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	The purpose of this study was to examine the relationship between self-directed learning (SDL) and the confidence to integrate technology into the classroom among preservice K-12 teachers enrolled at a large southeastern university.  The intent was to determine the extent to which SDL is related to technology integration confidence and, further, to what extent SDL predicts technology integration confidence.  In this study, the Personal Responsibility Orientation—Self-Directed Learning Scale (PRO-SDLS) (Stockdale, 2003; Stockdale & Brockett, 2010) was used to measure levels of learner self-direction.  Additionally, the Technology Integration Confidence Scale (TICS) (Browne, 2009) was revised (TICS-R) and was used to measure the confidence to integrate technology into the classroom.
	To conduct this study, a teacher education program at one large, southeastern university was chosen as the population.  Of this population, coordinators for two courses offered in the teacher education program gave permission to survey their students.  Of these two courses, 143 preservice teachers were contacted, 115 responded, and 102 fully participated.  Analysis was conducted to investigate the relationships between the factors of SDL and technology integration confidence.  Demographic variables of age, gender, ethnicity, teacher education program, GPA, and whether or not they had completed the teacher education technology course at this university were also examined, but were primarily intended to provide a profile of the sample.
	This study revealed that SDL has both a significant relationship with and is a predictor of technology integration confidence.  Significant relationships were found among the factors of the PRO-SDLS and the subscales of the TICS-R.  The strongest relationship was between self-efficacy and technology integration confidence.  Self-directed learning was found to predict technology integration confidence at a statistically significant level.  The reliability of the PRO-SDLS was found to be consistent with previous research, and the TICS-R was found to be highly reliable, giving promise to future use and further development.  Based on these results, this study includes implications for preservice teacher education, as well as recommendations for future research.
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[bookmark: _Toc445191883]Chapter 1
Introduction to the Study
	Technology use in the K-12 classroom increases student engagement and improves test scores (National Education Association, 2011).  Teachers entering today’s classroom need to be confident in their ability to use ever-evolving instructional technology.  Although learning to integrate technology into the K-12 classroom is included in teacher education program curricula and professional development (Lawless & Pellegrino, 2007), research in recent years suggests that new teachers are not adequately prepared to effectively use technology in their classrooms (Brush & Saye, 2009; Hew & Brush, 2007; Kumar & Vigil, 2011; Lei, 2009).  Teacher education programs are making the attempt to prepare future teachers to integrate technology into their classrooms.  However, they appear to be failing to produce teachers who are independent and confident users and learners of technology and who are able to teach effectively with technology (Browne, 2009; Kim, Kim, Lee, Spector, & DeMeester, 2013; Kumar & Vigil, 2011; Lei, 2009).  Instead of modeling the use of classroom technology across coursework, programs expect to accomplish this goal in a singular technology course.  Niess (2008) suggests, “[t]he question then is how to prepare preservice teachers for the multitude of variables that impact the potential effectiveness of classroom activities when technology is integrated as a learning tool” (p. 241).  The importance of preparing future teachers to effectively use technology increases as classrooms become more equipped with technology.
	Cheung and Slavin (2013) and Nielsen (2013) report that today’s K-12 classrooms are well-equipped with technology (e.g., computers, tablets, interactive whiteboards, Internet) to aid instruction.  Furthermore, research suggests that technology integrated with relevant teaching methods improves students’ learning outcomes (Brush & Saye, 2009; Hastings & Tracey, 2005; National Education Association, 2011).  Teachers should be able to use the current technology in their classrooms and be capable of adapting to future advancements in technology.  Studies conducted by Ertmer and Ottenbreit-Leftwich (2010) and Kirk (2012) indicate that teachers who are self-directed users of technology and have high self-efficacy are able to learn independently and adapt to evolving technology, making them best prepared to integrate technology into their classrooms.  The focus of this study is to examine the relationship between self-directed learning (SDL) (self-efficacy is a key variable) and confidence in integrating technology into the classroom.  If the level of self-directed learning is a predictor of technology integration confidence, teacher preparation programs can focus on developing self-directed learners with high self-efficacy.  
	Preparing teachers to effectively integrate technology into the K-12 classroom is vitally important in today’s world, where information needs to be accessed continuously and where people need to possess 21st century skills to be active members of society (Buabeng-Andoh, 2012; Holt, 2011; Javeri & Persichitte, 2007; Mishra & Koehler, 2006).  These 21st century skills primarily involve the use of computers and digital technology in the home and workplace (Holt, Beard, & Lee, 2013; Kumar & Vigil, 2011; Tomei, 2005).  Today’s K-12 student has grown up in a world filled with computer technology and the Internet, from which information can be obtained instantly (Rideout, Foehr, & Roberts, 2010).  Current students are growing up with advanced media options and communicate via texting, instant messaging, email, and social networking tools like Facebook and Twitter (Beyers, 2009; Davidson & Goldberg, 2009; Horrigan, 2009; Lorenzo, Oblinger, & Dziuban, 2007).  Thus, the digital learning needs of students are driving the demand for more technology in the classroom (Brush & Saye, 2009; Javeri & Persichitte, 2007; Kirk, 2012).  
It is important that the methods teachers use in the K-12 classroom be influenced by current students’ learning needs and advanced use of media (Javeri & Persichitte, 2007; Kumar & Vigil, 2011).  Student learning outcomes are influenced by modern technology, and past classroom methods void of technology may not be as effective in transferring understanding to students accustomed to learning through digital methods (Ahlfeld, 2010; Kopcha, 2010).  Modern K-12 classrooms are increasingly equipped with more technology devices (e.g., computers, tablets, interactive whiteboards, cell phones) and applications (e.g., computer software, games, Internet) for educational purposes (Bausell, 2008; Cheung & Slavin, 2013; Mishra & Koehler, 2006; Nielsen, 2013).  Inan and Lowther (2010) contend that how technology is used in the classroom can be grouped into three general categories: “technology for instructional preparation, technology for instructional delivery, and technology as a learning tool” (p. 138).  Instructional preparation involves any preparation for classroom activities (i.e., preparing materials, collaborating, locating resources, and creating lesson plans) (Russell, Bebell, O’Dwyer, & O’Connor, 2003).  Technology for instructional delivery is used by the teacher or the student and can involve a variety of technology learning applications (Barron, Ivers, Lilavois, & Wells, 2006; Bitter & Legacy, 2008; Russell et al., 2003).  Technology as a learning tool involves students using software applications to problem solve, create work, or collaborate with each other (Jonassen, Howland, Marra, & Crismond, 2008; Morrison & Lowther, 2010).
The International Society for Technology in Education (ISTE) developed the ISTE Standards For Teachers (ISTE Standards•T, formerly NETS•T) that “define the new skills and pedagogical insights educators need to teach, work and learn in the digital age” (International Society for Technology in Education, 2008, p. 1) and suggests that teachers must meet five core standards regarding the integration of technology in the classroom: “(a) facilitate and inspire student learning and creativity, (b) design and develop digital-age learning experiences and assessments, (c) model digital age work and learning, (d) promote and model digital citizenship and responsibility, and (e) engage in professional growth and leadership” (p. 1).  The ISTE Standards•T are recognized as the technology standards teachers should aim to achieve by the National Council for Accreditation of Teacher Education (NCATE), the accrediting agency for teacher education programs.  Therefore, teacher technology courses in teacher education programs, as well as professional development technology training for inservice teachers, should strive to meet the ISTE Standards•T with the goal of effectively using technology with sound pedagogy to deliver content. 
Because teachers in the 21st century classroom need basic technology skills and knowledge to use the technology in their classrooms (Ertmer & Ottenbreit-Leftwich, 2010),  preservice technology education and teacher professional development should be focused on general technology knowledge rather than on specific software or hardware skills (Mishra & Koehler, 2006).  Teachers need broad technology knowledge applicable to various software and hardware options in order to adapt when new technology options are introduced. 
The ability for teachers to adapt to changing technology involves being self-directed in their learning of the technology (Kirk, 2012).  Teachers’ self-directed learning can take place autonomously or collaboratively but ultimately involves taking personal responsibility to make it happen.  Taking personal responsibility to determine what one needs to learn and then implementing a learning strategy to achieve a learning goal are at the core of self-directed learning (Brockett & Hiemstra, 1991; Knowles, 1975).
	Self-directed learning has been well-researched in adult education as it relates to learner self-direction and personal responsibility for one’s own learning (e.g., Brockett & Hiemstra, 1991).  The SDL process that Knowles (1975) envisioned involved individuals taking the initiative to determine their personal learning needs and goals, identifying needed resources, implementing necessary learning strategies, and evaluating whether or not learning outcomes were achieved.  Research also indicates that SDL is an effective approach to help learners develop needed skills to use technology in educational settings (Candy, 1991; Clinton & Rieber, 2010).
	The concept of self-efficacy (Bandura, 1977, 1986, 1997) “is concerned with people’s beliefs in their capabilities to produce given attainments” (Bandura, 2006, p. 2).  Computer self-efficacy (CSE) (Compeau & Higgins, 1995) has been studied widely and involves “the belief that one can successfully use computer technology to achieve a given outcome” (Holt, 2011, p. 10).  Some have viewed self-efficacy as the most useful element in determining outcomes of technology influence (Beas & Salanova, 2006).  Thus, future teachers should have the confidence and personal motivation to learn new technology. 
The confidence and personal motivation of both preservice and inservice teachers are potentially affected by their attitudes toward the use of technology in the classroom.  A positive attitude can influence their acceptance of the usefulness of instructional technology and their likelihood of integrating it into their classrooms (Buabeng-Andoh, 2012; Demirci, 2009; Hew & Brush, 2007; Huang & Liaw, 2005; Keengwe & Onchwari, 2008; Teo, 2008).  Experience and competency with using computers and technology can also lead to adopting positive attitudes toward integrating technology into classrooms (van Braak, Tondeur, & Valcke, 2004).  Moreover, attitude can also affect the desire to use technology, as effective integration may be influenced more by teachers’ beliefs than knowledge (Kim et al., 2013; Pajares, 1992).
Preparing teachers to use technology in the classroom effectively presents a unique challenge.  Because technology changes so rapidly, people must adapt to it quickly.  The classroom technology that is taught in teacher education programs will often change before teachers enter the field.  Thus, their ability to take personal responsibility for learning new technology and to feel confident in successfully integrating it into their classrooms is vitally important. 
[bookmark: _Toc445191884]Statement of the Problem
	Technology has a powerful influence on student outcomes, and teachers need to be confident in their ability to integrate it effectively into their classrooms.  Becoming an independent technology user involves taking personal responsibility for learning the technology as well as how to use it to facilitate meaningful learning (Lai, 2008).  However, current literature fails to address how to best prepare preservice teachers for the challenges of adapting to new educational technologies and integrating them effectively into their classrooms.
	Using SDL strategies in preservice teacher education has the potential to improve self-efficacy and positively affect preservice teachers’ attitudes and beliefs regarding learning and using technology.  Kirk’s (2012, p. iv) study revealed that, “self-directed learning readiness has both a significant relationship with and is a predictor of levels of technology integration and current instructional practices,” indicating that it might be more important to foster SDL than to emphasize mastering the technology.  Further, Tweed’s (2013, p. 2) study “indicated that the self-efficacy of teachers is significantly positively related to classroom technology use by teachers,” supporting the need for preservice teachers to enter the field with high self-efficacy.  Others (Koehler & Mishra, 2009; Mishra & Koehler, 2006; Niess, 2005, 2008) assert that self-directed learners with high self-efficacy are more likely to combine content, pedagogy, and technology successfully.
	Research has shown that inservice teachers’ SDL readiness and self-efficacy are significantly related to the integration of technology into their classrooms (Kirk, 2012; Tweed, 2013).  While the relationships between self-efficacy, learner self-direction, and technology integration have been studied relative to current K-12 teachers (Kirk, 2012; Tweed, 2013), they remain to be explored with preservice teachers.
[bookmark: _Toc445191885]Purpose of the Study
	The purpose of this study is to examine the relationship between SDL and the confidence to integrate technology into the classroom among preservice K-12 teachers enrolled at a large southeastern university.  The intent is to determine the extent to which SDL is related to technology integration confidence and, further, to what extent SDL predicts technology integration confidence.
[bookmark: _Toc445191886]Research Questions
Two questions will be addressed in this study:
1. Is the revised version of the Technology Integration Confidence Scale (TICS) a valid and reliable measurement of technology integration confidence?
2. To what extent does self-directed learning predict technology integration confidence?
[bookmark: _Toc445191887]Conceptual Framework
	This study is based on research in the area of SDL and studies concerning self-efficacy and confidence in using technology.  The subsequent sections identify theoretical frameworks based in adult learning theories and the factors that potentially influence preservice teachers’ technology use in their future classrooms.  These conceptual frameworks, along with related research, are discussed further in Chapter Two.	
[bookmark: _Toc445191888]Self-Directed Learning  
	Although well-researched, terminology and definitions associated with SDL have varied over the years as researchers have sought to explain the concept of self-directed learning (Carré, 1994; Hiemstra, 1996; Owen, 2002).  Many have elected to identify with Knowles’ (1975) seminal work as the foundation for assumptions and definitions related to SDL.  
	Knowles (1975) posited that self-directed learning is:
a process in which individuals take the initiative, with or without the help of
others, in diagnosing their learning needs, formulating learning goals, identifying
human and material resources for learning, choosing and implementing appropriate
learning strategies, and evaluating learning outcomes. (p. 18)
Although Knowles (1975) presented his definition of the SDL process four decades ago, it can be argued that learning to use modern technology involves a process aligned with what he describes.  Boyer et al. (2013) contend that, “the technological world requires individual self-direction and adaptability to remain current” with the latest technology (p. 1).  Self-directed learning supports lifelong learning, which is also needed to remain current with technology.  In addition to being an autonomous learner, being an independent learner is a key element as one takes responsibility in meeting their personal learning needs.  Becoming an independent learner is important when learning to use technology, as the needs of each learner are unique depending on their technology experience and new learning demands (Long, 2009). 
	Brockett and Hiemstra (1991) developed the Personal Responsibility Orientation (PRO) model to conceptualize SDL as it pertains to personal responsibility involving the learner characteristics (LC) and the teaching/learning transaction (TLT) that are part of the learning process.  The PRO model focuses on the idea of the learning process being stimulated by the learner assuming personal responsibility for their learning.  In order to measure SDL among college students using the PRO model, the Personal Responsibility Orientation—Self-Directed Learning Scale (PRO-SDLS) was developed (Stockdale, 2003; Stockdale & Brockett, 2010).  The PRO-SDLS represents the PRO model with four variables (control, initiative, motivation, and self-efficacy).
	Control is the first variable, and Brockett and Hiemstra (1991) suggest, “It is the ability and/or willingness of individuals to take control of their own learning that determines their potential for self-direction.” (p. 26).  
	Initiative can involve the help of others, but is about the individual taking initiative to diagnose their learning needs, setting learning goals, identifying resources, choosing learning strategies, and then evaluating their learning outcome (Knowles, 1975).  Brockett and Hiemstra (1991) emphasize the learner taking initiative for or being proactive in their own learning process.  
	Motivation is the desire of the individual to initiate action.  Adult education research asserts that a relationship between SDL and intrinsic motivation exists (Bitterman, 1989; Delahaye & Smith, 1995).  Deci and Ryan (2000) argue that learner self-direction involves intrinsic or extrinsic motivation that is freely chosen by the learner. 
	Self-efficacy as a concept derives from Social Learning Theory and is an important SDL variable relating to this study.  Early studies and writings on SDL have focused on the learner’s self-confidence (Stockdale & Brockett, 2010).  However, later scholars (Jones, 1994; Murphy & Alexander, 2000) suggest Bandura’s (1977, 1986, 1997, 2006) concept of self-efficacy more accurately defines this construct as it relates to adult education literature. 
[bookmark: _Toc445191889]Self-Efficacy 
	Bandura’s (1977, 1986, 1997, 2006) concept of self-efficacy involves belief and confidence in ability as deriving from four sources: (1) mastery experiences; (2) vicarious experiences; (3) social persuasions; and (4) psychological and emotional state of the individual.  The most potent source at the heart of self-efficacy beliefs is mastery experiences where one interprets the result of completing a task as a success (Bandura, 1986, 1997; Pajares, 2002; Usher & Pajares, 2008).  Successful outcomes raise self-efficacy, whereas perceived failures lower self-efficacy.  Findings in self-efficacy research reveal that “self-efficacy beliefs are correlated with other motivation constructs and with students’ academic performances and achievement” (Pajares, 2002, p. 141).  Some have viewed self-efficacy as the most useful element in determining outcomes of technology influence (Beas & Salanova, 2006).  Among teachers who integrate technology into their classrooms, there is evidence to support the assertion that self-efficacy could be more important than technology knowledge and skills (Ertmer & Ottenbreit-Leftwich, 2010).
	The concept of teacher self-efficacy involves a teacher’s belief in the ability to plan, organize, and carry out activities required to attain desired educational goals (Skaalvik & Skaalvik, 2010).  Researchers have further defined teacher self-efficacy as teachers’ belief that they are capable of bringing about the desired outcomes of student engagement and learning (Tschannen-Moran & Hoy, 2001; Tschannen-Moran, Hoy, & Hoy, 1998; Woolfolk, Rosoff, & Hoy, 1990).  Research has shown consistently that high levels of teacher self-efficacy are beneficial in the classroom (Allinder, 1994; Ashton & Webb, 1986; Fuchs, Fuchs, & Bishop, 1992; Gibson & Dembo, 1984; Muijs & Reynolds, 2002; Ross, 1992; Woolfolk et al., 1990).  Swan, Wolf, and Cano (2011) contend that, “an individual with a high sense of teacher self–efficacy is more inclined to create a dynamic, student–centered learning environment” (p. 130).
[bookmark: _Toc445191890]Technology Integration Confidence 
	Self-efficacy plays a critical role in confidence level as those with higher confidence progress to mastery experiences, and those who lack confidence may interpret anxiety as incompetence (Usher & Pajares, 2008).  Ertmer and Ottenbreit-Leftwich (2010) suggest that self-efficacy is the most important barrier for teachers to overcome in order to integrate technology effectively into their classrooms.  The professional development of inservice teachers has been effective in changing their self-efficacy by increasing the level that they integrate technology into their classrooms (Overbaugh & Lu, 2008).  Thus, when preparing preservice teachers for their future classrooms, improving technology self-efficacy would seem to be the most useful element in determining confidence in integrating technology.
	Technology self-efficacy as a construct would be too broad to measure; thus, constructs are typically developed for a specific type of technology (e.g., computer, Internet, information technology).  Computer self-efficacy (CSE) has been studied widely and involves the perception that the success of an outcome using computer technology is under one’s own control (Christensen & Knezek, 2006; Compeau & Higgns, 1995; Holt, 2011; Peralta & Costa, 2007).  Research indicates that high CSE in preservice teachers has a significant impact on their ability to integrate computer technology into the classroom (Gilakjani, 2013).  Other findings show that inservice teachers’ computer self-efficacy is a key factor in their integration of technology into the classroom (Koh & Frick, 2009; Liaw, Huang, & Chen, 2007).  In their study of teachers, Yuen and Ma (2008) found that computer self-efficacy determines how well they integrate technology into their classrooms.  High self-efficacy to use computer technology and personal motivation to learn new technology positively affects teacher use of technology in the classroom.  Therefore, being able to measure technology integration confidence and to determine predictors of technology integration confidence will enable teacher technology educators to better prepare preservice teachers for the classroom.
[bookmark: _Toc445191891]Demographics
	Variables such as teacher age and experience (Eteokleous, 2008; Inan & Lowther, 2010; Hoy & Tschannen-Moran, 2007; Lee &Tsai, 2010; Smarkola, 2007), gender, grade level, and subject taught have been correlated with mixed results, but mostly indicate that these variables have minimal effect on teacher integration of technology (Kirk, 2012; Tweed, 2013; Wright, 2010).  Studies have revealed a positive relationship between college GPA and self-directed learning (Guglielmino, 1977; Holt, 2011; Stockdale, 2003; Stockdale & Brockett, 2010).  Demographic variables in this study are used primarily to describe the participants but will also build upon prior studies and will examine relationships to SDL and technology integration confidence that are unique to this study.  Chapter Two explores the literature and instruments of self-direction and further discusses factors influencing preservice teachers’ self-efficacy and confidence in integrating technology.
[bookmark: _Toc445191892]Significance of the Study
	Teachers need to be able to integrate the technology available in K-12 classrooms with relevant teaching methods in order to improve student learning outcomes (Brush & Saye, 2009; Cheung & Slavin, 2013; Hastings & Tracey, 2005; Nielsen, 2013).  Teacher education programs provide educational technology courses, but new teachers are often not adequately prepared to use the technology in their classrooms (Kumar & Vigil, 2011; Lei, 2009).  Recent research (Kirk, 2012; Tweed, 2013) of K-12 teachers indicates that learner self-direction and self-efficacy are positively related to technology integration into the classroom.  Examining this relationship with preservice teachers could inform the practice of teacher education.
	This study will focus on the relationship between the factors of self-directed learning and self-efficacy leading to technology integration confidence among preservice teachers.  Teacher educators agree that, “student teachers should be prepared to integrate information and communication technology into their future teaching and learning practices” (Sang, Valcke, van Braak, & Tondeur, 2010, p. 103).  Discovering the relationships between self-direction and technology integration confidence may help further the knowledge base of theories and instrument development in preservice teacher education.  If self-directed learning predicts technology integration confidence, it will help teachers, professional development program directors, and administrators better understand how to effectively prepare preservice teachers to integrate technology into the classroom. 
[bookmark: _Toc445191893]Assumptions
	The following are assumptions of the researcher and are related to both the participants in the study and the design of the study:
· An online survey will be sufficient for this study and will provide roughly identical results to a paper survey.
· All participants have access to the online survey (e.g., computer, cell phone) and understand how to complete an online survey.
· Quantitative data will be sufficient to describe the correlation between self-directed learning and technology integration confidence.
· All participants will respond honestly and to the best of their ability.
[bookmark: _Toc445191894]Delimitations 
	The following are delimitations that the researcher defined as parameters for the current study:
· Only students enrolled in ETEC 486: Integrating Technology into the K-12 Curriculum and EDPY 401: Applied Educational Psychology at a large university in the southeastern United States participated in the study.
· The survey was administered online and is the only method of data collection. 
· The TICS was used in this study to measure technology integration confidence, as this study did not seek to assess whether participants met ISTE Standards•T. 
[bookmark: _Toc445191895]Limitations
	This study was limited by the following, which could influence the results or generalizability of the research: 
· All survey items were subject to the participants’ interpretation and self-report.
· The population was limited to participants from one university’s teacher education program and may not be generalizable to other teacher education programs.
· The TICS was developed per the six original NETS•T standards (International Society for Technology in Education, 2000, p. 9), and although updated for this study, does not align with the new individual ISTE Standards•T (International Society for Technology in Education, 2008).


[bookmark: _Toc445191896]Definition of Terms
Instructional technology—Use of technology software and hardware to facilitate and enhance 	learning in the classroom.
Preservice teachers—Students enrolled in a teacher preparation program pursuing licensure to 	teach preK–12th grade.
Self-directed learning—Consists of “both the external characteristics of the instructional process 
and the internal characteristics of the learner, where the individual assumes primary responsibility for a learning experience” (Brockett & Hiemstra, 1991, p. 24).  Although self-directed learning, self-direction in learning, and learner self-direction are defined differently by Brockett and Hiemstra, the terms are used interchangeably in this study.
Self-efficacy—Concerns one’s belief in the capability to produce certain outcomes.	
Technology—Electronic devices and the software and hardware required to operate them.	Includes computers, computer-based applications, and media equipment.
Technology integration—The use of technology by teachers in the classroom during educational 	activities to enhance student learning.

[bookmark: _Toc445191897]Outline of the Study
	The current study was intended to investigate the relationship between learner self-direction and technology integration confidence among preservice K-12 teachers.  The goal was to further the body of knowledge of SDL and technology use as a key step in identifying ways to better prepare today’s preservice teachers for the classroom.  Chapter Two provides an analysis of current research regarding self-efficacy and self-directed learning and studies that have included these variables.  Chapter Three describes the process of participant selection, instrumentation, the data collection procedure, and data analysis.  Chapter Four presents the results of this study.  Finally, Chapter Five provides conclusions based on this research and includes recommendations for future research and implications for teacher education.
[bookmark: _Toc445191898]
Chapter 2
Literature Review
	Chapter One identified a need to examine preservice teacher education as colleges and universities seek to develop confident teachers who are able to integrate technology into the K-12 classroom.  The problem, purpose, and a conceptual framework for this study were presented.  Chapter Two is a review of the literature supporting that framework with the intent to create a basis for this study.  Beginning with the importance of integrating technology into the K-12 classroom, the review continues with the historical development of self-directed learning (SDL) and includes a survey of selected models and instruments used in self-directed learning research.  Following the review of self-directed learning literature is a review of self-efficacy and instruments used to measure self-efficacy.  Finally, a review of literature pertaining to confidence in integrating technology into the classroom and instruments used to measure technology integration based on the International Society for Technology in Education (ISTE) teacher standards (ISTE Standards•T) are discussed.  Since the literature surrounding teacher preparation is extensive, this review uses the theoretical framework presented in Chapter One as a lens to focus on attitudinal factors influencing technology integration into the classroom.
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	Since the early 1990s, schools, districts, and the federal government have invested heavily in instructional technology (Miranda & Russell, 2011).  The U.S. Department of Education’s Preparing Tomorrow’s Teachers to Use Technology (PT3) program has awarded more than 400 grants since 1999 (U.S. Department of Education, n.d.).  Learning tools and methods used in the classroom to engage learners and aid in the transfer of understanding are ever-changing, and each new technology seems to hold new promise.  As early as the mid-1800s, the effective use of tools, such as chalkboards, to enhance understanding in the classroom were discussed.  Bumstead (1841, p. viii) argued, “[t]he inventor or introducer of the black-board system deserves to be ranked among the best contributors to learning and science, if not among the greatest benefactors of mankind” in his “manual of valuable and interesting methods” for primary school teachers in Boston.  Currently, teacher educators are writing the same type of instructional materials for delivery on interactive white boards, which are today’s interactive multimedia rich version of the chalkboard.  
	Regardless of the instructional technology used in educational environments, the goal is to “facilitate experiences that advance student learning, creativity, and innovation” (International Society for Technology in Education, 2008, p. 1).  Inan and Lowther (2010) argue that teachers need training and experiences to develop the knowledge required to use technology for student learning.  Teacher educators agree, “student teachers should be prepared to integrate information and communication technology into their future teaching and learning practices” (Sang et al., 2010, p. 103).  Student learning depends on educators embracing and adopting classroom technologies into their pedagogical approach (Park & Ertmer, 2008).  Options are available in most classrooms, but there are barriers to integrating them effectively.
	Challenges in integrating classroom technology.  Studies have revealed that variables such as teacher beliefs (Ertmer, Ottenbreit-Leftwich, Sadik, Sendurur, & Sendurur, 2012; Pajares, 1992), teacher computer proficiency (Bauer & Kenton, 2005; Inan & Lowther, 2010; Zhao, Lei, & Frank, 2006), teacher experience (Lau & Sim, 2008), teacher readiness (Inan & Lowther, 2010), teacher workload resulting in limited time (Neyland, 2011; Samarawickrema & Stacy, 2007), and standardized testing (Hew & Brush, 2007) had an effect on integrating technology into the K-12 classroom.  Teaching successfully with the technology currently available in the classroom involves teachers knowing how to use the technology to facilitate in a way that learners are engaged and the understanding of a topic or concept is transferred.  For example, some teachers use interactive whiteboard activities successfully, while others use this technology as an expensive projector (Hall, 2010) or “glorified chalk board” (Eteokleous, 2008, p. 671).  The interactive whiteboard has the potential to be an engaging interactive tool in the hands of a capable teacher.  Often teachers get excited about new technology and will add it to classroom instruction without proper preparation and “devoid of any content learning goals” (Ferdig, 2006, p. 755); thus, it is “poorly integrated with other classroom instructional activities” (Lawless & Pellegrino, 2007, p. 580).  Even the most capable instructional technologies can lose effectiveness or even be a detractor if integrated poorly or lacking appropriate content.  When examining the integration of current technologies, the personalities, self-efficacy, fundamental beliefs, and attitudes of the teachers are important factors to consider (Ertmer, 2005; Paraskeva, Bouta, & Papagianni, 2007).
	Teacher attitudes and beliefs.  Research has shown that preservice and inservice teachers’ attitudes toward the use of technology in the classroom influences their acceptance of the usefulness of instructional technology and the likelihood that they will integrate it into their classrooms (Buabeng-Andoh, 2012; Demirci, 2009; Ertmer, 2005; Huang & Liaw, 2005; Teo, 2008).  Experience using computers and competency with using computers and technology lead to positive attitudes toward integrating technology into classrooms (van Braak, Tondeur & Valcke, 2004), but effective technology integration may be influenced more by teachers’ beliefs, which are thought to be more influential than teacher knowledge (Kim et al., 2013; Pajares, 1992).
	Much research on how teacher beliefs influence teaching behaviors that impact decisions regarding classroom practice has been conducted (Ajzen & Madden, 1986; Kagan, 1992; Kane, Sandretto, & Heath, 2002; Ng, Nicholas, & Williams, 2010; Pajares, 1992).  There is some debate concerning teacher beliefs and technology integration, but Kim et al. (2013) suggest that teachers’ “fundamental beliefs about what is important in student learning and thus teaching (regardless of technology use) should be understood” in order to understand differences in teachers integrating technology (p. 77).  Ertmer (2005) posited that teachers’ beliefs in “new ways of both seeing and doing things” (p. 35) are most influential in the effective use of technology.  For example, a teacher’s belief regarding instruction that is more student-centered than teacher-centered will determine instructional approaches used in the classroom (Chan & Elliot, 2004).  Although other variables are involved, effective teaching with technology is certainly influenced by teacher beliefs and attitudes concerning content, pedagogy, and technology and should be considered in preservice teachers’ education and professional development.  
	Mishra and Koehler (2006) reason that preparing teachers for classroom technology use involves training them to use tools that do not yet exist.  Instead of conveying decontextualized, tool-specific content knowledge, teachers need self-efficacy in generalizable skills and techniques that can be applied to the rapidly evolving field of digital technologies (Ertmer & Ottenbreit-Leftwich, 2010; Mishra & Koehler, 2006).  Gaspar, Langevin, Boyer, and Armitage (2009) assert that the ability to be self-directed in one’s learning is the key for any professional to remain current in their field, but this is possibly even more critical in fields using technology.  Therefore, these researchers suggest that SDL be fostered in students as early as possible in their program’s curriculum.  Following this suggestion, teacher education could involve equipping preservice teachers with the skills needed to be self-directed learners with high self-efficacy in an effort to prepare them for engaging in and effectively using educational technology.  Being a self-directed learner with high self-efficacy appears to improve teachers’ attitudes and beliefs about their ability to successfully integrate technology (Ertmer & Ottenbreit-Leftwich, 2010; Kirk, 2012).
[bookmark: _Toc445191900]Self-Directed Learning
	The concept of self-directed learning has been a topic of interest and one of the most widely studied concepts in the field of adult education (Kirk, Shih, Smeltzer, Holt, & Brockett, 2012).  Brockett (2008) posits that SDL accounts for more than 70% of adult learning.  However, SDL has emerged from being a revelation for some to being an approach that is heavily criticized by others as scholars have struggled to define SDL (Donaghy, 2005).  Brookfield (1986) argues that how SDL is defined and practiced has "been skewed by those who choose to define it as they wish" (p. 18) due to politics in the adult education field (Brookfield, 2013).  Owen (2002) suggests that the distortion of the SDL definition is due to haphazard nomenclature as self-direction in adult learning has been labeled as self-teaching, self-planned learning, inquiry method, independent learning, self-education, self-instruction, self-study, self-initiated learning, and autonomous learning.  Hiemstra (2009) points out that the definition issue is common in various disciplines as scholars develop lexicon to communicate about their specialty.  Unfortunately, the lexicon often excludes others from understanding and further developing a knowledge base.  
	Examining the SDL lexicon used over the years, Hiemstra (2009) found various terms, concepts, or derivatives used in SDL literature.  It appears that the lexicon used in SDL has varied enough that scholars of SDL disagree about how to define it or what words to use to describe it.  Therefore, it is important to clearly identify the intended definition when communicating how SDL or any learning concept or theory will be applied.  Many of the labels used for SDL give the impression of learning taking place in isolation, whereas Knowles (1975) pointed out that SDL usually takes place in association with various types of helpers, such as teachers, tutors, mentors, and peers.  Brockett and Hiemstra (1991) believe "it is crucial to recognize the social milieu in which such activity takes place" (p. 32).  Recent empirical research of community leaders (Phares & Guglielmino, 2010), executives (Liddell, 2008), graduate students (Davis, Bailey, Nypaver, Rees, & Brockett, 2010), and school principals (Hillard & Guglielmino, 2007) indicates that an important element of SDL involves learning networks and peer feedback.  Additionally, Moore, Houde, Hoggan, and Wagner (2005) developed a collaborative SDL model suggesting that autonomy and collaboration should be viewed as complimentary rather than oppositional concepts.
	The “self” in SDL refers to the learner taking personal initiative to learn, but this initiative could occur in a social setting with helpers involved in the learning experience.  In search of a universal definition, Knowles’ (1975) definition of SDL quoted in Chapter One may be the most widely accepted definition of SDL, but it focuses only on the teaching and learning process.  This study builds upon Knowles’ definition, but also considers the learner assuming personal responsibility for their learning (Brockett & Hiemstra, 1991).  Despite being critical of SDL, Brookfield (2013) claims that SDL is “at the heart of adult education” (p. 91).  In order to reach a better understanding of the conceptual framework of SDL and its influence on adult education, it is necessary to examine the history of SDL.
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	  The historical roots of SDL can be traced back to the lives of the Greek philosophers Socrates, Plato, and Aristotle and to Alexander the Great, Caesar, and Descartes (Hiemstra, 1994).  However, the knowledge base for current research on SDL, as well as the field of adult education, can be traced back to the works of Cyril Houle, Malcolm Knowles, and Allen Tough.  Houle’s specific contribution to SDL can be debated, but his research (1961) on the internal process of adult learning and the influence he had on Knowles and Tough as his students were certainly key foundations to the development of SDL (Brockett & Donaghy, 2005).  Houle’s (1961, 1988) seminal study, composed of in-depth interviews with 22 continuing learners, asserted that adult learners are goal-, learning-, or activity-oriented.  Houle (1961) believed the central emphasis of these three subgroups was clearly discernable, but learners would not necessarily fall clearly into a specific group.  Within these subgroups are adult learning attributes aligned with SDL—using education to pursue a goal, finding personal meaning, and seeking knowledge for its own sake (Houle, 1961).
	Tough (1967, 1971) continued Houle’s investigation of learning orientation in his research on adults learning naturally on their own.  His initial findings, presented in Learning Without a Teacher (1967) and The Adult’s Learning Projects (1971), indicated that adults are continuous learners taking on one to 20 personal learning projects per year and averaging around eight.  These learning projects were undertaken mainly without the aid of formal instruction and followed a similar process where learners sought help at some point from those who weren’t teachers.  
	Knowles (1980; originally published 1970) is widely credited with creating the concept of andragogy—“the art and science of helping adults learn” (p. 43).  However, European adult educators coined the label, and he first learned of andragogy from a Yugoslavian adult educator’s use of the term in the mid-1960s (Knowles, 1980).  Regardless of the root of andragogy, Knowles is responsible for the further development of its meaning and use in adult education.  Originally, Knowles (1970) used the concept simply to distinguish between helping adults learn and pedagogy—“the art and science of helping children learn” (p. 43).  Later, he viewed andragogy as another model of learner assumptions to be compared to pedagogy for learners in different situations.  Knowles (1980) defined pedagogy as the process of a learner depending on a teacher for their learning.  He defined andragogy as the process of a learner moving from dependency to self-directedness.  As self-directed human beings, people accumulate experiences leading to a readiness to learn and an immediate application of new knowledge.  According to Knowles, “their orientation toward learning shifts from one of subject-learning to one of performance-centeredness” (p. 45).  
	Knowles (1975) believed that eventually an individual who is self-directed in his or her learning will take the initiative to determine their learning needs (teacher needs to know how to use a certain technology with students), seek help from others as needed (teacher seeks out a colleague with more technology knowledge), set personal learning goals (be able to develop a lesson with the technology), identify necessary learning resources and strategies (use video tutorials and help guides), and then evaluate their learning outcomes (ability to complete the task successfully).  Knowles’ influence on SDL inspired further research, reflection, debate, and discussion within the adult education field.  Guglielmino (1977) discovered in her development of a scale to measure SDL that "self-direction in learning can occur in a wide variety of situations, ranging from a teacher-directed classroom to self-planned and self-conducted learning projects" (p. 34).  Kasworm (1983) argued that SDL could be viewed as a "set of generic, finite behaviors; as a belief system reflecting and evolving from a process of self-initiated learning activity; or as an ideal state of the mature self-actualized learner" (p. 1).  
	Brockett and Hiemstra (1991), developers of the Personal Responsibility Orientation (PRO) model, posited that the umbrella concept of SDL involves personal responsibility and can be thought of as both an instructional strategy and a personal characteristic with "two distinct, but related dimensions" (p. 24).  Hiemstra and Brockett (1994) noted that “personal responsibility refers to individuals assuming ownership for their own thoughts and actions” (p. 13).  Gibbons (2002, p. 2) stated simply, “SDL is any increase in knowledge, skill, accomplishment, or personal development that an individual selects and brings about by his or her own efforts using any method in any circumstances at any time.”  To simplify further and more to the point, Merriam and Brockett (2007) suggest that SDL involves “adults assuming control of their learning” (p. 137).  Brookfield (2013) argues, “[t]o be truly self-directed is to be empowered—to decide what is most important to you, how you want to go about learning it, and when you’re done.”  SDL is not assessed, but “has to be done if people are to lead to meaningful lives” (p. 92).  The emerging SDL theme appears to involve personal control over one’s learning that becomes life-changing.
	Brockett and Hiemstra (1991) asserted that assuming control, or personal responsibility, of one’s learning leads to “greater control for one’s destiny” (p. 27).  Helping learners assume this responsibility should be the goal of adult educators.  Brookfield (2013) suggests that at the heart of SDL is the ability to have control or power over one’s learning, which leads to increased control over one’s life.  This assertion aligns with Brockett and Hiemstra’s (1991) position that “self-direction in learning is a way of life” (p. 18).  In the simplest terms, SDL occurs when an adult recognizes a need to know about something and then takes initiative to seek out the information with or without the help of others.  Knowles (1980) indicated that “the modern task of education becomes one of finding new ways to link learners with learning resources” (p. 20).  Modern technological advancements have led to new ways to access learning resources, allowing for more possibilities for learners to be self-directed in their pursuit of new knowledge.  
[bookmark: _Toc445191902]Technology and Self-Directed Learning
	Technology offers learning opportunities in the andragogical tradition that are consistent with SDL (Knowles, Holton, & Swanson, 2011).  Parker (2013) suggests that the concept of andragogy and, more specifically, the self-directedness of adult learners has led to a power shift in the classroom: “[t]echnology has changed the very paradigm of thinking about power and brought the idea of self-directedness to a new level” (p. 58).  Technology and the Internet have led to “independent and self-determined and self-regulated acquisition of knowledge based on the student’s own strategies for searching, finding, selecting and applying,” which could result in a “fundamental paradigm of academic teaching” (Peters, 2000, p. 16).  Available for free on the Internet are a plethora of tutorial videos covering everything from home improvement and hobbies to formal education topics.  Schools and universities offered distance learning as far back as 1892, and the technological advancements of each decade offer new opportunities for distance-learning (Porro, 2013).  In addition to offering academic programs via the Internet, universities have now made noncredit courses available for free in what are known as massive open online courses.  Massive open online courses (MOOC) are online courses developed for unlimited participation (massive) and are open to anyone with Internet access (Allen & Seaman, 2013). 
	Online learning has been accepted by many within the field of adult education as an approach that is flexible and involves learner self-direction (Mason, 2006).  Ruey’s (2010) research involved adult learners in an online course using various technologies.  The course utilized an instructional approach tailored to meet individual adult learning needs, interests, abilities, and experiences with the belief that adults will learn most effectively when instructional activities are designed with personal needs, characteristics, and life context in mind (Knowles, 1990).  Further, the course followed the SDL assumption that when learners are involved with their own personal learning outcomes through learning contracts (Knowles, 1986), they better understand their learning style and are able to access desired course content with more success (Boyer, 2003).  Contracts resulted in participants taking ownership of their learning by “managing their own learning needs” and played a key role in the “learning breadth and depth.” As one student commented, the self-directed learning instructional approach of the course “changed their learning habits” (Ruey, 2010, p. 713).
	Using an SDL instructional approach in a course can potentially foster a change in students’ future learning approach.  In a recent article, Boyer et al. (2013) examined case studies regarding how technology impacts learner self-direction in higher education, business environments, and everyday life, as well as how SDL environments can lead to changed learning habits.  Clinton and Rieber (2010) foster an SDL approach in an instructional technology master’s program utilizing a series of studio courses.  The first course of the program involves seminars and discussions pertaining to SDL where students learn that SDL is about taking action based on personal choices and decisions.  The remainder of the course contains complex and multifaceted learning objectives, which were written to facilitate the development of the multimedia skills the program requires.  After extensively researching SDL as an instructional approach, Clinton and Rieber (2010) concluded that it would be effective in meeting the diverse needs of their students.  The authors reported that most students were comfortable with the approach and believed it would serve them well as professionals.  Other students indicated they gained a new learning perspective from experiencing a different approach (Clinton & Rieber, 2010, p. 769).  Knowles (1980) explained that “once adults make the discovery that they can take responsibility for their own learning, as they do for other facets of their lives, they experience a sense of release and exhilaration” (p. 46), becoming self-directed in other areas of their lives.  
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	As with the definition of SDL, there are a variety of SDL models and scales to measure it depending on the specific domain being addressed.  In an effort to develop a reliable and valid instrument to measure self-directedness in learning among college students, Stockdale (2003) developed the Personal Responsibility Orientation to Self-Direction in Learning Scale (PRO-SDLS) based on Brockett and Hiemstra’s (1991) PRO model.  Stockdale (2003) developed the PRO-SDLS for her dissertation, and at that time she was able to identify 16 scales used to measure SDL.  Many other SDL scales have been developed since that time, primarily to address specific needs (e.g., Cheng, Kuo, Lin, & Lee-Hsieh, 2010; De Bruin & De Bruin, 2011; Hogg, 2008; Teo et al., 2010), and at least one is currently being developed specifically to address SDL and technology (Holt, 2015).  While all of the instruments have their purpose, the most popular are the Self-Directed Learning Readiness Scale (SDLRS) (Guglielmino, 1977), Oddi Continuing Learning Inventory (OCLI) (Oddi, 1984), and the Learner Autonomy Profile (LAP) (Confessore & Confessore, 1994). 
	For her dissertation, Guglielmino (1977) developed the SDLRS to measure self-directed learning readiness by assessing personality characteristics believed to determine readiness for managing one’s own learning.  Oddi (1986) developed the OCLI to measure self-directed continued learning as it pertains to personality characteristics (Oliveira, Silva, Guglielmino, & Guglielmino, 2010), but it has not been used as often since the early 1990s.  Confessore and Confessore (1994) developed the LAP to focus on the learner’s behavioral intentions based on personal autonomy, and it consists of four tests that measure desire, resourcefulness, initiative, and persistence.  Ponton, Derrick, Hall, Rhea, and Carr (2005) created the Appraisal of Learner Autonomy (ALA) to measure self-efficacy in autonomous learning, and since 2005 it has been used as part of the LAP (Ponton, Carr, Schuette, & Confessore, 2010).  Although the SDLRS is not without critics, scholars in the field of adult education largely accept it as the primary SDL instrument (Caffarella & Caffarella, 1986), and, thus, it is examined more fully below. 
	The SDLRS.  The SDLRS is a 58-item self-reporting survey using a 5-point Likert scale measuring self-directed learning readiness in adults (Guglielmino, 1977).  Despite its wide use, the internal consistency of the instrument has been debated (Bonham, 1991; Brockett, 1985; Field, 1989; Hoban, Lawson, Mazmanian, Best, & Seibel, 2005), as well as the reliability of the SDLRS (Kok, Aris, & Tasir, 2008), and defended (Guglielmino, 1989; Long, 1989; McCune, 1989).  Brockett and Hiemstra (1991) support its use with certain groups in certain situations.  Stockdale’s (2003) review of literature using the SDLRS revealed mixed results, and more recently, Holt’s (2011) review of literature using the SDLRS found inconsistent research results in educational settings.  
	The SDLRS has been translated into 22 different languages, used by more than 300,000 people in more than 500 organizations, and used in more than 100 doctoral dissertations, all of which provide strong evidence of its widespread acceptance (Guglielmino & Associates, 2011; Learning Preference Assessment, 2011).  Further, in a recent citation analysis, Kirk et al. (2012) found Guglielmino’s (1977) dissertation to be the most cited work among all of the articles published in the International Journal of Self-Directed Learning.  Since its development more than 35 years ago, the SDLRS has clearly been the dominant scale used to study SDL (Guglielmino & Associates, 2011).
	As an example of its use in researching teachers who integrate technology into their classrooms, Kirk’s (2012) study investigated the relationship between technology integration and self-directed learning readiness among 135 inservice teachers in one southeastern school district.  She used the SDLRS to measure self-directed learning readiness and found that self-directed learning readiness has a significant relationship with technology integration (r = .226, p < .01).  Further, it is a predictor of technology integration (R square of .051, p = .008) and instructional practices (R square of .118, p = .000).  Teacher age and experience revealed no significant relationship among any of the main variables.  Kirk’s (2012) study found that elementary teachers were higher integrators of technology than secondary teachers, which was consistent with prior research.  The mean SDLRS score of 240 in her study of teachers was above the 214 general adult population mean score, which was also consistent with prior research (Kirk, 2012).  Overall, Kirk found that “SDL is a predictor, though a weak model, of teaching innovation and therefore professional development in schools should focus more on self-directed learning when trying to integrate technology” (p. v).
	The PRO Model and PRO-SDLS.  As discussed in Chapter One, the PRO-SDLS (Stockdale, 2003; Stockdale & Brockett, 2010) was developed based on the PRO model (Brockett & Hiemstra, 1991) in order to measure SDL among college students.  In Brockett and Hiemstra’s (1991) PRO model, self-direction in learning is considered both as an “instructional method process (self-directed learning) and personality characteristics of the individual learner (learner self-direction)” (p. 26).  As can be seen in Figure 1, the PRO Model begins with personal responsibility followed by the balance of Self-Directed Learning (process orientation) and Learner Self-Direction (personal orientation) all taking place within the social context (Brockett & Hiemstra, 1991, p. 25).  In Figure 1, the relationship of the four variables of the PRO-SDLS to the PRO model is also shown (Holt, 2011).  
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	Figure 1. Illustration of PRO Model and relationship to PRO-SDLS as presented by Holt 	(2011). Reproduced with permission.
	Brockett and Hiemstra (1991) developed the Personal Responsibility Orientation (PRO) model to conceptualize SDL as it pertains to personal responsibility, meaning “that individuals assume ownership for their thoughts and actions” (p. 26).  To clarify, Hiemstra and Brockett (1994) explain that the concept of personal ownership can “also be thought of as the personal values we attach to making decisions, taking control, or accepting responsibility for our beliefs and actions” (p. 2).  Once personal responsibility is established, a balance between the Self-Directed Learning process (Teaching–Learning Transaction) and the Learner Self-Direction personal orientation (Learner Characteristic) occurs.
	The Teaching–Learning Transaction (TLT) is the “process in which a learner assumes primary responsibility for planning, implementing, and evaluating the learning process. An education agent or resource often plays a facilitating role in the process” (Brockett & Hiemstra, 1991, p. 24).  Knowles’ (1975) definition of SDL begins with "a process in which individuals take the initiative” (p. 18), which aligns with the personal responsibility component of Brockett and Hiemstra’s (1991) PRO model.  The teaching-learning process involves the external factors or characteristics of the teaching and learning experience and the learner’s willingness to take the initiative or accept personal responsibility for completing the learning transaction (Stockdale & Brockett, 2010).  
	The Learner Characteristic (LC) orientation involves the internal state or personality of the learner.  Regarding this component of their model, Brockett and Hiemstra (1991) define learner self-direction as, "[a]n individual's beliefs and attitudes that predispose one toward taking primary responsibility for their learning" (p. 29) or "a learner’s desire or preference for assuming responsibility for learning" (p. 24).  The concept of learner self-direction derives from Maslow’s (1970) concept of self-actualization; self-actualizers are creative individuals who have a “great deal of self-understanding and insight and are consistently working toward higher levels of personal growth” and thus are able to utilize available resources to their highest potential (Brockett & Hiemstra, 1991, p. 126).  
	In the PRO model Brockett and Hiemstra (1991) emphasize that SDL occurs within a larger social context.  However, Flannery (1993) argued that the PRO model minimized the social context of SDL because cultural issues and societal roles in learning are not properly considered.  Recognizing the need to update the PRO model while acknowledging Flannery’s criticism, Brockett and Hiemstra (2012) proposed updating and revising the PRO model. The new model (Figure 2), called the Person Process Context (PPC) model, considers the dynamic inter-relationships between the three elements of person, process, and context, with SDL occurring in the middle.  The “Person” component represents characteristics of the individual: creativity, critical reflections, enthusiasm, life experience, life satisfaction, motivation of previous education, resilience, and self-concept.  The “Process” is the Teaching-Learning Transaction: facilitation, learning skills, learning styles, planning, organizing, and evaluating abilities, teaching styles, and technological skills.  The “Context” is environmental and sociopolitical: climate, culture, environment, finances, gender, learning climate, organizational policies, political milieu, race, and sexual orientation (Brockett & Hiemstra, 2012).  Although the model has been updated and revised, it does not negate the PRO-SDLS, as Person and Process are still key parts of the model.

Person Process Context (PPC) Model: A 21st Century Vision for SDL
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	Figure 2. The “Person Process Context” (PPC) Model (Brockett & Hiemstra, 2012). 	Reproduced with permission.	 
	PRO-SDLS Research.  Fogerson (2005) used the PRO-SDLS to examine the relationship between self-direction readiness and learner satisfaction with online courses.  The study of 217 students taking only online courses through a university “focused on seven important readiness factors and how they related to five critical satisfaction characteristics” (p. 16).  The scale’s internal consistency (α = .92) for Fogerson’s (2005) study was consistent with the level (α = .91) reported by Stockdale (2003) and Stockdale and Brockett (2010).  The overall PRO-SDLS score of 96.91 was higher than Stockdale’s (2003) 84.05 and Stockdale and Brockett’s (2010) score of 80.05.  Fogerson (2005) found a positive correlation (r = .29, p < .01) between age and self-direction, but, interestingly, found a significant correlation to those 35 or younger (r = .25, p < .01) and no significant correlation for above the median age.  The study also revealed a positive correlation in the younger group between self-direction and computer-related experience.  Fogerson (2005) pointed out that his findings do not suggest that younger students are more self-directed; rather, he argued that “self-direction may have more of an impact on the readiness of the younger participants than on those who are older” (p. 123).  This is an encouraging conclusion for educators seeking to foster SDL in younger students as they prepare to use technology in the workforce.
	Seeking to develop pedagogies for computer programming instruction, Boyer et al. (2008) used the PRO-SDLS to investigate the relationship between constructivist apprenticeship techniques meant to improve programming pedagogy and student self-direction.  The study of 15 students enrolled in junior-level programming courses yielded a PRO-SDLS score of 89.62.  Due to the limited number of participants, who were a mix of engineering and information technology students, Gasper et al. (2009) continued the study to investigate the relationship between constructivist apprenticeship techniques and self-direction further.  In the new study, multiple forms of data collection methods were used including a pre- and post-PRO-SDLS survey.  All students in the course (n = 14) completed the pre-survey, but unfortunately only five completed the optional post-survey.  The mean score of the pre-survey completed by all 14 students was 90.64.  However, the score of the five participants who completed both decreased from 91.60 (pre-test) to 84.00 (post-test).  Although the score dropped, little can be concluded from such a small sample size and, thus, it was suggested that more research is needed. 
	Conducting a pre- and post-test survey, Hall (2011) used the PRO-SDLS in an effort to advance the understanding of self-directed learning characteristics of first-year, first-generation college students participating in the Freshman Summer Institute (FSI), a summer bridge program that provides comprehensive support for first-year students at the University of South Florida (USF).  One hundred ten students were recruited from the freshman summer program and scored a pre-test mean of 89.62 and a post-test mean of 91.17.  Consistent with prior research, reliability was confirmed with a Cronbach’s alpha of .84 pre-test and .97 post-test.  Significant relationships were found between academic achievement and PRO-SDLS scores after one semester, as well as between admissions GPA and university GPA.  No significant relationships were found among ethnicity, gender, and PRO-SDLS scores.  
	Holt (2011) used the PRO-SDLS to identify the relationship between self-directed learning and technology use for people entering the workplace.  This research sought to examine “the extent to which recent four-year graduates’ self-directed learning skills predict factors influencing their technology use” (p. 5).  Holt’s (2011) goal was to further the study of how current college students are prepared for the 21st century workplace.  The study of 572 college students at a large university examined the relationship between SDL and computer self-efficacy.  The PRO-SDLS reliability and results were consistent with prior research with a Cronbach’s alpha of .88 and a mean score of 89.13.  While the PRO-SDLS proved to be reliable, the results of this study were found to be statistically significant but with weak relationships, which may be attributed to the low reliability of the computer self-efficacy scale (CTUS) used in the study.  Despite some weak relationships, there were “significant correlations between self-direction and computer self-efficacy, attitude toward technology use, and computer anxiety, respectively” (p. 71).  Holt (2011) recommended further research with the PRO-SDLS to add to the body of knowledge on scores and reliability.  Holt’s study also inspired her to develop an instrument that combines the PRO-SLDS and technology use (personal communication, February 7, 2015).
	The reliability of the PRO-SDLS has been confirmed in multiple studies (Boyer et al., 2008; Fogerson, 2005; Hall, 2011; Holt, 2011; Stockdale, 2003; Stockdale & Brockett, 2010). The PRO-SDLS was chosen for this study because it continues to perform reliably and was developed specifically for use in higher education to measure both the teaching-learning interaction and learners’ personality characteristics. 
[bookmark: _Toc445191904]Self-Efficacy 
	One of the key constructs of SDL, as represented in the PRO-SDLS, is self-efficacy.  Early studies and writings on SDL focused on the learner’s self-confidence (Stockdale & Brockett, 2010), and much research has been conducted on the connections between self-efficacy and self-direction (Brookfield, 2013, p. 102).  As mentioned in Chapter One, the concept of self-efficacy (Bandura, 1977, 1986, 1997, 2006) concerns one’s belief in his or her ability to produce certain outcomes and is possibly the most useful element in determining outcomes of technology influence (Beas & Salanova, 2006).  Believing one is capable of learning effectively is a key factor in SDL (Hoban & Hoban, 2004; Ponton, Derrick, Confessore, & Rhea, 2005a; Ponton, Derrick, Confessore, & Rhea, 2005b).  Educators who seek to help students become lifelong learners work to develop confidence in the learner, helping them understand that they are capable of learning independently of formal education (Brookfield, 2013).
	As with SDL, self-efficacy involves social context.  In his social learning theory, Bandura (1977) suggests that environmental (social) and psychological factors influence behavior.  The situated learning theory (Lave & Wenger, 1991) is also aligned with Bandura’s work and involves various situations where learning takes place in the same context in which it is applied, and social interaction is a critical component.  As explained earlier, the “self” in self-efficacy is not autonomous in that it often includes the aid of colleagues or educators.  Specifically, self-efficacy involves confidence that one can achieve certain outcomes within certain disciplines (e.g., teacher self-efficacy, computer self-efficacy).
	Woolfolk Hoy and Hoy (2009) defined teacher self–efficacy as “a teacher’s belief that he or she can reach even difficult students to help them learn; it appears to be one of the few personal characteristics of teachers that is correlated with student achievement” (pp. 167–168).  In earlier research, Woolfolk Hoy (2000) found that “novice teachers completing their first year of teaching who had a high sense of teacher efficacy [teacher self–efficacy] found greater satisfaction in teaching, had a more positive reaction to teaching, and experienced less stress” (p. 6).  Bandura (1993) proposed four sources of information that contribute to teacher self-efficacy: mastery experiences (achieving success in task performance), physiological and emotional cues (reducing anxiety during task performance), vicarious experiences (observing success in task performance), and verbal feedback (confidence expressed during task performance).  Teacher efficacy is concerned with internal versus external locus of control (Rotter, 1990) and differs from teacher self-efficacy in that, “self-efficacy concerns beliefs about whether one can produce certain actions (perceived self-efficacy) [which is] not the same as beliefs about whether actions affect outcomes (locus of control)” (Tschannen-Moran et al., 1998, p. 211).
	The first study of its kind, Swan et al. (2011) examined “longitudinal changes in the teacher self–efficacy of secondary agriculture teachers from student teaching through the third year of teaching” (p. 129).  They found that the teacher candidates with higher levels of teacher self-efficacy entered the teaching profession, whereas those with lower teacher self-efficacy did not.  Additional research (Woolfolk Hoy & Burke–Spero, 2005) found that teacher self-efficacy was at its lowest point after the first year of teaching and then increased in those who persevered to become more confident in their capabilities and, thus, more efficacious.  Another reason for this conclusion is that those who begin their careers with high teacher self-efficacy are able to overcome the first year decline, whereas those entering the field with a low teacher self-efficacy often leave the profession (Darling–Hammond, Chung, & Frelow, 2002; Evans & Tribble, 1986).  Swan et al. (2011) argue that teacher educators should carefully consider all four sources of efficacy that Bandura (1993) proposed in order to identify experiences that will increase preservice teachers’ sense of efficacy and prepare them to be successful teachers in the future.
	Tweed (2013) sought to identify the “combination of factors that pertain to the implementation of new technologies in the classroom” (p. 2).  In her study of 125 K-5 teachers from two East Tennessee school districts, she found “that the self-efficacy of teachers is significantly positively related to classroom technology use by teachers” (p. 2).  Conversely, she found no significant relationship between self-efficacy and classroom technology use when correlated with teachers’ age, years of teaching experience, hours in professional development, or gender.  The high correlation between teacher self-efficacy scores and technology use in classrooms are consistent with prior research (Ertmer & Ottenbreit-Leftwich, 2010; Evers, Brouwers, & Tomic, 2002; McCormick & Ayers, 2009).  	
[bookmark: _Toc445191905]Technology Integration Confidence
	Self-efficacy plays a critical role in one’s level of confidence in integrating technology.  Because technology self-efficacy is considered too broad to measure, the closest related construct is CSE.  Computer self-efficacy is defined as being an individual judgment of one’s ability to use a type of computer technology (Compeau & Higgins, 1995; Yuen & Ma, 2008).  Computer self-efficacy has been viewed as multifaceted and can relate to a specific computer tool (e.g., personal computer) or be applied to computer tools in general (e.g., computer technology applications) (Holt, 2011).  Findings indicate that CSE is a key factor in adopting technology in the workplace (Thatcher, Gundlach, McKnight, & Srite, 2007) and is a key factor in teacher integration of technology into the classroom (Gilakjani. 2013; Koh & Frick, 2009; Liaw, Huang, & Chen, 2007; McCormick & Ayers, 2009; Paraskeva et al., 2007).  Further, CSE can be a predictor of computer anxiety affecting technology use (Downey & McMurtrey, 2007). 
	Yuen and Ma’s (2008) study of 152 current teachers enrolled in a postgraduate diploma program in Hong Kong found that CSE determines how well technology is integrated into classrooms.  Their findings suggest that fostering CSE in teacher education and professional development programs is important “to build up teachers’ confidence in using technology in general” (p. 239).  These researchers explain that the level of confidence in using technology in general determines the degree to which technology is integrated for teaching and learning.  To foster CSE, Yuen and Ma (2008) suggest that teacher educators model technology use for preservice teachers and that school leaders (e.g., principals, head teachers) model technology use to encourage the professional development of current teachers. 
	Koh and Frick (2009) found that a positive relationship exists between educational technology courses and levels of preservice teacher CSE.  Their study involved 43 preservice teachers enrolled in three different sections of an educational technology course with three different instructors.  Data sources included observations, semistructured interviews, and a self-rated CSE survey, and the findings showed that the technology skills instruction used in the course had a positive impact on the students’ CSE.  They cited clear learning goals and the availability of appropriate resources (e.g., handouts, notes, practice activities) as being the two most important contributors to raising their CSE.  Students deemed reviewing technologies with which they were familiar (e.g., Word, email), slow instructor demonstrations, and excessive practice activities were least helpful in raising CSE.  The hands-on lab time supported mastery and improved CSE.  This finding was consistent with Bandura’s (1977) research, which showed that successful performances are more influential on efficacy than observation alone.  Other research (Collier, Weinburgh, & Rivera, 2004; Pellegrino & Altman, 1997; Snider, 2003) has shown that “hands-on projects are an important aspect of educational technology curricula that provide preservice teachers with experiences of using technology in the context of teaching and learning” (Koh & Frick, 2009, p. 224).  Further, Koh and Frick (2009) suggest that improving preservice teachers’ CSE will “increase the likelihood that these teachers will integrate technology in their classroom instruction” (p. 226).
	Measuring Technology Integration. As discussed in Chapter One, the ISTE Standards•T provide technology integration standards for teachers, but determining whether they meet these standards can be a challenge.  Moersch (1994, 2010) developed the LoTi Digital Age Survey (LoTi) to assess technology integration per the ISTE standards, and many school districts across the United States have used this scale to assess technology integration by teachers in their districts (Johnson, 2006; Kirk, 2012; Orlando, 2005; Rakes, Field, & Cox, 2006).  Kirk (2012) used the LoTi scale in her research to “discover the potential correlation between teaching innovation and self-directed learning readiness” of current K-12 teachers in a large southeastern school district (p. 13).  The LoTi Digital Age Survey measures three domains of teaching innovation: level of technology integration (TI), personal computer use (PCU), and current instructional practices (CIP) (Moersch, 2010).  The LoTi scale targets practicing teachers and, therefore, is not applicable for use with preservice teachers.
	Because preservice teachers are not yet teaching in the classroom, technology integration and technology integration confidence cannot be measured using the NETS•T.  Thus, Browne (2009) was tasked with developing a scale to measure preservice teachers’ confidence in integrating technology per the six original NETS•T standards: “(a) technology operations and concepts, (b) planning and designing learning environments and experiences, (c) teaching, learning, and the curriculum, (d) assessment and evaluation, (e) productivity and professional practice, and (f) social, ethical, legal, and human issues” (International Society for Technology in Education, 2000, p. 9).  In 2008, the NETS•T standards (now ISTE Standards•T) were reorganized to the five standards listed in Chapter One.  The technology course coordinator for a preservice teacher program at an NCATE-accredited institution was concerned that although assessments indicated knowledge and skill growth, the attitudinal aspect of technology integration was not being met.  Before considering changes to the curriculum, Browne (2009) “was asked to develop a measure that would first ascertain the effect of the courses on the preservice teachers’ dispositions” (p. 5).  
	After considering the limited instruments developed to assess the NETS•T, the Technology Integration Confidence Scale (TICS) was developed to measure NETS•T traits (knowledge, skills, or attitudes).  First, Browne (2009) sought a suitable trait that could potentially predict “the likelihood that a preservice teacher would integrate technology into his or her in-service classroom” (p. 6).  After researching the psychometric landscape, it was clear that self-efficacy (Bandura, 2006) provided such potential.  Following most of Bandura’s (2006) recommendations for development of a self-efficacy scale, “[e]ach item was written to align with specific NETS-T and their indicators, using the words can do” (Browne, 2009, pp. 8-9).  Bandura (2006) is clear that self-efficacy instruments must be pilot tested; however, concerning evidence of validity, he only requires assurance that the items properly represent the domain they measure because self-efficacy is context specific.  
	Browne’s (2009) pilot study involved 55 preservice teachers completing an educational technology course structured around the NETS•T and focusing on integrating technology into the K-12 classroom.  Evidence of the TICS’s validity was obtained by following Pearson’s (2003) example in the development of her musical self-efficacy scale.  Similar to Pearson, Browne (2009, 2011) achieved evidence of face and content validity in three ways.  First, a panel of professionals classified items into components of the NETS•T, and Browne calculated the item-domain congruence rating.  Next, the same group rated each item’s relevancy to teaching, and for each item a V index (Aiken, 1980, 1996) provided evidence of content validity.  Third, Browne interviewed the coordinator for the technology integration course about the potential usefulness of the scale.
	The pilot study of the TICS revealed some concerns, but also showed promise as a first step towards measuring traits (knowledge, skills, or attitudes) related to the NETS•T with preservice teachers.  Browne (2009) discovered that despite the NETS•T nicely organizing the complexity of technology integration by teachers, the standards are not written in terms one can measure.  One reason for this problem could be that Browne (2009) developed the scale based on the original NETS•T.  It is not clear why he chose to use the original six standards instead of the revised five, but it appears that the new standards were not released when he was developing the TICS.  As such, the subscales of TICS do not align with the reorganized ISTE Standards•T (International Society for Technology in Education, 2008).  However, further examination of the original NETS•T and current ISTE Standards•T revealed that new terminology and reorganization caused the reduction to five, but as a whole the standards cover the same content as it applies to technology integration confidence.  Therefore, the overall performance indicator can still be used as a total score as a dependent variable for technology integration confidence. 
	A review of the literature identified no other studies using the TICS beyond the pilot study.  However, the instrument was carefully designed to research and measure preservice teachers’ confidence in integrating technology per the original NETS•T, which are aligned with this study.  Additionally, the TICS was used only as an instrument in one study, and further testing was required to assess its reliability.  For these reasons, the TICS was selected for use in this study.  Some items in the instrument contained dated terminology and more than one question within the item.  Therefore, after gaining permission from Browne (personal communication, December, 29, 2014), the scale was revised by this researcher.  The revised instrument was tested for validity and reliability.  It is possible that using this instrument with the PRO-SDLS can lead to a useful comparison and provide feedback for further development of the scale.  In order to research specific ISTE Standards•T, future TICS development will need to include an update to the subscales to align with the new standards.
[bookmark: _Toc445191906]Conclusion 
	In review, the literature on self-directed learning and self-efficacy supports the groundwork for the current study.  The literature indicates that using self-directed learning strategies in preservice education could potentially improve computer self-efficacy and positively affect preservice teachers’ attitudes and beliefs about using technology in their classrooms.  Teachers need to enter the field as confident users and learners of technology in order to adapt to evolving technology and to be able to teach with technology effectively.  The purpose of this study was to examine the relationship between SDL and the confidence to integrate technology into the classroom among preservice K-12 teachers enrolled at a large southeastern university.  The literature lacks studies that directly correlate self-directed learning and technology integration in preservice teacher education.  Therefore, this study can build upon research already conducted to show whether self-directed learning and computer self-efficacy correlates to or is even a predictor of technology integration confidence.  Chapter Three provides details related to the process of participant selection, instrumentation, data collection procedure, and data analysis.

[bookmark: _Toc445191907]
Chapter 3
Method
	The literature review in the last chapter described research pertaining to learner self-direction as it relates to preservice teachers learning to integrate technology into the K-12 classroom.  It also revealed the need for a purposeful study that seeks to find a direct correlation between self-directed learning and technology integration confidence. 
	As described in Chapter One, the purpose of this study was to examine the relationship between self-directed learning (SDL) and the confidence to integrate technology into the classroom among preservice K-12 teachers enrolled at a large southeastern university.  The intent was to determine the extent to which SDL is related to technology integration confidence and, further, to what extent does SDL predict technology integration confidence.  The following research questions explored that relationship as well as the predictability of SDL factors on technology integration confidence: (1) Is the revised version of the Technology Integration Confidence Scale (TICS) a valid and reliable measurement of technology integration confidence? and (2) To what extent does self-directed learning predict technology integration confidence?
	Understanding the preservice teacher as a learner was investigated in this study through the lens of self-directed learning as a means of operationalizing how teachers learn technology.  This chapter discusses the research design and analysis procedures used in the study, including a description of the participants, instruments, procedures, and data analysis.
[bookmark: _Toc445191908]Population and Sample
	For this study, all preservice teachers who were enrolled as students in ETEC 486: Integrating Technology into the K-12 Curriculum and EDPY 401: Applied Educational Psychology at a large university in the southeastern United States were invited to participate.  Of these two courses, 143 preservice teachers were contacted, 115 responded, and 102 fully participated.
	The teacher education program at this university graduates approximately 400 new teachers each year, who are products of a 5-year teacher preparation program.  The program design requires these preservice teachers to spend the first three years of their study in the College of Arts and Sciences.  During the third year of study, preservice teachers make formal application to a specific teacher licensure program.  If accepted, they complete departmental/college coursework during the fourth year.  This coursework includes three core courses as well as methods classes.  Requirements for a teaching license are completed during a full-year internship in the public schools during the fifth year.
	One of the three core courses is a technology class focused on integrating technology into the K-12 curriculum.  Five sections of the technology course are offered each semester and serve roughly 100 preservice teachers.  These 100 preservice teachers include a mix of gender, race, age, and teacher licensure.  Each section is held in a lab setting and is taught by one member of an instructional team who follows a universal syllabus, textbook, and prepackaged course material to ensure consistent alignment with the International Society for Technology in Education Standards for Teachers (ISTE Standards•T ).  The course design emphasizes hands-on development through technology-enhanced lessons, which are then implemented during their internships and eventually in their professional practices. 
	This sample of preservice teachers is representative of the population of preservice teachers this study sought to learn more about.  All ethical guidelines expected by this university and as stated in the American Psychological Association’s guidelines were followed for the duration of this study. 
[bookmark: _Toc445191909]Research Design
	To answer the research questions proposed, a quantitative research design was used to investigate the relationship between SDL and technology integration confidence.  A correlational design (Bordens & Abbott, 2008) was selected to determine if statistically significant relationships exist between levels of SDL and technology integration confidence.  Pearson correlations were used to examine the relationship between SDL and technology integration, while hierarchical multiple regression was used to evaluate the relationship between a set of independent variables of SDL and the dependent variable of technology integration confidence.  Multiple regression is ideal for this study as it can incorporate multiple independent variables and is appropriate for the analysis of nonexperimental research (Keith, 2006).  Descriptive statistics were used to provide a profile of the survey sample.
	Preservice teachers self-reported their levels of learner self-direction and technology integration confidence by responding to a survey.  The survey focused on variables associated with self-directed learning and technology integration confidence, specifically those pertaining to self-efficacy and attitudes toward personal responsibility for learning and technology use.  In order to describe the participants, the survey obtained demographic information from the participants.  It contains two instruments and six demographic variables and was conducted as an online survey.
[bookmark: _Toc445191910]Variables and Instrumentation
	The variables for this study included the main variables of self-direction and technology integration confidence.  Self-directed learning, as presented here, is composed of four factors that comprised the independent variables for this study: initiative, control, motivation, and self-efficacy.  Technology integration confidence was the dependent variable for this study and is a measure of technology self-efficacy as it applies to confidence with integrating technology into the classroom, per the six subscales of the International Society for Technology in Education Standards for Teachers (ISTE Standards•T).  In addition to the two scales, the survey contained a demographic section to gain information on the preservice teachers’ age, gender, ethnicity, teacher education program, GPA, and whether they had completed the teacher education technology course at this university.
	As previously discussed in Chapters One and Two, two scales were used in this study: the Personal Responsibility Orientation—Self-Directed Learning Scale (PRO-SDLS) (Stockdale, 2003; Stockdale & Brockett, 2010) and the Technology Integration Confidence Scale (TICS) (Browne, 2009).  Several demographic variables were measured utilizing additional written questions attached to these two standardized instruments.  Explanations of the instrumentation chosen is provided below; the reason why these particular instruments were chosen for this study instead of others that might be available in the field was discussed in Chapter Two.  These two instruments plus the demographic questions were combined into an online survey for preservice teachers.  
[bookmark: _Toc445191911]Self-Directed Learning
	In order to assess the SDL process and learner characteristics, the survey began with the administration of the 25-item Personal Responsibility Orientation—Self-Directed Learning Scale (PRO-SDLS) (Appendix B) (Stockdale, 2003; Stockdale & Brockett, 2010).  The PRO-SDLS is a reliable measure (α = .91) of learner self-direction among college students that includes four subcomponents: initiative (α = .81), control (α = .78), motivation (α = .82), and self-efficacy (α = .78) (Stockdale & Brockett, 2010).  To ensure content validity, “[c]ongruent, criterion, convergent, and incremental validities were evaluated” (Stockdale & Brockett, 2010, p. 12).
	The self-rating scale measures the TLT and LC of the PRO model and is based on the four factors of initiative, self-efficacy, control, and motivation explained in Chapter One (see Figure 1).  Stockdale (2003) was guided by six objectives during the PRO-SDLS scale’s construction: (1) Development of a reliable measure of self-directedness; (2) Content validated by a panel of experts; (3) Congruent validation with the SDLRS; (4) Construct validation by comparing scores with related behaviors; (5) Convergent validity by comparing with professors ratings of their students who participated in the study; (6) Demonstration that PRO-SDLS scores added unique variance to the prediction of self-direction scores using the SDLRS (Stockdale, 2003).  The PRO-SDLS has been used in a number of studies, with the majority involving research on courses related to technology or using technology to deliver them, which is another reason for choosing this scale for this study (Boyer, Langevin, & Gaspar, 2008; Conner, 2012; Fogerson, 2005; Gaspar et al., 2009; Hall, 2011; Holt, 2011). 
	Careful consideration was given to the decision of which instrument to use to measure SDL for this study.  The PRO-SDLS was chosen because it continues to perform reliably and was developed specifically for use in higher education to measure both the teaching-learning interaction and learners’ personality characteristics.
[bookmark: _Toc445191912]Technology Integration Confidence
	Following the PRO-SDLS survey, the revised TICS was administered to assess technology integration confidence. The original TICS is a 28-item scale that measures preservice teacher growth in knowledge and skills per the original NETS•T.  Browne (2009, 2011) gathered evidence for face and content validity three different ways: item-domain congruence rating using subject matter experts, item relevancy using Aiken’s V index (Aiken, 1980, 1996), and an interview with a coordinator of a teacher education technology integration course.  Although this instrument shows promise as a measure of technology integration confidence, it lacks a thorough test for validity and reliability and was not used beyond the initial research.  
	Permission was granted from Browne (personal communication, December, 29, 2014) to adapt this instrument as needed.  The TICS has been revised (Appendix D and Appendix E) to update technology terminology and to clarify questions.  Further, some items in the original scale contained more than one question and those were separated to achieve accurate responses, for a total of 34 items.  This study sought to measure technology integration confidence, so the subscales were not altered to align with the current ISTE Standards•T.  Keeping the same alignment allows for comparison to the original study.  Realignment is beyond the scope of this study and is better suited for future research.  The new TICS-R was checked for content validity and reliability using Cronbach’s alpha.  
[bookmark: _Toc445191913]Demographics 
	The online survey concluded with demographic questions (Appendix G).  Answers to these included the following data: age, gender, ethnicity, teacher education program, GPA, and whether or not they had completed the teacher education technology course at this university.  As mentioned in Chapter One, variables such as teacher age, gender, teacher experience, grade level, and subject taught have been correlated with various constructs with mixed results, but most researchers indicate that these variables have little or no effect on effective teacher integration of technology (Eteokleous, 2008; Hoy & Tschannen-Moran, 2007; Inan & Lowther, 2010; Kirk, 2012; Lee & Tsai, 2010; Smarkola, 2007; Tweed, 2013; Wright, 2010).  Self-directed learning research has often found a positive relationship with GPA (Bryan & Schulz, 1995; Guglielmino, 1977; Holt, 2011; Long, 1991; Long & Morris, 1996; Price, Kudrna, & Flegal, 1992; Stockdale, 2003; Stockdale & Brockett, 2010).  The demographic variables chosen for this study are primarily intended to provide a profile of the sample, but were correlated to build upon prior studies and to examine relationships to SDL and technology integration confidence that are unique to this study.  
[bookmark: _Toc445191914]Procedure 
	After approval from the Institutional Review Board (IRB) at the University of Tennessee, the researcher gained permission to survey preservice teachers from course coordinators (Blanche O’Bannon, ETEC 486, and Karee Dunn, TPTE 401).  After receiving permission from course coordinators, students enrolled in ETEC 486 and TPTE 401 during fall 2015 were sent an email invitation to participate in the study.  The email included a link to a website that provided information about the study and a link to the survey if they chose to participate.  The first page gave an overview of the study and directed students to the informed consent on the second page.   After they read the informed consent (Appendix A), students were provided a link to the survey at the bottom of the page if they agreed to participate.  Students were assured that participation in the study was voluntary and would not influence their grades in the course.  They were informed that the duration of the study was for fall 2015 only and that data would be reviewed and analyzed using appropriate statistical methods at the close of the semester.  If they agreed to participate, an online questionnaire was administered to determine their level of self-directedness and technology integration confidence.  Demographic data were also gathered.  To ensure confidentiality, course instructors did not know who had participated and who had not.  The data were anonymous as there were no identifiers including names, userids, email addresses, IP addresses, courses, and/or course sections, which could be used to distinguish individual participants.  The data are reported in aggregate form. 

[bookmark: _Toc445191915]Data Analysis 
	Data were imported into SPSS Version 22.0 to aid in statistical analyses.  First, all of the data were checked to ensure that appropriate measures were taken to clean the data, and proper procedures were followed to account for missing data (Bordens & Abbott, 2008; Keith, 2006).  A Pearson product-moment correlation coefficient was computed to determine the relationship between SDL and TICS-R variables.  Multiple hierarchical regression analysis was conducted, and the data were examined for collinearity, normality, linearity, and homogeneity of variance using SPSS tools.  Data were also examined for outliers and unexplained extreme outliers, and only one anomaly was found.  One GPA key entry error was corrected.  Each dataset was examined for missing data, and because responses to both instruments were necessary for proper analysis, participant responses that did not include both instruments were not included in the analysis.  Based on prior research, demographics were not expected to be a factor and were not included in the hierarchical regression.  Descriptive statistics were used to provide a profile of the sample in this study.  The two research questions are listed below, including a description of the analysis that was performed for each one. 
	Is the revised version of the Technology Integration Confidence Scale (TICS) a valid and reliable measurement of technology integration confidence?
	Due to the revision to the TICS scale, this first research question was necessary.  To assess the validity, the researcher began with content validation.  Browne’s (2009) development of the original scale included evidence of content validity using a collection of professionals with expert knowledge of technology integration.  This revised version of the scale was necessary for this study in order to update technology terminology and to divide items containing multiple questions into separate questions.  Therefore, the researcher involved experts (n = 4) to provide face and content validity to the updates.  A table (Appendix E) comparing the original text to the updated text was generated.  After multiple edits and suggestions, the experts agreed to the final version.  Cronbach's alpha, an estimate of internal consistency, was utilized to assess the reliability of the revised TICS.
	To what extent does self-directed learning predict technology integration confidence?
	This was the main research question of the study.  Pearson correlations were computed to assess the relationships between scores on the PRO-SDLS and TICS-R, whereas multiple regression was used to evaluate the relationship between the independent variables of the PRO-SDLS and the dependent variables of the TICS-R (Bordens & Abbott, 2008).  The outcome of this analysis revealed that the preservice teachers’ level of technology integration confidence could be predicted from SDL characteristics.
[bookmark: _Toc445191916]Summary
	This study investigated the influence of learner self-direction on technology integration confidence.  Specifically, the results of this study will inform the facilitators of the particular technology course that was the focus of this study on whether placing an emphasis on learner self-direction is needed.  Further, this sample of preservice teachers is representative of the population of preservice teachers and will inform the field of preservice teacher education.  Future research involving technology preparation in other preservice teacher education programs will build upon this study.  In Chapter Four, an analysis of the data is presented.
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Results
	The purpose of this study was to examine the relationship between self-directed learning (SDL) and the confidence to integrate technology into the classroom among preservice K-12 teachers enrolled at a large southeastern university.  Responses were gathered from 102 participants and were analyzed in order to address the two research questions.  This chapter provides a description of the participants as well as an analysis of each research question and its components.  Included in the results are (1) characteristics of the participants’ demographics, (2) an analysis of the instrumentation consisting of the PRO-SDLS (Stockdale, 2003) and the TICS (Browne, 2009), and (3) the findings for the two research questions.
Demographics
	As discussed in Chapter Three, participants were selected from teacher education courses at a large southeastern university.  Of the available population (N = 143), 115 participated in this study.  Only 102 participants fully completed both instruments, yielding a 72% return rate.  Because responses to both instruments were necessary for analysis, participant responses that did not include both instruments were not included in the analysis.
	The questionnaire used for this study included questions on six demographic characteristics: age, gender, ethnicity, teacher education program, GPA, and status completing the teacher education technology course at this university.  Although not required, most participants (n = 99, or 97%) completed all of the demographic questions, while only three responded to some of the demographic questions.  Respondents ranged from 20 to 49 years old with a mean age of 23.7 years (SD = 5.9).  Eighty-one (82%) were female, 18 (18%) were male, and three did not answer (Table 1).  Most (n = 87, or 86%) were Caucasian, four (4%) were Asian, one (1%) was African American, one (1%) was American Indian/Alaska native, three (2.9%) were more than one race, five (5%) selected “prefer not to answer,” and one gave no response (Table 2).  
Table 1
Gender Distribution of Participants
	
	n
	%

	Male
	18
	18

	Female
	81
	82

	Total
	99
	



Table 2
Ethnicity Distribution of Participants
	Ethnicity
	n
	% 

	American Indian or Alaska Native
	1
	1.0

	Asian
	4
	4

	Black or African American
	1
	1.0

	Caucasian
	87
	86

	More than One Race
	3
	3

	Prefer Not to Answer
	5
	5

	Total
	101
	




	


		Of the 102 preservice teachers who participated, 30 (30%) were aspiring to become early childhood or elementary teachers.  Twenty-one (21%) were in middle or secondary programs, 14 (14%) were in music programs, and 14 (14%) were in special education programs.  Eleven (11%) identified themselves as deaf education or interpreting, while the remaining 10 (10%) were evenly distributed among agriculture, art, and foreign language K-12 teacher education programs (Table 3).  Two did not respond.  The mean GPA was 3.57 on a 4.0 scale (SD = .36; n = 100).  Twenty-four (24%) had previously completed the required teacher education technology course at this university, while 67 (67%) were currently taking the course, and nine (9%) had not yet enrolled in the course (Table 4). 
Table 3
Licensure Distribution of Participants
	Teacher Education Program
	n
	% 

	Ag Education
	3
	3

	Art Education
	4
	4

	Deaf Education
	7
	7

	Early Childhood
	15
	15

	Elementary
	15
	15

	Foreign Languages/ESL
	3
	3

	Interpreting
	4
	4

	Middle School
	2
	2

	Music
	14
	14

	Special Education
	14
	14

	Secondary Language Arts
	8
	8

	Secondary Math
	3
	3

	Secondary Science
	3
	3

	Secondary Social Science
	5
	5

	Total
	100
	






















Table 4
Completed Teacher Education Technology Course
	Status
	n
	%

	Yes
	24
	24

	Currently Taking
	67
	67

	No
	9
	9

	Total
	100
	















Instrumentation
	This study’s instrumentation included the Personal Responsibility Orientation–Self-Directed Learning Scale (PRO-SDLS) (Stockdale, 2003) and the Technology Integration Confidence Scale (TICS) (Browne, 2009).  Because the PRO-SDLRS is a more recent instrument and the TICS is mostly untested, examining the results and reliability of this study should contribute to the knowledge base for both instruments.  Reliability concerns the repeatability of an instrument completed under the same conditions (Bordens & Abbott, 2008).  Cronbach’s alpha was used to determine the instruments’ reliability for this study’s sample.  Additionally, for this study the TICS was updated and also content validity was examined for the revised TICS-R scale.  Content validity requires subject matter experts to evaluate how adequately the items of the instrument align with the knowledge, skill, or behaviors the instrument is intending to measure (Bordens & Abbott, 2008).  The PRO-SDLS results for this study are discussed below, and the validity and reliability results for the TICS-R are reported in the analysis of the first research question.
PRO-SDLS
	The calculated reliability coefficient (alpha) for the 25-item PRO-SDLS for this sample
was .90, which is consistent with Stockdale‘s (2003) original finding of .91, as well as several other studies involving the PRO-SDLS (Boyer et al., 2008; Fogerson, 2005; Hall, 2011; Holt, 2011; Stockdale, 2003; Stockdale & Brockett, 2010).  Table 5 provides comparisons of Cronbach’s alphas for the PRO-SDLS with previous research, as well as with this current dataset.


Table 5
Cronbach's Alphas for the PRO-SDLS	
	
	a2003
	b2005
	c2011
	d2011
	e2011
	Current

	N
	195
	217
	110
	110
	572
	102

	Control
	.78
	n/a
	.78
	.83
	.72
	.79

	Initiative
	.81
	n/a
	.76
	.72
	.73
	.72

	Motivation
	.82
	n/a
	.41
	.67
	.79
	.78

	Self-efficacy
	.78
	n/a
	.79
	.79
	.79
	.83

	Overall	
	.91
	.92
	.84
	.87
	.88
	.90

	Notes. aStockdale, 2003; bFogerson, 2005; cHall, 2011 Pre-test; dHall, 2011 Post-test; eHolt, 2011




	The PRO-SDLS has a range of 25-125 (25 questions using a 5-point Likert scale).  Mean scores in prior research have ranged from 80.05 (Stockdale & Brockett, 2010) to 96.21 (Fogerson, 2005).  The PRO-SDLS mean for this group of preservice teachers is 91.5 (SD =  12.92; n = 102).  Table 6 shows the means for the total SDL score and the four subcomponents of the PRO-SDLS, along with comparison scores from Stockdale and Brockett (2010). 
	In conclusion, the PRO-SDLS’s reliability and the means for this study are consistent with prior research.  The internal consistency of this study exceeds the commonly accepted criterion of Cronbach’s alphas greater than .70, with self-efficacy and the overall PRO-SDLS Cronbach’s alphas for this sample well exceeding this mark.  While the total score is higher than the one reported by Stockdale and Brockett (2010), the subcomponents’ scores are similar in proportion except for motivation.  In the current study, the motivation score was nearly the same as the score for self-efficacy (Table 6).
Analysis of Research Questions
	This section presents the results for the two research questions that are addressed in this study.  Due to the revisions to the TICS, the first question was necessary to determine the
validity and reliability of the revised instrument.  The second question was the main research
Table 6 
Score Comparisons for the PRO-SDLS
	
	Stockdale & Brockett (2010)
	Current

	
	M
	SD
	n
	M
	SD
	n

	SDL—Total
	80.05
	12.47
	195
	91.47
	12.92
	102

	Self-efficacy 
	22.09
	3.48
	199
	24.47
	3.44
	102

	Initiative
	17.70
	3.89
	199
	19.07
	4.05
	102

	Motivation
	20.17
	4.16
	197
	24.98
	4.56
	102

	Control
	20.24
	3.66
	197
	22.95
	4.02
	102



question of the study.  The questions are as follows:
1. Is the revised version of the Technology Integration Confidence Scale (TICS) a valid and reliable measurement of technology integration confidence?
2. To what extent does self-directed learning predict technology integration confidence?
	The two questions were analyzed using the data analysis procedure presented in Chapter Three.  Results of the analysis for both questions are explained below.  Further discussion and examination of the findings can be found in Chapter Five.
Research Question 1
	Is the revised version of the Technology Integration Confidence Scale (TICS) a valid and reliable measurement of technology integration confidence?
	The first step was to assess the validity of the instrument.  Content validity of Browne’s (2009) original TICS was determined by a collection of professionals with expert knowledge of technology integration.  Content validity for the TICS revision was established using experts (n = 4) in the field of educational psychology and teacher education who reviewed the survey and marked items needing corrections or updates.  As was described in Chapter Three, all questions were retained, but some items contained more than one question and outdated terminology.  Items with more than one question were split into individual questions, and terminology was updated to current best practice.  After multiple edits and suggestions, the experts agreed to the final version.  A table comparing the original text and the updated text can be found in Appendix E.  The TICS was a 28-item instrument, and the revised TICS-R is now a 34-item instrument.
	The next step was to assess the reliability of the revised TICS (TICS-R).  Cronbach’s alpha, an estimate of internal consistency, was first calculated to obtain a reliability coefficient (alpha) for this study.  Further, a comparison of the results from the original study (Bowne, 2009) and the current study was completed (Table 7).  Results showed that the overall TICS-R reliability coefficient (alpha) was .97, which is considered to be excellent (Bordens & Abbot, 2008).  All of the subscales for the TICS-R were above .70 with two above .80 and three above .90 (Table 7).  The Cronbach’s alpha for subscales I.B, III, and IV were not calculated as I.B and III only have two items and IV only one item.
	As mentioned previously, the TICS is a new scale, and the only data collected from it to date was drawn from Browne’s (2099) study.  He examined the internal reliability for each subscale, but did not calculate the overall Cronbach’s alpha in the original study.  The calculated reliability coefficient (alpha) for this study using TICS-R was .97, indicating high reliability.  Although the number of items increased for subscale V (from 5 to 11) in the TICS-R, the number of items for the other subscales remained the same.  As with the TICS, the subscales I.B and III for the TICS-R only have two items, and subscale IV only has one; thus, these subscales cannot be considered a complete measure.  Regarding the subscales with more than two items, the sample for this study using the TICS-R showed much higher internal consistency reliability for each subscale than Browne’s (2009) scale development study (Table 7), showing promise for this revised instrument.  


Table 7 
Cronbach's Alphas for the TICS and TICS-R
	NETS-T
	n TICS
	Items TICS
	alpha TICS
	nTICS-R
	Items TICS-R
	alpha TICS-R

	I.A
	52
	6
	.70
	102
	6
	.93

	I.B
	52
	2
	-
	102
	2
	-

	II
	50
	7
	.83
	102
	7
	.91

	III
	52
	2
	-
	102
	2
	-

	IV
	50
	1
	-
	102
	1
	-

	V
	50
	5
	.71
	102
	11
	.94

	VI
	49
	5
	.83
	102
	5
	.88

	Overall
	49
	28
	-
	102
	34
	.97

	Notes. TICS is from Browne, 2009; TICS-R is from current study.



Research Question 2
	To what extent does self-directed learning predict technology integration confidence?
	Pearson correlations were computed to assess the relationship between scores on the PRO-SDLS and TICS-R, whereas multiple regression was used to evaluate the relationship among the independent variables of the PRO-SDLS and the dependent variables of the TICS-R (Bordens & Abbot, 2008; Keith, 2006). 
	This question investigated the relationship of the four main factors of the PRO-SDLS (Initiative, Control, Motivation, and Self-efficacy) and the TICS-R (Technology Integration Confidence).  To perform this analysis, Pearson correlations (r) were conducted on each of the four main variables of the PRO-SDLS as they relate to the TICS-R.  Significant relationships were found among all four factors and the subscales of the TICS-R, with self-efficacy and technology integration confidence, r = .43, p < .01 (Table 8), representing the strongest relationship.  Overall, a significant relationship was found between SDL and technology integration confidence, r = .44, p < .01 (Table 8).  Table 9 shows the analysis of the PRO-SDLS factors revealing the high correlation of control and self-efficacy.

Table 8
Pearson Correlations Matrix for Independent and Dependent Variables	
	 
	Dependent Variables

	Independent Variables
	TICS I.A
	TICS I.B
	TICS II
	TICS III
	TICS IV
	TICS V
	TICS VI
	TICS-R Overall

	Initiative
	  .292**
	 .391**
	 .334**
	 .380**
	 .397**
	 .270**
	 .241*
	  .356**

	Control
	  .289**
	 .302**
	 .266**
	 .224*
	 .175
	 .385**
	 .232*
	  .348**

	Motivation
	  .217*
	 .268**
	 .214*
	 .239*
	 .111
	 .385**
	 .166
	  .306**

	Self-efficacy
	  .379**
	 .354**
	 .345**
	 .300**
	 .261**
	 .472**
	 .256**
	  .433**

	PRO-SDLS
	  .359**
	 .405**
	 .355**
	 .353**
	 .288**
	 .466**
	 .275**
	  .443**

	Note. **p < 0.01, *p < .05



Table 9
Pearson Correlations Matrix for SDL Variables
	
	Control
	Motivation
	Self-efficacy

	Initiative
	.418**
	.504**
	.461**

	Control
	
	.465**
	.756**

	Motivation
	
	
	.594**

	Note. **p < 0.01





















	As can be seen in Table 9, the SDL factors control and self-efficacy (.756) are competing to explain the SDL prediction of technology integration confidence and are highly correlated. Multicollinearity is a concern, and with only two factors approaching .8 it is necessary to determine the severity of the multicollinearity.  The severity of multicollinearity can be
determined by checking the Variance Inflation Factor (VIF) (Keith, 2006).  As can be seen in Table 10, the VIFs for control (2.732) and self-efficacy (2.862) are greater than two, meaning the standard errors are inflated more than two times due to multicollinearity.  Therefore, the options were to collapse the variables and rerun the multiple regression, conduct hierarchical multiple regression where the researcher chooses the order, or conduct a stepwise regression where the statistical software chooses the order for the inclusion of independent variables in the multiple regression depending on the size of the relationship between the predictor variable and the criterion.
	A stepwise regression was used to determine the order of factors best predicting technology integration confidence (TICS-R Overall) (Table 11).  The first model included self-efficacy and TICS-R with an overall R squared of .187 (p = .000).  This model is significant, with self-efficacy revealing 18.7% of the variability.  As can be seen in Table 12, the model containing the self-direction factors of initiative and self-efficacy resulted in an R square of .218 (p = .000).  This model is also significant, explaining 21.8 % of the variability.
Summary
	This study investigated the influence of learner self-direction on technology integration confidence.  The first question sought to determine the validity and reliability of the revised TICS instrument.  Content validity was established and the results of the TICS-R for this study

Table 10
Multicollinearity of PRO-SDLS Factors
	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	
	
	Tolerance
	VIF

	1
	(Constant)
	1.621
	.464
	
	3.494
	.001
	
	

	
	Initiative
	.034
	.018
	.196
	1.821
	.072
	.697
	1.436

	
	Control
	.003
	.024
	.015
	.111
	.912
	.422
	2.372

	
	Motive
	.001
	.018
	.005
	.042
	.967
	.58
	1.725

	
	Self-efficacy
	.066
	.031
	.328
	2.161
	.033
	.349
	2.862

	Note. Dependent Variable: Overall TICS-R




Table 11
Prediction of Stepwise Regression
	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	1.822
	.449
	
	4.059
	.000

	
	Self-efficacy
	.524
	.109
	.433
	4.802
	.000

	2
	(Constant)
	1.626
	.454
	
	3.584
	.001

	
	Self-efficacy
	.413
	.121
	.341
	3.41
	.001

	
	Initiative
	.204
	.103
	.199
	1.984
	.05

	Note. Dependent Variable: TICS-R
	
	



Table 12
Technology Integration Confidence Model (n = 102)
	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.433a
	.187
	.179
	.62882

	2
	.467b
	.218
	.203
	.61978

	a. Predictors: (Constant), Self-efficacy

	b. Predictors: (Constant), Self-efficacy, Initiative

	Note. F(2,99) = 13.84, p < .001



showed high internal consistency reliability.  The second question sought to determine the extent to which self-directed learning predicts technology integration confidence.  Significant relationships between self-directed learning and technology integration confidence were found in this sample of preservice teachers from this university.  Further, the analysis showed self-directed learning factors to be predictors of technology integration confidence.
	The following chapter addresses the findings reported in this chapter with explanations of the relationships discovered.  Further discussion includes the importance of these findings and other implications that were discovered within the variables.  The conclusion of the final chapter will offer recommendations for further research and implications for teacher education.



[bookmark: _Toc445191918]Chapter 5
Conclusions and Recommendations
	The previous four chapters have presented the purpose, prior research, method, and findings of this study.  Chapter Five provides conclusions based on this research and includes recommendations for future research and implications for teacher education.  The intent of this chapter is to provide a summary of the study as well as a more in-depth examination of the findings and the potential implications for future research and teacher education practice.  Specifically, this chapter will include a summary of the study, the major findings, implications and discussion of those findings, recommendations for future research, and some concluding thoughts.
Summary of the Study
	The purpose of this study was to examine the relationship between self-directed learning (SDL) and the confidence to integrate technology into the classroom among preservice K-12 teachers in one large southeastern university.  The intent was to determine the extent to which SDL is related to technology integration confidence and, further, to determine what extent SDL predicts technology integration confidence.  After a search of the literature, no study could be located that has explored the relationships between self-directed learning and technology integration confidence among preservice teachers.  Therefore, this current research has potential to make a significant contribution in three areas of research.  First, it contributes to the body of literature surrounding self-directed learning, specifically as it relates to preparing college students for the workforce.  Second, it adds to the body of knowledge concerning teacher confidence to integrate technology in K-12 classrooms.  Third, the results indicate that SDL factors are predictors of technology integration confidence, and this finding could aid teacher educators, program directors, and administrators in better understanding how to effectively prepare preservice teachers to integrate technology into the classroom.
	To begin this study, the researcher gained permission to survey preservice teachers from course coordinators at a large university in the southeastern United States.  After receiving permission from course coordinators, all preservice teachers who were enrolled as students in two teacher education core courses during fall 2015 were sent an email invitation to participate in the study.  The email presented a link to a website that provided information about the study and a link to the survey if they chose to participate.  The first page provided an overview of the study and directed students to the informed consent on the second page.  After they read the informed consent (Appendix A), students were provided a link to the survey at the bottom of the page if they agreed to participate.  After agreeing to participate, participants completed an online questionnaire that included the PRO-SDLS to measure their self-directedness, the TICS-R to measure their confidence in integrating technology, and questions designed to gather demographic data.  Of the available population of preservice teachers (N = 143), 115 participated in this study.  Of the 115 that started the questionnaire, 102 participants fully completed both instruments, yielding a 72% return rate.  Data were collected using Qualtrics survey software and then imported to SPSS Version 22.0 to aid in statistical analyses.
	Descriptive statistics were used to provide a profile of the sample in this study.  Two research questions drove this study.  The first question assessed the validity and reliability of the revised TICS (TICS-R) instrument, and the second question examined the relationships and predictability of the self-directed learning factors and variables of technology integration confidence.  Correlational analyses were used to compare the four main factors of the PRO-SDLS (Initiative, Control, Motivation, and Self-efficacy) and the TICS-R (subscales related to the ISTE Standards•T) instruments, and regression analyses were used to determine to what extent self-directed learning predicts technology integration confidence.  The examination of the sample data included relationships and predictive capabilities of the independent variables (factors of SDL) and the dependent variables (subscales of TICS-R), as well as several demographic variables (age, gender, ethnicity, teacher education program, GPA).  The demographic variables chosen for this study were primarily intended to provide a profile of the sample, but were correlated to build upon prior studies and to examine relationships between SDL and technology integration confidence that are unique to this study.  This study resulted in major findings that answer the two research questions.
Major Findings
	This section discusses the major findings of the study.  Demographic, validity, and reliability analyses will be explained first and compared to related research.  Then, relationship analyses are explained and compared to related research.  Finally, the prediction analyses are explained and compared to related research.  Discussions and implications for practice are presented in the following section.
1. Although not required, most participants (n = 99 or 97%) completed all of the demographic questions, while three only responded to some of the demographic questions.  Demographic variables such as teacher age, gender, teacher experience, grade level, and subject taught have been correlated with various constructs with mixed results, but mostly indicate that these variables have little or no effect on effective teacher integration of technology (Eteokleous, 2008; Inan & Lowther, 2010; Hoy & Tschannen-Moran, 2007; Lee & Tsai, 2010; Kirk, 2012; Smarkola, 2007; Tweed, 2013; Wright, 2010).  Self-directed learning research has often indicated a positive relationship with GPA (Bryan & Schulz, 1995; Guglielmino, 1977; Holt, 2011; Long, 1991; Long & Morris, 1996; Price et al., 1992; Stockdale, 2003; Stockdale & Brockett, 2010).  Aligning with the prior SDL research, this study found positive relationships with GPA and control (r = .28, p < .01), motivation (r =.27, p < .01), and self-efficacy (r = .26, p < .01).  No other significant relationships were found with demographic variables and SDL nor with demographic variables and technology integration confidence in this study.
2. The PRO-SDLS internal consistency for this study (α = .90) is consistent with Stockdale’s (2003) original finding of .91, as well as several other studies involving the PRO-SDLS (Boyer et al., 2008; Fogerson, 2005; Hall, 2011; Holt, 2011; Stockdale, 2003; Stockdale & Brockett, 2010).  The PRO-SDLS has a range of 25-125 (25 questions using a 5-point Likert scale).  Scores in prior research have ranged from 80.05 (Stockdale & Brockett, 2010) to 96.21 (Fogerson, 2005).  The PRO-SDLS mean for this group of preservice teachers is 91.47 (SD = 12.92) (n = 102).  The reliability and mean scores from this study for the PRO-SDLS align with prior research; thus, it is reasonable to conclude that the results of this study are valid.
3. In order to answer the first research question, the validity and reliability of the revised TICS (TICS-R) had to be determined.  To assess the validity of the TICS-R instrument, content validity was established using experts (n = 4) in the field of educational psychology and teacher education who reviewed the survey and marked items needing corrections or updates.  After multiple edits and suggestions, the experts agreed to the final 34-item TICS-R instrument.  Browne (2009) examined the internal reliability for each subscale, but did not calculate the overall Cronbach’s alpha in the original TICS study.  In this study with the TICS-R, the alphas for each subscale indicated high reliability (α = .88 to α = .94) and were higher than the original study.  The overall TICS-R alpha was .97, which is considered to be excellent (Bordens & Abbot, 2008).  Based on the content validity and calculated Cronbach’s alphas, the TICS-R is a valid and reliable instrument. 
4. To examine relationships, Pearson correlations (r) were conducted on each of the four factors of the PRO-SDLS as they related to the TICS-R.  Significant relationships were found among the four factors of the PRO-SDLS and the six subscales of the TICS-R.  Of the many relationships examined, only three relationships were not significant and involved TICS-R subscale IV (has only one item) and subscale VI when correlated with the PRO-SDLS motivation factor.  The TICS-R (subscale IV) and the PRO-SDLS control (r = .18, p > .05) and motivation (r = .11, p > .05) were not significant.  Finally, the TICS-R (subscale VI) and the PRO-SDLS motivation (r = .16, p > .05) were not significant.
5. Although all relationships were examined and found to be mostly significant, the second research question and main intent of the study involved determining the extent to which self-directed learning predicted technology integration confidence.  The PRO-SDLS factors (Initiative, Control, Motivation, and Self-efficacy) were independent variables to the dependent variable of overall TICS-R.  Overall TICS-R, when viewed as a total score, was found to be positively correlated with initiative (r = .36, p < .01), control (r = .35, p < .01), motivation (r = .31, p < .01), and self-efficacy (r = .43, p < .01).  Further, overall PRO-SDLS and overall TICS-R, r = .44, p < .01, had a significant relationship.  
6. Of the significant relationships between PRO-SDLS and TICS-R, the strongest was between self-efficacy and technology integration confidence, r = .43, p < .01, with self-efficacy predicting 18.7% of the variability in technology integration confidence, which supports the literature concerning self-efficacy and technology integration (Ertmer & Ottenbreit-Leftwich, 2010; Gilakjani, 2013; Koh & Frick, 2009; Liaw et al., 2007; Tweed, 2013; Yuen & Ma, 2008).  Self-efficacy and technology integration confidence were significantly correlated, and self-efficacy was a predictor of technology integration confidence.
7. Further, findings from a stepwise regression model showed that TICS-R can be predicted by the PRO-SDLS factors of self-efficacy and initiative with a model of 21.8% of the variability.  Therefore, the answer to the second question of this study was that self-directed learning predicts technology integration confidence at a statistically significant level. 
Discussions and Implications for Practice
	It is important to discuss briefly the participants of this study and their potential impact on the results.  The number of participants in this study could have affected some of the findings.  While the return rate was a strong 72%, only 143 individuals were invited to participate from the teacher education program at this university; thus, only 102 participants fully completed both instruments.  Further, the delimitations and limitations of this study may also have led to some of the results.  For example, the 102 preservice teachers who responded to the invitation to participate might have been more self-directed than the remaining preservice teacher population, as they demonstrated initiative and motivation in completing the survey.  Further, the participants may have had higher technology self-efficacy than the remainder of the population, as 91 had completed or were currently taking the required teacher education technology course at this university.  While it is important to recognize these assumptions prior to the discussion of the findings, they likely did not skew the results enough to warrant high concern. 
Preservice Teachers and Self-Directed Learning
	Although the sample of this study was not large (n = 102), interestingly, all licensure areas from this university were represented and other demographics of the participants (e.g., age, gender, race, GPA) were aligned with the population of preservice teachers enrolled in the teacher education program at this university.  While the results may not be generalizable to other teacher education programs, it can be concluded that this sample was representative of the preservice teacher population in the teacher education program at this university.  
	It is important to note that this sample of preservice teachers measured high in their self-directedness in learning, as indicated in the PRO-SDLS mean score of 91.5 (SD = 12.92) (n = 102).  Although this mean score is high, it is within the range of scores from prior research (Fogerson, 2005; Stockdale & Brockett, 2010).  As previously mentioned, it could be argued that only those individuals who were highly self-directed had the initiative and motivation to complete the survey, as reflected in the purpose of this study, which was to examine the relationship between SDL and the confidence to integrate technology into the classroom.  Further, this study determined to what extent SDL predicts technology integration confidence.  Therefore, a sample of preservice teachers who measured high in their self-directedness in learning was desirable.	
	Recent research (Kirk, 2012; Tweed, 2013) of K-12 teachers indicates that learner self-direction and self-efficacy are positively related to technology integration into the classroom.  If this same relationship exists with preservice teachers, the findings of this study could inform the practice of teacher education.  In addition to a high overall score in self-directedness in learning, the PRO-SDLS self-efficacy mean score of 24.47 (SD = 3.44) (n = 102) was high for the sample.  While high, this score is also proportional to the PRO-SDLS score relationships as revealed in prior research (Boyer et al., 2008; Fogerson, 2005; Hall, 2011; Holt, 2011; Stockdale, 2003; Stockdale & Brockett, 2010).  
	Since preservice teacher education prepares college students for entering the workplace, this study contributes to prior SDL research involving the preparation of college students for the 21st century workplace (Boyer et al., 2008; Fogerson, 2005; Hall, 2011; Holt, 2011; Stockdale, 2003; Stockdale & Brockett, 2010).  Further, this study contributes to the literature relating to self-direction and learning with technology (Mason, 2006; Parker, 2013; Peters, 2000; Ruey, 2010). 
Preservice Teachers and Technology Integration Confidence 
	As discussed in Chapters One and Two, several instruments have been developed to assess technology integration among teachers (Moersch, 2010).  The developers of the instruments designed them to align with the ISTE Standards•T.  However, only Browne’s (2009) TICS instrument was developed to measure preservice teacher’s confidence in integrating technology.  His TICS instrument was developed per the six original NETS•T standards (International Society for Technology in Education, 2000), and although updated for this study, the instrument does not align with the new individual ISTE Standards•T (International Society for Technology in Education, 2008).  Therefore, the current TICS-R instrument can only be used as an overall measure of technology integration confidence and cannot be used to assess ISTE Standards•T.
	The TICS was used in this study to measure technology integration confidence and not to assess whether participants met the six original NETS•T or the revised five ISTE Standards•T.  Further examination of the original NETS•T and current ISTE Standards•T reveals that new terminology and organization resulted in the reduction from six to five standards; as a whole, however, the standards cover the same content as it applies to technology integration confidence.  Therefore, for the purpose of this study, the overall performance indicator was viable as a total score for a dependent variable for technology integration confidence.  While beyond the scope of this study, future scale development could involve reordering questions to align with ISTE Standards•T.  This possibility will be discussed in the recommendations for future research section below.
	A review of the literature identified no other studies using the TICS beyond the pilot study.  Further, no other studies seeking to assess technology integration confidence among preservice teachers were found.  Therefore, this study makes a meaningful contribution to the field of preservice teacher education.  The TICS-R content validity was established using experts (n = 4), and the internal consistency for this study (α = .90) indicated high reliability.  Additionally, each subscale was determined to have high reliability (α = .88 to α = .94).  Therefore, the TICS-R is a valid and reliable instrument for determining technology integration confidence.  
Preservice Teachers and Self-Efficacy
	Self-efficacy is well researched as a key construct of SDL and is one of the four factors of the PRO-SDLS (Brookfield, 2013; Stockdale & Brockett, 2010).  After researching the psychometric landscape during TICS development, it was clear to Browne (2009) that self-efficacy (Bandura, 2006) was a suitable trait that could potentially predict the likelihood a preservice teacher would integrate technology into his or her future classroom.  Tweed (2013) found “that the self-efficacy of teachers is significantly positively related to classroom technology use by teachers” (p. 2).  As mentioned previously, the self-efficacy of the preservice teachers in this study was significantly positively related to technology integration confidence, r = .43, p < .01.  The literature is lacking in studies that directly correlate self-directed learning and technology integration concerning preservice teacher education, but this study aligns with prior research on teacher self-efficacy scores and technology use in classrooms (Ertmer & Ottenbreit-Leftwich, 2010; Evers et al., 2002; McCormick & Ayers, 2009; Tweed, 2013).  Therefore, this study contributes to the literature regarding the correlation of self-directed learning and self-efficacy and confidence to integrate technology among preservice teachers.
	Mishra and Koehler (2006) suggest that preparing teachers for classroom technology use involves training them to use tools that do not yet exist.  Instead of conveying decontextualized, tool-specific content knowledge, teachers need self-efficacy in generalizable skills and techniques that can be applied to the rapidly evolving field of digital technologies (Ertmer & Ottenbreit-Leftwich, 2010; Mishra & Koehler, 2006).  Yuen and Ma (2008) suggest that teacher educators model technology use for preservice teachers to foster computer self-efficacy (CSE), because there is a positive relationship between educational technology courses and high preservice teacher CSE (Koh & Frick, 2009).  Koh and Frick (2009) assert that improving preservice teachers’ CSE will “increase the likelihood that these teachers will integrate technology in their classroom instruction” (p. 226).  Therefore, this study contributes to the literature concerning preservice teacher education as it relates to technology self-efficacy and integrating technology into classrooms.
Self-Directed Learning Predicting Technology Integration Confidence
	Kirk (2012) found that self-directed learning readiness has a significant relationship with technology integration (r = .226, p < .01) and, further, was a predictor of technology integration (R square of .051, p = .008) and instructional practices (R square of .118, p = .000) among inservice teachers.  This study found that self-directed learning has a significant relationship with technology integration confidence (r = .44, p < .01) and further was a predictor of technology integration, specifically self-efficacy (R square of .187, p = .000) and initiative and self-efficacy (R square of .218, p = .000) among preservice teachers.  The findings among preservice teachers in this study support what Kirk (2012) found with inservice teachers—that self-directed learning predicts technology integration confidence, which will allow preservice teacher educators and program administrators to better understand how to effectively prepare preservice teachers to integrate technology into the classroom.  
	Research has revealed that technology integrated with relevant teaching methods improves students’ learning outcomes (Brush & Saye, 2009; Hastings & Tracey, 2005; National Education Association, 2011).  Teachers should be confident in and capable of using current technology in their classrooms and should be capable of adapting to future advancements in technology.  Studies conducted by Ertmer and Ottenbreit-Leftwich (2010) and Kirk (2012) indicate that teachers who are self-directed users of technology and have high self-efficacy are able to learn independently and adapt to evolving technology, making them best prepared to integrate technology into their classrooms.  It appears that the focus of preservice teacher education, as it applies to technology education, should be on developing preservice teachers to be self-directed learners with high self-efficacy in order to be confident users and learners of technology.  
Recommendations for Future Research
	The population for this study was limited to participants from one university’s teacher education program and may not be generalizable to other teacher education programs.  Similar populations can be identified that would benefit from self-directed learning and confidence in integrating technology.  The following list describes recommendations for future research that might be conducted as a follow up to this study:
1. Future research could incorporate strategies to gather information from more diverse participants.  This study involved 102 preservice teachers who were primarily white females seeking early childhood or elementary licensure, and most had completed the technology course for the teacher education program from the same university.  The results may have been influenced by any of these variables.  Therefore, more preservice teachers could be recruited from the teacher education program at this university, which could be accomplished by requesting permission to include the entire population of preservice teachers at this university.
2. To further address the first recommendation, other universities could be selected for future research.  For this study, the sample from this one university was ideal.  However, expanding to other universities with a more diverse population will allow for results to be generalizable to other teacher education programs.  This could first be accomplished by reaching out to universities within the same state system.
3. The TICS-R instrument should be developed further to align with new ISTE Standards•T.  This development could contribute to the teacher education field in that it could potentially be an assessment of whether preservice teachers and teacher education technology courses meet the ISTE Standards•T.  For this study, however, the absence of a major realignment was beneficial, as this was the first update of the instrument.  It was also necessary to compare the TICS-R with TICS before a radical realignment could occur. 
4. After the TICS-R is revised further and is determined to be valid and reliable, additional research could involve studying a group of preservice teachers as they move into teaching jobs.  The goal would be to measure preservice teachers’ SDL and technology integration confidence and determine whether confidence in integrating technology leads to actual integration.  This type of study could inform teacher education further and how to best prepare preservice teachers to integrate technology into the classroom. 
5. Future studies could also include a qualitative approach in conjunction with a survey to more fully understand the reasons behind preservice teacher technology integration confidence.  Utilizing a mixed methods approach might help to explain the variance in SDL and technology integration confidence.
Concluding Comments
	Modern K-12 classrooms are well-equipped with technology, and the use of technology in the classroom increases student engagement, which leads to knowledge transfer and improved test scores.  Therefore, it is essential that teachers entering today’s classroom be confident in their ability to use ever-evolving technology.  Preparing teachers to effectively integrate technology into the K-12 classroom to facilitate meaningful learning is vitally important in today’s world.  In addition to developing preservice teachers in their pedagogy and content areas, teacher education programs have a great challenge of preparing preservice teachers to leverage current technology, as well as to be able to adapt to the rapid advancement of technology.  Unfortunately, current literature fails to address how to best prepare preservice teachers for the challenges of adapting to new educational technologies and integrating them effectively into their classrooms. 
	The intent of this study was to learn more about the extent to which SDL is related to technology integration confidence and, further, to what extent SDL predicts technology integration confidence.  Hopefully the findings will increase the awareness that SDL and technology integration confidence are strongly related and that high learner self-direction is a predictor of technology integration confidence.  These findings are exciting for the field of preservice teacher education as the results suggest that SDL predicts technology integration confidence, which will lead to more integration into the classroom.  Teacher education programs need to consider using SDL strategies in preservice teacher technology courses to develop self-directed learners with high self-efficacy.  The goal is to produce teachers who are self-directed users of technology with high self-efficacy who are able to learn independently and adapt to evolving technology, making them better prepared to integrate technology into their classrooms.
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TITLE: Self-Directed Learning: A Potential Predictor of Technology Integration Confidence among Pre-Service Teachers

PARTICIPANTS: The participants in this study are preservice teacher in Theory and Practice in Teacher Education. 

1. OBJECTIVES: The objectives of the study are to examine (1) Is the revised version of the Technology Integration Confidence Scale (TICS) a valid and reliable measurement of technology integration confidence? (2) To what extent does self-directed learning predict technology integration confidence?
INFORMATION ABOUT PARTICIPANTS' INVOLVEMENT IN THE STUDY 
1. The researcher will gain permission to survey preservice teachers from course coordinators (Blanche O’Bannon [486] and Karee Dunn [401]). 
2. After receiving permission from course coordinators, students will be sent an email invitation to participate in the study. The email will present a link to a webpage that provides the information about the study. A link to the survey will be included for their use if they choose to participate. 
3. If they agree to participate, an online questionnaire will be administered to determine their self-directedness and confidence to integrate technology and demographic data. 
4. Duration of the study is fall semester 2015.
5. Data will be reviewed and analyzed using appropriate statistical methods at the close of the semester.
RISKS: Any risks associated with this study would be comparable to that encountered on daily activities. Participation in this study will not affect your student status.  Your course instructors will not know who has or has not participated. The researcher (Jeff Beard) will not review or analyze the data until after the semester grades are finalized.
BENEFITS: This study will benefit the faculty in educational technology at this institution and the Department of Theory and Practice in Teacher Education as well as field of teacher education/technology. At this time, there is little research on preservice teachers’ confidence to integrate technology. Thus, this study will fill a gap in the literature. The results of this study will act as a guide for future use by faculty in educational technology and teacher education. In addition, the results of this study will benefit the body of knowledge of teacher educators and other higher education faculty as they learn to integrate technology into their instruction. 
CONFIDENTIALITY: The information in the study will be kept confidential. The data will be stored securely in the faculty office of Blanche O’Bannon in 445 Claxton Complex and will be made available only to Dr. O’Bannon and the researcher unless participants give permission in writing. Findings will be reported in aggregate form. No reference will be made in oral or written reports that link a specific participant or school district to the study. 
PARTICIPATION: Participation in this study is voluntary. If you decide to participate, you may withdraw from the study at any time. If you withdraw from the study before data collection is completed your data will be destroyed. Return of the completed survey (questionnaire) constitutes your consent to participate. 
If you have questions at any time about the study or the procedures, you may contact the researcher, Jeff Beard at jbeard8@utk.edu or 865-405-1253. If you have questions about your rights as a participant, contact the Office of Research, Compliance Officer at (865) 974-7697, University of Tennessee, Knoxville, Tennessee.
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Personal Responsibility Orientation – Self-Directed Learning Scale (PRO-SDLS)

Each statement has following choices 
___Strongly Disagree
___Disagree
___Unsure
___Agree
___Strongly Agree

1. I am confident in my ability to consistently motivate myself. 
2. I frequently do extra work in a course just because I am interested. 
3. I don't see any connection between the work I do for my courses and my personal goals and interests. 
4. If I’m not doing as well as I would like in a course, I always independently make the changes necessary for improvement. 
5. I always effectively take responsibility for my own learning. 
6. I often have a problem motivating myself to learn. 
7. I am very confident in my ability to independently prioritize my learning goals. 
8. I complete most of my college activities because I WANT to, not because I HAVE to. 
9. I would rather take the initiative to learn new things in a course rather than wait for the instructor to foster new learning. 
10. I often use materials I've found on my own to help me in a course. 
11. For most of my classes I really don't know why I complete the work I do. 
12. I am very convinced I have the ability to take personal control of my learning. 
13. I usually struggle in classes if the professor allows me to set my own timetable for work completion. 
14. Most of the work I do for my college is personally enjoyable or seems relevant to my reasons for attending college. 
15. Even after a course is over, I continue spending time learning about the topic. 
16. The primary reason I complete course requirements is to obtain the grade that is expected of me.
17. I often collect additional information about interesting topics even after the course has ended.     
18. The main reason I do the course activities I do is to avoid feeling guilty or getting a bad grade.          
19. I am very successful at prioritizing my learning goals.         
20. Most of the activities I complete for my college classes are NOT really personally useful or interesting.          
21. I am really uncertain about my capacity to take primary responsibility for my learning. 
22. I am unsure about my ability to independently find needed outside materials for my courses. 
23. I always effectively organize my study time.         
24. I don't have much confidence in my ability to independently carry out my study plans.       
25. I always rely on the instructor to tell me what I need to do in a course to succeed. 



[bookmark: _Toc444765752][bookmark: _Toc445191927]Appendix C
Technology Integration Confidence Scale (TICS) 

For this section, you will be asked to rate how confident you are that you can complete certain technology integration tasks. Although these items are worded as if you were already teaching, rate your confidence as it is at this moment. The items are presented in one of two formats. The first format presents an image and an associated task. For example:

Example Item 1: In the document pictured below, how confident are you that you can find the misspelled words?

[image: ]

−−−Not confident at all
−−−Slightly confident
−−−Somewhat confident
−−−Fairly confident
−−−Quite confident
−−−Completely confident


Example Item 2: The club you sponsor will be giving a presentation to detail their activities at the next assembly. The assembly hall is equipped with a computer and an LCD projector. How confident are you that you can help Downloaded by the students create an effective presentation using PowerPoint, or another slide-show program?

−−−Not confident at all
−−−Slightly confident
−−−Somewhat confident
−−−Fairly confident
−−−Quite confident
−−−Completely confident

Instructions: Items 1 through 6 refer to this image (Window A). Rate how confident you are at this moment and without any further instruction or practice to accomplish the tasks listed.

Window A:
[image: ]

[To save space in this paper, the response categories for the items have been omitted. They are identical to the response categories in the example items.]

1. Identify the sound file in Window A
2. Identify the graphic/image files in Window A
3. Identify the word-processing document in Window A
4. Open, edit, and save the file named “grades.xls” in Window A
5. Delete the file named “refs.doc” in Window A
6. Rename the document “index.html” in Window A
Instructions: Read the following situations and rate how confident you are at this moment and without any further instruction or practice to accomplish the tasks they propose.

7. Your district is rolling out a new technology at each school. They invite representatives from each department to an in-service demonstration. How confident are you that you can effectively learn this new technology during the in-service?
8. The news has recently featured a new online program that you think may be helpful in your classes. How confident are you that you can learn this new program on your own?
9. Your principal promises full support for any technology that can be linked to the state’s core curriculum standards. How confident are you that you can find technologies to use that will help you meet these standards in your subject?
10. Recent legislation, such as the No Child Left Behind Act, stresses the importance of reaching every student, regardless of ability. How confident are you that you can use technology to focus classroom activities on the needs of each learner?
11. Unfortunately, your school will not be able to afford a computer lab attendant this year. Instead, each teacher will be assigned 2 lab hours per week. How confident are you that you can manage your students’ time and activities during these lab sessions?
12. At a workshop during a statewide teachers conference you meet several teachers with whom you would like to exchange ideas and experiences during the school year. How confident are you that you can use e-mail, blogs, or other technologies to keep in touch?
13. The parents of more than half your students have asked to be kept informed of class assignments and activities via regular e-mails or a class Web site. How confident are you that you can accommodate this request?
14. Your district uses computer-based attendance records and an online grade book. How confident are you that you can use these tools to be more productive?
15. A member of the PTA feels that there is too much technology in the school and states that not all technologies are equally applicable to your classroom and not all student learning goals are well suited for technology. How confident are you that you can effectively judge when and how to use technology to support your students’ learning?
16. In preparation for a performance review with an administrator, you are asked to critically evaluate several aspects of your teaching, including your use of technology in class. How confident are you that you can accurately do so?
17. A speaker from the State Department of Education declares that effective teachers are also lifelong learners and that the Internet is a great source of information. How confident are you that you can use the Internet and other technology resources as part of your own lifelong learning?
18. Not all of your students will have equal access to technology out of the classroom. How confident are you that you can identify situations where access to technology might be an issue for one or more of your students?

19. When some of your students do not have access to technology outside the classroom, how confident are you that you can appropriately, legally, and ethically lessen the effects of such unequal access?
20. Your district is focusing on the integration of diversity into the curriculum. The Internet has been suggested as a way to expose students to a wide range of cultures and viewpoints. How confident are you that you can use technology (such as the Internet) to affirm diversity in your classrooms?
21. Because students are using the Internet and other technologies in school, they must be instructed how to stay safe while getting the most from these resources. How confident are you that you can model and teach safe usage of technology, including Internet safety?
22. Technology can help students accomplish tasks, good or ill. For example, students can find images of rare historical artifacts, but they can also illegally obtain copyrighted materials online (such as music). Telecommunications technology can bring the world into your classroom and allows students to text one another exam answers via cell phones. How confident are you that you can model and teach ethical and legal use of technology?
23. Your school assigns one computer lab period every 2 weeks to every class, regardless of subject. How confident are you that you can create lesson plans that effectively use the lab time for student learning?
24. A teacher in another subject has found an article that reports research on using a certain new technology in class. How confident are you that you can identify the applicable information in the article and use it in your classes?
25. An educational software vendor gives a sales pitch to your department. How confident are you that you can evaluate the products for their suitability to your teaching environment?
26. A vice principal is upset that the new equipment that was donated to the school is not being used. He asks if you can demonstrate proper usage at the next in-service meeting. How confident are you that you can accomplish this task?
27. A parent complains that a unit exam you gave was unfair and poorly written. What’s worse, this parent works at a major standardized testing firm. How confident are you that you can use a spreadsheet program (or another application) to demonstrate the strengths and weaknesses of your test?
				
28. An administrator observes your class computer lab and reports to the principal that you are not effectively using that time. How confident are you that you can provide evidence that the time you spend in the lab is effective?
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Technology Integration Confidence Scale Revised (TICS-R)

For this section, you will be asked to rate how confident you are that you can complete certain technology integration tasks. Although some items are worded as if you were already teaching, rate your confidence as it is at this moment.

Instructions: For items 1 through 6 refer to the image below (Window A). Rate how confident you are that you can accomplish the tasks they propose.

Window A:
[image: ]

How confident are you that you can...

	
	
	Not at all Confident
	Somewhat Confident
	Moderately Confident
	Very Confident
	Completely Confident

	1
	Identify the sound file in Window A?
	
	
	
	
	

	2
	Identify the graphic/image files in Window A?
	
	
	
	
	

	3
	Identify the word-processing document in Window A?
	
	
	
	
	

	4
	Open, edit, and save the file named “grades.xls” in Window A?
	
	
	
	
	

	5
	Delete the file named “refs.doc” in Window A?
	
	
	
	
	

	6
	Rename the document “index.html” in Window A?
	
	
	
	
	



Instructions: Read the following situations and rate how confident you are that you can accomplish the tasks they propose.

How confident are you that you can...

	
	
	Not at all Confident
	Somewhat Confident
	Moderately Confident
	Very Confident
	Completely Confident

	7
	Effectively learn new technology during a training session?
	
	
	
	
	

	8
	Learn a new online program on your own?
	
	
	
	
	

	9
	Find technologies to use that will help you meet core curriculum standards in your subject?
	
	
	
	
	

	10
	Use technology to focus classroom activities on the needs of each learner?
	
	
	
	
	

	11
	Manage your students’ time and activities during computer lab sessions?
	
	
	
	
	

	12
	Use messaging to communicate with other teachers within your state?
	
	
	
	
	

	13
	Use websites to communicate with other teachers within your state?
	
	
	
	
	

	14
	Use social media to communicate with other teachers within your state?


	
	
	
	
	

	15
	Keep parents informed of class assignments and activities via blogs?
	
	
	
	
	

	16
	Keep parents informed of class assignments and activities via websites?
	
	
	
	
	

	17
	Keep parents informed of class assignments and activities via social media?
	
	
	
	
	

	18
	Use online attendance records to be more productive?
	
	
	
	
	

	19
	Use an online grade book to be more productive?
	
	
	
	
	

	20
	Use technology to support your students’ learning?
	
	
	
	
	

	21
	Accurately critically evaluate your use of technology in class?
	
	
	
	
	

	22
	Use the Internet as part of your own lifelong learning?
	
	
	
	
	

	23
	Use technology resources as part of your own lifelong learning?
	
	
	
	
	

	24
	Identify situations where access to technology might be an issue for students?
	
	
	
	
	

	25
	Appropriately, legally, and ethically lessen the effects of unequal access to technology outside the classroom?
	
	
	
	
	

	26
	Use technology (such as the Internet) to affirm diversity in your classrooms?
	
	
	
	
	

	27
	Model and teach safe usage of technology, including Internet safety?
	
	
	
	
	

	28
	Model and teach ethical and legal use of technology?
	
	
	
	
	

	29
	Create lesson plans that effectively use computer lab time for student learning?
	
	
	
	
	

	30
	Identify the applicable information in an article about using a certain new technology in the classroom and use it in your classes?
	
	
	
	
	

	31
	Evaluate new software products for their suitability to your teaching environment?
	
	
	
	
	

	32
	Demonstrate proper usage of new technology equipment at an in-service meeting?
	
	
	
	
	

	33
	You can use a spreadsheet program (or another application) to demonstrate the strengths and weaknesses of an exam you gave your students?
	
	
	
	
	

	34
	Provide evidence that the time you spend with students in a computer lab is effective?
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TICS Instrument Revision

	There was editing was to remove was unnecessary wording. Some items contained more than one question and needed to be split into additional items. There were 18 items, now 24 items. Further some items were edited to align with current technology terminology. 

	
	Original
	Changed to

	1 
	N/A – Okay as is
	N/A – Okay as is

	2
	N/A – Okay as is
	N/A – Okay as is

	3
	N/A – Okay as is
	N/A – Okay as is

	4
	N/A – Okay as is
	N/A – Okay as is

	5
	N/A – Okay as is
	N/A – Okay as is

	6
	N/A – Okay as is
	N/A – Okay as is

	
	How confident are you that you can...was included in every question.
	How confident are you that you can...is now at top of question list.

	7
	Your district is rolling out a new technology at each school. They invite representatives from each department to an in-service demonstration. How confident are you that you can effectively learn this new technology during the in-service?
	Effectively learn new technology during in-service training?

	8
	The news has recently featured a new online program that you think may be helpful in your classes. How confident are you that you can learn this new program on your own?
	Learn a new web-based program on your own?

	9
	Your principal promises full support for any technology that can be linked to the state’s core curriculum standards. How confident are you that you can find technologies to use that will help you meet these standards in your subject?
	Find technologies to use that will help you meet core curriculum standards in your subject?

	10
	Recent legislation, such as the No Child Left Behind Act, stresses the importance of reaching every student, regardless of ability. How confident are you that you can use technology to focus classroom activities on the needs of each learner?
	Use technology to focus classroom activities on the needs of each learner?

	11
	Unfortunately, your school will not be able to afford a computer lab attendant this year. Instead, each teacher will be assigned 2 lab hours per week. How confident are you that you can manage your students’ time and activities during these lab sessions?
	Manage your students’ time and activities during limited computer lab sessions?

	12
	At a workshop during a statewide teachers conference you meet several teachers with whom you would like to exchange ideas and experiences during the school year. How confident are you that you can use e-mail, blogs, or other technologies to keep in touch?
	Use messaging to communicate with other teachers within your state?

	
	
	Use websites to communicate with other teachers within your state?

	
	
	Use social media to communicate with other teachers within your state?

	13
	The parents of more than half your students have asked to be kept informed of class assignments and activities via regular e-mails or a class Web site. How confident are you that you can accommodate this request?
	Keep parents informed of class assignments and activities via blogs?

	
	
	Keep parents informed of class assignments and activities via websites?

	
	
	Keep parents informed of class assignments and activities via social media?

	14
	Your district uses computer-based attendance records and an online grade book. How confident are you that you can use these tools to be more productive?
	Use online attendance records to be more productive?

	
	
	Use an online grade book to be more productive?

	15
	A member of the PTA feels that there is too much technology in the school and states that not all technologies are equally applicable to your classroom and not all student learning goals are well suited for technology. How confident are you that you can effectively judge when and how to use technology to support your students’ learning?
	Use technology to support your students’ learning?

	16
	In preparation for a performance review with an administrator, you are asked to critically evaluate several aspects of your teaching, including your use of technology in class. How confident are you that you can accurately do so?
	Accurately critically evaluate your use of technology in class?

	17
	A speaker from the State Department of Education declares that effective teachers are also lifelong learners and that the Internet is a great source of information. How confident are you that you can use the Internet and other technology resources as part of your own lifelong learning?
	Use the Internet as part of your own lifelong learning?

	
	
	Use technology resources as part of your own lifelong learning?

	18
	Not all of your students will have equal access to technology out of the classroom. How confident are you that you can identify situations where access to technology might be an issue for one or more of your students?
	Identify situations where access to technology might be an issue for students?

	19
	When some of your students do not have access to technology outside the classroom, how confident are you that you can appropriately, legally, and ethically lessen the effects of such unequal access?
	Appropriately, legally, and ethically lessen the effects of unequal access to technology outside the classroom?

	20
	Your district is focusing on the integration of diversity into the curriculum. The Internet has been suggested as a way to expose students to a wide range of cultures and viewpoints. How confident are you that you can use technology (such as the Internet) to affirm diversity in your classrooms?
	Use technology (such as the Internet) to affirm diversity in your classrooms?

	21
	Because students are using the Internet and other technologies in school, they must be instructed how to stay safe while getting the most from these resources. How confident are you that you can model and teach safe usage of technology, including Internet safety?
	Model and teach safe usage of technology, including Internet safety?

	22
	Technology can help students accomplish tasks, good or ill. For example, students can find images of rare historical artifacts, but they can also illegally obtain copyrighted materials online (such as music). Telecommunications technology can bring the world into your classroom and allows students to text one another exam answers via cell phones. How confident are you that you can model and teach ethical and legal use of technology?
	Model and teach ethical and legal use of technology?

	23
	Your school assigns one computer lab period every 2 weeks to every class, regardless of subject. How confident are you that you can create lesson plans that effectively use the lab time for student learning?
	Create lesson plans that effectively use computer lab time for student learning?

	24
	A teacher in another subject has found an article that reports research on using a certain new technology in class. How confident are you that you can identify the applicable information in the article and use it in your classes?
	Identify the applicable information in an article about using a certain new technology in the classroom and use it in your classes?

	25
	An educational software vendor gives a sales pitch to your department. How confident are you that you can evaluate the products for their suitability to your teaching environment?
	Evaluate new software products for their suitability to your teaching environment?

	26
	A vice principal is upset that the new equipment that was donated to the school is not being used. He asks if you can demonstrate proper usage at the next in-service meeting. How confident are you that you can accomplish this task?
	Demonstrate proper usage of new technology equipment at an in-service meeting?

	27
	A parent complains that a unit exam you gave was unfair and poorly written. What’s worse, this parent works at a major standardized testing firm. How confident are you that you can use a spreadsheet program (or another application) to demonstrate the strengths and weaknesses of your test?
	You can use a spreadsheet program (or another application) to demonstrate the strengths and weaknesses of an exam you gave your students?

	28
	An administrator observes your class computer lab and reports to the principal that you are not effectively using that time. How confident are you that you can provide evidence that the time you spend in the lab is effective?
	Provide evidence that the time you spend with students in a computer lab is effective?
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Demographic Information Form
	What is your teacher education program? 

	
	Ag Education

	
	Art Education

	
	Deaf Education

	
	Early Childhood

	
	Elementary

	
	Foreign Languages/ESL

	
	Interpreting

	
	Middle School

	
	Music

	
	Special Education

	
	Secondary Language Arts

	
	Secondary Math

	
	Secondary Science

	
	Secondary Social Sciences

	What is your GPA?
	

	Have you completed TPTE/ETEC 486 – Integrating Technology in K-12 Curriculum? 

	
	Yes

	
	No

	
	Currently Taking

	What is your age?
	

	What is your gender?

	
	Male

	
	Female

	What is your ethnicity?

	
	American Indian or Alaska Native

	
	Asian

	
	Black or African American

	
	Hispanic/Latino

	
	White

	
	More than one race

	
	Prefer not to answer

	Additional comments?
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Instrument Permission

Permission to Use PRO-SDLS

Dear Susan,

My name is Jeff Beard and I am a PhD Candidate at the University of Tennessee in the
US. I am quite familiar with the Personal Responsibility Orientation – Self-Directed Learning Scale (PRO-SDLS) as an ideal SDL instrument for use with college students. I'm working on my dissertation proposal and find that this scale may be useful in exploring the relationships of self-directed learning and self-efficacy among preservice teachers taking an educational technology course. If I am able to use the scale you have developed and further research on this as well it would be greatly appreciated.

Do you have any further updates on this scale or thought of my use? I appreciate your
time and consideration and wish you all the best.

Thanks so very much.

Jeff 
PhD Candidate 
University of TN – Knoxville
Jbeard8@utk.edu
http://web.utk.edu/~jbeard8


Hi Jeff,

Of course you have my permission to use the scale.  Good Luck. 
Susan

Susan Stockdale, Ph.D.
Associate Dean of Graduate Studies in the Bagwell College of Education
Professor of Educational Psychology and Middle Grades Education
Kennesaw State University 

Permission to Use TICS

Dear Jeremy,

My name is Jeff Beard and I am a PhD Candidate at the University of Tennessee in the
US. I've recently read the article from the Computer in the Schools (2009) about the development of the TICS. I'm working on my dissertation proposal and find that this scale may be useful in exploring the relationships of self-directed learning and self-efficacy among preservice teachers taking an educational technology course guided by the NETS-T framework. If I am able to use the scale you have developed and further research on this as well it would be greatly appreciated.

Do you have any further updates on this scale or thought of my use? I appreciate your
time and consideration and wish you all the best.

Thanks so very much.

Jeff 
PhD Candidate 
University of TN – Knoxville
Jbeard8@utk.edu
http://web.utk.edu/~jbeard8


Jeremy Browne jeremy_browne@byu.edu			Mon, Dec 29, 2014 at 11:03 AM
To: Jeff Beard jbeard8@utk.edu

Jeff,

Thank you for contacting me. You are free to use, modify, adapt, and
publish anything you want based on the TICS. I've released it under a
Creative Commons license, so, please, go right ahead.

In 2009 I started to update the TICS to align with the NETS-T 2008, but I
found that those standards offered insufficient detail to develop such a
scale. I decided to wait until the research community came to some
consensus on how to interpret the new standards.

I changed fields in 2012, and I haven't revisited the TICS since.

Good luck to you, and let me know if you have any other questions.

Regards,

Jeremy Browne

- - - - - - - - - -

Jeremy M. Browne, PhD
Assistant Research Professor
Coordinator, Digital Humanities and Technology Program
College of Humanities
Brigham Young University
1163 JFSB
Provo, Utah 84602
U.S.A.

Office Phone: 801-422-7439
Google Voice: 585-210-0106

jeremy_browne@byu.edu
[image: https://ssl.gstatic.com/ui/v1/icons/mail/images/cleardot.gif]
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IRB Approval

September 10, 2015 
Jeffrey Leroy Beard, MS 
UTK - Theory & Practice In Teacher Education 
1420 Circle Drive 
Knoxville, TN 37996 

Re: UTK IRB-15-02478-XM 
Study Title: Self-Directed Learning: A Potential Predictor of Technology Integration Confidence among Pre-Service Teachers 

Dear Mr. Beard: 

The Administrative Section of the UTK Institutional Review Board (IRB) reviewed your application for the above referenced project. The IRB determined that your application is eligible for exempt review under 45 CFR 46 Category 2. In accord with 45 CFR 46.116(d), informed consent may be altered, with the cover statement used in lieu of an informed consent interview. The requirement to secure a signed consent form is waived under 45 CFR 46.117(c)(2). Willingness of the subject to participate will constitute adequate documentation of consent. Your application has been determined to comply with proper consideration for the rights and welfare of human subjects and the regulatory requirements for the protection of human subjects. 

This letter constitutes full approval of your application 

· [bookmark: _GoBack](version 1.0 including the revisions outlined in the response to provisos/PI Response to Review form), 
· recruitment email version 1.0 (The approved recruitment strategy is for you as PI to send the recruitment email to the instructors and ask them to forward it to their students.), 
· and the consent cover statement version 2.0, stamped approved by the IRB on 09/10/15 for the above referenced study. 
· Storage of data in Dr. O'Bannon's office during fall semester, when she is an instructor of one of the classes, is based on your certification that the data are completely without identifiers, and she will not be able to know who has participated and who has not. 

In the event that volunteers are to be recruited using solicitation materials, such as brochures, posters, web-based advertisements, etc., these materials must receive prior approval of the IRB. 

Any alterations (revisions) in the protocol must be promptly submitted to and approved by the UTK Institutional Review Board prior to implementation of these revisions. You have individual responsibility for reporting to the Board in the event of unanticipated or serious adverse events and subject deaths. 

Sincerely, 

Colleen P. Gilrane, Ph.D. 
Chair
[bookmark: _Toc445191933]Vita
Jeff Beard was born and grew up in Memphis, Tennessee.  His father worked in logistics and his mother in retail sales.  He is married with three children and a dog.  Jeff and his family have lived in the Knoxville area for the past 20 years.  Jeff attended Saint Leo University for his undergraduate degree in business administration.  Realizing a need to provide better training materials for his job in industry, he returned to school to pursue a master’s in instructional technology at the University of Tennessee.  While completing his master’s, Jeff’s fellow students and faculty at the University of Tennessee encouraged him to pursue a doctorate in adult learning.  
After spending 20 years working with the production of Japanese electronics, Jeff went to work as an instructional designer and instructor at the Y-12 National Security Complex.  While working full-time and pursuing his doctorate, Jeff has taught ETEC 486 (formerly TPTE 486) every semester as an adjunct instructor at the University of Tennessee since 2008.  He also co-taught a synchronous online graduate course (EDPY 504, Motivation in Learning) one semester.  Further, during his doctoral studies Jeff participated in research, publications, and presentations.  
Instructing university and industry courses has helped Jeff discover how much he enjoys facilitating learning environments.  He esteems a faculty position in higher education one day, but will continue to work in industry until then.  Jeff’s passion is assisting adult learners in achieving educational as well as professional goals in order to reach their potential.

image1.png
PRO Model

Personal Responsibility

Characteristics of the
teaching-learning
transaction

Characteristics of
the learner

Self-Directed Learning Learner Self-Direction

Self-Directionin
Learning

Factors within the social context

Initiative Self-efficacy
i Learner
Teaching- « er
Learning PRO-SDLS Characteristics

Control Motivation




image2.png




image3.png
[Ei Documentl - Microsoft Word i ; =10 x|
 File Edit View Insert Format Tools Table Window Help Type a question for help = ¢
NEHRSRIYE|Y A S| 9-C-(QEE 0% - @G B

4_11 Mormal ~ TimesNewRoman ~ 12 ~ | B I U |§ = | i= | E »32 . A L

Four score and seven vears ago our fathrs brought forth on this continent a new nation,

Ty 8

conceived in libertv and dedicated to the proposition that all men are created equal.

Now we are engaged in a great civil war, testing whether that nation or anv naion so

et

conceived and so dedicated can long endure. We are met on a great battlefield of that

who here gave their lives that that nation might live. It is altogether fiting and proper that
we should do this. But in a larger sense, we cannot dedicate, we cannot consecrate, we
cannot hallow this ground. The brave men, living and dead who struggled here have
consecrated it far above our por power to add or detract. The world will litle note nor
long remember what we say here, but it can never forget what thev did here.

It is for us the living rsther to be dedicated here to the unfinished work whic$1 thev who hd|

Stea et adten

fought here have thus far so nobly advanced. It is rather for us to be here dedicated to the

S
o
¥

i 1-11-11- Pate WY Lt 11?141':.-11-1 1-1-‘1 ST TATTS 1-1i1:|. 1-1:-1- '|:|111 FEL S ST S H'F' A:urrnf': Y 1-1-1-11- AT 1-'1:11-:1 1ﬂ':n'1ﬂ11'r
=]lm = = 4 i3

Page 1 = o 11 At 3.3" Ln 13 Col 80 REC TRKE EXT OVR English@.s O3 o





image4.png
& Examples

File Edit View Favorites Tools Help

JBack ~ ()~ 1? |p Search | Folders

e E

grades.xls index. html refs.doc unit_3_4.ppt

Y =

ehrin.mp3 amarok.png chambord.jpg





image5.gif




