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Introduction
Since online capabilities have paved the way for teacher professional development to be delivered at a distance, the necessity for research into best practices has grown (Knight, Lloyd, Arbaugh, Gamson, McDonald & Nolan, 2014; Dede, Ketelbut, Whitehouse, Breit & McCloskey., 2009). 
Background
Research that explored online vs. face-to-face (F2F) modalities has demonstrated there is little difference in the effectiveness of one over the other (Fisher, Schumaker, Culbertson, & Deschler, 2010; Fishman, Konstantopoulos, Kubitskey, Vath, Park, Gohnson & Edelson, 2013) as a learning modality in teacher professional development (TPD), but limitations include the need for large-scale quantitative studies to be done (Fishman et al., 2013) and best practices to be established for the various specific activities that are necessary to deliver effective and enjoyable TPD (Fisher et al., 2010).  These needs surpass the debate of F2F vs. online modalities as merely mechanisms for delivery and highlight the need for research into which types of activities are best delivered online and which are best delivered F2F. These needs have yet to be met by researchers (Fisher et al., 2010).  
Statement of the Problem
Because there is little known about the comparison of effectiveness of specific types of activities between both modalities of TPD experiences, and it is known that interactive learning activities enhance attitudes about TPD (Kao & Tsai, 2009), large-scale research is needed to compare teacher satisfaction in terms of enjoyment and effectiveness with interactive learning opportunities in F2F vs. online settings. 
Purpose of the Study
The purpose of this study is to compare teacher satisfaction in regards to the effectiveness of interactive activities in F2F vs. online modalities of TPD experiences and to compare elementary vs. high school teacher satisfaction with interactive activities in a F2F setting.
Definition of Terms
In order to provide for a thorough understanding of the present study, a list of operationally defined terms is included below:
· Teacher Professional Development (TPD): 
· TPD Modality: An umbrella term that includes various methods of delivering teacher professional development. For the purposes of this study, two modalities are explored: F2F and online. 
· Synchronous: Interactions that occur in real time (Karal, Cebi & Turgut, 2011).
· Asynchronous: Interactions that occur at a self-directed pace or “on-demand” (Karal et al., 2011).
· Andragogy: The method and practice of teaching adult learners (Knowles, 1972).
· Face-to-Face (F2F): A synchronous method of delivering teacher professional development where interactions between the instructor(s) and participants happen face-to-face in one location.
· Online: A synchronous and asynchronous method of delivering teacher professional development where interactions between the instructor(s) and participants happen from a geographical distance, using the Internet. 
· Teacher Satisfaction: A teacher’s demonstrated level of opinion that interactive activities in the professional development experience were enjoyable and effective in increasing that teacher’s knowledge and classroom practice.
· Interactive Activities: TPD learning experiences that engage, connect, and involve participants in the process of learning (Faulk & Ternus, 2005).
Significance of the Study
The results of the present study will provide TPD providers an understanding of which TPD modality offers the most effective venue for the highly effective model of active learning (Dixson, 2010) by measuring teacher satisfaction with interactive activities in F2F and online modalities. By meeting the previously stated need (Fisher et al., 2010) for research into specific types of activities in online and F2F TPD modalities, modalities for TPD experiences can be planned and implemented to maximize teacher satisfaction, increasing teacher professional growth, and improving classroom practice. 
Limitations
Selection-treatment interaction is a potential threat to the external validity of the present study. Because the present study aims to provide generalizable data on teacher satisfaction with interactive TPD activities using different modalities, the study’s sample needs to be representative of K-12 teachers nationwide. This could be a limitation due to the general population of teachers who participate in STEM TPD through NASA. Teachers who participate in NASA STEM TPD experiences are typically master teachers with advanced degrees in education who are passionate about STEM. A participant group reflective of a typical NASA TPD experience is not an accurate "snapshot" of the K12 education community. The present study will mitigate this threat to external validity by working with specific school districts to help in the sample selection process in addition to publicizing the TPD opportunity as outlined in the Methods section. 
Because F2F TPD sessions will be held at each NASA center, one potential threat to internal validity is variance in presenter personality.  While participants enrolled in the online delivery group will all experience the same content and delivery, F2F session engagement could vary due to the presentation style and skill of the instructor. An additional threat to internal validity is the process of participants travelling to F2F experiences. Participants may encounter delays or experiences that could alter their perception of how effective the professional development experience was. While training sessions for F2F presenters will help to mitigate variance in instructor presentation styles, travel issues are beyond the control of the research team.
Organization
	The introduction clearly states a strong purpose and significance for the present study while defining key terms and listing limitations. The following literature review will outline a thorough background on the present body of research examining F2F vs. Online TPD modalities, teacher satisfaction with TPD and needs for future research. The literature review will also describe the theory of andragogy as the backbone for focusing the study on interactive activities while stating hypotheses for the present study. The methods section of this proposal will outline the planned design and specific steps that will be taken to implement this study including research design, definitions and process for determining population and sample, validity and reliability of data collection and instruments and the process for data analysis. 
Literature Review
Introduction
The purpose of the proposed study is to learn more about teacher satisfaction with interactive activities in two separate modalities of TPD experiences, online and F2F.  Simultaneously, the present study will compare satisfaction levels of elementary and high school teachers with interactive activities in F2F TPD sessions. The results of this study will have significant impact in modality decisions made by instructional designers who plan and implement interactive TPD experiences.  This review of the literature will provide a foundation for the proposed study, describing forays into understanding adult learning that will shape the methodology of this study.  The review will reveal gaps in the current body of research in F2F vs. online TPD modalities and detail an entirely new frontier of research needed and reasons for why this study should pioneer this necessary journey.  
Andragogy

The theory of Andragogy is based on four assumptions regarding the differences in adults and children as learners, (Knowles, 1972) of which two are pertinent to this study. The first assumption asserts “as a person grows and matures his self-concept moves from one of total dependency (as is the reality of the infant) to one of increasing self-directedness” (Knowles, 1972, p. 34). The fourth assumption is that adults have a problem-based orientation to learning due to time perspective (Knowles, 1972). Children’s time perspective is one of preparation for postponed application, whereas an adult’s time perspective is one of immediate application (Knowles, 1972).  
By focusing on the needs of the audience, Knowles (1972) proposed a shift from the transmission of knowledge to the creation of “educational environments in which maturing professionals can build ever-improving models of the competencies required for their professional roles” (p. 39). This proposed shift and the theory of andragogy as a whole are examples of the move from instructor-centered approaches towards those that focus on the learner.  This shift is firmly aligned with the model of active learning, a process that engages learners in the learning process using meaningful activities and reflection (Prince, 2004), and the basis for this study’s focus on interactive activities.
In addition to this understanding, great value can be drawn from the segmented steps laid out by Knowles (1972, p. 36) in his “andragogical design for learning”.  Knowles (1972) recognized the need for a plan for practical application of andragogy and created seven steps to guide the design for an adult learning experience. Steps include creating a problem-based, interactive climate, and effectively evaluating learning. These steps serve as effective foundations for the methods used in this study.
Innovation and a Need for Research
	Technological innovation, and the rapid growth of capabilities it facilitates, creates a dire need for an increase, at the same rate, in the research base of knowledge that will supply best practices and inform decision-making regarding the effective use of those capabilities.  Within the field of education, teacher professional development delivery has traditionally been done in F2F settings. With the innovation of the Internet and the subsequent boom of online tools and professional development opportunities available to educators, a need for studies that examine best practices for TPD efforts in online vs. F2F modalities has arisen (Knight et al., 2014; Dede et al., 2009). 
	In addition to a need for research into new methods of delivery, research into the teacher satisfaction with the effectiveness of TPD in general is paramount to improving teacher’s classroom practice. Desimone (2009) found that creating effective and satisfying TPD is vital to the movement to increase the effectiveness of schools in stimulating student learning. As stated earlier, when the field was relatively young, research into the effectiveness of the online modality as a learning environment found that there is little to no difference between online and F2F in terms of learning (Fishman et al., 2013), and that computerized and F2F modalities have similar effects on teachers’ knowledge (Fisher et al., 2010). 
Next Steps 
While online and F2F modalities for learning have been found relatively equal in effectiveness, the existing body of research focuses primarily on F2F and online modalities in general and fail to delve into which specific types of activities are most effective in which modality (Fisher et al., 2010), an area that needs to be researched. In addition to the failure of current research to address best practices for specific activities in each modality, research comparing the modalities has focused on only single grade bands with far too small samples to generalize to all teachers (Fishman et al., 2013). 
Typically, TPD experiences that give teachers opportunities to engage in active learning in online environments can enhance their attitudes about online TPD (Kao & Tsai, 2009).  Reeves and Pedulla (2011) found that online TPD opportunities that include high quality opportunities to interact with other learners increase satisfaction levels among participants.  The findings of these two studies combined with the effectiveness of the active learning model, and a shift from instructor-focused formats to a learner-centered approach outlined in Knowles’ (1972) theory of Andragogy, highlight the importance of interactive activities in the learning process. 
Because there is little known about the comparison of effectiveness of specific types of activities between both modalities of TPD experiences (Fisher et al., 2010), and it is known that interactive learning activities are a highly effective model (Dixson, 2010) and enhance attitudes about TPD (Kao & Tsai, 2009), large-scale research is needed (Fishman et al., 2013) to compare teacher satisfaction in terms of enjoyment and effectiveness with interactive learning opportunities as specific activities in F2F vs. online settings. 
Predictors of Satisfaction for Face-to-Face vs. Online TPD
To have a clearer understanding of teacher satisfaction with interactive activities in face-to-face (F2F) and online teacher professional development (TPD) settings, it is important to take into consideration the overwhelming background experience teachers have in face-to-face settings and the relative infancy of the online TPD field.  The fact that TPD has primarily been held in F2F formats in the past gives rise to the need for an examination into predictors of satisfaction within TPD experiences implemented in online environments. 
A look at factors that influence teachers’ perceptions of the effectiveness of online TPD brought about some interesting findings. Kao and Tsai’s (2009) study found that teachers’ attitudes towards online TPD are the best predictors for the effectiveness of online TPD programs. This brought about the need to investigate teachers’ attitudes towards online TPD.  Reeves and Li (2012) found that in general, teachers naturally harbor favorable attitudes towards and are technically prepared for online TPD experiences.  They found exceptions and examples of situations where teachers need technical assistance to accomplish tasks or troubleshoot user or technical errors, but in general, found that teachers are typically well prepared (Reeves & Li, 2012).  Because teachers’ attitudes are the best predictor of success and teachers hold favorable attitudes towards and are prepared for online TPD experiences, teacher satisfaction with F2F and online TPD modalities can be compared in terms of effectiveness of interactive learning activities.
Hypotheses
	The present study proposes to analyze teacher satisfaction with interactive activities in online vs. F2F TPD modalities. The research team hypothesizes that teachers will be more satisfied with interactive activities in F2F TPD programs than with online TPD programs. In addition to comparing satisfaction between these modalities, the research team also hypothesizes that elementary school teachers will be more satisfied with interactive activities in F2F programs than high school teachers.
Summary
	In order to increase the effectiveness of stimulating student learning in schools, providers of TPD programs must create effective and satisfying experiences for teachers (Desimone, 2009). With the rise of technological capabilities and distance learning opportunities, there is a need for research into effective TPD practices in online vs. F2F modalities (Knight et al., 2014; Dede et al., 2009). Because early research has only focused on these modalities in general, there exists a distinct need for a large-scale exploration (Fishman et al., 2013) of specific types of learning activities (Fisher et al., 2010) that are more effective in F2F or in online TPD modalities in order to improve the effectiveness and teacher satisfaction with TPD sessions.  There are a couple important reasons why interactive activities are a highly appropriate choice for a specific type of activity to compare in each modality.  First, teacher attitudes towards TPD are the best predictors for success, (Kao & Tsai, 2009) and offering participants opportunities to interact and actively engage with activities can enhance teacher attitudes. Second, active learning is a highly successful model for stimulating learning (Dixson, 2010) and TPD. The present study will conduct a large-scale quantitative study that will compare teacher satisfaction with the effectiveness of interactive activities in F2F vs. online TPD modalities. 

Methods
Introduction
	This methods section will outline how researchers will conduct the present study.  This section will describe the selected research design, define the population and sample and explain the method of data collection to be used. Methods will also include a detailed description of the instrument to be used that includes the statistical techniques researchers will use for data analysis.
Research Design
	Participants selected for this study will participate in a pretest-posttest research design. The study will have two groups of teachers who will pretest on their expectations regarding the TPD experience. Teachers will then participate in the TPD experience and will take a posttest that will measure teacher satisfaction with the results of the "treatment". This design is appropriate due to the need to establish a baseline of teachers attitudes towards the TPD experience and the need to measure their satisfaction after the experience.
Participants
	Population. This study aims to generalize to the population of all full-time teachers in K-12 schools within the United States that have been teaching for a minimum of three years and a maximum of 20 years. This includes all faith-based, public and private K-12 institutions. Teachers in higher education institutions, preschool programs, General Equivalency Diploma programs and Montessori schools will not be included in this study.  Teachers in schools outside the United States, including those teaching in Department of Defense schools abroad, will not be part of this study’s population. Homeschool teachers will not be part of this study’s population, nor will public or private school administrators, after-school program teachers, guidance counselors, substitute teachers and teacher aides.  
	Sample. The sample for this population will be made up of full-time teachers in K-12 schools within the United States that have applied for a NASA teacher professional development (TPD) experience.  Teachers that will be included in the sample must have taught no more than 20 and no less than three years in a full-time K-12 classroom position.  Teachers must also  have taught at a faith-based, public, or private K-12 school to be included in the sample for this study. Substitute teachers, teachers in higher education institutions, preschool teachers, homeschool teachers, after-school program teachers, school administrators, teacher aides and teachers in schools outside the United States are disqualified from this study. This sample will be grouped into strata representative of the percentage of qualified teachers in elementary and high schools.
	Sampling method. Participants will be chosen using a stratified sampling method. Stratified is the most appropriate choice considering the need to assess teacher satisfaction amongst teachers from each grade band. The sample will need to be representative of the population based on these grade bands. The NASA teacher professional development (TPD) experience will be created in two formats and an informational blurb and application website will be created through the NASA portal. The informational blurb and link to the registration page will be advertised through multiple outlets nationwide and will include information on stipends available to accepted applicants through the National Space Grant Consortium. The stipend will not exceed reasonable costs for travel, meals and incidentals for participants registered in the F2F experiences plus $50 for participation. Participants in online experiences will be given only a stipend of $50 to encourage teachers to apply. One of those advertisement outlets will be the NASA Education social media presence including Instagram, Twitter, and Facebook accounts.  Additional outlets include the National Science Teachers Association (NSTA) Learning Center catalog of TPD opportunities that reaches hundreds of thousands of teachers nationwide, as well as the NASA Educator Resource Center (ERC) national network. The final advertisement outlet will be the NASA Office of Education listserv of teachers who have participated in NASA TPD experiences in the past. The application process for the TPD experience will require information on number of years taught in a full-time K-12 school in the United States including the name and location of the school(s) in which teachers have taught. Other information required of applicants will include full name, address, email address, subject(s) taught, grade level(s) taught, phone number and a page for review of all information required for informed consent on the nature of the research taking place during this TPD experience as outlined in section 46.116 in the Belmont Report. This review page will conclude with a choice by applicants to accept or decline being part of this research study by applying for the NASA TPD experience. As applications are submitted, a team of moderators will sort through applications, qualifying or disqualifying applicants based on the criteria outlined in section 2. The online application will not include preferences or information on whether teachers will be placed in online or F2F sections. All qualified applicants will be placed in a spreadsheet with names in the first column and a unique number from zero to the total number of qualified applicants in the second column associated with each name. The second column will be randomized and names associated with numbers 0-499 will be selected for the study and notified of their acceptance via email to the email address provided by the teacher in the online application. Those not selected or disqualified will be notified of their disqualification via email to the email address provided by the teacher in the online application. F2F or online TPD modality strata will be grouped through randomized lists using Microsoft Excel spreadsheets of this final sample of 500. These spreadsheets will group qualified applicants proportionally by US Dept. of Education data (Goldring, Gray & Bitterman, 2013) on number of teachers in public, private, and faith-based K-12 schools in the US by elementary or high school grade band. The US Dept. of Education’s 2011-12 report states that 51.2% of public and private school teachers in the US teach in elementary grade levels, whereas 48.8% teach in high school (Goldring et al., 2013). The desired sample size for this study is 500 teachers; this equates to 256 elementary teachers and 244 high school teachers. Each spreadsheet, having only applicants from either elementary or high school grade bands, will have a list of names in the first column with a number from zero to the total number of qualified applicants, which equates to 244 high school teacher participants and 256 elementary teacher participants. The second column of numbers would then be randomized and the resulting list would be divided in two by higher or lower numbers than the median of column two. Higher numbers will participate in the online TPD experience, lower numbers in the F2F TPD experience. 
Data Collection
Participants will complete a pre-test and post-test. Details on the items included on these tests are described in the Instruments section to follow.
The pre-test will be administered asynchronously online through Survey Monkey. The link to the online pre-test will be emailed to accepted applicants using the email address provided by applicants during the application process at 9am EST on July 6th, exactly seven days prior to the start of the professional development experience.  Accepted applicants will have six days to complete the pre-test with a deadline of 5pm EST on July 12th.  The process, deadline, and method of survey delivery applies to participants in both F2F and online sessions.
The F2F post-test will be administered online through Survey Monkey. F2F participants will complete the post-test synchronously at 4pm EST on July 17th, the final day of the F2F professional development experience. The link to the post-test will be emailed to all F2F participants at 3:30pm EST on the final day of the experience. After the final session has concluded, all F2F participants at each NASA center will be led to a reserved computer lab with internet access where they will have two hours available to complete the post-test. Participants will be instructed to open their email using the web browser and use the survey link to begin the post-test. Computer labs at NASA centers will be reserved three months before the first day of the experience. F2F participants will receive their stipends after they have completed and submitted the post-test. 
Participants in the online session will complete the post-test asynchronously and will have a window of 24 hours to complete the post-test beginning at 5 pm EST on July 17th, the same day and time when all online requirements for the experience are due. The link to the post-test will be emailed to online participants at 4:30pm EST on the final day of the online session, along with explicit instructions on completing the post-test by the 5pm EST deadline on July 18th.  Stipends will be mailed to online participants once they have completed the post-test. 
Instrument(s)	
Teacher grade band (nominal) will be measured by a single demographic item included in the teacher satisfaction scale given to participants both before and after the professional development experience. TPD Modality (Nominal) be measured using the list of participants that are randomized into either face-to-face and online modality groups. Teacher satisfaction with professional development (Ordinal) and teacher satisfaction with interactive activities in F2F TPD (Ordinal) will be measured using a combination of two scales used in past research to measure satisfaction.  The present study’s scale will include an altered version of a five-item Likert-type scale that was utilized by Nir and Bogler (2008) to assess teachers’ satisfaction with professional development processes within their schools. Adaptations will be slightly different for pre- and post-tests to account for future and past tenses. These adaptations include the deletion of “process in my school” from items 1, 2, 3 and 5 and the inclusion of “interactive activities in this” prior to “professional development” in items 1, 2, 3 and 5. Also, adaptations include the deletion of “process in their school” from the title of the instrument and “interactive activities held during” will be included prior to professional development. In addition, item four will be adapted to replace of the phrase “during my daily work I” with “The interactive activities will help me”. 
Validity. For the dependent variables in this study, adaptations of both Nir and Bogler’s (2008) five-item Likert scale and the CSQ-8 (Larsen et al., 1979) show good initial face validity as all selected and adapted items address main goals of the professional development activities to be conducted in this study, but the scale will be screened to confirm validity. The items are all worded very clearly and vocabulary is consistent with reading levels associated with licensed K-12 teachers. 
Reliability. Nir and Bogler (2008) reported the use of a factor analysis procedure, utilizing a Varimax rotation assessing the internal consistency of the scale items. The result was a single factor solution that explained “63% of the variance in teachers’ satisfaction” and a reported Cronbach Alpha of 0.81 (Nir & Bogler, 2008, p. 381).  
The CSQ-8 has been found to have a high degree of internal consistency in addition to a correlation to estimates for results (Larsen, Attkisson, Hargreaves and Nguyen, 1979).  The coefficient alpha of the CSQ-8 has been found to be 0.90 for a pre-test and 0.94 for a post-test (Larsen et al., 1979). 
Data Analysis
Data will be analyzed by organizing it in two separate tabs of a Microsoft Excel Spreadsheet, one for online and one for F2F participants. By assigning a numerical value to Likert scale responses, analyses can be done using difference of means t-tests. Responses to the grade band item will be color coded blue for elementary and red for high school in order to analyze data for hypothesis 2.
Summary
[bookmark: _GoBack]	The methods section includes a detailed description of the present study’s process. Specific steps for implementation include the selected research design, definitions of the population and sample, an explanation of the sample selection process, details on data collection processes, instruments and the techniques of data analysis that will be used. 
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