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Making Teachers Heroes

A NASA-funded teacher professional development project from Teachers in Space (April 2011 through April 2013)

This report, issued by Designed Instruction, LLC, provides a follow-up to the initial year of teacher professional development workshops for the project “Making Teachers Heroes.” The five workshops—one over Human Factors and Space Medicine, one over Flight Experiment, and three over Suborbital Aeronautics—were provided in the summer of 2011 by Teachers in Space staff at select locations near aeronautical facilities in Dallas, Texas; Daytona Beach, Florida (Embry Riddle Aeronautical University), and Palmdale, California. The report includes a brief description of the process being followed during the course of the project evaluation, a map of central and feeder questions being used to focus data on project goals, and preliminary feedback data from participants that map into feeder questions and will eventually inform central guiding questions that project evaluators seek to answer with regard to the project.

The report is as issued on February 29, 2012. 

Its purpose is to provide a snapshot of early survey data feedback and aspects of workshops illustrated thus far that may more or less influence effectiveness of the workshops in attaining the desired end results of the project—most notably, the long-term implementation and sharing of instructional curricula and practices that contribute to improved student awareness and understanding of STEM learning objectives, especially as pertains to aeronautics and space science. The report includes only a small quantity of the total data to be accumulated and analyzed during the course of the project, and consciously makes no attempts to come to premature conclusions or predictions or to become prescriptive in nature—it does not detail or outline and suggest specific courses of action that project presenters should follow in planning and delivering upcoming workshops scheduled for the summer of 2012 or for the maintenance of professional contact that may follow. Likewise, the findings and ideas that are presented in this report by project evaluators comprise only a very small portion of data and considerations to date, and in no fashion do they represent any formed conclusions, opinions, or endorsement or lack thereof for any process or structure utilized in delivery of the professional development experiences provided thus far to project participants.

Approaches/Focal Questions: 

Data collection, breadth and range: 

Project evaluators will collect data through use of pre- and post-workshop questionnaires and interviews/discussions conducted via telephone and electronic means as needed. These follow-up conversations will take place over a period of up to two (2) years following participants’ exposure to workshop trainings. Data collection will end in the spring of 2013, followed by submission of the project evaluation report.

Focus questions: 

The evaluation approach for “Making Teachers Heroes” makes use of four central questions that are tied directly to the project goals of promoting student interest and ability in STEM studies (especially those related to space science) through increased teacher interest and capacity, both in the classroom and as an outside facilitator of training experiences for other teachers, administrators and interested personnel. The two columns below indicate these central clarifying questions that will organize the analysis of data obtained, as well as the questions that will feed into these analyses. Each specific item that appears on a data-collection instrument (e.g., pre- and post-workshop questionnaires, interview guides) has been constructed to inform one or more feeder questions, each of which informs the main clarifying question with which it is associated. The map can and will, as needed, evolve somewhat over time as new opportunities for data collection are identified and acted upon.

	Clarifying Evaluation Questions
	Feeder Questions

	1. To what extent do teacher participants internalize project components and integrate them into their teaching and professional lives?
	Do the components lead teachers to pass on the curriculum and subject matter learning to other teachers?

	
	Do they conduct their own workshops at the district or regional level?

	
	Do they assume leadership roles in training and dissemination?

	2. To what extent do teachers perceive a positive impact on student interests and attitudes regarding content, careers, and other real-world applications of STEM?
	Do students indicate increased awareness of STEM careers as a result of the curriculum?

	
	Do students indicate increased confidence that a career in STEM, such as becoming an astronaut, is actually an attainable goal?

	
	Do students follow their project experiences with further efforts to learn more about spaceflight activities, career opportunities, and other applications of STEM?

	3. To what extent are teachers revitalized and reenergized to teach and engage students in STEM-related subject matter and career opportunities?
	Do teachers believe they have increased their desire to teach STEM content?

	
	Do teachers follow training with detailed and ongoing classroom implementation efforts?

	
	Do teachers indicate increased interest through maintained contact and communication efforts with project staff?

	4. To what extent does the project inform future STEM efforts in professional development?
	What characteristics do teachers who volunteer to use these materials exhibit?

	
	What characteristics do teachers who are successful in implementation exhibit?

	
	What demographic characteristics are present in participating students, and how do experiences of various student groups (e.g., at-risk) compare with those of other students?


Interim findings: Clarifying Questions 1-3

At this juncture project evaluators are looking to the first three clarifying questions (from top down, respectively, impact on teacher learning and teachers’ professional lives, impact on students’ interests and attitudes, and impact on classroom teaching and teacher revitalization) and pre- and post-workshop survey feedback to gain some preliminary understandings of the extent to which the project is on track to meet the goals it originally set forth to accomplish. It is important to note that findings are moderate and very unformed at this point in the project, and will remain such until the point of data collection closure and final evaluation data analysis and reporting. The fourth question is a question that will be wholly relegated to discussion at the time of the project closure. Unless otherwise indicated, the descriptions below apply to all workshops as a whole. Some brief breakouts of data by workshop may be provided to specific presenters, but not in any formal sense. Also unless otherwise indicated, the term participants refers to those participants who have responded in some manner with information related to an informing feeder question.

Impact on teacher learning and teachers’ professional lives:

The purpose of this question was to determine the extent to which the workshops encouraged and enabled teachers to pass on their learning of STEM and space science-related learning to other teachers or interested professionals, and at this point all indications are that the workshops are serving this purpose nicely. When specifically asked whether they believed that the experiences and concepts addressed in their workshop would assist them in conducting future training for others, most participants have indicated that this is either very much true (over 45%) or at least somewhat true (over 30%). Though not quite as high, participants’ perceptions about their level of comfort in a lead role in workshops were likewise of interest. Though not quite as high as those that felt the workshop would be of assistance as they provided their own trainings, over 70% indicated that their level of comfort as a leader of these experiences increased at least somewhat as a direct result of their workshop experiences. These data are actually quite telling in a positive sense, given the fact that approximately half of the participants already had previous experience conducting workshops or presentations of varying duration, and many had either occasionally, usually, or always been the lead presenter in those workshops.

These same participants (over 60%), especially those that gave the highest marks above, overwhelmingly indicated as well that the experiences (tours, simulations, etc.) were the most valuable types of activities that they were exposed to, and that these were also the types of activities that they themselves would see as most beneficial in the workshops that they similarly provided to others. A small but healthy percentage of participants felt that the lecture information (content and concepts) or the formal interactions (group discussions, sharing, etc.) were the most useful, and it would seem there is good reason to continue to value these types of activities in workshops to come in 2012. Interestingly, almost no workshop participants seemed to ascribe any usefulness to the informal interactions (time together in the evenings, lunches, etc.), but our observations and other follow-up conversations with participants made it apparent that “usefulness” and “enjoyment” are not necessarily the same thing, and that these activities should continue because they were fun, relaxing, and indeed, enhanced the learning time within which they were sandwiched.

In their own efforts to come, teachers mostly saw their prime audience as either local (from their school or district) or national (attendees from a variety of states), and felt this is where the most benefit would be derived. Similarly, it may make sense that exploring certain areas of national commonality (e.g., common standards, ubiquitous core curriculum, overlapping concepts) would be useful in workshops to come. It is also clear that these future “workshop providers” see their audience as teachers (indicated as the sole anticipated audience by over 75% of participants) or school administrators, not institutional personnel such as representatives of NASA or representatives of other organizations. Given these data, it may make sense as well that when the project looks forward to its participants providing workshops or training experiences to other teachers or administrators, they equally keep in mind materials conducive to presentations at national conventions or workshops, and materials and experiences that specifically benefit the classroom teacher. Either that, or seek a different type of individual to train.

Impact on students’ interests and attitudes:
The purpose of this question was to determine the extent to which participants’ workshop experiences and learning positively impacted student interests and attitudes. It is important to note that the measure will be based primarily on teachers’ perceptions of these impacts, especially during early stages of data analysis, though evaluators do hope at some point to obtain at least some quantifiable data generated through responses of students themselves. The impacts being explored involve content, careers, and other real-world applications of STEM, in data collected that will shed light on these impacts in terms of career awareness, whether or not students actually believe such a career is attainable (a factor we consider to be very important), and whether students actually begin to take initiative by following their project experiences with further personal efforts to learn more about spaceflight activities, career opportunities, and other applications of STEM.

Though only participants’ perceptions at this point, it is nonetheless very positive that participants in large part (over 50%) believe very strongly that the information and experiences provided will help them to increase their students’ awareness of STEM-related careers, to find ways to increase their students’ confidence that a career in STEM is a truly attainable goal, and to encourage students to initiate their own experiences and efforts along these lines following their exposure to classroom lessons. When participant perceptions that this is somewhat true are considered, the percentage in agreement rises to over 80% in each case.

Impact on classroom teaching and teacher revitalization:
The purpose of the third question was to determine how well the workshops being provided served to reinvigorate teachers, especially with respect to their desire to engage students in STEM-related content and career studies. Clearly summer is a time for teachers to re-engage with the areas of their passion, and clearly this desire to engage on a continual basis is at least one primary factor in determining whether or not classroom implementation will take place at a high level, and perhaps even more a factor in whether teachers will choose to provide learning opportunities to other teachers when those opportunities become available. Project evaluators are capturing data from teachers that will shed light on this question mainly in two ways—directly surveying them to find whether or not they personally believe they have increased their desire to teach STEM content as a result of the workshop they attended, and following workshops with continued discussions that will help to track and document the extent to which participants are following their workshop training with detailed and ongoing classroom implementation efforts and with other training efforts of their own for the benefit of their fellow colleagues.

Resoundingly, project presenters can take comfort in the knowledge that there are practically no indications that participants’ desire to teach STEM content is being adversely affected by their workshop experiences. In fact, when asked to directly rate the extent to which they wished to teach STEM-related content following their workshops, approximately 80% indicated the highest possible rating, and well over half of the participants rated equally high the impact of the workshop on their desire to try new things in the classroom. The reasons are of interest to project evaluators, and the findings are being addressed with participants in discussions in an attempt to determine the extent to which they consider the workshops to be the principal cause of these positive results. This follow-up is necessary partly because, while still good, the results of whether or not participants felt the workshops increased their ability (not desire necessarily) to teach STEM-related content were more sobering. Though very few (less than 20%) claimed their workshop had little or no positive impact on their ability to teach STEM content, only 25% to 40% gave it the highest marks in this regard—this across several questions, inclusive of teaching considerations and comfort level with actual STEM content being taught. As well, there are also various indications that participants already held a fairly high opinion of their own abilities in this regard, and evaluators do not feel there is need for concern in this area. Indeed, perhaps the opposite—there may be in the end analysis reason to believe that improving participants’ perceptions of these abilities somewhat is a fairly major accomplishment. Evaluators will also look to other indications of impact on these abilities during follow-ups (e.g., implementation of new, higher order classroom activities, etc.) rather than relying strictly on perceptions.

It is clear that participants were personally interested in the STEM concepts to which they were exposed in workshops. All participants in all workshops have indicated that this was at least somewhat true, and most indicated that it was very true. This finding is significant with respect to their desire to implement STEM content in their classrooms, discussed above, as are their indications of the desire to maintain contact with project staff (e.g., presenters for their selected workshop) and their co-participants. Over 70%, in fact, expressed the highest desire to maintain these contacts. The reliability of the above finding is validated by the high value participants have placed on the relationships forged at their chosen workshop. Furthermore, of interest to workshop presenters as time goes by, workshop participants by and large show a very marked preference for an online style of contact maintenance—online community exchanges and updating as in a social media setting, as opposed to one-on-one phone or email contacts, interactive group sessions (e.g., chats, webinars, etc.), or even, somewhat surprisingly, access to persons with particular content expertise (either for them or for their students). 

Also of interest no doubt to project presenters—and very much tied to implementation—are participants’ perspectives on the type(s) of students that would most positively benefit from prolonged exposure to the content and experiences that were addressed in the workshops. Given choices of at-risk, on-level, or gifted and talented students, nearly half of the participants leaned toward “gifted and talented” and nearly half leaned toward “all groups equally.” Flight Experiment workshop attendees tended to identify content connections most closely with gifted and talented students, whereas Human Factors Space Medicine workshop attendees identified content most closely with all groups equally, and Suborbital Aeronautics workshop attendees seemed to identify with a fairly even split between gifted and talented students and all groups equally.

The confluence of the above findings and others leaves project evaluators very optimistic that a high degree of classroom implementation will occur and be sustained, and that these implementations will be tracked back to, at least in some respects, participants’ experiences and learning resulting from their chosen workshop.

Finally regarding classroom implementation efforts, it is of interest to see in what manner implementation occurs most successfully, especially given participants’ clear preference in their own learning for actual physical experiences (e.g., tours, simulations, etc.) and the potential difficulties that may be encountered in providing experiences of this nature to students in a classroom setting.

Potential Roadblocks to Classroom Implementation

Evaluators have included this section—constructed solely based on comments by participants—at this early juncture in the event that it may be of some value to presenters to be aware of prior to upcoming workshops in summer of 2012. All are just opinion, and none were mentioned in any sense other than as something that may be an issue at their school that could negatively impact classroom implementation. 

Potential roadblocks to classroom implementation consist of:

· Difficulty of concepts and lessons with kids other than gifted and talented.

· Costs—of equipment, even software, general costs, and lack of funding.

· Lack of availability of field trips and simulations (especially given the importance of simulation and the positive feedback on its use in workshops).

· Difficulties in working with challenging technologies in typical school environments.

· Lack of “packaging” of good ideas and resources into lesson-ready usable forms.

· Lack of personal knowledge/concept readiness on the part of the teacher(s).

· Attitudes and local cultures of teachers and students.

· Lack of academic freedom and/or standards alignment, focus on required curriculum, mandatory coverage, testing, and types of knowledge tested.
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