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Online Courses, Instructional Quality, and Economics: A Conceptual Analysis



  We have been both online instructors and online learners. One of us even enthusiastically undertook the task of being the first faculty member in a college of education to teach an online course. We mention these points to emphasize that neither of us are troglodytes or simple naysayers. Indeed, we remain convinced that online learning holds great educational promise in a variety of instructional contexts. On the other hand, we have both had sufficient experience with online learning to understand that it is not a panacea but a tool (Shieh, 2009). As is the case with any tool, the effectiveness of online learning depends upon the manner of its use. Uncritical use of any tool can cause serious problems.
 In higher education, the most successful institutions are mission driven (Kuh, Kinzie, Schuh, Whitt, & Associates, 2005). In many instance, however, the decision to place courses online appears to be revenue driven rather than mission driven (So many students, 2009). In some instances the prevailing motive underlying these revenue driven decisions appears to be greed, that is, the generation of revenue for its own sake. In other instances, the prevailing motive appears to be fear, that is, the fear that not offering online classes will result in a loss of enrollment to other institutions with online courses (Newman, Coultrier, & Scurry, 2004). 
  The analysis presented in this paper, a conceptual analysis, is an interpretation of a complex real world phenomenon based upon principles that have been established in previous research. Such analyses are common in science when a real world phenomenon is too large or too complex for direct manipulation, such as ocean tides, the movement of plants, or weather phenomena. A number of calculations are presented as part of the analysis. The numbers used in these calculations represent the best or most recent estimates available. Because the specific numbers will vary from institution to institution, our calculations herein are only for illustrative purposes.

The Current Situation: The Use of Benchmarking



The Decision to Offer Courses Online



 In ours and the opinion of other professionals, organizational decision-makers seldom use sound statistical data to make decisions (Carson, Becker, & Henderson, 1998). Instead, they prefer benchmarking, the process of comparing what an organization is doing with what its competitors are doing. Jayne and Rauschenberger (2000, p. 140) noted that, “Executives are fascinated with comparing practices of their own firms with those of others.” Decision makers in higher education are no exception.
 Benchmarking can provide important information to decision-makers. It can yield examples of effective practices. Moreover, keeping informed of what competitors are doing is always of value. Copying them, however, may or may not be the best decision. Followed blindly, benchmarking is simply the adult equivalent of, “everyone else is doing it.” Unfortunately, when this process is given the fancy name, benchmarking, organization members are less likely than your mother was to ask, “If everyone were shooting themselves in the foot, would you do it too?” 
 Decision-making in higher education regarding online instruction is currently dominated by the fact that the number of institutions offering online courses, and the number of students enrolling in these courses, is increasing rapidly (Ashby, 2002). These raw numbers, however, provide an incomplete picture of the demand for online learning. Although educational researchers have a fondness for straight lines, there will certainly be limits to the demand for online education. Raw numbers on growth do not answer such questions as: To what extent do online students represent a new enrollment pool as opposed to being students who would have enrolled in higher education anyway? If a new pool of students is being tapped, at what rate does this pool replenish itself? If the large enrollment growth primarily reflects students who would have enrolled in on-campus classes, institutions will expend considerable resources with the main effect being to allow students to take courses in their pajamas instead of getting dressed to go to class. If the increases in enrollment tap a new pool that has built up over time but that does not replenish rapidly, the result will be the creation of a large, expensive infrastructure to serve a rapidly dwindling population. 
 Benchmark data also ignore the fact that the student market is segmented rather than homogenous (Zemsky, Shaman, & Shapiro, 2001). This segmentation reflects a variety of institutional types and missions. Students who will be attracted to, and well served by, one type of institution will not be attracted to, or well served by, another institution. Recruiting outside the normal market segment of an institution is costly because of increased recruitment costs and lower retention rates. Furthermore, the intrusion of large institutions into markets normally the province of small institutions may have a negative impact on higher education in general (Newman et al., 2004). Without the capital to compete with larger institutions, smaller institutions may ultimately cease to exist. With them will go the unique missions they serve and the diversity which is the great strength of higher education in the United States. Thus, an important consideration in the decision to go online is whether students appropriately served under the institutional mission will benefit from the courses and programs provided. 


Return on Investment Analysis: An Alternative to Benchmarking



  Benchmarking alone, in our opinion, should not be the reason for offering online courses. Instead, benchmark data should trigger a serious return on investment analysis (ROI). That is, data showing that other institutions of higher education are implementing online learning are only sufficient to indicate that institutional leaders need to determine whether or not such instruction can serve their institutional mission in a cost effective fashion. Other data must be considered before this decision is made. The additional data, however, may be difficult to obtain because institutions of higher education are not accustomed to calculating costs accurately. For example, institutions typically underestimate the cost of recruiting students (Raisman, 2007). Nevertheless, such calculations need to be made because simply increasing enrollment can actually result in a loss of revenue when the costs of recruitment and instruction exceed the revenue obtain through tuition, fees, and so forth.
Calculating  Required Cost



 How much should putting a course online cost? Prior to offering online courses, the costs of putting quality courses on line needs to be calculated. The cost estimates for the ROI in the current analysis are taken from the business world. We used business calculations because higher education is under increasing pressure to provide accountability with regard to student learning (Newman et al., 2004). In the past, if we provided insufficient instruction and students failed to learn, we either failed them or adjusted grades in some way (e.g., curving, extra credit). Thus, the cost of instruction has simply been whatever we have been willing to pay. In the business world, however, if insufficient instruction is provided and students do not learn, the trainer gets fired. A world in which teachers can be fired when their students do not learn not only tends to generate better practice, but also reflects a level of accountability typically not present in higher education. That is, in higher education, poor teaching can often be covered up by failing the students, grading on a curve, giving extra credit, or similar practices that either blame the student or inflate grades. Thus, we contend that the business world is the best place to estimate what online courses should cost. In this world, instruction costs whatever it takes to do the job well, not simply what the institution is willing to pay.
 The first estimate is provided by Piskurich (2006) who generated data for use in calculating in-house ROI estimates. Nothing is sacred, of course, about these numbers, and he provided ranges rather than fixed values. Exactly how much something costs depends on the objectives of the task and the degree of quality desired in accomplishing the task. Good reason exists to rely upon Piskurich’s numbers. As noted, he gets fired if his instruction is ineffective. Thus, he is likely to spend enough to accomplish tasks in a quality manner. On the other hand, if he makes a project look too expensive, his boss will reject it. The contingencies create pressures to not exaggerate cost in either direction.
 Suppose classes at a given institution meet for 42 hours per semester. The standard estimate is that face-to-face instruction would require 2-3 hours of preparation time per hour to prepare a course properly. Thus, 84-126 hours of preparation time should be needed to set up an on-campus class. For asynchronous e-learning, however, Piskurich estimated 45-100 hours of preparation time per class hour. Thus, 1890-4200 hours of preparation time would be needed to set up a course properly as an online course. Now, the interesting calculation is that Piskurich estimated the cost being involved at a minimum of $10,000 per hour of classroom instruction. Thus, the minimum cost to place a full semester course online properly would be 42 X $10,000 = $420,000. Of course, if something fancy is needed the cost would increase. 
 A second estimate is provided by Dierkmann (2001). He did not work in-house for a company but rather led a consulting firm. Therefore, Dierkmann’s cost included his profit margin as well. To place a 42 contact hour course online in 2001, he would have charged for 200 hours of preparation time for each contact hour. With his charge of $100 per preparation hour, the cost for developing an online course would be 42 x 200 x $100 = $840,000 for a full-semester course. Given inflation since 2001, this cost will have increased, but for the sake of the current illustration, we will simply allow this increase to compensate for Dierkmann’s profit margin. Although he made his living developing online instruction, Dierkmann told businesses that cost of doing online asynchronous learning is prohibitively high in most instances. He recommended that businesses not go online unless travel costs are very high (e.g., large multinational corporations) or consortiums are formed to share the cost. 
 Understanding why course development costs are so high requires knowing exactly what needs to be developed. Muchinsky (2006) listed four methods of instruction used in the business world: (1) programmed instruction; (2) intelligent tutoring systems; (3) interactive multimedia training; and (4) virtual reality training. Using a course shell such as Blackboard as an information dump was not even mentioned. Unlike either an in-class lecture or an online information dump, which can be prepared entirely by a subject matter expert (SME), e-learning requires the combined efforts of an SME to provide content knowledge, an instructional design (ID) expert to convert the content to appropriate activities (e.g., programmed instruction), and a computer specialist to convert the instructional design to computer code (Piskurich, 2006). For quality instruction, the contributions of either the ID expert or the computer specialist for e-learning cannot be overlooked or underemphasized. The $10,000 per hour of instruction is really for low end instructional design and computer code (e.g., programmed instruction). Virtual reality training can reach $100,000 per classroom hour equivalent.

Current Expenditure and its Effects on Learning



 The next question, of course, is what are institutions of higher education spending on online instruction? Pascarella and Terenzini (2005) reviewed the literature and concluded that the per student cost for distance learning was not statistically significantly different from the cost of on-campus instruction. In other words, rather than being willing to spend what it takes, institutions of higher education are only willing to spend the same amount of money as they spend for the same course on campus. Thus, most online courses really involve using 21st Century technology to offer little more than 19th Century correspondence courses with a discussion board. All that has really changed is the speed of communication (e.g., using e-mail instead of snail mail). Although technology has the power to improve education, the power of new technologies is not being harnessed for online instruction. Instead, technology is simply being used to do what we have always done. Administrators, we argue, must be willing to expend the money to involve ID experts and technology specialists in the development of online courses rather than leaving this process solely to the SMEs.
 The information dump has long been the preferred teaching method in higher education. In the past, it occurred through a combination of textbooks and classroom lectures. As such, information dumps left students to sink or swim based on their individual learning skills and, perhaps, the help they could obtain from other students. An argument can be made that at one time it was an appropriate approach to college teaching. Higher education is now at a time of increased access (resulting in increased student diversity) and skyrocketing tuitions. Indeed, many online students are nontraditional learners. They have weaker learning skills and weaker technological skills than do traditional students. Online learners also tend to engage in online lessons at the worse possible time, that is, after fulfilling all their other life obligations (Dierkmann, 2001). For most “working mothers” this situation means they will sit down to their online lessons after 40 hours of employed work and 72 hours of household work. Society will simply no longer accept sink or swim teaching methods that result in high student attrition (Burke & Associates, 2005). Dressing up the information dump with electronic technology is unlikely to fool the public for very long. 
 Given the current low level of investment in the development of online courses, what is the effect of these courses on student learning? The data are not particularly heartening. Although Pascarella and Terenzini (2005) reported that students in distance education appear to learn as much course content as do students on campus, serious methodological flaws are present in this research. The main flaw is that the distance learning students are self-selected through both enrollment and attrition. Thus, the results of research to date are best translated as, given every possible advantage, online courses seem to produce about the same level of learning at the lower levels of Bloom’s taxonomy as standard lectures. Given that 50% of college graduates now lack college level skills (Pascarella & Terenzini, 2005), this level of learning certainly will not meet the needs of the information age in which people must be able to process information rather than simply memorize it. Nor will it meet the growing demands to improve the quality of higher education. 

ROI and Institutional Enrollment



 Of course, to administrators, the most important perceived outcome of online courses is increased enrollment. Increased enrollment, however, does not necessarily equate to increased revenue even if the cost of online courses is held constant with the cost of on-campus courses. A situation Raisman (2007) referred to as “Churn and Burn” can occur in which students do not enroll in a sufficient number of credit hours to recoup the cost of their recruitment.
 To illustrate, we can calculate ROI using an average cost of recruiting a college student of $5,460 (Raisman, 2007). Although this estimate may seem high, most administrators in higher education forget to include indirect recruitment costs. These costs are both high and increasing rapidly as universities engage in an all out recruiting war for the best students (Newman et al., 2004). Indirect costs include expenditures such as new residence halls, recreation centers, and so forth. For example, land is expensive. Demolishing an old high rise residence hall and replacing it with apartment style housing involves, not only construction costs, but the cost of the additional land required to house the same number of students. 
 At the time Raisman (2007) calculated the average cost of recruiting a student, one institution of higher education estimated that a student taking 15 hours (i.e., one FTE) would pay $2855 in tuition and fees per semester, and a student taking 12 (.8 FTE) hours would pay $2291. Note that if either of these students left after only one semester the result would be a net loss of $2605 for the student taking 15 hours and $3169 for the student taking 12 hours. If these students remain a second semester, the 15 hour student becomes a very small net gain of $250, the student taking 12 hours remains a net loss of $878. Thus, after one academic year, these students would have produced a net loss of $628. Let’s assume that this university recruits 100 students with half of these students taking 15 hours and half taking 12 hours, although the actual number of credit hours is likely to be less. The recruitment cost for these students is $546,000. After one semester, these students provide $278,000 in tuition and fees. This institution has a 78% freshman to sophomore year retention rate. Let’s also assume that six students leave from each group after the first semester, the remaining students who complete the first year provide an additional $212,940 in tuition and fees. This circumstance leaves the university $55,060 short of its recruitment costs for these students after one year.[1]
 Of course, these losses would be covered if the students enrolled for an additional semester. Continued enrollment, however, is not guaranteed. Students do not make a one-time decision to enroll at a university. This decision is on-going and many students will drop out or transfer. Roughly 70% of students who leave a university do so due to dissatisfaction with the university (Raisman, 2007). A critical issue underlying student dissatisfaction is a belief the university is only interested in their money. If a university begins offering large numbers of online courses without investing what is required to offer them properly, this is likely to convince students that the university is interested in their money rather than their education. Thus, attempts to increase enrollment with online courses could convince students to leave before the costs of recruiting them have been recouped. 
 Although a common conception is that online education is breaking geographic barriers, this assumption has only limited validity. In a recent survey (Guess, 2007), two-thirds of prospective online students were seeking courses from institutions within their home state. As a result, most institutions will probably be serving a primarily local population through online courses. This situation means that a very large percentage of the students taking online classes are already taking on-campus courses at the same institution or would have been enrolled on campus if the online course were not available. Thus, failure to retain online students will have the same economic implications as failing to retain students in face-to-face classes. 
 Consideration of student retention raises the issue of providing student services to online students. Relevant services include, but are not limited to, admissions, orientation, advising, career and personal counseling, and tutorial services (Schwitzer, Ancis, & Brown, 2001). This issue is of particular concern when an institution moves from simply providing online courses to offering entire academic programs online. Providing appropriate student services to online students is one of the most critical issues currently confronting student affairs professionals (Sandeen & Barr, 2006). An important aspect of providing such services is facilitating the holistic development of college students that distinguishes the mission of an institution of higher education from that of a technical school (Brown, 1972). Both retention efforts and student development initiatives are currently centered on first year experience programs such as freshman interest groups and learning communities (Upcraft, Gardner, Barefoot, & Associates, 2005). Much of the positive effect of these programs comes from creating a sense of community. Although a sense of community can be developed online, doing so is labor intensive and requires skills that faculty often do not possess (Palloff & Pratt, 2007). For example, Palloff and Pratt estimate that teaching online in a way that develops community requires three times as much instructor time as does teaching face-to-face. 
 Specifics will vary across institutions but the concept should now be clear. Administrators must consider the possible impact of foregone income due to loss of currently enrolled students. The currently enrolled student population remains the best, and cheapest, source of future students. Retention costs less than recruitment. Raisman (2007) did not provide an average cost for a successful retention program but mentioned that the cost can be as low as $30 per student retained, in comparison to the $5460 to recruit a new student. Thus, he suggested that institutions of higher education focus on Full-time Graduate Equivalent (FGE) rather than FTE. An FGE is simply the ratio of how many FTE students an institution needs to enroll to get one graduate. The lower the FGE, the better off an institution is economically. Mission driven, as opposed to enrollment driven, institutions tend to be more successful because policies and programs are focused on providing a challenging environment with support for academic success, and on making students feel part of something special (Kuh, et al., 2005). In the long run these policies and programs generate more revenue because the institution gains a higher ROI than they would obtain from online information dumps. 

Economic and Political Pressures



 Although administrators in higher education typically feel tremendous economic pressure the irony is that these pressures are essentially internal. Newman and his colleagues (2004) commented that, except for brief declines during recessions, revenues adjusted for inflation from all revenue sources (tuition, state funding, etc.) are actually increasing. The economic pressure comes from ever increasing expenditures rather than declining revenues. Administrators are simply spending more money on more things. This spending is typically focused on institutional status and “mission creep” (Newman et al., 2004). Thus, the increased revenue is not being spent on student learning. Instead, the money is spent on programs with poor ROI, causing further economic pressure, leading to even more programs with poor ROI. The dog is chasing its tail. 
 The result is not only the perceived economic pressure, but actual external political pressure as well. Students, parents, and political leaders see skyrocketing tuition paired with atrocious four year graduation rates (e.g., Hess, Schneider, Carey, & Kelly, 2009). They also encounter institutional resistance when they try to hold institutions accountable for student learning. They may not be aware of the results of national tests showing that 50% of college graduates cannot read or do mathematics at a college level (Pascarella & Terenzini, 2005), but they have a vague sense that the revenue from rapidly increasing tuition and fees is not being spent on student learning. Thus, lowering the FGE is politically smart in addition to being economically smart. Throwing information dumps online that, at best, merely reproduce the low levels of learning already of public concern is no one’s best interest. In fact, the rush to online instruction may turn out to be the higher education equivalent of the charge of the Light Brigade—charging right into the big guns of our biggest critics. If, at best, what we accomplish through electronic instruction is simply more of what we are already doing, can a higher education equivalent of No Child Left Behind, and the resulting loss of institutional control, be far away?


Conclusion



 
Throwing a lot of courses and programs online is the Benchmark solution to the problem. Everybody is doing it and higher education administrators fear they will miss out if they do not join in. At one level this occurrence does make sense. Even if an institution winds up shooting itself in the foot, at worst it will be competing against institutions with similar holes in their feet. But this is the relative comparison. In absolute terms, the institution is really better off economically only if it generates a sufficiently high ROI on its students. The “churn and burn” approach to enrollment can be very costly. Low retention rates, churning enrollment every year, is equivalent to lighting a cigarette with recruitment dollars. Continuing to generate low FGE is also not wise politically. This situation does not mean that technology cannot improve instruction in classrooms or that online courses cannot help accomplish institutional missions. But doing so will be expensive and must combine the talents of SMEs, ID experts, and computer experts. Online learning may be the wave of the future, but this wave does not mean that the future will necessarily be bright. Making this future bright will require a major change in the way institutions of higher education approach online learning. 
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Introduction



  Class size long has been a topic of discussion in terms of learning and, more recently, in terms of budget in public school settings. According to the National Center of Education Statistics (2011), in 1970, the student/teacher ratio was 22.3. However, in 1985 it declined to 17.9 students per teacher and continued to decline reaching 17.3 students per teacher in 1995, 16.0 in 2000, and 15.8 in 2008. In 2007-2008, for public elementary schools, the numbers stood at 20.0 students per teacher and for public secondary schools, the student/teacher ratio was 23.4 /1. In 2010, there were an estimated 15.6 students per teacher in the U.S. public schools. If that estimate is correct, then on average in the United States, public school students should be making fair progress, because, according to Brewer, Krop, Gill, and Reichardt (1999), average class sizes in traditional classrooms of 15 produces significant improvement in student achievement. However, this level of student/teacher ratio reduction may not last if the Elementary and Secondary Education Act proposal passes which includes a 10% rather than the current 38% of Title II allocations to class-size reductions (Sawchuk, 2012). In fact, class size in public schools of late has been inexorably related to funding. For example, Sparks (2010) indicated that 19 states had allowed class size increases since 2008’s economic slump. Even though class sizes in public schools have risen over the past 4 years, there is an assumption that smaller classes provide better learning environments (Kerr, 2011), but finding empirical evidence for this assumption is more challenging.

The Problem with Research on Online Class Size



 To date, much of the class size debate and research has occurred in the elementary and secondary school settings (Achilles, 1999; Krueger, 2000). Few researchers have assessed the impact of class size on the learning experience and outcomes in higher education, much less have they done so in terms of online courses. With little information, there continue to be questions from faculty members related to their online sections and numbers of students taught in them. 
  In 2003, Wallace conducted a review of online education and suggested in his conclusions that class size be considered in future research, but that has not seemed to be a focus in much of the research since Wallace’s conclusion. In most studies reviewed, such as the one conducted by Kim and Bonk (2006), topics studied have included those such as support structures, technical competency of the professors, marketing, management systems, and/or pedagogy online. Those topics frequently are covered in professional development sessions on campuses or at technology and discipline-specific conferences. However, when we attend professional conferences and/or discuss this issue in formal and informal meetings at our own universities, faculty members, as well as administrators, ask for another topic which is related to the optimum number of students for online sections. 
 As a response to requests to know optimum class sizes for online courses, we conducted a research synthesis on this topic. Though we much rather would have conducted a best evidence synthesis (Slavin, 1986), a systematic review (Cook, Mulrow, & Haynes, 1997), or a research literature critique (Lunenburg & Irby, 2008), we could not do so due to the lack of evidenced-based papers. Therefore, we were compelled by the available information to conduct a research synthesis known as narrative review (Davies, 2000). 

The Narrative Review Procedure



 The narrative review is the most simple type of synthesis and is qualitative in nature (Davies, 2000). In this narrative review, we sought to identify all that had been written about class size in online courses in higher education. Most writings are commentaries via anecdotal accountsor papers published mainly to the web via blogsor non-refereed forums. Only a few attempts have been made actually toassess the relationship of class size in online higher education to student outcomes or to faculty evaluations. Our protocol, therefore, in this narrative review was (a) to identify the range and diversity of the available literature based on a defined phenomenon, (b) to determine gaps which might spawn new research, and (c) to report the available literature. 
 We determined our range of literature to be within a 12-year timeframe (2000-2012). In terms of technology density, we based our selection of the 12-year time period on Moore’s Law (Intel, 2005) which indicates that technological advances double every 2 years. Thus, our selected timeframe covered the six latest periods, or 12 years, of technological advances since the turn of the century. 
 The phenomenon we reviewed, of course, was online education and more specifically optimum class size. Sener’s (2010) definition of online education included teaching and learning with online technologies via not only fully online, but also via a blended learning approach (face-to-face and online combination). We adopted Sener’s definition in order to search the literature. Additionally, we used online education, distance education, blended learning, hybrid courses, mobile learning, virtual learning, synchronous learning, and asynchronous learning along with class size as a search terms.
 To determine gaps or to critique published works, we attempted to be inclusive of any type of posting, non-refereed or refereed or any type of writing, anecdotal, theoretical, prior reviews of online instruction, or empirical studies. We searched across various disciplines via: (a) Google, (b) Bing, (c) National Center for Education Statistics, (d) Education Week, (e) Chronicle of Higher Education, (f) Sam Houston State University and Texas A&M University Digital Databases, including EBSCO, JSTOR, Wilson Web, ProQuest Dissertations/Theses, PsycInfo, and (g) Sloan Consortium. We also searched journals related to distance education, online education, and educational technology: Journal of Asynchronous Learning Networks, Asian Journal of Distance Education, the American Journal of Distance Education, the Malaysian Journal of Distance Education, Distance Education, the Journal of Distance Education, International Journal of Distance Education Technologie, the Journal of ComputerMediated Communication, the Quarterly Review of Distance Education, T.H.E Journal, the Journal of Educational Computing Research, the Journal of the Learning Sciences, Internet and Higher Education, the British Journal of Educational Technology, the College Student Journal, and the Journal of Technology and Teacher Education.
 What is not included in this review is literature related to and reporting of specific tools for teaching, learning management systems, course and content quality, online learning environments, or the role of the instructor. Rather, our focus herein was strictly related to class size for online courses in higher education. This focus ranged from undergraduate to graduate classes and the distinction was attempted when it was possible to determine from the published literature. In this narrative review, we first share the anecdotal, theoretical, and opinion works published. Next, we present the studies found in the literature. Finally, we furnish concluding remarks including gaps and future directions for research. 

Anecdotal Information Related to Class Size for Online Courses



 There is a broad opinion as expressed by Foerster (2011) that colleges and universities try to set themselves apart from competing institutions in terms of student/faculty ratio and class size. The concept is that if there are fewer students to vie for the professor’s attention, the more attention each student will receive, and the better outcome the student will have. Foerster indicated that insomuch as there are simply large numbers of people who value small classes, there must be something to the idea. He indicated, “It's extremely rare for even the lowest level online course to have more than twenty or twenty-five students” (¶ 4). Also, Shelton and Saltzman (2005) supported the notion of small class sizes online and indicated that more is required of the professor for online courses as opposed to face-to-face courses in terms of student interactions in order to engage students and to determine the degree to which they are learning. Because of that, they recommended to keep class sizes small. Likewise, Howard (2002), a professor and author of Guidelines for Effective Distance Education at the University of Mary Hardin Baylor in Texas, indicated online classes should have a small class size of 20 students.
 There are interaction issues when there are too few students in online classes in terms of generating meaningful discussions. In fact, Rovai (2002) recommended eight to ten students for meaningful discussions and interactions. On the other hand, too many students may generate more messages than the students and the faculty member can attend to on a daily basis; therefore, up to 15 students in a graduate class was recommended by Colwell and Jenks (2004), and even 10 to 14 has been noted as a good number for first-time faculty members teaching online (Boettcher, 2006a). Others such as Aragon (2003) and Rovai (2002) have suggested 30 as a maximum number on online classes. Numbers of students in online classes matter, according to Dykman and Davis (2008), particularly in terms of the level of interaction possible; therefore, they recommended numbers of students in the classes online should be limited. They indicated that the larger the classes, the more impersonal they become and that quality could suffer.
 Taft, Perkowski, and Martrin (2011) suggested three frameworks (constructivist-objectivist, community of inquiry, Bloom's taxonomy, and combinations of the three).  Based on each framework and a review of literature, they recommended numbers of students in online classes, with numbers ranging from fewer than 15 to 40 students.  They did, however, indicate that large sections may have no known upper limits within the constructivist-objectivist framework.
 The American Federation of Teachers (AFT; 2003) recommended that faculty should have a voice in establishing online class sizes. The AFT provided examples on how to maintain integrity with class sizes online primarily because a faculty member indicated “ that the amount of work that a distance education course took to develop and implement was far greater than that of a traditional course. The resulting increased workload, therefore, demanded smaller, not larger, classes” (p. C-6). The AFT suggested that (a) the maximum class size should be equivalent to face-to-face classes, (b) class size determinations should go through the traditional curriculum development process, and (c) classes online should be set with a limited number—all suggestions should have faculty input. The rationale for the suggestions were prompted by the standards set forth by the AFT (2000), one of which indicated that class size should encourage a high degree of interactivity. In the 2000 survey by the AFT, there were 33% of the respondents who taught fewer than 20 students online, more than 50% taught 20 to 50 students, less than 10% taught more than 50 students.
Recognized University Programs Online



 Some of the top 25 online school in 2011, as noted by TheBestColleges.org (“Top 25 Online Colleges,” 2011), include on their websites, the average number of students in online classes. For example, Southern New Hampshire University classes include 20 students per class, and Liberty University undergraduate classes include 25 students, while the average graduate class size is 20. American Military University has an average class size of 14, while Drexel University noted an average class size of 18. University of Phoenix boasts of having a class size limit of 20 students, while Cappella University has an average class size of 12. Herzing University indicates an average class size of 18 with each class capped at 25 students maximum, and Devry University also indicates an average class size of 18.
 According to U.S. News and World Report (2012), 14 universities made the honor roll list for 2012 for their graduate education online programs: (a) Auburn University, Bowling Green State University, University of Massachusetts- Amherst, and Wright State University noted a maximum class size of 20; (b) Brenau University has a maximum class size of 24; (c) Fort Hays State University was noted as N/A; however, on the school’s website, the average class size is at 18; (d) George Washington University posted an N/A in terms of class size, as did Sam Houston State University (note that SHSU has an average class size of 18 as reported by the author); (e) Northern Illinois University, Pennsylvania State University Park, University of Houston, University of Nebraska-Kearney, and University of South Florida have maximum class sizes of 25, and (f) Syracuse University noted a maximum class size of 30. 

Other University Programs Online: Decisions on Class Size and Scale



 Other universities have been reported to have much higher numbers in online classes. For example, in a Task Force report (IPFW, 2008) from Indiana University-Purdue University Fort Wayne, Indiana, it was stated that departments have serious concerns regarding classes online of above 40. However, this statement was related to economic issues of payments ($75 per student) made to faculty for each student above 30. Ultimately the Task Force report indicated that the decision for class size should be up to the departments. Specifically, the Task Force provided its collective opinion as follows:
 "The size of an online class should support the instructional objectives and teaching strategies selected by the department for this course, with input from the instructor or faculty member teaching the course. The size of the online class should not cause alterations to course design and delivery that would significantly impair teaching and/or learning. Although there are certainly others, below are some factors related to the decision about class size:"
 	Course goals (e.g., general education with a need for developing communication and quantitative skills as well as critical thinking)

	The type of content (e.g., facts, principles, theories, or requiring critical thinking, problem-solving, or experiential learning)

	The teaching and assessment strategies (e.g., the need for extensive feedback on writing assignments)

	Whether the course is a culminating or capstone experience

	Whether the course is required of majors, or a foundation for a subsequent course or sequence of courses

	The level of support or assistance for the instructor with course design, technical issues, responding to basic student queries, and grading

	The experience of the faculty member in the online environment, with the particular subject matter or course, and the faculty member’s technological expertise

	The faculty member’s other workload

	The technological competence and maturity level of the students. (p. 9)



 Furthermore, the Task Force warned that:
 "In spite of the pedagogical arguments in their favor in some instances, offering smaller online classes has consequences. If qualified faculty are unable to be found to teach another section of the course, some of the student demand for classes in the online environment will not be met (although the students may enroll in a face-to-face class instead). Even if faculty are available to teach online, there is an increased cost to two smaller classes as compared to one larger one. Therefore, departments are encouraged to consider a balance between a demonstrated need for relatively smaller classes in the online environment both for the sake of faculty workload and effective instruction, and the need to meet student demand in a fiscally responsible manner." (p. 10)
 Though 40 students were of concern in online classes as was reported by the faculty at Indiana University-Purdue University Fort Wayne, there are other universities with higher numbers in online classes. According to Stripling (2009), Lamar University in partnership with the private company, Higher Education Holdings or Academic Partnerships, noted a 2000-student class size in graduate classes. Coaches assist the professor of the course with approximately 100 to 125 students per coach. An average load for a coach was at 118, but with no fewer than 25 per coach. In this type program with Academic Partnerships (AP) which is also at Ohio University, Arkansas State University, Stephen F. Austin State University, University of Texas at Arlington, Texas A&M University Commerce, and Arizona State University, the goal is scale. According to Lederman (2011), the AP company president indicated that for-profit colleges have been the primary beneficiaries of online education, but that public universities (AP works to scale programs online with public universities) should not cede that terrain. Many professors have voiced concerns over the volume of students in the programs, noting that the universities may be forfeiting quality for quantity (Hacker, 2011). 

Open Online Classes, Access, and Funding



 Class sizes with Academic Partnership universities are not the only ones that have reached exponential numbers. Parry (2010) noted that at the University of Mannitoba in 2008 that two professors experimented with open teaching. Downes and Siemens opened their 25 member class up to the world, and over 2300 people enrolled as non-paying participants. Such open teaching, known as Massive Open Online Courses (MOOC), is growing and allows an expanded learning experience for students beyond just the ones enrolled for credit. In such courses, students have to take more responsibility for their learning. Along those lines, Lederman (2011) reported that Khan (Kahn Academy) indicated that “the Google- and Microsoft-backed network of freely available video and other lessons for self-paced learning would eventually move toward a model where it would offer credentials of some kind” (¶ 19). Several universities, such as MIT, Carnegie Melon, and Yale, have many open courses and have seen astronomical numbers in those classes. Recently, Walsh (2011) in her book, Unlocking the Gates, about such open courses, reported that MIT actually has three tiers of education: the MIT traditional degree on campus, MITx certificates via the open courseware for a fee, and completely free courses via OpenCourseWare (OCW). On January 24, 2012, DeSantis reported that the open online course on artificial intelligence offered by Stanford University Professor Thrun hit a high of 165,000 students. Based on that information and his experience, Thrun is leaving Stanford to begin his own private online education courses offered to the public at a low cost.
 Lederman indicated that former North Carolina Governor Jim Hunt said that “for public universities to ‘take the next big steps’ in increasing access for their states' citizens, ‘when the money's not available,’ leaders will have to ‘realize that getting online education is much more affordable’” (¶ 24). That may mean charging lower prices for online classes and providing open courses on top of that. However, many state universities are doing other things related to online education, such as going out of state recruiting students for online courses and programs, but such actions have implications for access, financial aid, and in-state workforces.
 Related to funding issues and technology, on January 23, 2012, Armario, a writer for The Associated Press, reporting on two recent studies (one from Center for the Study of Education Policy at Illinois State University known as the Grapevine Study and one from National Science Board), noted that state funding for higher education has decreased due to the recession and ending of stimulus funds. The National Science Board (2012) in their major report on science and engineering, indicated that states cut funds for public research universities by 20% from 2002 to 2010. The Board indicated that countries such as China and India have increased spending on technology and education, while the United States has dealt with a faltering economy since 2008. Palmer, the editor of the Grapevine study, indicated that universities cannot depend on state funding to meet their goals and aspirations (Amario, 2012). Certainly, funding impacts access to an education, including online education, and ultimately funding impacts class sizes at universities.

Managing Online Education: Class Sizes 



 We found the questions that Judith V. Boettcher (2006b) of the Corporation for Research and Educational Networking (CREN) and author of online educational resources, put forward on current practices related to class size and online learning thought provoking. She said:
 "I think that the issue of class size in online courses is causing us to look at basic issues that we have not discussed for some time in higher education. How do we manage and address issues such as the following?"
 	Expectations of Students-How much access and interaction with faculty member is appropriate for the class content and goals? 

	Expectations of Faculty-How much time ‘should’ a course take under our current model and under the new model? Is it time to seriously look for strategies that will help us to unbundle traditional courses so that they can be delivered online more efficiently while reducing the faculty burden? 

	Expectations of Administrators-What size classes and what types of courses do we offer our students while maintaining and developing our desired institutional image? 

	Expectations of Society-How can we change the model to achieve quality, lower cost, and high satisfaction by all? 



 "Maybe it is time for us to seriously rethink just what a course is. We know that a course is more than a book-that can be an embodied teacher. We know that a course is more than a set of readings and discussion. But just what is it? Perhaps we are still in the early stages of designing a learning model to really fit the needs of our Information age. We might also consider if, perhaps, we haven't come very far in the science of teaching, if a teacher is always required? In what form might the ‘teaching function’ be constituted? In what other forms might courses be? While it is not something we may want to consider, we may have to put some creative thought into how we can use technology to structure and deliver really great learning experiences with less effort on the part of a teacher. If we continually design and redevelop every semester for the same course, are we not still a cottage industry in how we design and deliver learning? Must we always do it this way? Our situation calls for the design of new models of instruction, and work on managing expectations." (p. 43)
 In much of the anecdotal information related to online class size, there are issues of quality just as those issues are present in face-to-face classrooms. Basic questions of the quality of an online course with 15 would be the same as questions of quality of an online course of over 2000 with coaches. Quality is quality. The bigger question relates to how the quality is maintained and how ongoing assessment of that quality is institutionalized. It seems, based solely on literature that is anecdotal, theoretical, or opinion, class size appears to (with the outliers removed) to hover around 22 on average.


Research Studies Related to Class Size for Online Courses



 Few researchers have conducted studies regarding class size for online education since 2000. Taft, Perkowski, and Martin (2011) reviewed some of the literature in this area, indicating they reviewed research articles; however, numerous articles included in their list of research articles were not noted in our review as research papers. One of the first studies at the turn of the century was in survey format and was conducted by the National Education Association (NEA, 2000) regarding distance education or online learning. At that time, the NEA found that 31% of distance education courses enrolled between 1 to 20 students, 33% included 21 to 40 students, 17% included 41 to 700 students, while 19% were not able to be determined.In 2001, the NEA conducted focus groups as a follow up to the survey conducted in 2000. The responses from faculty members participating in the focus groups indicated concerns with enrollments in online courses. They indicated a need for universities’ faculty committees, faculty senates, or curriculum committees to set limits on enrollments for each online course. Faculty members responded specifically as follows:
 "I think 15 is a real nice number because my fundamental concern is that administrators see this as a way of teaching 200 students with one faculty member. My distance education course started with 147 students and 22% of them finished with a C or better. My only concern is quality and that becomes a personal ethical decision. If I get paid per student my first thought is to get as many students as I can and make more money, but I can tell you that with 500 students a semester, maintaining this pace as I have for many years, I’m starting to get burnt out." (p. 6)
 Another survey study was conducted by Reonieri (2006) with the purpose to determine the optimum size of online classes. Respondents were graduate students and faculty predominately from Thomas Edison College and with fewer respondents from another institution. Results indicated the participants believed the following: small online class size is equivalent to 5 to 10 students; medium online class size equals 10 to 15 students, and large online class sizes are noted at 15 to above 24 students. He indicated that a medium class would be the optimum size for quality online discussion boards. The recommendation for larger class sizes is to split the class in to smaller groups for discussion and work. Orellana (2006) also conducted a survey regarding typical class sizes for online courses. With the 131 respondents (instructors and researchers), the range of reported class size was from 4 to 81 with an average of 22.8. Almost 62% of the respondents reported having 20 or fewer students in their online courses.
Small Studies Regarding Online Classes



 Class numbers are important according to Hislop’s (2001) study in which time logs of he and three other colleagues who delivered four pairs of 10-week graduate courses (pairs were one class online and one class face-to-face). The online classes clearly showed involvement of more days per term in which the instructor was involved in a course activity. However, Hislop’s findings in this small study were actually inconclusive, and he indicated that it was “premature to conclude that teaching online takes more time than teaching face-to-face if other factors are constant” (p. T1F-26). Along these same lines, Dibiase and Rademacher (2005) reported a study regarding time and class size. They explored the scalability and sustainability of an online class in geographic information science between two instructors. Though small in terms of a study with only two instructors participating, the yield is interesting. With an increase in class size from 18 to 49, the instructors increased their time from 47.5 hours to 116.7 hours. However, a graduate teaching assistant was used to evaluate student assignments and give feedback, so the instructor decreased his time by about 8% from 47.6 hours to 43.1 hours. 
 In another study on the instructor’s time commitment and class size, Tomei (2006) reported that online teaching demands a minimum of 14% more time than do traditional classes. The study was a self reflective study with 11 students in each type of class (online and face-to-face) during one semester. For the 11 student load, online delivery of the course content was 59.18 hours online compared to 41.25 hours face-to-face. Student advisement was at 40.43 hours online and 34.75 hours for face-to-face students. Assessment hours were noted at 56.22 hours for online students and 60.50 hours for traditional students. Tomei then provided a formula for determining online class size based on the hours she compared in both traditional and online formatted classes and based on 11 students and the typical number of hours for a class. Ultimately, his formula yielded a traditional class size of 17 students and an online class size of 12 students due to the online class demanding more time than the traditional class. Tomei ended the report of his study with “Online teaching should not be expected to generate larger revenues by means of larger class sizes at the expense of effective instructional or faculty over-subscription” (p. 540). Though Tomei’s study was limited in terms of it being a personal accounting of time in his classes, he does provide a promising foreshadowing of the type of calculation that can be attempted in determining appropriate class sizes. In that sense, more faculty members would be needed to address, analyze, and keep time logs of the concepts he included in his study in order to make a more broad generalization regarding class size in online education.

Social Presence, Interactions, and Class Size Studies



 Hewitt and Brett (2007) studied the relationship between class size and student online activity patterns among 28 graduate online courses ranging in size from five students to 19 students at the University of Toronto. They found that larger classes are related to an increase in the number of notes written, decreases in average note size and the percentage of notes opened, and an increase in note scanning. There appeared to be a greater social presence in the larger classes (note that the larger classes were those of only up to 19 students). Qui (2010), in her mixed methods dissertation study led by Hewitt, expanded the work of Hewitt and Brett. She analyzed tracking logs from 25 graduate-level online courses (25 instructors and 341 students) and interviewed 10 instructors and 12 graduate students with diverse backgrounds. She found 13 to 15 students to be an optimal class size and four to five as an ideal subgroup size and determined that as class size increased, the total notes that participants read increased significantly. But, as class size increased, the percentage of course notes that students read decreased significantly (i.e., students were reading a smaller proportion of the course notes). In larger classes, participants were more likely to experience information overload and students were more selective in the notes that they read. A significant positive correlation was found between class size and total notes written. Students’ note size and grade-level score were negatively correlated with class size. The data also suggest that the overload effects of large classes can be minimized by dividing students into small groups for discussion purposes. According to a study by Burruss, Billings, Brownrigg, Skiba, and Connors (2009), social presence was less present in medium and very large classes as opposed to small classes among nursing students. They conducted an exploratory study with a very large sample on fully online students (1128 students—265 undergraduate and 863 graduate students). This is perhaps the largest sample size included in all the studies we reviewed. Burruss et al. classified their groups as very small classes (1-10), small (11-20), medium (21-30), large (31-40), and very large (41 or more). There were significant differences between small and very large classes related to graduate student reponses on issues of student faculty and peer interactions. Graduate students found the larger the class, the more difficulty or unwieldy the interactions became. Oestmann and Oestmann (2006) determined that online classes with fewer than 10 students yielded low interactions among students, but class sizes of 20 produced greater interaction; such numbers also appeared to affect learning outcomes with the larger class size having greater outcomes. As class sizes increased, graduate students were less satisfied. Kingma and Keefe (2006) studied student satisfaction in online classes at Syracuse University School of Information Studies and determined that student satisfaction is maximized with a class size of 23 to 25 students. 

Non-positive or Non-significant Findings Related to Class Size Studies



 Not all researchers have determined positive significance related to class size. For example, Jiang and Ting (2000) analyzed 19 online courses and compared class size to variables of students’ perceptions of (a) achievement, (b) level of interaction with the instructor, and (c) level of interaction with other students, as well as the number of notes written by the instructor. No significant correlations were found between class size and any of the four variables listed. Arbaugh and Duray (2001) found that class section size was negatively associated with student learning using a sample of courses with enrollments of up to 50 students. In other studies with class sizes of 30 or fewer students, it has been determined that class size was not a significant predictor of student learning or satisfaction (Arbaugh, 2002). Drago and Peltier (2004) studied the effect of class size on the evaluation of teaching effectiveness. The class sizes among 31 online business courses ranged from 22 students to 83 students. They determined that size had little impact on overall course effectiveness; however, data were limited by a potential non-response bias in that only 53% of the students returned the survey.


Concluding Remarks



 Only a handful of researchers since 2000 have attempted to determine optimum class size in online courses. Of those published studies, perhaps only one or two of the studies can be considered generalizable. This is the first gap in knowledge—a lack of generalizable studies published for consumption and adoption. Numbers of students in online sections, based on anecdotal data (excluding extreme outliers) appear to mirror the numbers of class sizes reported within the available studies as noted in Figure 1. 
  [image: figure1.png]
 Figure 1. Numbers of students in online classes mentioned in anecdotal and research studies with the exception of major outliers of over 2000. 
 More stringent research studies are needed in terms of understanding the optimum number of students for an online class. The second gap in knowledge, therefore, is the need for the development of a formula for determining optimum class size under specific and varied conditions in higher education. Probably most important to the research of online class size is the impact it is having on learning outcomes. That represents a third gap in knowledge related to online class size. Finally, since this review is appearing in a handbook related to the educational administration discipline, we must add a fourth gap. There are no researchers who have provided data, to date, on class size optimization in educational administration programs. Certainly, these gaps in the literature on online class size are-- as Li and Irby (2006) indicated-- “undiscovered territory waiting to be explored” (p. 457).
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Introduction



 Before we proceed in this chapter, we must decide if a specific leadership behavior is needed to effectively lead technology in our schools. More importantly, should we suggest that there is something uniquely different about leadership in the broad sense than leadership for such a specialized teaching and learning component as technology?
 There is an abundance of empirical evidence that relates the leadership of the principal to a school’s effectiveness (Fullan 2001; Fullan & Stiegelbaure, 1991; Hallinger & Heck, 1996, 1998; Leithwood & Riehl, 2003; Louis, 1994). The most recent and most exhaustive literature review and empirical study related to school technology leadership is the seminal work of Anderson and Dexter (2005), who conclude all the literature on leadership and technology “acknowledges either explicitly or implicitly that school leaders should provide administrative oversight for educational technology” (p. 51). They admit however, that most of the literature tends to be narrow in identifying specifically what the knowledge and skill sets are that define technology leadership. The obvious skills mentioned include (1) principals should learn how to operate technology and use it; (2) principals should ensure that other staff in the building receive learning opportunities; (3) principals should have a vision for the role of educational technology in school; and (4) principals should assess and evaluate the role of academic and administrative uses of technology and make decisions from those data. 
 The International Society for Technology in Education (ISTE, 2002) include the perhaps most recent set of suggestions in the literature about what school principals should do as leaders of technology in schools. The National Educational Technology Standards for Administrators (NETS-A, 2009) are integrated into the ISTE standards and are grouped into five specific areas: 
 	Visionary Leadership

	Digital Age Learning Culture

	Excellence in Professional Practice 

	Systemic Improvement 

	Digital Citizenship



 The following questions are addressed in this chapter:
 	What are the key aspects of a technology plan leaders need to know to optimize high-quality student outcomes?

	How can leaders tie technology plans to institutional mission and priorities?

	What can leaders do to avoid excessive detail and technical jargon?

	Once change in the curriculum and instructional strategies are implemented, how can technology plans be realigned?




So, What's the Problem?



 Some (including this author) might argue that perhaps technology leadership as practiced by today’s principal is outdated unless it helps faculty and students to address the great challenges presented by technology in our schools. Much of what we see happening in schools (along with the literature just presented) focuses on the management of technology. Our principal preparation programs, mine included, cover technology leadership lightly if at all, and rarely extend beyond the most basic skills (i.e., word processing, spreadsheets, and database use). A theme of this chapter is that effective technology leadership has more to do with teaching pedagogy and human relations and much less to do with technology itself.
 A principal’s mission must now include designing and implementing new strategies to help teachers and students recognize, understand, and integrate technology with teaching and learning in the classroom. The mere presence of hardware and software in the classroom does not assure meaningful learning for students. We are beyond the point of deciding whether or not we will accept technology in our schools. The crucial task at hand is to decide how to implement this technology effectively into instruction.
 As early as 2000, Avolio discussed the relationship between leadership and technology and suggested that leaders must play a more proactive role in implementing technology, and more specifically, interface the human and information technology components. Many point to the problem of overemphasis of the technological aspect at the exclusion of the human resource function. Avolio warned of the creation of “information junkyards” (p. 4). The essence of technology leadership is to produce a change in attitudes, feelings, thinking, behavior, and performance with individuals.
 To carry off this improvement in technology leadership, principals must be willing to alter existing leadership practices evidenced in most schools; and they must also be open to the probability of participating in a transformation of traditional leadership skills, knowledge, and habits of mind.
 Today’s rapidly changing environment requires the technology leader to become involved in discovering, evaluating, installing, and operating new technologies of all kinds, while keeping teaching and student learning as the guide and driving force behind it all. Vaill (1998) issued an accompanying caution: “The technologies the organization employs entail learning time to exploit their productive and economic potential” (p. 45). If schools are constantly “upgrading” their technologies, they may never reach a productive flow of instruction, a flow on which effective teaching and learning are based.
 Many schools have state-of-the-art hardware, computer labs, and other technology peripherals, but are using them in ways that will do little to enhance student learning in rigorous and challenging ways. Technology leadership means much more than simply purchasing and implementing programs “stuffed” with fancy hardware and software. To really influence reform in schools, principals as technology leaders must stay focused on the individual needs of teachers and students, rather than race to adopt the “flavor of the month” program. Clearly, schools do not have a very good track record in sustaining significant change. The school technology leader is in the position to make sound instructional decisions regarding technology and program implementation. It is my hope this chapter will help answer the “how” associated with such a daunting task.

Entrepreneurial Leadership for Technology Defined



 The term originates in the business world and can be simply defined as “translating ideas into actions.” More specifically, Gunther and McMillian (2000) help us focus in on the concept: Entrepreneurial leaders pursue only the best opportunities and avoid exhausting themselves and their organizations by chasing after every option. They passionately seek new opportunities always looking for the chance to profit from change and disruption (p. 3).
 This new breed of leader seems to always seek original ways of doing things with little concern for how difficult they may be or whether the resources are available. They are willing to “disrupt the status quo” (Grogan & Donaldson, p. 22) and have the ability to hold several opposing thoughts in their minds at once, and then reach a synthesis that contains elements of each but improves on each (Martin, 2007).

Framing Leadership for Technology in an Historical Ccontext



 In the past 50 years, there have been as many as 65 different classifications developed to define the dimensions of leadership (Northhouse, 2004). Within those classifications, there are several specific theoretical forms of leadership – situational leadership (a different form of leadership for each different situation),transformational leadership (attention paid to the needs and desires of an organization’s members to achieve their highest potential), moral leadership, and others. I agree that leaders of technology have something to learn from the study of leadership but I am reminded of a quote from a world-renowned statistician related to the many theories and models:
 	“All models are wrong – but some are useful.”
	George E.P. Box;     Professor Emeritus, University of Wisconsin

 As I hope to demonstrate in this chapter, all of the traditional forms of leadership are not especially useful and applicable in today’s turbulent and fast-paced world, especially in the area of technology leadership in our schools. Progressing through this brief historical context, I suggest we have a very current model before us (Martin, 2007) that is a conceptual and viable model that can help us frame entrepreneurial leadership for technology.
 In the early 1800s, leadership characteristics or “traits” were studied to determine what made certain people great leaders. For example, if we could identify the traits possessed by Abraham Lincoln, we could perhaps duplicate them in others. The “trait approach” was based on the belief that leaders were born with certain characteristics that made them great leaders and were different than others who were more passive followers. Examples of some of these traits included intelligence, self-confidence, self-determination, integrity, and sociability. 
 In the middle of the 20th century, many researchers (e.g., Stogdill, 1948) argued that no identifiable set of traits separated effective leaders from ineffective leaders. Leadership began to emerge as a relationship between people and situations. This was actually the conceptual beginning of the theory we now call situational leadership. 
Behavioral Leadership (behaviors based on structure and consideration)



 Researchers, after realizing that trying to identify leadership traits or characteristics was not dependable, began to study leadership behavior. In other words, they wanted to observe individuals as they were actually leading an organization or group of people.
 During the 1960s and early 1970s, two major research studies looked at the behavior of leaders: the Ohio State studies and the University of Michigan studies. The first study focused on asking employees to report the number of times their leaders displayed certain kinds of behavior. Two specific types of leadership behavior surfaced: (a) behavior centered on structure and (b) behavior based on consideration. In other words, leaders provide structure for employees and leaders consider and care about the people under them. The University of Michigan studies revealed similar results, identifying two specific types of leadership behavior: (a) production oriented and (b) employee oriented. Production orientation involved completion of tasks, paralleling the structure behavior found in the Ohio study. Employee orientation involved the consideration behavior of the Ohio study.
 In essence, these two studies indicated that effective leaders had to concern themselves with both task orientation and relationship orientation. The studies also found that some organizations might need leaders more focused on tasks while others might benefit from leadership with strong human-relations skills.

Situational Leadership



 Hersey and Blanchard (1993) are credited with the development of the theory of situational leadership. In essence, situation leadership theory involves a different form of leadership for each different situation. The contention is that an effective leader must adapt his or her style to the requirements of different situations. The two components of situational leadership (directive and supportive behavior) again parallel the structure and consideration constructs of the Ohio study and the production orientation and employee orientation of the Michigan study. Figure 1 shows such an alignment.
  [image: figure1f.png]
 As popular as the Hersey/Blanchard theory is, little research has been completed giving evidence that applying the theory really does improve performance. Critics argue that the model does not adequately address “developmental levels” of subordinates. In addition, situational leadership theory does not fully address one-to-one versus group leadership in an organizational setting (Northouse, 2004, pp. 62-63).

Contingency Leadership (matching a leader’s style with various situations) 



 About a decade after Hersey and Blanchard presented the situational leadership theory, contingency leadership theory surfaced. This theory is also related to what the literature refers to as “leader-match theory” (Fiedler & Chemers, 1984, p. 23), where leaders are matched to different situations. So, we are basically talking about a match between a leader’s style and various situations.
 Fiedler suggests that a leader’s style is either task motivated or relationship motivated. Task-motivated leaders deal mostly with goal setting and accomplishment, while relationship-motivated leaders concentrate more on closer interpersonal relationships with employees. These styles fit nicely into Figure 2 and are geared toward management and leadership behaviors.
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 Fiedler was the first to specifically categorize situational variables: (1) leader-member relationships, (2) task structure, and (3) position power. Leader-member relations involve the confidence and loyalty workers have for their leader. Leaders with appropriate task structure are very clear and specific when relating goals and objectives to members of the organization. Position power is simply the amount of authority a leader has in making decisions.

Path-Goal Leadership (what motivates members of an organization to perform well)



 In the early 1970s, House and Dressler (House, 1971; House & Dressler, 1974) popularized the path-goal theory. This theory focuses on what motivates members of the organization to perform well, and whether or not they feel appropriately rewarded for their work. So the challenge for the leader is to implement a leadership style that best meets the motivational needs of the worker.
 House and Dressler suggest that effect leadership requires making the “path to the goal” clear to all in the organization, and involves (a) appropriate coaching, (b) removal of the obstacles that make reaching the goal difficult, and (c) making work satisfying to all. Within the path-goal theory are four distinct styles of leadership: (1) directive leadership, (2) supportive leadership, (3) participatory leadership, and (4) achievement-oriented leadership. We could easily add the components of the path-goal theory to our Figure 2.

Transformational Leadership



 Transformational leadership theory surfaced quite recently and is credited to the work of James MacGregor Burns (1978). Burns presents two types of leadership: transactional and transformational. He perceives most of the models presented so far in this chapter to be transactional, in that they focus on what happens between leaders and their followers. Principals and superintendents who offer bonuses to teachers who successfully raise student test scores exhibit transactional leadership. Teachers who routinely give students a grade for work completed are practicing transactional leadership. In both of these examples, the “exchange” between the leader and follower is quite simple: You do this, and I will give you that.
 Leaders who practice transformational leadership, on the other hand, pay special attention to the needs and desires of the followers and try to help members achieve their highest potential. Basically, the theme is to give more attention to the follower’s needs than the leader’s needs. Transformational leaders often exhibit strong values and ideals and can motivate people to act in ways that support the organization above their own interests (Kuhnert, 1994). 


A Conceptual Framework for Entrepreneurial Leadership in Technology



 The technology leaders we will discuss in this chapter do not fit into any of the formal leadership theories just presented. One of the purposes in presenting the historical look at leadership over the last half century is to demonstrate that technology leadership is not so much a theory in itself, but rather a product of the progression of leadership theory. School leaders can certainly benefit from the work of Stoghill, Hersey and Blanchard, Fiedler, House, and MacGregor Brown. But the quiet, less visible, non-charismatic education leaders in technology presented in the last section of this chapter really spend more time and effort in an area not discussed by the authors and researchers above.
The Opposable Mind 2(ability to hold conflicting ideas in constructive tension)



 The progression of leadership theory has led us to the seminal work of Roger Martin who has spent the last fifteen years, first as a management consultant and then as a dean of a business school, studying leaders who have striking and exemplary success records, trying to discern a shared theme running through their successes. The leaders he has interviewed and studied share a common trait, aside from their talent and innovation: “They have the predisposition and the capacity to hold two diametrically opposing ideas in their heads” (p. 6). And then with patience and without panic or settling for one alternative or the other, they're able to produce a solution that is superior to either opposing idea. Martin calls this skill and ability, integrative thinking (the predisposition and capacity to consider diametrically opposing ideas and then produce a solution superior to either of the opposing ideas).
 A little more background of Martin’s work is necessary to lead into the conceptual framework for entrepreneurial leadership for education technology. As Martin worked on his idea of integrative thinking, he searched for a metaphor that would give us deeper insight and meaning to the opposable mind. “Human beings,” he reasoned, “are distinguished from nearly every other creature by a physical feature known as the opposable thumb” (p. 6). Because of the tension we can create by opposing the thumb and fingers, we do amazing things that no other creature can do – write, thread a needle, carve a diamond, paint a picture, throw a 90 mile per hour baseball, and guide a catheter up through an artery to unblock it. All these actions would be impossible without the crucial tension between the thumb and fingers.
 Martin further reasons:
 "Similarly, we are born with an opposable mind we can use to hold two conflicting ideas in constructive tension. We can use that tension to think our way through to a new and superior idea. Were we able to hold only one thought or idea in our heads at a time, we wouldn’t have access to the insights that the opposable mind can produce. And just as we can develop and refine the skill with which we employ our opposable thumbs to perform tasks that once seemed impossible, I’m convinced we can also, with patient practice, develop the ability to use our opposable minds to unlock solutions to problems that seem to resist every effort to solve them. Using our opposable minds to past unappetizing alternatives, we can find solutions that once appeared beyond the reach of our imaginations. (p. 7)
 Before investigating a conceptual framework for entrepreneurial leadership for technology in education, it may be helpful to look at Martin’s working definition of integrative thinking, followed by some specific examples of integrative thinkers who have demonstrated entrepreneurial leadership for technology:
 The ability to face constructively the tension of opposing ideas and, instead of choosing one at the expense of the other, generate a creative resolution of the tension in the form of a new idea that contains elements of the opposing ideas but is superior to each.
 In leading technology for our schools, we are often faced with problems that appear to have two especially unsatisfactory solutions. If there is a relationship between Martin’s integrative thinking and entrepreneurial leadership for technology, and I suggest there is, then we might investigate how technology leaders actually think about problems and solutions. How do technology leaders determine the many options before them in a way that leads to an intelligent and practical solution? What is it that causes them to perhaps consider both solutions A and B, but then select a new option C, which might have components of A and B, but is much more innovative and stretches from the status quo of A and B?
 To get at some answers to the questions posed, we need to look at Martin’s framework for the process of thinking and deciding. Figure 3 combines what we already know about leadership (i.e., Figure 1 and 2) with Martin’s process and steps in decision making: salience, causality, architecture, and resolution.
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 Martin captures the flow of the process:
 Whatever we decide, we’ll arrive at our choice by considering a set of features we deem salient; creating a mental model of the causal relationships among those features; arranging those causal relationships into an architecture intended to produce a specific outcome; thereby reaching a resolution of the problem at hand. With different salience, causality, and architecture, we would almost certainly arrive at a different outcome.  (p. 29)
 Using what we know about leadership and now Martin’s work with integrative thinking, let’s look at a couple of education leaders and follow their process of thinking and decision making.


AN OPPOSABLE MIND: Karen Symms Gallagher USC Rossier Sshool of Education



 Karen Symms Gallagher is the Dean of the University of Southern California School of Education. Her recent accomplishments include facilitation of the redesigned and transformed Doctorate in Education and USC. Currently, she is studying the potential learning implications of students’ personal cell phones. The following is taken from her presentation to emeritus faculty at the USC Rossier School of Education on February 15, 2007, entitled Education Schools in a Flat World: Sorting Through the Choices We Face.
 Karen has decided on two salient questions about technology and learning and is investigating the following two questions: (1) Does the use of devices that students have for their own personal information gathering or communication needs translated into more interaction with curriculum content? And (2) Are we being seduced by the use of popular technology or being savvy about matching student learning with I.T. capability?
 As cellular capacity a technology continues to expand and as ownership of cell phones becomes ubiquitous, Karen asks how can college professors ignore the potential for cellular phones to replace laptops as a teaching tool? In community colleges, for example, where students attend part-time and often have less access to more costly information technology, the availability of cable-television service delivered right to students’ cell phones should be an exciting expansion of the formal classroom to the individual student level.
 Right now, such cell phone service is available in many cities in the U.S. This means that professors don’t have to individualize lessons for students. Rather, students have the means to facilitate their own learning. Students who are at remote locations, and going to school or students who are English Language Learners and need additional practice or students who may need special accommodations because of disabilities can use their cell phones to access instructional materials. Because the ownership of cell phones is so widespread among college students at all levels, issues of equity may be less relevant than they have been when ownership of laptops is required.
 Karen Simms Gallagher has certainly processed through Martin’s first two components of thinking and deciding. She has decided on what she feels important or salient and she is addressing causality in thinking about ways we can make sense of the technology before us. Likely, she will now expand her integrative thinking to look at architecture, and decide and determine what tasks and in what order will be needed to produce certain outcomes. Rather than choosing one of the current dominant models and accept the limitations of it (e.g., laptop use in the classroom), Simms Gallagher is using her opposable mind to hold several models in her mind at once, consider the strengths and weaknesses of them, and then design a creative resolution of the tension between them.

AN OPPOSABLE MIND: Rich Baraniuk and the Rice University Connexions Project



 The state of technology today yields itself to more efficient means of sharing, storing, and organizing information through use of the Internet. The Connexions project, developed in 1999 by C. Sidney Burrus and Richard Baraniuk of Rice University, is one such innovative forum for collecting, organizing, and sharing educational data. The use of textbooks has become an inefficient, outdated means of distributing information due to the long process of publication combined with the constant state of evolution of human knowledge. Though the use of articles and books remains valuable as learning tools, the additional benefit of electronics, computer technology, and Internet allows for a continual updating process for information to be current.
 The idea for the Connexions Project was born when Richard Baraniuk approached fellow professor Sidney Burrus to vent frustration over the distinct separation of mathematical ideas, design methods, applications, legal and ethical implications, and business possibilities related to mechanical engineering (Burrus, 2007). Baraniuk expressed frustration about the disconnect resulting from these different courses taught by different professors, and originally proposed writing a new book that would connect all of these engineering ideas. In his response, Burrus challenged Baraniuk to “design a completely new teaching tool using modern computer and informational technology” (p. 20). The result of this discussion yielded the basic ideas needed to create what is now called “Connexions.”
 The Connexions philosophy involves the creation of a collaborative, educational environment by developing, sharing, and rapidly publishing scholarly content on the Internet. Furthermore, Connexions is a place to view, collect, and disseminate educational material in the format of small, knowledge chunks called “modules”, making learning a dynamic process (Creighton, 2008). These educational materials (modules and courses) are housed on the servers at Rice University and funded by the Hewlett Foundation, Rice University, and private donors. The Connexions project is an open source and available at: http://cnx.org
 Baraniuk reasoned that content should be modular and non-linear and posits that most textbooks are a mass of information in linear format: one topic follows after another. However, our brains are not linear - we learn by making connections between new concepts and things we already know. Connexions mimics this by breaking down content into smaller chunks, called modules, that can be linked together and arranged in different ways. This lets students see the relationships both within and between topics and helps demonstrate that knowledge is naturally interconnected, not isolated into separate classes or books. 
 Baranuik and Burros use their opposable minds and integrative thinking to face constructively the tension of opposing ideas, and instead of choosing one at the expense of the other, generate a creative resolution of the tension in the form of a new idea that contains elements of the of the opposing ideas but is superior to both. 
 Today, Connexions is one of the most-used open-education resources on the web, employed in traditional college and K-12 settings, in distance learning, and by lifelong learners around the globe. Demand is surging; currently the Connexions servers handle over 16 million hits per month representing over 600,000 visitors from 196 countries. Volunteers are translating modules and courses into a variety of different languages, including Spanish, Portuguese, Japanese, Chinese, Vietnamese, and Thai; many of these are our most popular. Connexions content development is grass-roots organized and inter-institutional. Our most active content development areas at present include education leadership, music, engineering, physics, chemistry, bioinformatics, and history. 

Concluding Thoughts: Why Technology Leadership Must be Different 



 In this chapter, I have suggested that because of the infusion of technology in our schools, leadership as we presently know it will experience further transformation. The gap between autocratic and participatory leadership must grow even wider if we are to successfully utilize technology for maximizing teaching and learning. Even in our common participatory technology leadership in schools, one often sees in-groups and out-groups regarding technology use and implementation. Leaders who create (either intentionally or unintentionally) an in-group and out-group “may see the best technology system blocked from effectively creating collaboration resulting in low levels of trust within the organization" (Avolio, 2000, p. 13).
 In-groups are usually composed of technology consultants and coordinators partnered with teachers possessing adequate to exemplary skills and interest in using technology. On the other hand, those who either lack technical expertise or interest make up the out-group, and are not so visible, involved, or committed. 
 Philip Schlechty (1997), in his book entitled Inventing Better Schools, specifically addresses a redefined leadership for implementing technology in our schools and suggests that a new way of thinking is needed:
 "Supporting technological change requires much more than instituting workshops; it requires as well the creation of opportunities to practice and observe, and opportunities to be coached and coach others. When the effort to install technological changes fail, it is likely that leaders have simply not appreciated and provided the quality of support and training that is needed. Or the effort may fail because of the fact that in schools, as in other organizations, technological changes often require structural changes, too." 
 "Systemic change, calls upon leaders to do all things they must do to lead procedural and technological change – and more. It also calls on them to think, to conceptualize, to see relationships between and among events that might escape others, to help others see these relationships and overcome fear, and to assure, cajole, coach, and inspire hope. Most of all, systemic change calls upon leaders to be wise and sometimes demanding but always to be supportive of and reassuring to teachers and students." (pp. 207-208)

Key Principles for Leaders to Know



 	Make certain any technology plan is focused on high-quality student outcomes.

	Tie technology plans to institutional mission and priorities.

	Avoid excessive detail and technical jargon.

	If change in curriculum and instructional strategies are implemented, realign technology plans.



CASE STUDY 1. Strategic Technology Planning for Reading



 One of the ESEA/NCLB (The Elementary and Secondary Education Act and No Child Left Behind) important goals is, “By 2012-2014, all students will be proficient in reading by the end of third grade.” You have been charged by your superintendent with monitoring and addressing this goal with and through the use of technology. You are to prepare a strategic plan on how to accomplish this goal by 2010 or sooner. As part of your plan, you want to implement more innovative and effective uses of technology.
 Discussion: 
 What are the salient features or components of a curriculum plan?
 Explain how innovative technology might help in realizing the desired outcomes.
 Activity: Draw a figure or framework for your entire plan, including Martin’s four steps: salience, causality, architecture, and resolution.

CASE STUDY 1.2 Paradoxes of Technology Leadership



 The potential for technology presents both the greatest opportunity and the greatest threat to schools and their leaders. Successful principals as entrepreneurial leaders of technology will be those who decide to think and focus on how best to intersect technology with teaching and learning. Here are three paradoxes we face as technology leaders:
 	Technology can improve the interaction and dialogue between teachers and students, resulting in improved student learning BUT it can also isolate, marginalize, and reduce effectiveness in the classroom.

	Technology can offer its power to all students, BUT it can also segregate and deny that power.

	Technology can assist with engaging students in meaningful learning and promote higher-level thinking, BUT it can also mirror traditional instructional pedagogy.



 Discussion: Reflecting on these three paradoxes discuss the following three questions: 
 	Where do you want to go?

	Why do you want to go there?

	How will you know when you have arrived?



 Activity: Using your opposable minds, give examples you have observed in schools for each of these three paradoxes.


Web Resources



 International Journal of Educational Leadership Preparation, http://expressacademic.org
 National Educational Technology Standards,http://www.iste.org/AM/Template.cfm?Section=NETS ISTE's National Educational Technology Standards (NETS) have served as a roadmap since 1998 for improved teaching and learning by educators. ISTE standards for students, teachers, and administrators help to measure proficiency and set goals for the knowledge, skills, and attitudes needed to succeed in today’s Digital Age. 
 Quality Education Data, http://www.qweddata.com/keynumbers.htm Heavy investment in technology suggests that school leaders feel that it shows promise for contributing to schools’ effectiveness and improvement efforts.
 Rice University Connexions Project: http://cnx.org/news/BurrusEdTecArticle.pdf Connexions: An Open Educational Resource for the 21st Century.
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 ENDNOTES
 1. In The Opposable Mind, Roger Martin (2007) goes beyond the question of what great leaders think to the more important and more interesting question of how they think.
 2. Roger Martin is the author of The Opposable Mind: How Successful Leaders Win Through Integrative Thinking published by Harvard Business School Press (2007).
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Introduction



 The American educational system is about to make a transition into the future that will alter its structure as well as the core technology of teaching and learning. The potential value of technology as a tool for teaching and learning has not gone unnoticed. Gaining a better understanding about how technology integration may influence a school district is valuable to any educational organization. The adaption of technology is spreading among school districts for any variety of reasons including the ability to exploit Internet access or as a government-funded initiative. The data gathered from this case study indicated one school district is in the formative stage of developing a virtual organizational structure based upon a convergence of high quality software, Internet connectivity, and capacity building to support digital teaching and learning. Fully supported teaching and learning will require a commitment to an organizational structure(s) that builds capacity for a more virtual school system.

The Legacy of Bureaucratic Education



  In the last thirty years a major transformation has taken place in American education. What was expected of the K-12 educational organization in the eighteenth, nineteenth, and twentieth centuries reached its zenith at the beginning of the twenty-first century. Until the twenty-first century American education was successful if some students graduated with rudimentary knowledge and skill as productive members of society. In the twenty-first century teaching, learning, and the educational system itself have been buffeted by forces that challenged the traditional bureaucratic arrangement of schools with tall administrative hierarchies, centralized decision-making, and tightly controlled structures. The model of American education based upon the industrial factory is undergoing a revolution based upon emerging technologies that redefine school organization as a virtual as well as a physical learning environment. 

Research on Organizational K-12 Change



 This school district was being shaped as an organization by the use of technology and software to form new structures that were transforming the traditional school district bureaucracy. The educational system that required efficiency and effectiveness to produce an informed and literate citizenry for the 20th century is still a highly bureaucratic organization in the 21st century (see, for example Callahan, 1962; Tyack, 1972). Yet, this school system was in a formative stage of significant structural transformation that was supported by a broader and deeper application of technology. This research served as an indicator of emerging organizational change that will challenge the continued viability of traditional face-to-face classroom instruction facilitated by a teacher in a lecture/discussion format. 

Study Parameters



  This research was a descriptive non-experimental case study of a school district administrative staff ‘s perception of the organizational capacity to improve teaching and learning through the use of technology (Johnson, 2001). Interviews of administrators were conducted during a year in which the school district had asked for community support to issue laptop computers to students in grades 7-12 (subsequently passed). This research charted the conditions under which this educational organization was changing to address the needs of twenty-first century learners. The leaders of the school were asked to explain the value and use of hardware and software tools that were adopted to improve teaching and learning. Nine interviews were conducted over a two-day period with central office administrators, principals, and a member of the board of education.
  The goal of the research was to determine how this school district was adapting to the changing nature of teaching and learning in the emerging digital age. The specific question under study was, “How does the K-12 school district adapt, as an organization, to the changing nature of teaching and learning caused by the integration of digital learning?” The question required the administrative staff to consider the nature and conditions of learning within the traditional configuration of a centralized school district with teaching in classrooms configured for classroom instruction within brick and mortar buildings for face-to-face teaching in a lecture discussion format. 

The Emerging K-12 Educational Organization 



  This school district was actively adopting technology and software as integrated, and integral, components of the traditional bureaucratic hierarchical brick and mortar system of schooling. Not only was technology changing the nature of teaching and learning, aspects of the educational organization were being replaced by software that extended the nature of school organization into virtual management, virtual leadership, virtual pedagogy, and virtual learning that resulted in online and hybrid courses that, taken together, were an extension of the local school and school district. This study indicated that this K-12 educational organization was taking technology beyond a useful application of computers as one-dimensional tools to an emerging multi-dimensional media rich structure (or potentially structures) that extended learning into a personalized digital educational experience. 

The Infrastructure of the More Digital K-12 Educational Organization



 The infrastructure of the K-12 educational organization in this school district was beginning the transition to a blended structure in support of virtual learning. This transition began to accelerate with the convergence of (1) connectivity to the Internet, (2) dynamic use of software for learning, and (3) a desire to provide high quality individualized and personalized learning. High quality software made possible, through the Internet, a more individualized learning experience. Expectations for learning were moving to a point that school administrators began utilizing laptop computers as integral tools for learning. As one administrator stated:
 "When you give a kid an assignment that would benefit from a computer, I want that kid to have a computer available to him at that moment so he can do it. So we have the responsibility to have that . . . to have that available to students. And the other piece is we have to make sure that we have a connection so that it’s efficient, and high speed . . . it’s at least as good as what a kid’s going to experience outside the school. We have to make sure it’s working all the time."
 The infrastructure issue meant that in this district the computer would become on-demand for student use all day long every day of the school year. It meant that the educational organization was intending to build, and would continue to build, a structured network of servers, wires, towers, routers and personnel to maintain and support on-demand use for multiple classes of students who required Internet connectivity. The question that needed to be answered was: “What must the educational organization build or implement in order to establish the capacity to support multiple users for all day every day learning?” Another administrator indicated that organizational support required a rethinking of learning support.
 "Well, from a pure technology standpoint we need to be able to have the right kinds of access, the right kinds of speeds for broadband access, for example. We need to have a reliable infrastructure and we need to have reliable access to the tools, resources, programs that students and/or a teacher might leverage . . . So you can have a beautifully designed network that doesn’t take into consideration the fact that three science classes might be teaching the same class at the same time down on the science wing. So, it’s not just thirty kids that are going to watch that video independently at their own pace. We now have one hundred and twenty kids that are going to watch that video. So we have to take into account capacity as a part of reliability as well." 
 Consider some other structural issues that change how a school district thinks about capacity when digital learning is factored into the day-to-day process of learning:
 	Class size—What is the optimum number of students a teacher can work within a virtual environment?

	Physical space—Will the brick and mortar classroom be less of a need when students and teachers use digital learning space?

	Anytime learning—Will virtual learning extend the school day for teachers and students?

	Virtual learning—Does software replace a brick and mortar classroom and face-to-face lecture with online asynchronous individualized learning?



 One school leader claimed time and learning would change dramatically in the future. “We are going away from Carnegie units and are heading towards standards-based mastery—period. I know it’s going. I know we’re headed there.”

The Leadership Expectation for Understanding Software



 The typical preparation of school administrators involves a curriculum based upon a set of standards widely accepted as representative of what school leaders should know and do to perform at high levels of skill (CCSSO, 2008; ELCC, 2011). One of those standards—Standard three—requires an aspiring school principal to manage the school organization and maintain a conducive learning environment: “Education leaders ensure the success of all students by managing organizational systems and resources for a safe, high performing learning environment” (CCSSO, 2008, p. 19). More specifically, “A building-level education leader applies knowledge that promotes the success of every student by ensuring the management of the school organization, operation, and resources through monitoring and evaluating the school management and operational systems; efficiently using human, fiscal, and technological resources in a school environment (ELCC, 2011, p. 5). This school district had an evolving, yet increasing expectation for school principals in the area of technology and its use as an organizational system, and as a teaching and learning instrument:
 "I think ten years ago or fifteen years ago when we were hiring principals we were looking for people who could manage a building, who could deal with parents, who could handle the management of the building. That has evolved over the course of time to be, ‘We want principals now who are instructional leaders and instructional leadership now means more than comfort level, an expectation—a demand—that technology be part . . . properties of technology be part of that whole instruction."
 Performance as a school principal still requires the management and operation of the building. The position, however, is expanding its expectations and skill competencies to manage and lead instructional improvement within a technology rich environment:
 "They, some, have a really, really basic understanding. Some have a really advanced understanding. And, hopefully, the administrator/principal is going into all of those different classrooms and seeing the potential of how technology could be used in so many different ways . . . It’s not that they need to know how to do everything, it’s that they need to know that it’s possible and that it could be done in this new way. They need to know that I could set my MacBook down and use the built-in camera to record a short video using the whole class, or I could have my students contacting other students in another location using Chat Client. That sort of thing."
 The expectations presented by the administrators of this district reflected an orientation to the necessary skills and abilities as an instructional leader for the future. Leadership required an understanding of how technology changed the locus of learning from the teacher to the student:
 "I want a principal to know, I want a principal to be sold on the idea that a classroom has to be student centered. I want them to emphasize constantly and to understand that we’re talking about learning. We’re not talking about teaching. And that changes the whole dynamic for a teacher. So they need to know that technology has to be a tool to affect a kid’s learning. And they need to be a source of, a resource for [a] teacher to know where to go to become better at being the classroom facilitator."
 In this district there was a growing awareness that software was changing the act of teaching. Thus, the position of instructional leader had to be one that understood, and had the ability to support, an emerging approach to teaching in a high tech and high touch environment that placed more responsibility for learning on the student.

Teacher as Facilitator of Learning



  Teaching has traditionally been a job in which a captive audience of students was required to listen to teacher directed performance. Although this study sought to determine aspects of structural change due to the introduction of technology/software, teaching in this school district remained primarily a directed, didactic approach to lesson presentation. That is, the teacher served as the filter through which most of the content and information in the learning process passed. Students were recipients of a teacher-centered approach to knowledge acquisition.
  However, the evidence suggested in this study that introduction of a personal computer—that contained software to enhance teaching and learning—produced an organizational structural change in teaching pedagogy that carried over to student learning. Because students were able to interact with the software in ways that expected and required more self-directed learning, teachers adjusted their teaching pedagogy to a more facilitative approach. Although the teacher as a facilitator of learning can be used, and has always been used, as a pedagogical approach to teaching, it began to take on new meaning in the digital learning environment. As one administrator described teaching in a digital classroom:
 "To a large degree it’s more of a technical support person. You know, making sure the students can navigate the various programs and they have what they need and they’re being encouraged. It’s different than when you’re providing the instruction."
  If one contrasts the primary mode of lesson presentation—directed teaching—with administrative expectations in this district, the teacher as facilitator captures a shift in how this district was in an early stage of developing a culture that, pedagogically, shifted more learning responsibility to the learner. 
 The administrators saw signs of this shift.
 "I think one, they have to be reasonably comfortable with just the technology and the interface to the technology. Two, I think they have to be comfortable enough to realize that the students know more than they do about technology and be comfortable in learning from the students around the interface to the technology. Three, they should be secure that they are the experts in the content, not necessarily the modality in which it’s going to be delivered. I also think if the teachers focus on helping the student to rationalize and interpret and make decisions about the information that they’re getting and learning about with the content that the teacher is the expert in, they’re giving them an extremely valuable skill from the learning standpoint."
  If there is such a thing as the traditional role of teacher as the source of knowledge through which information is absorbed through a lecture, that role is being challenged in this district. As another administrator succinctly stated: “So, the kid manages his own learning and the teacher simply facilitates it.”

Individualized/Personalized Learning for Quality



  The school district in this study had a solid history of technology use going back a decade. However, prior to this study the school district piloted a project to supply a cohort of 8th grade students with high quality laptop computers. This project served as a foundation for encouraging an interest and desire for student-centered learning. As much as the teachers moved incrementally in the direction of technology driven pedagogy to facilitate learning, the students moved even further and faster toward an acceptance and use of technology. 
 "I think the number one impact is student engagement. They’re tuned in. Students are tuning in . . . They’re engaged. They’re going to learn more. When they’re thinking about what’s going on, then they have questions. They’re able to apply it a little bit better. So, I think that’s where I see the number one impact. And, it’s immediate . . . like immediate engagement in the learning." 
  Another administrator viewed the adoption of the technology/software structure as a fundamental change that shifted power and control to the learner. Although this shift in power and control forced more responsibility on the student, it also changed the work of the teacher:
 
Q: Does virtual instructional delivery alter the teacher’s authority and control of student learning?
 A: I think it does because it puts more responsibility on the student to learn and take control of their learning. In my mind it does require the teacher to help the student learn how to learn. And, I know that maybe this sounds, I don’t know, too theoretical or educational, but so much of what—at least when I was in school—was about memorization, wasn’t about the learning itself.

  The reason for investing in technology/software involved an overall commitment to higher quality learning across the organization. Thus, another organizational structure—assessment and accountability—appeared to be a component of a system responsibility to measure learning progress to ensure higher levels of achievement within an individualized and personalized curriculum:
 "I think you need a feedback mechanism for the student immediately because one, the students want to know right away if they got the answer right or where they are on the test. The teachers should know they are hitting the target with whatever percentile they’re comfortable with—90%, 80%, 70%.—for the students to get it . . . for the teacher to say I’ve successfully got all that I could in terms of learning in the students."

Organizational and Pedagogical Gap in Adoption of Technology/Software



 This study highlighted a lagging adoption on the part of teachers and administrators to embrace technology tools for purposes of (1) organizing a virtual structure for schooling, and (2) using software tools to facilitate learning. Whether or not the knowledge of, and uses for, software tools made sense or had validity there was a cautious acceptance in what teachers and other school leaders would readily adopt and implement in regard to technology and software innovation. The stages of Rogers’ (1993) innovation-decision process outlines how teachers and administrators moved over a period of five-eight years to the technology and software advancements in this district:
 	 Knowledge occurs when an individual (or other decision-making unit) is exposed to an innovation’s existence and gains an understanding of how it functions.

	Persuasion occurs when an individual (or other decision-making unit) forms a favorable or an unfavorable attitude towards the innovation.

	Decision takes place when an individual (or other decision-making unit) engages in activities that lead to a choice to adopt or reject the innovation. 

	Implementation occurs when an individual (or other decision-making unit) puts a new idea into use.

	 Confirmation takes place when an individual seeks reinforcement of an innovation-decision already made, but he or she may reverse this previous decision if exposed to conflicting messages about the innovation. (p. 163)



  In this study there was recognition that the educational delivery system, as well as teaching and learning, were evolving into something different from what the schools, classrooms, teaching and learning looked like in the recent past. As one school leader explained, “Education tends to move pretty slowly. It probably took forty years to get the overhead projector out of the bowling alley into the classroom.” And, the problem isn’t only one of resistance to change. It is also an incremental adaptation of the school district bureaucracy to changes in physical space, teaching, learning, and use of time to support the learning process. According to another school leader:
 "Whether there’s a piece of technology involved or not, I think that the space has to change to reflect what’s going on more and more with teaching and learning and that is that people are realizing that it is a social activity and it is something that we do in a variety of modes, that we don’t just “sit and get” but that we gather together and we reflect quietly and we work on projects in small groups and we collaborate and we build and . . . I mean so I need space that allows me the flexibility to jump from a lecture."
  In this school district there was an incubation period that helped parents, teachers, principals, board members, and other community leaders gain a positive perspective before an implementation decision was made.
 Christensen, Horn, and Johnson (2008) described the inability of present day schools to innovate and change because they have a “structure that mirrors the architecture of their product” (p. 207). The fundamental problem with bringing about innovation and change is that the adults in the typical school district do not have the knowledge or capacity to make the dramatic changes in that traditional bureaucratic architecture. 
 "Whether there’s a piece of technology involved or not, I think that the space has to change to reflect what’s going on more and more with teaching and learning and that is that people are realizing that it is a social activity and it is something that we do in a variety of modes, that we don’t just “sit and get” but that we gather together and we reflect quietly and we work on projects in small groups and we collaborate and we build and . . . I mean so I need space that allows me the flexibility to jump from a lecture."
 "An architectural change for a school entails combining subjects, reordering who does what and how, imagining new roles for computers, instituting project-based work, altering the hours, and so forth. Combining the study of history and literature into a single course in which each discipline is used to examine the other is an example of an architectural innovation." (p. 208)
  This study surfaced the divide between how one educational organization recognized the impact of technology/software innovation upon teaching, with a lagging but growing awareness of the disruptive nature of this innovation upon the entire school system. Yet, this divide did not keep the district from moving forward with implementation.

A Theory of Virtual Educational Organization



 Drawing from the work of Mishra and Koehler (2006) who outlined the emerging digital pedagogy (Berry & Staub, 2010) it was evident that the evolution of digital teaching was being supported by the parallel development of a nascent digital school structure. Although the K-12 educational organization was encountering implementation angst caused by the disruptive innovation of emerging digital structures, it was apparent that the school district was realigning resources and shifting priorities to support digital teaching and digital learning. Structure, according to Thompson (1961) “refers to the persistent qualities or given elements in the environmental conditions of choice or action which make it possible to explain and perhaps to predict action” (p. 8). As the traditional organization of brick and mortar teaching and learning blended with the virtual structure of teaching and learning, a hybrid educational organization began to emerge (see Figure 1). The structure for digital teaching and learning is the collective use of software that is supported by servers, routers, wires, and technical knowledge that will “explain and predict the action” of teachers as they teach and students as they learn.
  A virtual educational organization is emerging from the traditional bureaucratically arranged organization described by Weber (1921) and Thompson (1961). Weber’s description of the 19th century bureaucratically arranged organization has been the standard by which all models and theories of organization have been compared. In general, all organizations follow the maxim that any organization is a social structure “created by individuals to support the collaborative pursuit of specified goals” (Scott, 1998, p. 10). However, from the mid twentieth century to the present the study of organizational characteristics has generated a body of literature and theoretical analyses of organizations as rational, natural, and open with permutations and extensive descriptions that expanded, and further refined, theories of organization as structuralist, contingent, and layered. This case study presents a theoretical description that extends the bureaucratically arranged educational organization to virtual. 

Population Ecology: Technology Shaping Educational Organization



  The population ecology model of organizational change explains the external feedback loop of social, political, economic, and, in this case, educational technology pressures reshaping the American educational system. A central theme of this form of organizational change is that “environments differentially select organizations for survival on the basis of fit between organizational forms and environmental characteristics” (Scott, 1998, p. 115). The population ecology model extends the theoretical premise that the virtual educational organization is a more open natural system being shaped by social, economic, political, and educational technology forces that require school systems to “change their characteristics through adaptation over time” (p. 115). Further, a culture is developing that reflects the growing influence of technology. As Schein (1985) described culture, it is the “emerging assumptions and beliefs that are shared by members of an organization, that operate unconsciously, and that define in a basic ‘taken-for-granted’ fashion an organization’s view of itself and its environment” (p. 6). This organization is in the process of changing the cultural norm of teaching and learning by adopting a structure for virtual education.
  In this study it appeared that the virtual educational organization was emerging (causing disruption to the bureaucratic organization) as an integrated system within the traditional bureaucratic educational organization. The virtual educational organization was not an emerging entity unto itself but an emerging structure evolving and integrating with the present day K-12 school district.
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  The Virtual Educational Organization is a system of education designed around software that will be experienced by the teacher and student as formal structures for teaching and learning. These structures are only now being designed and built by the school district as it adopts the technology and software tools for delivery of learning supported by the educational organization.

Recommendations



 Changes to the current educational system will require the adults who govern and control the system to recast it as a functional, resilient, and flexible form of learning that is up-to-the-challenge of educating every child to a level of quality that is unprecedented in human history. Pink (2005) described the twenty-first century as the rise of the conceptual age in order to create new knowledge to accelerate economic growth and quality of life.  As meaningful as learning should be for students, it needs to be as meaningful for the adults involved in the great transition of knowledge transmission during the twenty-first century.  



 It is apparent that the influence of technology on the educational structure is a factor that cannot be ignored. It can be embraced as federal, state, and local education agencies have started to take notice of the value of technology in education. Lawless & Pellegrino (2007) noted current initiatives for educational organizations, which included items such as “improving the capacity of schools to use technology” and “minimizing inequitable access to technology” (p. 576). 

 This glimpse into a singular school district’s embrace of technology and learning software shows a progression to a state that other districts may desire to emulate. Although beginning with a lagging adoption on the part of teachers and administrators, this school district had a consistent history of technology use. This will raise serious questions for other educational leaders that now see the influence and evolution of technology within educational settings. What might districts without this solid history consider while seeking progress toward a more virtual structure? Are the hurdles too high for districts that have not had the capacity, or intent, to implement new technologies? 

 As the structure of the educational organization is shifting, this is an opportunity for the educational leaders to consider significant questions.

 	What exactly is the role of leaders in modeling and promoting the effective use of technology?

	How can technology change the relationship between a student and learning?

	How can technology assist teachers in the active engagement of students?

	What steps can a district take to develop the technical skill of leaders within the organization? What kind of training would be promoted?

	How can technology help realize programmatic goals and performance assessment? 



 What kind of systematic evaluation plan can be implemented?
Having a foundation on which to build this emerging virtual structure may assist lagging school leaders tasked with understanding and developing a plan to implement technology use. 

Summary



 The emerging K-12 educational organization has a virtual structure that includes (1) connectivity to the Internet that expands the idea/definition of classroom. Teaching and learning will be virtual with connectivity to the primary learning organization (which may/may not be the traditional school district), (2) dynamic software to engage, enhance, and guide the student learning experience, (3) integration of software with an individual teacher’s own approach and understanding of pedagogy and student learning, and (4) an emerging culture that blends virtual learning with the more traditional face-to-face (lecture/discussion) instructional approach.
  The adoption of technology in education should be understood as a slow evolution of educational bureaucracy in building capacity for how software will be used in K-12 learning. Technology, and specifically software, is in a formative stage of adoption for constructing virtual organizational structures. From piecing together the evidence of how one school district is moving forward to address teaching and learning within a technology rich system:
 	The software to structure and organize a hybrid digital/brick and mortar educational organization will accelerate the development of a different pedagogy for teaching and a different (more personalized?) form of learning;

	The slow rate of organizational change is a condition of bureaucracy. Technology adoption by school systems needs to be understood in context to the nature and condition of the educational bureaucracy as it adapts to changes in the external environment.



 Christensen, Horn, and Johnson (2008) claim that by 2019—if one looks at the logarithmic growth of online delivery of the high school curriculum—“50 percent of high school courses will be delivered online. In other words, within a few years, after a long period of incubation, the world is likely to begin flipping rapidly to student-centric online technology” (p. 98). The significance of Christensen’s projection is based upon the accelerating acceptance and expansion of the virtual educational delivery system. This school district is evolving from the brick and mortar system of educational delivery to a blended system of virtual and bureaucratic delivery . . . and provides evidence that Christensen’s prediction is on track. 
 The knowledge required for leading and teaching during this transition is about organizing for learning in a way that better serves children and society. The adults of the present day educational system will need to re-conceptualize the present day school system and recast it for a more student-centered form of learning in the twenty-first century. This case study indicates that one district is moving in a more deliberate way to change how it organizes for teaching and learning in an age of technology.
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Introduction



 The rapid pace of change in the 21st century requires educators to become generative in their thinking and their practices. An educational leadership preparation program that promotes generative learning rather than relying on existing knowledge and practice must be embedded in the context of practice so educators can continually connect their theoretical knowledge with the practical knowledge that they gain from their families, students and communities. It requires the program to be grounded from an inquiry stance (Cochran-Smith and Lytle, 2009) rather than an expert stance. An inquiry stance requires faculty to recognize the intellectual capacity of practitioners and facilitate learning through a rigorous examination of practice and data while promoting continual question and reflection. The underlying assumption of an inquiry stance is "a core part of the knowledge and expertise necessary for transforming practice and enhancing students’ learning resides in the questions, theories, and strategies generated collectively by practitioners themselves and in their joint interrogations of the knowledge, practices and theories of others." (Cochran-Smith & Lyttle, 2009, p. 124)

 Advanced technologies are a powerful tool to facilitate an inquiry-based learning space that promotes generative learning through an inquiry stance. This idea frames the delivery methodology for a blended online principal preparation program. The blended online program was designed upon the foundation of an innovative university-district principal preparation program that was created from an inquiry stance and featured collaborative facilitation, field-based learning and constructive practice as the pedagogical model.
 The university-district principal preparation program was created in 2002 when a private university and an urban district collaborated on the development of core leadership values for school leaders and worked together to examine the district’s existing needs and goals. The program content was built from an apprenticeship perspective based on the leadership needs of the participants and their schools (Korach, 2005). The delivery model consists of a facilitation team composed of university faculty and district leaders that build content and learning experiences for participants to engage in during a multi-day retreat and weekly six hour classes over four quarters. The work of this collaborative program created its own entity or third space with equal relationships between the academic/practitioner and university/district perspectives. Hora and Millar (2010) describe this third space of partnership work as a place where “individuals from the different home organizations navigate their different pre-existing cultural dynamics as they develop the policies and repertoires of practice appropriate for the new partnership” (p. 12). The inquiry stance allowed the third space to emerge as a safe and neutral setting to interrogate and critically analyze the knowledge, practices and theories of the participants and their work environment. The third space in this university-district collaborative program existed when the participants and faculty met during the retreat and weekly classes.
 This paper describes the creation of a blended online program based on the university-district principal preparation prototype. The generative learning continued through field-based inquiry experiences and the creation of a new 3rd space through the interactions of participants and faculty through the online environment and in-person workshops. The transformation of the organic and generative pedagogy to an online environment made the approach of generative learning through the interaction of theory and practice broadly accessible and adaptable to individual and multiple school contexts. Initial feedback and evaluation results of the blended online program reveal that the advanced technologies and online learning environment successfully replicated the 3rd space approach to leadership learning. Findings from this model of principal preparation show school leaders who are engaged in access and equity work and facilitating school cultures that support just outcomes.
 Three technology-facilitated practices were integrated to bring about a successful transformation of the program from ground to distance. Those three instructional technologies include: high-participation threaded online discussions, the use of digital portfolios for project management and evaluation, and the establishment of cohorts or online communities of inquiry. The implementation and impact of these practices will also be discussed.

Background



 In addition to the university-district partnership program, the university offered a traditional course-based program that was experiencing declining enrollments and unsatisfactory student evaluations. Several professors had experience with applying advanced technologies and managing online learning environments. The need to change the existing course-based preparation program, and the success of the district-university program were levers that opened the box of traditional coursework and allowed an exploration into the benefits of discrete courses vs. field-based projects. As the transition from classroom-based to online delivery continued, the potential of utilizing the core project-based structure of the partnership program as the focus of online modules, rather than transitioning the traditional courses into separate and discrete online modules, emerged. The university-district partnership program was personalized and built around the power of developing a strong network and learning community. Would it be possible to replicate the pedagogy and outcomes into a blended online model? Is it possible to develop strong learning communities in an online delivery model? The development of the project-based online modules was conceptually simple because the faculty had experience developing project criteria; however, the capacity of this online derivation to transform candidates’ thinking and develop a powerful learning community was met with skepticism from university faculty. 

Conceptual Framework of Blended Online Program Design



 The transformation of this university-district partnership program to a blended-online program embraced the spiral process that used field experience in schools to ground the theoretical and conceptual learning from the coursework. The place of connection for the theory and practice became the online learning environment rather than the weekly classes, and the context for application was the participants’ schools in multiple districts rather than one school in the partnership district. As the online learning community emerged through the combination of two in-person workshops per quarter and weekly online discussions the power of the inquiry projects to promote leadership learning was revealed. This application of innovative technologies was grounded in a project-based and integrative learning environment that used the participants’ context as the unit of analysis and site for critical inquiry and a leadership practice field. The utilization of technology actually enhanced the work because the interaction of participants was not limited by time and proximity. Both the university-district partnership program and blended online programs share a common evaluation framework and project design, and this consistency offered a unique opportunity to explore the impact of the utilization of advanced technologies in the delivery of a professional preparation program. Initial findings revealed that program participants in both programs report similar outcomes. Regardless of the delivery system, aspiring school leaders in these programs were engaged in the real work of school leadership and culture building and a reflection process that allowed them to be able to critically examine their experiences and evaluate their practices. Three technology-facilitated practices were integrated to bring about a successful transformation from ground to distance. The framework utilized in the program design was intended to engage program participants through technology-based teaching and learning. The instructional technologies critical to the success of the program (online communities of inquiry, online threaded discussions, ePortfolios, and reflection journals) will be discussed. Finally, we will present the analysis of the impact of the program and elucidate the implications for professional preparation programs with particular consideration for blended or online programs.
 The design of the program is informed by an adult learning framework which postulates three key pedagogical elements that should be incorporated in 21st century classrooms, (1) utilize collaboration (i.e., groups or teams); (2) are problem or project-based; (3) have a practical or real-life (authentic) focus. This framework is also referred to as “relate – create – donate” (Kearsely & Shneiderman, 1998). The implementation of online threaded discussions, digital portfolios, and communities of practice follow this theory of “relate – create – donate.” 
 The purpose of the innovative technologies is to allow for the third space of critical thinking, self-awareness, and praxis to occur for principal candidates. Program outcomes confirm that this “third space” that is critical to the development of effective school leaders transcends delivery mode and is attainable through design and pedagogical techniques be it through traditional or distance delivery mechanisms. Furthermore, the third space becomes truly transformational when not only critical thinking of leadership is attained by students, but also a self-awareness about what is informing, shaping, or possibly biasing their beliefs as a school leader. This higher order cognition can be understood as a metacognitive process – that is – principal candidates are prepared to think about how and why they are thinking what they are thinking. 

Assessment



 For both learning outcomes and assessment of student learning, individual portfolios are used; the University portfolio system is utilized in the introductory course of the program and used throughout for evaluation and representation of the student learning outcomes in the form of a capstone. The online program takes our usual program evaluation data a step further by enabling more frequent data collection and, we believe, better continued connections with students after graduation. We assess student learning via benchmark activities from key projects that are reviewed across students for program evaluation purposes; course evaluations by students (quarterly); satisfaction surveys of students (quarterly); feedback forms from Cohort Instructors about the type and quality of student work and interactions with the Internship Supervisors; capstone portfolios; and exit interviews with graduating students. These data are reviewed quarterly where possible by program leadership to catch potential issues early. The full array of assessment and program evaluation/student satisfaction data are collected and analyzed annually at the end of each cohort’s program, and reviewed by the full group of instructional personnel in order to identify and implement changes and updates in content, instructional processes, assessments, and program support services that are needed to improve the program for the next cohort. Similar data are collected for the university-district program, so that comparisons can and will be made to ensure that similar quality is present across all of our delivery models. 
 The online program took our program evaluation data a step further by enabling more frequent data collection and, we believe, better continued connections with participants after graduation. Figure 1 illustrates the major components of the multi-dimensional assessment plan for the blended online program and the continuous growth nature of participant and program evaluation. 
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Figure 2.1. 
Assessment Activities


Mixed-Methods Analysis of Program Integrity



 A mixed-methods analysis of program integrity was conducted to compare the university-district and blended online cohorts. A one-way ANOVA was conducted among three cohorts to compare any significant differences in program outcomes based on student end of course evaluations. Next, the voices of blended online program participants, cohort instructors and course professors have been gathered as the program has developed. The implications of end of course program evaluations suggest that the core program values were maintained in the transformation of the program from ground to distance. The richness of the program impact are discussed and presented through participants’ voices via qualitative inquiry. The following themes emerged through a comparison of these qualitative data: acquisition of a leadership lens and persona, comfort with ambiguity, reflective and critical thinking, and knowledge of systems and the capacity to analyze data and diagnose organization. 
ANOVA Findings



 The end of quarter course evaluations from Fall 2010 for three cohorts with a sample size of 44 was evaluated using a one-way ANOVA. ANOVA results revealed 9% or one out of the eleven question had a p-value < .05; indicating a significant difference between the groups. The question: (1) I found course objectives and assignments to be clearly stated and easily understood, with a p-value < .05; F(2, 41) = 4.33, p < .05 indicated a strong difference between groups. Follow-up analysis of this difference reveals a consistent outcome for university-district cohorts with a significantly lower mean for the blended online cohort. These results may be attributable to the dual learning curve incumbent upon the blended online cohort students. Not only were students introduced to an innovative, field-based program (tending to differ vastly from the pedagogy of their previous educational experiences) but they were also expected to adapt to distance learning environment. The majority of students had no experience with online or distance learning prior to their enrollment in this program. It will be possible to test this hypothesis with continued evaluation of student learning outcomes across all three programs. 
 The ten remaining questions had a p-value > .05 indicating no significant difference between the groups. Two questions showed unusually high fidelity among the three cohorts: (2) I was engaged with the content and material being studied in the course and (5) The way in which this course was taught required me to think in new and different ways. The impact of the courses on students’ perception of engagement and their thinking provides initial evidence that the result of the transformative pedagogy is consistent across delivery models.


Leadership Lens and Persona



 Graduates of the university-district program and participants in the blended online program report similar experiences and outcomes and state that their principal preparation program has changed their way of thinking. The work of the projects required participants to examine their school through a leadership lens. One blended online participant commented on this in one of her journal entries: 
 In moving out of my comfort zone from thinking like a teacher to thinking like a principal, I engage as many stakeholders as possible through projects, conversations, team meetings, formal/informal collaboration and encouraging them to share their ideas with me. I have communicated my goals to those colleagues that carry strengths in the areas that I need growth in. Engagement of others is pertinent to being a strong leader. (personal communication, November 9, 2010)
 Their data and experiences were brought to the cohort faculty and participants for collective review and feedback. This dynamic process of analysis and reflection through multiple perspectives forces program participants to think like leaders. It also creates a strong community of learners where participants felt safe to express issues without judgment. One graduate of the university-district program stated that “when I’m in district meetings I’m afraid to tell others I’m struggling because others will think less of me. I know that when I talk with individuals who have participated with the…program that they will help me clarify my thinking and not judge me” (Korach, 2005). During a workshop day for the blended online program, a participant stated, “I can’t look at my colleagues at school in the same way because I have an understanding of the greater system” (personal communication, September 25, 2010). These comments indicate that the interrogation of thinking without personalization and judgment that occurred through the program became a habit of mind for program participants. Another blended online participant demonstrated that she was deliberately making preparation for the principalship from the results of the project work, “Once I am in a principal position, I will evaluate the data collection system in place and decide if it has the capability to disaggregate the data in a multiple of ways so we can look at it by students and teachers more easily than we can now” (Personal Communication, October 10, 2010).
Evidence of Generative Thinking



 Both programs begin with the most comprehensive and ambiguous project, Organizational Diagnosis, that required participants to acquire a critical and analytical perspective on the work of their school. There are no answers to this work, and the data they gather only generates questions and uncovers multiple systems with many dimensions. This project simulates the work of principals as they enter new environments and immerses participants into the ambiguity of leadership. A blended online participant reflected on the experience of beginning the program:
 After day one of the workshop, I felt empowered, yet intimidated. I feel that I am the youngest and least experienced in the program...Do I have what it takes? During the discussions in the workshop, I realized I wasn't making the same connections between readings, even though I had read and thought about them thoroughly. My conclusion to all of this....I will listen and learn from others experience. I may not have as much experience, but I have a different type of experience and contribution. (personal communication, March 23, 2011)
 Graduates of the university-district program stated that throughout the course of the program they began to honor struggles and saw learning as not having the answers but having the right questions. Participants in the blended online program shared an increase in their level of comfort with ambiguity as the program progressed:
 I have finally come to a place where knowing here is where you are, and here is where you need to be - now you have to figure it out. My cohort instructor said sitting with disequilibrium is something that you always have to sit with so get comfortable with it. (personal communication, March 28, 2011).
 This comfort with ambiguity promotes the capacity of the participants to think generatively rather than rely on others to provide answers. 


Reflection, Critical Thinking, and Metacognition



 Program participants become conscious of their assumptions and the impact assumptions have on their actions through examples and the analysis of their language. The programs are rooted in the organizational theories of Chris Argyris and Donald Schön (1978) and use the “ladder of inference” (Argyris, 1990 & Senge, 1990) as an analytical lens. Program participants report that they almost unconsciously identify assumptions that they and others make. Graduates of the university-district program have noted the power of recognizing assumptions so they can explore more dimensions of problems and arrive at more equitable solutions. Graduates and participants in both programs stated that the process of self assessment and reflection became a habit because they were able to bring their reflections and issues to their learning community. In the university-district program, this occurred through a ritual at the opening of each weekly class called Open Frame. This process consisted of an hour devoted to listening to and interacting with the voices of program participants as they shared issues and experiences that emerged in their work at their schools. The blended online program provides access to an open frame through the online community of inquiry. Several participants also stated that the requirement to bring their reflections and issues to their learning community through their weekly discussion threads and journal entries made the spiral process of self assessment and reflection a personal habit. The online community of inquiry provided a vehicle for reflective and critical thinking that was accessible by all participants at all times serving to reinforce the dynamic, iterative approach of the inquiry framework employed throughout the program. 

CONCLUSION



 The alignment of the survey and qualitative data of participants is remarkable. The online environment seemed to create a space where a community of inquiry was formed and authentic leadership learning occurred. In many ways the online space was a more powerful catalyst for deep reflection and leadership learning than that of the partnership program. The university-district program is nested in the context of one district and the in person structure promoted the development of a community that was dependent upon and influenced by the relationships between and among the participants. The online environment decreased the capacity for individual voices to have more power and influence over others. The online expectations for participation were explicit and equal for all participants. These conditions helped promote an equitable environment for learning. 
 The ongoing building of relationships among students, cohort instructors, and course professors where all were seen as simultaneously teachers and learners was another important factor in the transformative inquiry pedagogical process. Throughout this process and because of the importance of communication and exchange, relationship became an integral part of the online learning experience. Critical to the success of a distance learning professional preparation program is the intentional reciprocation of roles among cohort members, modeled by the faculty team from the very beginning of the program during the first in-person workshop. The implication for a participatory praxis of adult education online is simple: it is found in the authentic voices of the learners as they collaboratively create knowledge and self-determine personal growth within their community of peer learners (Tisdell, et al., 2004). The post-modernist turn in leader preparation means taking space to think about underlying power structures, biases, prejudices, and mental models. This “thinking about thinking” or metacognitive awareness allows for a deconstruction of the positivistic notion of knowledge serves to transform leadership from compliance to inquiry. A number of strategies can be utilized to develop metacognitive behavior, including: connections to previous knowledge, dialogue and reflection on the process of thinking, deliberate selection of thinking strategies, and self assessment (Dirkes, 1985; Hartman, 2001). Indeed, the awareness of thinking and inquiry of self should become a normative part of the inquiry stance of school leaders. This awareness is enriched by an understanding of social power structures and inter-group communication and meaning-making suggesting that awareness of the personal and public contexts should be a part of the metacognitive reflection process. 
 The public display of work on the ePortfolio provided an accountable forum that simulated the political nature of leadership and fostered sensitivity and awareness of multiple perspectives. The documentation through online threaded discussions and reflection journals provided an effective means of promoting critical inquiry and assessing the progression of leadership learning. In short, the use of online technologies allowed for the enhanced explicitness of three essential elements: equity, assessment, and critical inquiry. Online displays of dialogue, work, and reflective spaces allowed participants and instructors the space to critically reflect not only on the outcomes of participant work, but also on the processes themselves. This exposition allowed for a granular understanding of the critical nature of the participants’ inquiry which in turn afforded a more nuanced and richer picture for faculty to assess participant learning outcomes.
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