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Introduction
The purpose of this literature review is to investigate the effective use of current podcasting and video technologies in distance education.  Through this review, I hope to gain a perspective about some of the assumptions I have about using these technologies in my own teaching.  I believe the technological progress of podcasting, video recording, and screencasting technologies is at the stage where it can be used effectively and efficiently to support student learning.  As a teacher, I am familiar with the experience of dealing with limited resources and funding, but the emergence of web 2.0 technologies, inexpensive hardware resources, and the popularity of mobile devices, has created an environment in which this technology can be more easily integrated into the classroom.
The main question is whether or not the use of podcasting, video clips, and screencasting will result in a better and more effective learning experience for students.  It should be noted that I am referring to this technology being utilized asynchronously.  This means that the first issue in the literature to be addressed is the use of asynchronous over synchronous technologies.
Asynchronous and Synchronous Technologies
Anderson (2008) writes about the educational impact of videoconferencing (VC) within a high speed network called the Alberta SuperNet in the province of Alberta, Canada.  The author leads a research partnership between Athabasca University, the University of Lethbridge, and the Galileo Educational Network, which studies the use of videoconferencing amongst schools that are early adopters of the technology.   The study focuses on how videoconferencing is being used by the schools districts and describes the infrastructure and support provided to the schools.  Anderson (2008) looks at the effectiveness of videoconferencing in this k-12 system and reaches the conclusion that, by itself it is not an effective way to deliver distance learning, but as part of a blended or hybrid approach it can make a valuable contribution to distance education.

As part of the literature review, the author notes that much of the research about VC in k-12 education concludes that it results in “increased access, equal or better educational outcomes, and increases in positive attitudes towards technology use by participants” (p. 111).  Anderson (2008) remarks on notable improvements in VC technology that has led to greater cost benefits, increased accessibility, more functionality over the Internet, and an increase in ease of use when compared to past versions.  In distance education, the improvements can lead to more interaction, more ways to communicate, and allows for a delivery mode that mimics that of the face-to-face setting which is so familiar to most students and teachers.  In essence, VC is a way to address some of the common complaints about isolation in distance learning by increasing allowing for more of a social presence and interaction in distance learning (pp. 111-112).

The study employs a case study methodology by comparing and contrasting the use of VC in five school districts that were the first to use this technology in their schools.  The analysis of the data reveals that the most common use of VC involves a lot of teacher and student interaction with what Anderson (2008) calls “teacher talk” dominating most of the time.  The participants’ use of VC leaves them with the impression that VC is better than the correspondence style courses, but not as good as face-to-face classes.  The author believes that videoconferencing is being used effectively by the schools to deliver distance courses, by administration to conduct meetings, for professional development, and to provide enrichment activities for students.

Despite the active utilization of the technology by the schools, Anderson (2008) concludes that for the purposes of accomplishing learning outcomes the technology cannot stand alone as an effective way to educate students at a distance.  It is more effective as one tool to be utilized with many others in distance education.  It is this conclusion that is the most pertinent to my own studies about the use of podcasting (audio and video) and screencasting to support learning in education.  
Using video or audio alone as the primary method of teaching cannot replace the interaction necessary to provide an effective learning experience.  The most valuable use of these technologies is in a supportive role and as such can be utilized to enhance the learning of traditional and distance education.  As such, neither videoconferencing nor the use of podcasting and screencasting are the killer apps, referred to in the title, that will replace current delivery methods. 

While the Anderson (2008) article is about the use of video conferencing, Hrastinski (2008) compares both asynchronous and synchronous technologies in e-learning. The author concludes that it is best to use a combination of both because they encourage different types of learning.  
In this study, the author uses Haythornwaite's premise about the three types of communication necessary to create an effective e-learning community (content-related, planning of tasks, and social support) to evaluate two masters level courses.  From the study the author concludes that synchronous communications encourage a more personal learning experience, while asynchronous communications is more suitable for cognitive thinking (Cognitive and Personal Dimensions of E-Learning section, para. 2). The rationale for reaching this conclusion is that "synchronous e-learning increases arousal and motivation, while asynchronous e-learning increases the ability to process information" (Cognitive and Personal Dimensions of E-Learning section, para. 1).

The findings by Hrastinski (2008) are not unexpected. Asynchronous communications allows learners more time to review, reflect, and process information.   The synchronous experience is more reactive and spontaneous, and the real time setting does not always allow enough time in the learning process for reflection.  One of the important advantages of synchronous methods is the ability to create a more personal learning experience through interaction.  One common complaint about asynchronous communications is the isolating effect it has on students.


What is surprising about this study is the lack of consideration of the influence that the composition and small student numbers may have on the results. One class includes 3 females and 5 males, while the other has 14 females and 5 males. Not only are the sampling sizes small but the predominantly female characteristic of the classes was ignored. Does a gender issue exists that could skew the results when dealing with such a strong representation of women?

Despite these concerns the article does articulate the common themes in the literature dealing with asynchronous and synchronous technologies in e-learning.  One relevant concern about synchronous technologies is the expense and the dependence on all students connecting with the instructor at the same time, which is a significant disadvantage for distance learning.  It is my view that asynchronous technologies can overcome these limitations.  The improvement in audio and video technologies that are more easily shared and distributed on the Internet through web 2.0 applications can help minimize the sense of isolation and lack of interaction that asynchronous technology is known for and create a more personal learning experience for students studying at a distance.  It can also effectively supplement the campus courses by providing learning support for students.  
Podcasting, Vidcasting, and Screencasting

The asynchronous use of podcasts, screencasts, and recorded video clips can play an effective, supportive role in distance and blended modes of learning.  I believe that instructors using these technologies to communicate with students can create a stronger bond with students and increase student interest in the content.  It can help motivate students taking courses where they are able to hear and see the instructor communicating with them using podcasts, screencasts and video clips to support learning.  This leads to the question of how the current use of these asynchronous technologies in education is affecting learning. 
Newbutt, Flynn, and Penwill (2008) conduct a research project into using podcasting in higher education.  They extend the definition of podcasting to include vidcasting (video podcasting) and screencasting (screen capture video with audio narration).  The researchers note that providing podcasting lectures on the web allows students to subscribe to it using an RSS feed.

Newbutt, et al. (2008) review the current research literature on the use of podcasting in education and highlight the following points about these e-lectures:

· Podcast lectures can help students prepare for homework and exams;

· It can assist with the explanation of concepts introduced in class;

· E-lectures allow students that fall behind to get up to speed;

· It provides easier access to course materials;

· There is an advantage to podcasting for classes with over 100 students;

· Mobility and flexibility are distinct advantages;

· The presentation style and format are important considerations;

· Podcasting can provide students with a good introduction to online content;

· It helps student with organizing weekly activities;

· It helps them with staying focused;

· The availability of e-lectures can help busy students with time management issues and;
· It can help emphasize relevant material, be structured logically, be engaging for students, and adding visual element helps students learn content more concretely (A Review of Podcasting section, para. 1-7).

At the conclusion of their literature review, Newbutt, et al. (2008) emphasizes their support for the views expressed by Mount & Chambers (2008).  They conclude that there is no direct correlation between the use of media and student achievement.  At first glance this may be perplexing given the litany of benefits previously outlined, however it is important to note that just because no difference in student achievement was noted does not necessarily mean that there was no benefit to students.  
This is akin to the no significant difference finding that is a topic of debate in educational research and raises the question of how student achievement is measured and if it can fairly evaluate the real benefit to students.  If technologies being utilized in class help engage students in learning then I would consider this an important benefit.  Newbutt, et al. (2008) agree and note “that podcasting does little to help improve student’s achievement, but goes a long way to support and encourage learning by diversifying output and presentation” (Conclusion section, para. 1).  
The lack of evidence linking student achievement and podcasting has not stopped this technology from being used in many university courses.  Donnelly and Berge (2006) write about podcasting as an emerging trend in educational training and cite four distinct advantages for education:

· The advantage of voice communications over static text and images provides a more powerful and personal learning experience;

· It empowers students by providing a choice of utilizing different resources as part of integrated course content (learner control);

· It provides learners with the ability to multitask.  They can listen to the podcasts while doing other things like commuting, exercising, or chores and;
· It adds flexibility as students are able to download content for reviewing outside of busy schedules (time-shifting) (Four Unique Attributes section, para. 1-5).

The authors briefly summarize some of the uses of podcasts in education.  Some of those examples include recording classroom lectures and field notes, supporting content, loaning audiobooks, and helping with other classroom and library support services.  However, this section is all too brief, limited, and restricted to more traditional activities in higher education.  It also limits itself to audio podcasts, which may indicate that, at the time, the video component may not have been developed well enough for consideration as part of this study.

Donnelly and Berge (2006) do provide an introductory section about the basics of audio podcasting and mention podcatching with iTunes, recording audio with Audacity, creating mp3 files, utilizing RSS feeds, and using podcasting web sites to submit and promote podcasts.  This is a good introduction to podcasting, but anyone considering utilizing this technology will require more information and training, especially if they only have basic computers skills.

The authors raise some concerns about podcasting that include copyright issues with textbooks and music, the ability of podcasts to have library functionality (classifying, searching, archiving), security concerns about control over mobile devices in the workplace, and questions about podcasting being around for the long haul.  One excellent point is about the skills required to create a podcast and they express concern that this could limit the use of podcasts to the realm of computer geeks (Words of caution section, para. 6).  One of the keys to the success of using podcasting in the classroom is the development of the technology to the point that it will be simple enough for an academic with basic computer skills to use because this can be a serious roadblock to the adoption of technology in education.
Donnelly and Berge (2006) conclude that the popularity of podcasting and the advantages of the technology make it well worth integrating into academic courses.  They also hint at future trends using the term “mobcasting” to describe mobile, podcasting technology and suggest that the term podcasting will need to be replaced by terms line webcasting and screencasting that better portray the full functionality of podcasting (Podcasting and Beyond section, para. 1 & 2).   This is a key point.  With the advent of a plethora of versatile mobile devices like cell phones, powerful hand-held game consoles, and dynamic mp3 players, it only seems sensible to use the audio and video capability of these devices for learning.  This is helped along with the development of simpler audio and video recording and editing technology that is currently available (eg. Flip Ultra Video Camera, Adobe Elements software, Windows Movie Maker). 

This article is a good overview of some of the issues surrounding the integration of podcasting for education, but limits the discussion to audio podcasting only.  The authors view video podcasting as a future trend and hint at the changes that are now occurring in the field of podcasting.  Although somewhat dated, it still contains relevant information and raises important considerations for podcasting in education. A look at the literature about using podcasts in education reveals some important general issues about integrating this technology into the classroom.  More specifically, recent studies involving projects that use podcasting lectures illustrates the potential of using these technologies to support learning.   
Podcast Lecture Studies
Hürst, Welte, and Jung (2007) define podcasting as “the delivery of audio and video files over the Internet via RSS feeds” which includes audio podcasts, vodcasts (video podcasting), and screencasts (p. 16).  They evaluate the educational value of podcast lectures (e-lecture podcasts) for students in a computer science lecture at a German university.  The podcasts were available in formats for use with computers (higher quality) and mobile devices (lower quality).  Hürst, et al. (2007) made e-lecture podcasts available to their students via RSS feeds in podcasting directories and at the Apple iTunes store.  The students involved included those registered in the campus-based course and those classified as external users.  The authors gathered data from surveys of their students and conclude that podcasts are more valuable when used with mobile technologies.

There are a couple problems with the way this study was conducted.  Hürst, et al. (2007) conduct surveys of local and external students taking the course, but inexplicably the surveys are completed at different times in the semester for both groups.  The local students were surveyed in the middle of the term and given credit in the course for completing the survey, while the external students are provided an online survey at the end of the semester.  Another disparity occurs when students registered in the course have to take an exam to receive credit at the end of the course, whereas the external students are not getting credit for the course at all.  It seems odd to do a comparison study with two groups that may not share the same motivation and seem to be treated differently during the project.

The first survey of 77 local students reveals that only 7 students were taking advantage of the podcasts.  Hürst et al. (2007) note a student preference for the high quality, PC versions of the podcasts.  The authors also note that the audio versions of the podcasts were the least popular compared to the vodcasts (video podcasts) and screencasts.  They were also surprised that some local students substituted the podcasts for attending the lecture.  This reaction can be attributed to an assumption that those taking this advanced academic class are highly motivated students, but these students could just as well consider themselves smart enough to make-up the class using the podcast later.

A higher number of external students completed the survey.  107 students started the online survey with 75 completing it.  As with the local students, Hürst et al. (2007) find a low usage for the audio podcasts amongst external students.  These students seemed to appreciate the ability to subscribe and download the podcast automatically as well.  The authors were “very surprised” to learn that these students used the podcasts on both PCs and mobile devices and that a preference was shown for utilizing the podcasts on computers (p. 21).  
Hürst, et al. (2007) remark that “students often appreciate the pure availability of various offers in different formats and characteristics although they do not take advantage of all of them” (p. 22).  They attribute the change in attendance of the local students and the preference for the PC versions of podcasts to the unique mobility feature of podcasts.  The authors also believe that student use of podcasts through popular delivery platforms like the Apple iTunes store allows them to reach more students, but conclude that it does not improve the learning.

Although this study has some limitations, which the authors readily acknowledge, it does indicate a preference amongst students to learn from high quality podcasts designed to deliver a combination of audio and video.  The authors recognize the importance of having the podcasts available through subscription services to be downloaded automatically rather than having students download the files manually.  I am not convinced about the conclusion the authors reach that mobile technologies can have a beneficial impact on learning.  The study shows that students prefer to use their computers to watch recorded e-lectures on their computers rather tan mobile devices.  A definition of mobility is lacking here.  The really important finding in this paper is the effectiveness of using podcasts as a way to support student learning.
Podcasts Support Student Learning
McKinney, Dyck, and Luber (2009) write about a project designed to evaluate the implications of using podcasts in higher education.  McKinney, et al. (2009) base their study upon the premise that comprehensive note-taking is important to learning course content and compare the quality of notes taken in two groups of students in which one attends in-class lectures and the other is provided with the same lecture recorded as a podcast (audio with PowerPoint slides).  The authors conclude that the learning achieved from the podcasts group is superior to that of the students attending traditional lectures.

McKinney et al. (2009) summarize the limited research available on the influence of computer-based resources like podcasting on learning:

· The Evans (2008) study concentrates on student attitudes and illustrates a preference amongst students to use podcast lectures for revision and do so on their computers and not on mobile devices (p. 618); 

· The work of Stephenson, Brown, and Griffin (2008) indicates a preference amongst students for classroom-based courses over those available using the computer.  Students report liking the flexibility of the computer-based materials, but only as an adjunct to the classroom course.  Furthermore, this research found no learning advantage to utilizing either mode for delivery, which is commonly referred to as a no significant difference finding  (p. 618) and;
· Cramer, Collins, Snider, and Fawcett (2007) is one of the few research papers that report an improvement in learning with students using recorded lectures (PowerPoint slides with audio), which were available through the computer (p. 618).  
The Cramer et al. (2007) findings most closely echo those in this article.  McKinney et al. (2009) focus their study on the effects of an explicitly mobile experience on learning.  The authors note that they want to find out how the podcast lecture can substitute for missing an in-class lecture.

 McKinney et al. (2009) describe their research methodology for this project as having  “a non-equivalent group, post-test only quasi-experimental design” (p. 619).  The authors use two groups of students taking an introductory psychology course.  Prior to the start of the project they assessed the students’ academic abilities (GPA and SAT scores), checked for mp3 player ownership (a requirement of the podcast group), and asked about the students’ experience with podcasts (which was only three people), in an attempt to make sure the two groups were relatively similar.  As an incentive participating students were offered credit in any one of their psychology courses and the student scoring the highest on the exam in each group received a $15 iTunes card.  As a result, 32 students in the in-class group and 34 students in the podcasts group completed the project.

The results reveal that, when compared to the in-class lecture students, the podcast group was able to take more comprehensive notes, which led to a better knowledge of the material and a better performance on the exam.  McKinney et al. (2009) conclude that there is a “significant advantage” to having the lecture in a podcast format, but they do not suggest that this can replace the benefit of having a professor for instruction or attending in-class lectures (p. 662).  The advantage of mobile devices is that, unlike the in-class lecture students, the podcast students can pause, rewind, and replay the lecture.  As a result, the podcast students are able to conduct a better study review and take better notes.  Finally, McKinney et al. (2009) believe there is a need for further research to explore the benefits of using podcast in other curriculum areas.

There are some important issues to consider regarding the type of learning being assessed in this study.  Based on the course selection (an introductory course in psychology) and the exam format (multiple choice, matching, and fill-in-the-blanks), the students are only required to achieve a rudimentary understanding of the content.  Although entirely appropriate for this type of course, it would be interesting to see how effective podcast learning is in other curriculum areas (a suggestion made by the authors).  It would also be worth studying how podcasts influences student learning with curriculum that requires students to utilize more complex learning skills.

The project effectively uses the podcast format of audio synced with PowerPoint slides.  This allows the podcast to be played on mp3 players with small video screens and replicates the in-class lecture thereby minimizing any discrepancies in content between the two groups.  It also allows the lecture podcast to utilize “chapter markers” to match the slides to the audio, which podcast students find useful when studying (p. 620-21).  

Despite illustrating the effective use of podcasting, I wonder how a third group with access to both in-class lectures and the podcasts would perform in comparison to the other student groupings, which was a common characteristic in other studies.  It may reveal more about the role of this technology in multimedia learning.

The paper is a valuable study supporting the use of podcast in education.  The provocative title of the article is contrary to the authors’ assertion that podcast technology cannot replace instructors in the classroom.  The study is more about the use of improving student learning using podcasts.  I believe it would be valuable to complete a similar study that adds the use of screencasts and vidcasts to the podcasting formula for improving education.  Technology like the iTouch and iPhone are examples of the improvements in the capabilities of mobile devices that promise even greater abilities to include combinations of audio and video in distance learning.
Conclusion
I am interested in looking at these audio and video technologies from the perspective of enhancing the teaching and learning in my own classroom and assessing their usefulness as a part of the professional development training I deliver for my fellow colleagues in LEGO robotics.  In my situation as a junior high school teacher, I am aware of the lack of resources and funding available for technology initiatives.  As such, I restrict my projects to inexpensive or freely available technology resources that are available to most teachers and students.  There is the added importance that these resources provide an ease of use so that teachers with basic computer skills will experience success in learning them and using these technologies in the classroom.


A review of research literature suggests that podcasting, vidcasting, and screencasting technologies are not capable of replacing the effectiveness of a real life instructor in any campus-based or distance education curriculum.  The most important contribution these technologies can make to learning is in a supportive role.  
VoiceThread (http://voicethread.com) is an example of a web 2.0 application that allows an instructor to post information in audio, video, or text, and students can respond using any of these same formats.  Pacansky-Brock (2009) did a study of her use of VoiceThread in two of her art courses. Her conclusion is that it helps establish a sense of community, is effective for visual learning, and fosters a better connection between students and instructor (teacher presence).  It is an example of how an asynchronous technology using audio, video, and text, can provide an active and collaborative interaction in education.
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