challenges? (RQ #4) 

 

10. How prepared do you feel, if at all, to design and implement global collaborative education  

 experiences in your future classroom? (RQ #4) 

 

11. What, if any, additional support or training would do you feel you would need to successfully  

 design and implement global collaborative education experiences in your future classroom?  

 (RQ #4) 

 

12. What, if any, additional instruction, practice, engagement, or support for global collaborative  

 education would you have though beneficial during you coursework? (RQ #4) 
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APPENDIX K 

 

FOCUS GROUP QUESTIONS 

 
Focus Group Questions 

 

 

1. How would you personally define global collaborative education?   

 

2. What do you consider to be the essential components of effective global collaborative 

education? Explain why you selected these.  

 

3. How would you describe your global collaborative education exposure within the course? 

 

4. What did you personally gain from engaging in these experiences? Where these experiences 

positive or negative? Please explain. 

 

5. What, if any, benefits do you see for students in engaging in global collaborative education 

experiences?  

 

6. How do you intend, if at all, to design and implement global collaborative education 

experiences in your future classroom? 

 

7. What, if anything, do you see as possible barriers or challenges to designing and implementing 

global collaborative education experiences in your future classroom? How might you go about 

overcoming those barriers or challenges? 
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APPENDIX L 

 

INDIVIDUAL FOLLOW-UP INTERVIEW PROTOCOL  

 
Study Title:  Pre-service Teacher Beliefs and Attitudes towards Infusing Global Collaborative 

Education Experiences in Their Future Classroom 

Interview Protocol– Pre-Service Teacher Interview 

 

Participant Name: ______________________________ Date: ________________________ 

 

School:  ______________________________________ Location: _____________________ 

 

Introduction:  I want to thank you for taking the time to talk to me. I will be recording and transcribing 

what we say today. I will also be asking you to review the transcription with some of the notes I make 

regarding my interpretations of what you say. It is important that I reflect in my writing what you mean. 

Therefore, I want you to review it to make sure I am representing your views. The transcription will be 

a verbatim one, so be prepared to see any “uhs” or “ahs” that you say. If I use any quotes in the final 

written paper, those will not be there.  It is important that the transcription be verbatim so that I do not 

paraphrase something you have said with incorrect interpretation. If you are quoted in the final written 

paper, you will not be individually identified and quotes will be attributed to “a participant” or some 

other non-identifiable reference.  

 

What I am interested in finding out in this study are your thoughts about and attitudes towards global 

collaborative education experiences in a classroom setting. I would really like to capture your 

experiences with global collaborative education as a pre-service teacher and know if, how, when and/or 

where you plan to implement this in your own future classroom with K-12 students and colleagues.  

You have had a chance to review the questions I am going to ask you today and give them some 

thought. I really want to know your perspective so please feel free to openly discuss your views. I may 

ask you some additional questions that you have not reviewed as we go along in order to clarify for me 

what you mean. Are you ready to start? 

 

The purpose of this study is to explore pre-service teachers’ attitudes towards infusing global 

collaborative education in their future classrooms in an educator preparation program at a four-year 

university in Texas. The objective of this study is to investigate the relevance and importance of 

inclusion of progressive instructional methods in the educator preparation coursework, ones that foster 

content and 21st century skills learning outcomes, along with promoting cultural awareness, diversity 

and equity. The results of this study will help guide future course development in the educator 

preparation program.  

 

The research question for this study is, after having participated in a global collaborative education 

experience, what attitudes do pre-service teachers have towards designing and infusing global 

collaborative experiences in their future classrooms with K-12 students and colleagues? 

 

Five research questions guide the investigation:  

1. Do pre-service teachers find value in global collaborative experiences? 

 

2. Do pre-service teachers believe that 21st century skills can be fostered effectively through 

global collaborative education experiences?  

 

3. Do pre-service teachers believe that content (standards) can be taught, learned, and assessed 

effectively through global collaborative education experiences?  
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4. Do pre-service teachers believe that increased cultural awareness can be fostered effectively 

through global collaborative education experiences? 

 

5. How likely are pre-service teachers to design and implement global collaborative education 

experiences in their future classroom with K-12 students and colleagues?  

 

Semi-structured interview questions:  

 

1. How would you personally define global collaborative education?   

 

2. What do you consider to be the essential components of effective global collaborative 

education? Explain why you selected these.  

 

3. Prior to this course, have you ever engaged in global collaborative education? If yes, please 

describe. 

 

4. What, if any, learning experiences were you provided during the course to personally engage 

in or design a global collaborative education experience? Describe these experiences. 

 

5. How many, if any, global collaborative education experiences do you feel students should be 

exposed to or engaged in during their middle school or high school years? Why do you think 

this? 

 

6. Do you feel that global collaborative education experiences should be used more for cultural 

awareness and appreciation, as a way to develop 21st century skills, as a means to instruct 

content, or all of these? Why do you feel that way?  

 

7. What, if any, benefits do you see for students in engaging in global collaborative education 

experiences?  

 

8. How do you intend, if at all, to design and implement global collaborative education 

experiences in your future classroom? 

 

9. What, if anything, do you see as possible barriers or challenges to designing and implementing 

global collaborative education experiences in your future classroom? How might you go about 

overcoming those barriers or challenges? 

 

10. How prepared do you feel, if at all, to design and implement global collaborative education 

experiences in your future classroom?  

 

11. What, if any, additional support or training would do you feel you would need to successfully 

design and implement global collaborative education experiences in your future classroom?  

 

12. What, if any, additional instruction, practice, engagement, or support for global collaborative 

education would you have though beneficial during you coursework? 
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APPENDIX M 

EXCERPTS FROM RESEARCHER’S REFLEXIVE JOURNAL 

Excerpt 1 

 

9/8/2015- Today, I Skyped with the professor from Belarus to talk about our global collaboration 

pieces. She spoke very good English, for which I was thankful. I think she is wanting much more 

synchronous collaboration between the groups, which is going to be limited on my end.  

Her group will be formed through an application process; mine is by nature that they are 

captive audiences in my course and this functions as one of their learning outcomes. We did decide on 

doing an online introductory piece, “I Am From” poems, and then holding Skype session the week after 

(on October 9th) to actually introduce the two classes to each other.   

Additionally, we talked about the discussion components each week. I emailed her the 

discussion prompts that have been settled on between me and my Korean partner. My hope is that we 

can use similar, if not identical, discussion prompts to alleviate some of the work for my students. That 

said, there is an inherent risk in students “getting bored” in doing that with both countries. She said she 

would review it and get back to me. She is leaving for Germany to work for two weeks, so that has me a 

bit concerned in terms of finalizing plans.  

 

Excerpt 2 

 

9/25/2015- Gave student participants their first discussion assignment for the Korea and Belarus 

discussions/collaborations. Gave them a head start since they have so much coming up the next few 

week. I’m worried that they will think this collaboration is just an “add on” and will be “too much” in 

addition to everything else. Hopefully not.  

This will be a video introduction. They seemed excited to work on it, even though they are 

neck deep in PBI lesson creation. One team stayed late after class to work on it. They seemed excited. 

In conversation, one of them made the comment (after I said this was the first time for us to engage in 

something like this) that even if it didn’t work out well, that’s part of teaching, and you have to be 

willing to experiment to find good things. I thought that was a really positive response.  

 

Excerpt 3 

 

11/5/15- Conducted interview #2. The interview went well, too, although longer than I had yet again 

anticipated (20 minutes). This participant was very free-flowing with answers, and the interview on the 

whole had a much more relaxed feel this time. In fact, he sat on the edge of the couch, as well, when he 

came in. But, by the time I finished reading the script, he had relaxed into the couch and appeared 

comfortable. I also prepped this participant a little more, letting him know that it would be more formal 

than normal interactions (classroom) at first as I read the script. That may have helped some in easing 

nerves.  I’m already starting to see some themes emerge. 

 

 

Excerpt 4 

 

11/20/15- Was supposed to a previously unscheduled Skype with Belarus, but the professor is ill, so 

that has been cancelled. My students and the other two US instructors were a bit disappointed. 

Truthfully, I was a little relieved. This has been an ambitious global discussion/collaboration, and from 

my perspective, I’m tired. It is a lot of work on the part of the facilitator. I could write a whole paper 

just on facilitating a successful collaboration- two at the same time, actually. Korea went well, too, just 

not as interactive since we actually didn’t get to talk synchronously with our partners there. I think the 

synchronous activities helped.  
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APPENDIX N 

AUDIT TRAIL FOR CHAPTER IV 

Citation # Participant(s) Source Location Date 

1 Brittney Questionnaire Response to Q5 11/5/2015 

2 Eric Questionnaire Response to Q5 11/5/2015 

3 Jennifer Questionnaire Response to Q5 11/5/2015 

4 Thomas Questionnaire Response to Q6 11/5/2015 

5 Gregory Questionnaire Response to Q6 11/5/2015 

6 Eric Follow-up interview Lines 169-170 11/5/2015 

7 Gregory Questionnaire Response to Q6 11/5/2015 

8 Leah Questionnaire Response to Q6 11/5/2015 

9 Allison PBL lesson design Entire document 12/4/2015 

10 

Elaine, 

Thomas, and 

Brittney 

iEARN discussion 

(Belarus) 

Week 6 discussion 

post 
11/11/2015 

11 Gregory 
Focus group 

interview 
Lines 249-251 10/23/2015 

12 Elaine 
Focus group 

interview 
Lines 333-335 10/23/2015 

13 Leah 
 Focus group 

interview 
Lines 351-353 10/23/2015 

14 
Gregory and 

Allison 

iEARN discussion 

(Belarus) 

Week 3 discussion 

post 
10/2/2015 

15 
Cole and 

Eric 

iEARN discussion 

(Belarus) 

Week 3 discussion 

post 
10/2/2015 

16 
Cole and 

Eric 

Wiki discussion 

(South Korea) 

Week 4 discussion 

post 
10/2/2015 

17 
Gregory and 

Allison 

Wiki discussion 

(South Korea) 

Week 4 discussion 

response to partner 

post 

11/3/2015 

18 
Catherine 

and Anna 

Wiki discussion 

(South Korea) 

Week 4 discussion 

post 
10/27/2015 

19 

Elaine, 

Thomas, and 

Brittney 

Wiki discussion 

(South Korea) 

Week 4 discussion 

post 
10/27/2015 
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Citation # Participant(s) Source Location Date 

20 
Cole and 

Eric 

iEARN discussion 

(Belarus) 

Week 3 discussion 

post 
10/2/2015 

21 
Rachel and 
Jennifer 

iEARN discussion 
(Belarus) 

Week 3 discussion 
post 

10/2/015 

22 Jennifer 
Follow-up 

interview 
Line 241 11/6/2015 

23 Eric Questionnaire Response to Q16 11/5/2015 

24 Allison Follow-up interview 
Lines 39-40, 46-47, 

233 
11/4/2015 

25 Gregory Questionnaire Response to Q10 11/5/2015 

26 Anna Questionnaire Response to Q11 11/5/2015 

27 Jennifer Questionnaire Response to Q11 11/5/2015 

28 Eric 
Follow-up 

interview 

Lines 124-125, 

127-128, 130-131 
11/5/2015 

29 Leah 
Wiki discussion 

(South Korea) 

Week 3 discussion 

post 
10/29/2015 

30 
Catherine 

and Anna 

Wiki discussion 

(South Korea) 

Week 4 discussion 

post 
10/27/2015 

31 

Elaine, 

Thomas, and 

Brittney 

iEARN discussion 

(Belarus) 

Week 3 discussion 

post 
10/2/2015 

32 

Elaine, 

Thomas, and 

Brittney 

Wiki discussion 

(South Korea) 

Week 3 discussion 

post 
10/2/2015 

33 
Gregory and 

Allison 

Wiki discussion 

(South Korea) 

Week 4 discussion 

response to partner 

post 

11/3/2015 

34 Jennifer 
Follow-up 

interview 
Lines 104-107 11/6/2015 

35 Anna Questionnaire Response to Q10 11/5/2015 

36 
Gregory and 

Allison 

iEARN discussion 

(Belarus) 

Week 3 discussion 

post 
10/2/2015 

37 Cole Questionnaire Response to Q11 11/5/2015 

38 
Rachel and 

Jennifer 

iEARN discussion 

(Belarus) 

Week 3 discussion 

post 
10/2/2015 

39 Brittney Questionnaire Response to Q10 11/5/2015 

40 Anna Questionnaire Response to Q10 11/5/2015 
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Citation # Participant(s) Source Location Date 

41 Gregory  Questionnaire Response to Q10 11/5/2015 

42 Elaine Questionnaire Response to Q10 11/5/2015 

43 Allison 
Questionnaire/Follow-

up interview 

Response to 
Q10; Lines 100-

101, 130-132 

11/5/2015  

11/4/2015 

44 
Catherine 

and Anna 

iEARN discussion 

(Belarus) 

Week 6 

discussion post 
11/11/2015 

45 

Elaine, 

Thomas, and 

Brittney 

iEARN discussion 
(Belarus) 

Week 6 
discussion post 

11/11/2015 

46 Leah Questionnaire Response to Q12 11/5/2015 

47 Anna Questionnaire Response to Q12 11/5/2015 

48 Thomas Questionnaire Response to Q12 11/5/2015 

49 Eric Questionnaire Response to Q12 11/5/2015 

50 Gregory Questionnaire Response to Q12 11/5/2105 

51 Allison Questionnaire Response to Q12 11/5/2015 

52 Allison Follow-up interview Lines 150-151 11/4/2015 

53 Brittney Questionnaire Response to Q12 11/5/2015 

54 Elaine Questionnaire Response to Q12 11/5/2015 

55 Leah Questionnaire Response to Q12 11/5/2015 

56 Jennifer Questionnaire Response to Q14 11/5/2015 

57 Anna Questionnaire Response to Q14 11/5/2015 

58 Elaine Questionnaire Response to Q14 11/5/2015 

59 Eric 
Questionnaire/Follow-

up interview 

Response to 

Q14; Lines 175-

178 

11/5/2015  

11/5/2015 

60 Leah Questionnaire Response to Q14 11/5/2015 

61 Allison Follow-up interview Lines 189-190 11/4/2015 

62 Gregory Focus group interview Lines 35-37 10/23/2015 

63 Eric Focus group interview Lines 228-231 10/23/2015 

64 Eric Follow-up interview Lines 60, 63-65 11/5/2015 

 



Texas Tech University, M. Kate York, December 2017 

 

230 

Citation # Participant(s) Source Location Date 

65 Jennifer Follow-up interview 
Lines 78-78, 81-

82 
11/5/2015 

66 Thomas 
Focus group 

interview 
Line 235 10/23/2015 

67 Gregory 
Focus group 

interview 
Line 237 10/23/2015 

68 Catherine  Questionnaire Response to Q13 11/5/2015 

69 Gregory 
Focus group 

interview 
Lines 294-297 10/23/2015 

70 Jennifer Follow-up interview Lines 139-140 11/6/2015 

71 Eric Follow-up interview Lines 42-43 11/5/2015 

72 Elaine Questionnaire Response to Q13 11/5/2015 

73 Allison Follow-up interview Lines 179-181 11/4/2015 

74 Jennifer Follow-up interview Lines 129-130 11/6/2015 

75 
Gregory and 

Allison 

Wiki discussion 

(South Korea) 

Week 3 

discussion post 
10/20/2015 

76 Thomas 
Focus group 

interview 

Lines 185-186, 

189-190 
10/23/2015 

77 Gregory 
Focus group 

interview 
Lines 152-156 10/23/2015 

78 
Cole and 

Eric 

Wiki discussion 

(South Korea) 

Week 3 

discussion post 
10/22/2015 

79 Allison 
Wiki discussion 

(South Korea) 

Week 3 

discussion post 
10/20/2015 

80 
Cole and 

Eric 

Wiki discussion 

(South Korea) 

Week 3 

discussion post 
10/22/2015 

81 Cole Questionnaire Response to Q13 11/5/2015 

82 Eric Questionnaire Response to Q13 11/5/2015 

83 Gregory Questionnaire Response to Q13 11/5/2015 

84 Jennifer Follow-up interview Lines 127-128 11/6/2015 

85 Eric Follow-up interview Lines 163-164 11/5/2015 

86 Jennifer Follow-up interview Lines 267-268 11/6/2015 

87 Eric Follow-up interview Lines 166-168 11/5/2015 

88 Elaine Questionnaire Response to Q13 11/5/2015 
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APPENDIX O 

AUDIT TRAIL FOR CHAPTER V 

Citation # Participant(s) Source Location Date 

1 Thomas 
Focus group 

transcript 

Lines 300-303, 

312, 319-322 
10/23/2015 

2 Elaine Questionnaire Response to Q10 11/5/2015 

3 

Elaine, 

Thomas, and 

Brittney 

Wiki discussion 

(South Korea) 

Week 3 

discussion 

response to 

partner post 

10/23/2015 

4 Allison 
Follow-up 

interview 
Lines 144-146 11/4/2015 

5 Jennifer 
Follow-up 

interview 
Lines 264-266 11/6/2015 

6 Gregory Questionnaire Response to Q16 11/5/2015 

7 Gregory Questionnaire Response to Q16 11/5/2015 

8 Cole Questionnaire Response to Q12 11/5/2015 

9 Gregory Questionnaire Response to Q10 11/5/2015 

10 Catherine Questionnaire Response to Q15 11/5/2015 

11 Allison Questionnaire Response to Q15 11/5/2015 

12 Anna Questionnaire Response to Q15 11/5/2015 

13 Elaine Questionnaire Response to Q16 11/5/2015 

14 Elaine Questionnaire Response to Q8 11/5/2015 

15 Eric 
Follow-up 

interview 

Lines 225-230, 

232, 235 
11/5/2015 

 

 
 


