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Performance Support demands just in time information at just the right time. According to Gary Dickelman and Ashok Banerji (1999), performance support systems “enable task completion with learning as a secondary consequence” (p. 1).  Through the integration of technology, task support becomes seamless by enabling the “desired information to be readily sought, found, used, and tended” (Rossett & Schafer, 2007, p.36). 

Spectrum of Performance Support

In his reclassification of Human Performance Technology, Thomas Cavanagh (2004) identifies a spectrum of performance support interventions: external, extrinsic, intrinsic, intuitive, and intelligent (2E3I).  The “E”s in the spectrum are considered the lowest levels of performance support.  External support is provided apart from the task being performed. An example of external support is a paper-based job aid.  Extrinsic support is “included within the general work environment, but whose use requires a distinct break” from the task at hand (Cavanagh, 2004, p. 30).  An example of extrinsic support is a help function in a software application.  The higher levels of performance support – intrinsic, intuitive and intelligent interventions – are “integrated seamlessly” into the work environment, "provided within the task context", anticipates user needs, and are transparent as a function of the system (Cavanagh, 2004, pp. 30-31).  While Cavanagh notes that intelligent supports have not been fully realized and implemented in Human Performance Technology, all performance support should strive to provide the “I” interventions in 2E3I Spectrum.  The appropriate use and integration of media and technology can enhance interventions to achieve intrinsic and intuitive levels of performance support.   

Media Types

Moving from support interventions to delivery formats, Schubert (2002) identifies four types of media that support performance centered design: static media, which employs static text and images; time-based media, which is the traditional linear representation of audio, video, and animation; interactive media, which incorporates interaction between the user and the media used; and synchronized media, which provides “the correct media at the correct time” to enable optimal performance (Schubert, 2002, p.36).  As with Cavanagh’s 2E3I Spectrum, the usage of media in performance support interventions can be mapped along a continuum. Interactive and synchronized media enable integration of intrinsic and intuitive interventions into the work environment and increases support transparency.  Interactive media would allow direct user control of the support available, while synchronized media is fully synchronized with the user experience, providing proactive and adaptive support during task performance. 

Theory of Multimedia Learning

When identifying appropriate interventions to support performance, it is important to consider how a human being processes visual and auditory stimuli.  For example, the Cognitive Theory of Multimedia Learning as presented by Mayer (2001) operates under three basic assumptions: that people have dual channels to process audio and visual information; that these channels have a limited capacity for processing information, and that people actively process information through organizing and integrating mental representations.  As a part of the Cognitive Theory of Multimedia Learning, the Modality Principle focuses on the two channels used to process information – the auditory channel for spoken words, and the visual channel for graphical representations.  When presenting media, both channels should be used to maximize user potential and reduce cognitive load (Ferguson, 2007).  For example, graphics and text together overloads the visual channel, where as graphics and spoken words relieves the cognitive load on the learner and effectively uses the capabilities of the auditory channel.  This is referred to as the Modality Effect.  

However, every person attends to information differently.  Some people require more visual content to understand information, while others require auditory content.  It is important to accommodate both styles when presenting information, but not in a way that would overload one channel, such as using graphics or animation accompanied by written text and narration.  This is an example of the Redundancy Principle (Ferguson, 2007). 

Therefore, when considering media to support performance, the goal is to identify or create an intervention that is integrated seamlessly into the work flow and work environment, is transparent to the person, and provides support that will adapt to their needs and ensure successful task completion.  Interactive and synchronous media would work hand-in-hand with the “I” level interventions described by Cavanagh.  But in order ensure that these interventions will have the most impact to the learner, multimedia principles must be employed.  Performance support should provide graphical representations along with spoken words to convey meaning, and eliminate any areas of redundancy. 

Performance Centered Design of Public Speaking Support

A design team was created to work off of the above mentioned research and other sources noted in this paper. Their goal was to create a performance centered design project which leveraged electronic media and resources to help individuals acquire the skills and understand the techniques for successful public speaking. Through this electronic performance support system, participants were provided the opportunity to conduct self-assessment or peer-to-peer evaluation as a way to support their public speaking performance. Based on this feedback, participants had the option to use a variety of media tools, artifacts, and job aids. 

Technology Research on Public Speaking Support

The design team researched multiple resources to integrate into an electronic support system based on media type classifications as prescribed by Schubert and Mayer's multimedia principles. Additionally, the team used research on technology that supported the development of public speaking skills.  For example, research conducted on the effectiveness of technology supplements for public speaking courses examined online exercises, web-based resources, and speech clips from a CD ROM for student review and critique.  Students reported that watching model speeches were more helpful than other technology-based resources since they “provided a visual example of each speech assignment they were preparing” (Sellnow, Child, & Ahlfeldt, 2005, p. 249).  However, this study did note that the CD ROM, which contained the model speeches, was also rated as the least helpful technology supplement since it failed to work properly for many of the students. 

Other research emphasized the importance of providing uniform evaluations of speech performance.  A software program was created to provide “computer-aided criticism” (Sawyer & Behnke, 2001, p. 106).  The program was designed to prompt public speaking instructors to rate students at the time of their speaking performance based on pre-determined criteria.  Students responded favorably to the detailed feedback instructors were able to provide for each rating. 

            Additionally, in a meta-analysis of research on the usage of videotaped feedback in public speaking instruction, students using video for feedback on speaking performance demonstrated better speech content, greater acquisition of public speaking skills, and better speech recall (Bourhis & Allen, 1998).  Video taping gave the students the ability to analyze their speech away from the original speaking event, and as a result, they were better able to integrate fundamental speaking skills (Bourhis & Allen, 1998).  
Prototype Design

Considering the level the of support interventions, the media types, multimedia principles, and past research, the design team hypothesized that the type of media to be leveraged in the performance support system prototype would incorporate interactive and synchronized media and provide intrinsic and intuitive support. Resources should include graphics or visual representations accompanied by narrations.  Model speeches should be incorporated, as well as a criterion-based assessment tool.  A method for people to record and review their own speeches should be an integral part of the electronic performance support system. 

After extensive research, the design team was not able to adequately identify the optimal media types for the performance tool. Therefore, the design team developed an online tool that provided multiple levels of support through text-based interactive planners, static text-based job aids, time-based video clips, and an interactive audio and video tool for practice and self-assessment.  Because the primary resources available employed static media and extrinsic support, the design team opted to include external interventions with time-based media alternatives to complement their text-based counterparts.  

               The next step involved leveraging content, diversity, and process modeling as prescribed by the performance centered design methodology developed by Gary Dickelman and EPSScentral, and the design team created the Public Speaking Support Blog (PSSB). The data that informed the modeling process included surveys of members of the professional public speaking group Toastmasters and business professionals who engage in some public speaking and require support. The design team also incorporated prior research on critical success factors for effective speaking as conducted by one of the design team members.  

                Despite the fact that the design team identified the lowest level on Schubert's list - static text - as the primary resource available, this resource was still placed on the PSSB as extrinsic support since it effectively supported the needs of the personas.  For example, articles on conquering fear and general presentation pointers were posted on the resource list. Time-based resources were also identified and placed on the PSSB for access by the participants.  An example of this resource is a link to a model speaker video. Finally, the team utilized interactive text-based worksheets that provided speech assessment criteria. The design team believed participants would find viewing videos of model speakers and practicing with an Audio/Video (A/V) recording tool to be the most effective interventions to support their public speaking.   
Usability Testing
                 Participants accessed the PSSB via a guest login and used self-assessment worksheets and content from articles and/or video resources to help prepare them to practice and post speeches to the A/V tool.  Once they recorded their audio or video presentation files, they either self-assessed the clips from the speech assessment worksheet provided or participated in peer-to-peer assessment.  With peer-to-peer review, the participants forwarded their clips to their assigned evaluator through an A/V e-mail system, and received audio, video, or e-mail feedback in return.   If time allowed, the participants would have tried at least a handful of times to improve their speeches utilizing the resources on the PSSB or by integrating the feedback provided by the evaluators.   

                After sending an invitation to the participants to utilize the A/V tool, at least half of the original participants tried to access and use it.  At least half of those individuals had some difficulty accessing the A/V or weren't sure how to login to the PSSB. They also had difficulty understanding directions and seemed to need very literal guidance.  Some of the participants said they weren't very tech savvy, to include webcam or other audio recording device use, which may have contributed to the issue. Additionally, the participants that used the PSSB ended up being different than the original personas from the diversity model, which could have exacerbated the problem even more.  There were at least three participants who responded to the first iteration of testing with feedback.  

                 The design team would also have adjusted and improved the resources and other elements of the PSSB if there had been additional time for formative evaluation and testing.  A survey to evaluate the effectiveness of the PSSB and the resources provided was sent out to testers after a week and a half.  The results on the effectiveness of the types of media used follows: 

· Overall, the participants favored the A/V tool as the design team originally anticipated.  One participant felt the A/V tool wasn't quite as effective as it could have been along with the other resources due to problems with technology. 
· As identified in multimedia principles outline earlier, the design team determined that due in part to the different participants' learning styles; they favored different resources provided on the PSSB (i.e. self-assessment tools vs. videos of model speakers).  
· The age of the participants also seemed to be a factor.  The younger participants seemed to have an easier time with the technology (not always), but they appeared to handle it more intuitively as digital natives.  

Future Iterations

Currently, the PSSB relies heavily on external and extrinsic interventions with static or time-based media, which are characteristics that reside in the lower ends of their respective continuums.  The design team identified a significant gap in the types of resources available for just in time support of public speaking.  More resources need to be developed that incorporate interactive and synchronized media and map to the intrinsic, intuitive, and intelligent levels of Cavanagh's 2E3I Spectrum of Performance Support.   For example: 

· Intrinsic support using Interactive media: Easy to access self-assessment worksheets or exercises embedded into the PSSB through XHTML or programming that provides an interactive, ready when needed evaluation form is a potential improvement in a future version.  
· Intuitive support using Interactive media: A survey that tailors the user's experience when they log into the PSSB and express their trouble areas, presenting the right resources at the right time.  If additional resources are needed, the system would recalculate appropriately as indicated from the participant's feedback. 
· Intrinsic support using Synchronous media: Virtual representations of the participants in real time (similar to an immersive learning environment like Second Life or Forterra) would provide the speaker the opportunity to remotely interact and operate in a virtual atmosphere similar to the live feedback provided during a Toastmasters meeting. The speaker's presentation could be fed into the virtual environment via webcam or a video capture device.  Since immersive learning environments continue to develop and the technology improves, more intuitive interactions may develop within the applications for the participants.  
· Intelligent support using Synchronous media: A future iteration of the speaking tool could utilize face recognition software and "react" intelligently to a participant's motions and provide real-time feedback. This type of feedback mechanism would allow the system to react and support the participant naturally and mimic the Toastmasters environment more seamlessly (Cavanagh, 2004).     

    With time and more resources, the design team believes that by incorporating more interactive, intuitive, and intelligent elements into the Public Speaking Support Blog, participants will experience a more effective performance centered tool that enhances public speaking skills. 
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