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Abstract:  The purpose of this study was to evaluate an instructional module’s effectiveness in positively influencing Preschool through 12th grade (PreK-12) educators to consider using Wiki technology to support Professional Development (PD) efforts and to integrate Wikis into the curriculum. Wikis can be utilized to support PD programs that are collaborative, allow for reflection, address authentic problems, and encourage peer feedback. Research suggests that these characteristics are consistent with how teachers learn best as opposed to the current top-down, lecture based, isolated workshop model of PD programs.  A collateral benefit of using Wikis for PD is that teachers can also use this technology in their own classroom to help students master communication, collaboration, innovation, and critical thinking skills vital to economic success in the global economy. The module in this study positively influenced participants' attitudes towards adopting Wiki technology. A description of the instructional strategy, the methodology for testing and evaluation, the interpretation of the results, and implications for further study are included in this paper.

Introduction 

A collaborative partnership of public and private organizations working to reach a consensus on what knowledge and skills every child in America needs to succeed in the 21st century, the Partnership for 21st Century Skills (P21) reported that the world is shifting from an industrial economy to a service economy driven by information, knowledge, and innovation. Knowledgeable, skilled teachers can potentially help students to master communication, collaboration, innovation, and critical thinking skills vital to economic success in the global economy. 

Unfortunately, the current top-down, lecture based, isolated workshop model of professional development (PD) programs has failed to adequately prepare teachers to meet this challenge. Additional barriers to effective PD include lack of time, insufficient resources, and information overload. Emerging technologies such as Wikis can be used to support PD programs which are collaborative, allow for reflection, address authentic problems, and encourage peer observation and feedback. Wikis can also be used by in the classroom to provide students with a space for social construction of knowledge. 

The purpose of this project was to evaluate the effectiveness of a Web-based instructional module with the instructional goal of encouraging Preschool through 12th grade (PreK-12) teachers to consider using Wiki technology to further their PD and to integrate Wikis into their curriculum.  The intent of the module was to pique the participants interest in Wiki technology by pointing out the benefits and features of this tool.  The primary design considerations included making it concise, illustrative, and resourceful.  

The module was intended to last no longer than an hour.  Careful consideration was given to help ensure the content did not include technical jargon and was not more information than necessary to get started with Wikis. A resource section was included, nevertheless, for those teachers that required more evidence that Wikis had pedagogical value.

To make the module illustrative, several examples of established Wikis were included to visually demonstrate educational uses for Wikis.  The examples varied in grade, subject matter, and types of collaborators (teachers, students, or school administrators) to appeal a diverse population of teacher interests.  Several video interviews of teachers that have used Wikis successfully were also included to further entice participants. Hands-on activities allowed participants an opportunity to contribute, reflect, observe, and provide feedback.  A video demonstration of an existing Wiki was used to demonstrate the tools within a Wiki which encourage and manage collaboration.

To persuade teachers further, a resource section was included and the teachers were encouraged to return to the Wiki site for additional information, articles, tutorials, and more sample wikis.  By allowing teachers to re-visit the Wiki and even contribute to it, the hope was that the participants would be more likely to implement this technology knowing they have on-going support.  The administrator of the Wiki plans to keep adding resources and has pledged to answer any questions posted to the Wiki’s discussion board.  

The results from the evaluation of this module provided insight as to how teachers feel about using Wiki technology as a viable alternative to traditional PD and about integrating Wikis into their curriculum.  Based on the outcome of the results, additional PD modules may be designed and developed using Wikis.  It is important to consider the input from this target audience because the successful deployment of Wikis has the potential to establish a community of learning whereby best practices can be shared, communication can be strengthened, and PD dollars can be maximized. 
Synopsis of salient literature 

Mandating high standards and tough tests is useless unless teachers have the tools, support, and training to help them change their practice and yet, the typical school district allocates less than 1 percent of the budget for PD. (Sparks, 2000). Furthermore, No Child Left Behind(NCLB) legislation has put such an emphasis on content learning that schools have spent funds on instructional software that emphasizes drill and rote learning or computerized assessment tools instead of spending money developing more innovative instructional strategies (Stover, 2007). Studies have shown that quality PD can yield dramatic improvements in student achievement and can influence student behavior more than any other factor (Sparks, 2000). 

Following a rise in Internet accessibility and use, the Web-Based Education Commission released a comprehensive analysis of the Internet and its potential impact on education in a report to Congress. The commission reported that the Internet is making it possible for teachers to collaborate, mentor, and learn online (Web-based Commission on Learning 2000). Replacing traditional PD workshops with more teacher-centered, self-directed opportunities gives teachers access to high quality PD.  Teachers are much less likely to commit to implementing new ideas without the opportunity to communicate and reflect. Members of cooperative teams benefit from higher levels of thought and longer retention of knowledge than those who learn individually (Johnson and Johnson, 1986).

Several collaborative teacher web sites have emerged over the years, yet a significant shortcoming of these web sites is that they tend to be complex and inflexible for the most  teachers (Foley & Chang 2006). Emergent Web 2.0 technologies such as blogs, Wikis, podcasts, and RSS feeds allow for information sharing, collaboration and reflection while supporting a constructivist approach to learning (Jonassen, Peck, & Wilson, 1999). Wikis may be used to support the establishment of a collaborative learning community where teachers work together toward commonly held goals, exchange ideas and knowledge, provide feedback and encouragement to each other, publicly acknowledge innovation and accomplishments, and actively construct their own knowledge (Foley & Chang 2006, Boulos, Maramba, & Wheeler, 2006).  

The term “Wiki” describes a type of interactive website where multiple users are able to easily contribute content to a single site without having to rely on a web page editor (Foley & Chang 2006).  A history of edits of an individual page makes it easy to see who contributed to the page and also makes it easy to recover a page in case information is deleted, either intentionally, maliciously, or erroneously. 

Creating a Wiki does not require a tremendous amount of technical skill thereby allowing contributors to focus on the information exchange and collaborative tasks. The result is a tangible representation of the social construction of knowledge which supports reflection and consensus building within the community (Goodwin-Jones, 2003). 

Collaborative learning becomes even more powerful when it takes place in the context of a community of practice where interaction and professional exchange are essential ingredients for intellectual growth (Chalmers & Keown, 2006). Wikis can serve as a knowledge platform for a community of practice where teachers learn collectively by sharing knowledge and resources in a shared domain. (Schaffert, Bischof, et al., 2006). Wikis are characterized by some of the elements fundamental to a successful community of practice including a virtual presence, a variety of interactions, easy participation, valuable content, connections to a broader subject field, personal and community identity and interaction, democratic participation, and evolution over time (Schwartz, Clark, Cossarin, & Rudolph, 2004). The collaborative nature of Wikis redirects the teacher’s focus on the community rather than on her own individual needs. 

Although the Wiki was introduced more than ten years ago, its use in PreK-12 education is relatively limited (Chao, 2007; Evans, 2006; Schaffert, Bischof, et al., 2006). Wikis have only recently begun to attract the attention of educators, who expect that Wikis will facilitate communication and collaboration (Reinhold, 2006). Among a list of uses for Wikis, it has been suggested that teachers can use them as a knowledge base, enabling teachers to share reflections and thoughts regarding teaching practices, and allowing for versioning and documentation (Duffy & Bruns 2006). 

Project Description

Goal and Objectives 

The goal of the instructional module was to encourage PreK-12 grade teachers to consider using Wiki technology to further their PD and to integrate Wikis into their curriculum. Performance objectives were written based on Krathwohl’s affective domain taxonomy which is ordered according to the principle of internalization whereby a person’s feelings about a concept evolves from basic awareness to a point where the feelings are “internalized” and the learner’s behavior is positively affected (Seels & Glasgow, 1990).  The five major categories are listed from the simplest behavior to the most complex along with the corresponding module objectives below:

a) Receiving Given access to an instructional Website about Wiki technology, the learner will demonstrate a motivation to learn about the technology by completing the module’s learning activities.

b) Responding Given a variety of instruction materials, that is, text, videos, links to sample Wikis, and hands-on activities, the learner will willingly complete all the activities.

c) Valuing Given an opportunity to express their opinion on the value of Wikis, the learner will respond positively.

d) Organization Given several ideas of possible uses of Wikis in education and direction on how to contribute to a Wiki, the learner will respond positively when asked whether he can think of possible uses for Wikis.

e) Characterization by value set Upon completing the module, the learner will respond favorably when asked whether he would consider using Wikis in the classroom or to support PD. 

Instructional Strategy

The instructional strategy was developed in accordance with the ARCS (Attention, Relevance, Confidence, and Satisfaction) Model of Motivational Design (Keller, 1987), which is a synthesis of research on psychological motivation.  The instructional strategy also took into consideration some basic principals of adult learning theory.   

In an effort to gain the learners’ attention, the module included sensory stimuli, inquiry arousal (thought provoking questions), and variability (variance in exercises and use of media to stimulate attention).  Gaining and maintaining attention was especially important because the participants were encouraged to complete the module at their own convenience and at their own pace.  While adult learning theory suggests that adult learners need to be responsible for their own learning, they also need to be motivated.

To sustain the learner’s attention, the module was delivered via a Wiki hosted on Wikispaces.com which enabled the instructional designer to include a variety of video interviews, visual demonstrations of Wiki features and benefits, and activities that that gave participants a chance to experience the ease of accessing and contributing content.

The module also included examples of Wikis which are relevant to the learner’s profession.  Participants were given the opportunity to choose from 15 existing wikis to explore and comment on, five in each of the following categories:  Wikis used in the classroom, Wikis used among teachers, and Wikis used by the school community (administrators, parents, support staff, etc.).  These examples reflected actual concerns of teachers such as collaborating with other teachers on lessons, sharing resources for use in the classroom, or coordinating school or classroom activities.  

By including explicit instructions and only basic information, the hope was that participants would feel confident about achieving the module objectives without investing an exorbitant amount of time or effort.  Participants were given the flexibility to complete the module at their convenience and at their own pace. Upon accessing the site, www.wikithisway.wikispaces.com, the participants were instructed to watch a video in which the instructional designer welcomed the participants, introduced herself, stated the goal of the project, and explained how the participants were to navigate in the Wiki.  Video instructions also preceded the activities, providing participants with a visual demonstration on how to complete them.  To demonstrate how the features worked, a video tour of an existing Wiki included a look at how the revision history is compiled, how notification of changes to the wiki are sent, how discussions are facilitated, and how the Wiki’s administrator can access the available management options. 

To help ensure learners obtained satisfaction from the learning experience, additional resources were included. To satisfy the adult learners’ intrinsic motivation to become more proficient on the job, the “More Information” section contained resources to help ensure participants had access to useful information to help them become a confident Wiki user.  This section included articles, helpful resources, information on preparing students, information of how to choose a Wiki provider, tech tips, and sample Wikis sorted by subject matter.  By visually demonstrating to participants how teachers across the globe are using Wikis, the hope was that they would become intrigued enough to consider adopting this new technology.

Formative Evaluation Methodology

After the module was fully developed, a formative evaluation was conducted to test its effectiveness.  Feedback was solicited from subject matter experts and a sampling of the target audience.  
Test audience

Three one-on-one evaluations of the module were conducted with an Educational Technology (ETEC) Master’s student, an elementary school digital technology teacher, and an elementary school Spanish teacher. The participants’ experience with Wiki technology varied from none to extensive. All three participants have participated in Web based learning activities to varying extent. The participants were observed while completing the module and interviewed afterwards. 
The small group was solicited from two sources.  One was a small private K-8 school with 35 teachers and the other was from a post-graduate course in education with approximately 40 students. The module was explained to the small private school via email and six teachers signed up to complete the module.  The instructor explained the module in person to the group of post-graduate students and they all started the module in class.  They were instructed to finish it at their own pace at home within the next two weeks.  While all 40 started the module, only 12 completed the post-module questionnaire.  Results from a total of fifteen participants were evaluated for the study.
The participants’ gender, age, certification area, and experience with technology varied. While the participants may not have been familiar with Wiki technology, they all indicated they had experience using the Internet and a word processor.   
Evaluation procedures

The instructional module was evaluated based on the collection of qualitative and quantitative data. Qualitative data was be collected by observing and interviewing the one-on-one participants while quantitative data was comprised of pre and post test scores collected from both the one-on-one sessions and the small group.  A number of open-ended questions were included in the pre-and post tests allowing the participants to elaborate on their attitudes towards Wikis. 

The tool used to collect quantitative data was Survey Gizmo (www.surveygizmo.com).  The pre- and post- module questionnaires were embedded in the Wiki. Both questionnaires included questions about participants’ basic knowledge and their feelings and attitudes towards using Wiki technology. Additionally, the pre-module questionnaire included demographic information questions. This data was used to identify if there were any biases present in the sample group selected.  Also, the post-module questionnaire included questions regarding the format and design of the module.
Results 

The one-on-one participants provided insight that helped the instructional designer improve upon the module.  Feedback on the evaluation instruments indicated that if there were too many questions, the module participants might be discouraged.  Feedback on the design and content included that there may be too many videos, the navigation was not explicitly clear, the instructor’s email address should have been provided, and an activity should be included where participants could contribute content to the Wiki.

The results from  the small group indicated an increase in knowledge about Wikis as a result of having completed the module.  When asked to identify which statements were true regarding Wiki technology, 93% answered correctly after completing the module as opposed to 73 % that answered correctly before completing the module. Five additional true/false statements were answered with an average 28% success rate before the module.  After completing the module, an average of 86.6 % of the participants answered the questions correctly.
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 The questions regarding the participants’ feelings and attitudes towards Wikis were grouped into three categories:   Wiki benefits, Wikis for PD, and Wikis in the classroom.  As indicated in Figure 1, the participants’ responses after completing the module had changed positively for every question, with the biggest leap occurring when participants were asked whether they felt Wikis were resourceful, a 73% change, followed by whether they felt Wikis were inexpensive, a 60% change.  The smallest change was whether participants would consider using Wikis in the classroom for student collaboration, a 9% change, followed by using Wikis to collaborate outside their school or to create a teaching portfolio, tied 10% change. 

Figure 1. Pre- and post- average scores by question 

Module’s objectives  

Participants were asked to respond to a number of questions that pertained to the module’s objectives.  The data in Figure 2 indicates favorable responses were given by the majority of the participants for all the objectives.  The only objective question that received an unfavorable response was the one the one that asked whether the participant was motivated to willingly complete the module (27% disagreed).  The remaining objective questions had a response of undecided, ranging from 7-20%.
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Figure 2.  Response to Module Objective Questions

Module Design and Content

Participants were asked to respond to a series of questions about the module’s design and content.  The data in Figure 3 indicates favorable responses were given for the majority of the questions.  The question receiving the most unfavorable response was the question asking the participants if they would participate in similar PD module.  Twenty percent of the participants indicated they disagreed or strongly disagreed.  The only other question with an unfavorable response from 7% of the participants was the one that asked whether the navigation was easy.  The most favorable responses were to the questions asking whether the design was attractive and professional, the typeface was easy to read, and the module was not too long (100% favorable responses). 
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Figure 3. Response to module design and content questions
Conclusions 

The low increase, 10%, in the number of participants’ considering using Wikis to collaborate outside their school may be linked to the high percentage of these teachers have typically not collaborated.  According to the data from the demographic questionnaire, 30% never collaborate with colleagues on curriculum and 28.6% never collaborate with others on school policies, procedures, or activities.  Nevertheless, 100% of the participants indicated they would use a Wiki to collaborate with colleagues, a 46% increase, but they would not do so outside their school, only a 10%, increase.  This Wiki was not designed to convince teachers to collaborate outside their school.  This data suggests that adding a section on the benefits of building collaborative communities should be considered.  A link to an article of this nature might increase the likelihood that teachers consider collaborating beyond their school via a Wiki.

The data also indicates a small increase, 9%, in the number of participants’ considering using Wikis for student collaboration.  Nevertheless, the number of participants considering using Wikis for student collaboration was considerably high, 86%.  As teachers become aware that one of 21st century skills they should be imparting on their students is collaboration, more of them might consider using a Wiki to do so.

With regard to the data on the module’s objectives (see Figure 2), over a quarter, 27%, of the participants were not motivated to willingly complete the module. It is not clear whether the design of the module was the cause. The post-graduate students started the module in class and, although they were told it was voluntary, some may have felt it would have reflected negatively on them if they did not complete it.  Also, they did not have the opportunity to begin the module at their convenience.  The professor of the course was present when as they began the module in class.  All of the other module objectives, nevertheless, had a favorable response from a majority of the participants, 67% to 93%.

When asked whether they would participate in a PD course similar to this instructional module’s format and design, only 33% responded favorably.  While 20% either disagreed or strongly disagreed, almost half, 47%, were undecided.  Further investigation is needed to determine if the reason was the module design, the participant’s learning style, the participant’s comfort level with technology, or the participant’s access to the technology.   The investigator believes the module design can be improved upon given more experience with higher-end production tools.  Also, several participants may have had trouble viewing the videos as they took a long time to load on slower computers without high speed internet access.  

Further Study

The use of a Wiki for an instructional module has its merits but given the obstacles teachers face in quickly adopting new technology, it does not stand on its own.  While some teachers are highly motivated to discover and integrate new tools into their teaching practice, some teachers may need to increase their comfort level with technology before being asked to complete a Web-based instructional module on their own.  In addition, many teachers are still not convinced that integrating technology is their job.  Their motivation to complete an instructional module on Wikis is hindered by their lack of time and magnitude of their work load. 

Conducting an action research project whereby all relevant stakeholders examine their educational practice systematically and carefully should be considered for further study.  Teachers become more effective when they are encouraged to examine and assess how they are going to meet the challenges of re-designing their curriculum to equip their students with essential 21st century skills.  A Wiki can be used to facilitate the process by increasing sharing and collaboration across departments, disciplines, and grade levels.  By having the research designed and initiated by teachers, the revision of practice based on new knowledge about teaching and learning is more likely to have everyone’s support. 
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