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 CHAPTER 2


LITERATURE REVIEW

 
  The foundation of this literature review is based on a social constructivist theoretical framework. This review focuses on the current and past research of collaborative learning in different social constructivist environments and will culminate by describing the collaboration and interaction possible with modern technology specific to online video chat with file sharing and screen casting. 

     
The review is segmented into three sections. The first will examine the theoretical frameworks pertaining to social constructivism and collaborative learning. The second section will document examples of alternate learning environments that have followed a social constructivist paradigm. The third and final section will pertain to collaborative learning environments as they exist in a modern online environment .and will be correlated and compared with the tool utilized for this study, namely Google hangout in order to illustrate the necessity of this study
. Numerous modern research exists as to the effectiveness of online “wikis” as an example of beneficial collaborative learning, yet there exists no research on a tool that contains all of the facets of google hangout and its inclusion of immediate file sharing, note taking, text chat, screen sharing and future reference ability through saved sessions that can be viewed repetitively
.
Theoretical Perspectives on Collaborative Learning 

 
Collaborative learning as it pertains to this study assumes a variety of educational pedagogy where the interaction between peers constitutes the most important factor in learning. Interaction between students that leads to greater insight and extended knowledge is the fuel for collaborative learning. For this study, computer supported collaborative learning indicates educational interaction between peers in remote locations through modern computing technologies (Dillenbourgh et. al, 2009).

            Although there is evidence of collaborative learning as far back as ancient Indian cultures the
 majority of documented research and progress in collaborative learning began in the 20th century. John Dewey studied the social aspect of learning and advocated education through discussion and hands on problem solving in the mid 1930’s. (Dewey, 1938). Kurt Lewin (1935  ) and Morton Deutsch (1991) coupled social interdependence frameworks with cooperation competition as an early model of collaborative learning
. 

         
For the sake of this study, the two largest contributors from the early years of collaborative learning theorists are Jean Piaget and Lev Vgotsky.  As this study tests the ability of small groups to solve problems through online interaction, the social aspects of these early studies are comparable.  Piaget’s focus was the development of the premise that individual intellect contributed to social interaction. When two group members in any setting, be it online or on ground, disagree on a topic or problehought being that the disagreement leads to introspection within the two group members forcing them to re-evaluate their perception of the problem and resulting in an enhanced comprehension and understanding of the problem (Piaget, 1971
).

        
Vygotsky’s concept of learning as a social process where students learn from social interactions and then apply that knowledge is a fundamental contributor for this study.  Vygotsky’s logic, as it is applied to computer programming, infers that the logic used by one student to solve a problem can extend and be applied by other students to solve similar and possibly more challenging problems (Vygotsky, 1978).  This is the basis for social constructivism. 

 
Social constructivism and collaborative learning have similar goals. Vygosky posited that learners form meaning from their experiences (1978
).  At the heart of learning, students depend on all of their senses including seeing, feeling, smelling and hearing.  After a learning experience, social constructivism is most successful when the student can successfully integrate the new knowledge with what they already know.  
Social constructivists hold that learning is active and not passive. According
 to Liaw and Huang (2000)first social constructivist learning to occur interaction between should be more complexed.
.  Activities should include problem solving, reflecting, annotating, questioning, elaborating, inquiring, problem-solving, analyzing and evaluating (Liaw & Huang, 2000, p. 43). 
Types of interaction

        
There are two main categories of interaction in collaborative learning; content and social interaction. Northrup (2001) defined each in order analyze web-based learning content in 
. Content interaction focuses on specific learning objectives and materials presented to the learners.  Social interaction constitutes learning from peers but also allows for peer support and comfort.  There is substantial evidence that isolation exists to a greater extent in online only classes and that peer support is less effective (Gilbert & Moore, 1998). 
 M. G. Moore and Kearsley (1996) added a third facet or category of interaction, which is learner to instructor interaction
.  
 Examples of Social Constructivist Learning Environments
         Uri Treisman who sought to improve the performance and study skils of minority college freshman in mathematics in the 1970s,  developed a group study workshop that had five functions.  The first was to build an  academically oriented community for peer support.  The second was to provide minority students an extensive orientation to their academic environment is and to allow an opportunity for academic advising.  The third was to monitor the students academic progress  away from the classroom.  The fourth function of the workshop was to provide supplementary instruction  and attempt to make the students independent learners. The fifth and last function of Treisman’s workshop was to link affirmative action opportunities to the minority learners (Treisman, 1983
). 

          
Treasman’s efforts were grounded in peer support. His group study model reached successes far surpassing similar efforts because the supportive environment removed distractions and provided support necessary for students to benefit from collaborative learning.  
Why Group Work Has Been Successful

         
If a group of students is approached with the world problem that begins “if a train is heading to Chicago at 90 miles per hour”, they are likely to attack the problem very differently than a student working alone. Groups will better be able to identify exactly what the question is asking, which is the most important step to finding a solution. If the student working alone cannot discern that the question is a rate of speed and time question requiring division, there is an excellent chance that problem will not get solved and an even greater chance that it will not be attempted which means the student gains nothing. In a group setting, however, there is a greater chance that at least one student in the group will recognize what the question is asking and can communicate that to the students in the group. Through this anxiety free communication, there will be a good chance that at least one person in the group, having understood the question’s requirements, will know the steps needed to solve the problem. Through repetition and practice, all members in the group develop both their logic and math or programming skills
.

Applying the Treisman Model to other Disciplines

        
The Treisman model has been implemented in hundreds of schools to help students in understanding engineering, chemistry and physics (Chinn, 2007). These are challenging disciplines that require logic and problem solving capabilities similar to math. However, at the collegiate level, the student taking these courses are more than likely in a major that requires the course, meaning the student has confidence, the predisposition and preparation to succeed. The student understands the level of the challenge. It is possible that the web design student shares the same anxieties towards computer science as the groups helped by Chinn. 

    
Group work similar to the Treisman model has been implemented successfully by J David Betts, who is at the forefront of teaching technology to Artists. Betts teaches multimedia technologies to artists at Arizona State University
. Betts has done  research with the proper methods for teaching technology to artists, however the technology he teaches is WYSIWYG technology, which stands for “What You See is What You Get” which is software that will create the code necessary for art to function
. This is less challenging than the programming concepts many web design students face. His work and findings had a connection with the math anxiety control models because he successfully used role models similar to Treisman in his group workshops (Betts, 1998).

      
The differences between a math student and an art student can vary, but the deliverables are more specific to the art student
. An art student may need a technological skill to achieve a specific end, a digital art piece
. The math student’s deliverables are less immediate and require the student to be disciplined, as the rewards may not be apparent for a long time
. It is this motivation that caused Jason Romney, a multimedia instructor at the University of North Carolina, to teach artists technology by giving them creative problems (Romney, 2006
). Romney will show an artist an end piece without explaining how its functionality was achieved or even which technology was used. It is up to the art student to discover how the functionality was achieved through group collaboration. This is called “manufacturing a point of need”, where the artist needs to achieve something and will be rewarded if the technology is learned (Romney, 2006).  Romney uses the Treisman model for this group collaboration while allowing the artist to create and take ownership of the piece alone after the group has learned together how to achieve the functionality. (Romney, 2006)

         
While Romney and other digital art instructors such as Betts (Betts, 1998) have had success mastering software with the point of need technique, computer science and programming are more similar to the math model. Computer programming, like math, requires logic, problem solving, algorithms and the skill to put them in use. Just like a math student may know how to do long division but may have problems understanding how to put that skill to use or where it would be necessary, many programmers also have the same challenges. A programmer may understand how a loop structure works, but not know when or why it should be used (Chinn, 2007). These similarities between math and programming concepts lead Donald Chinn, an Associate Professor Institute of Technology/Computing and Software System to integrate the Treisman model for programming courses at the University of Washington (Chinn, 2007). Chinn noticed that many of his students were commuters and were therefore more likely to not enjoy the benefits of academic support from group study that students living on campus enjoyed (Chinn, 2007. Also like Treisman, his study pertained to students who were at risk for failing as they were not only isolated, but in their first year in a university environment. In addition, many of the students Chinn’s study focused had transferred from community colleges with low SAT scores, very similar to the minority groups targeted in Treisman’s initial study (Chinn, 2007). 
 
Two of the more challenging topics  in computer science are data structures and algorithms courses as they require ample problem-solving skills. Chinn and Martin achieved strong results  with their adaptation of the Treisman model for these courses (2007). These are similar courses to the web programming courses to which this writer intends to apply the online group study model. Chinn’s results were positive as regression analysis indicated that students who participate in their workshops for the algorithms course perform better (0.561 grade points on a 4-point scale) than those who do not, even after accounting for prior academic performance (Chinn and Martin, 2007). The study further stated “This study provides evidence that the workshop model can be an effective learning environment for students in courses primarily involving analysis, but that for courses that involve large amounts of programming, further adaptations to the model might be needed”(2007). Those further adaptations will be the challenge for the online system of this study.
       
Much like Betts, Chinn had each workshop run by a successful graduate student to serve as a role model to further relieve anxiety and show the students that someone similar be successful. Chinn integrated workshops in all of his classes, but found the best results from the students taking the problem solving Computer Science courses, specifically requiring algorithm and discreet mathematics skills. Students in courses that had less logic and problem solving requirements had only slight successful results (Chinn, 2007)

         Common themes exist beneath a lack of confidence or anxiety of any educational endeavor. While Chinn’s study showed some success for the challenged computer science student that success may not translate to the web design student. The digital artist is more similar to the computer science student than the math student yet they still have many differences. The art student may have a very minimal math background or preparation for programming while the computer science student is anticipating that programming logic and math will be required. The artist also may not have the logical development as their formative years may have been spent fostering their creative side, perhaps due to math anxiety.  If an artist has programming anxiety, it will most likely be similar to the minority or female math student
 as the artist may not have anticipated that his or profession necessitated math acumen and an ability to logically problem solve. However, the artist may be more motivated then the computer science student as he gets the immediate deliverable mentioned in the Romney study. More than likely, it is a blend of solutions that best handle the artist with a fear of math, technology or programming. While it is proven that group work will relieve anxiety and better develop logical thought, that group work would remove the motivation of allowing the artist to have his or her own art piece unless the artist is left to create after collaboration. 

           Computer programming, like math, is a “scaffolding” subject. This means that each step forward depends on the mastery of the previous level. Students who master trigonometry are better equipped to understand calculus, just as a student who understands Basic is likely to learn Perl and other more advanced programming languages. This requires that if a student struggles in an early class, that problem is identified and corrected immediately so the student does not fall behind
. 

       A model could be made that invokes all of the aforementioned methods and models for handling math anxiety for the digital artist. An assignment to create a difficult art piece that required advanced technology and programming concepts could be given to the artist similar to Romney’s techniques. Then groups could be formed to deal with both the anxiety of not knowing how to get there as well as the support of other students and a role model similar to Betts and Chinn. However, different than the Math or Computer Science student, the art student would eventually need to leave the group setting or the motivation of having his own functional digital art piece would be lost
.

    
Online Learning Environments

        Dillenbourg and Fischer distinguished three separate time periods of online collaborative learning development (Dillenbourg et al., 2009). The first was from 1990 to 1995 when innovative technology inspired the first focus from the educational community on educational technology in more than 20 years.  The only collaboration during this period was marked by electronic textual communication between members that had a shared understanding of a specific fields. According to Stahl (2006), Computer supported collaborative learning was a reaction to online content that educated students as isolated individuals. The progress  during these early years of the Internet proved that productive social interactions can be designed through careful engineering of computer supported collaborative learning environments (CSCL
).
           The second age of progress in online learning environments occurred from 1995 to 2005 and was marked by significant growth in the scientific community.  Online journals and electronic library holdings grew explosively during this period allowing for increased knowledge acquisition for anyone motivated by self learning.  The third and current age  can be described as a removal of online education as a distinct pedagogical approach.  Online courses that formally involved reading and textual discussion  were now being replaced with complexed multifaceted environments that include collaborative and non-collaborative activities utilizing multiple tools. 

In line with this current approach, this study’s  video chat tool has collaborative meetings through live video and audio interaction  coupled with text-chat  notes, filesharing, and saved video for further review. According to Dillenbourg, there is currently a need for more research in the field of online collaborative learning that must include multiple activities guided asynchronously and in real time by an instructor (2009). This is exactly what this study strives to achieve.

        Current online models necessitate student collaboration. The learning takes place in an online environment through text based student interaction, where students ask questions and pursue topics through inquiry together. They teach each other and see how other students are learning (Stahl, 2006). This study seeks to understand the benefit of replacing beast textual conversations with face-to-face video collaboration where the sessions of our saved for further review.

      Numerous researchers have attempted to test similar strategies to this study with minimal success. It is important to note that the more a CSCL instructional strategy differs from traditional teaching and individual student learning histories, the more difficult it may be for those students to learn collaboratively (Stegmann et al., 2007). The age and culture of the student body has seen to have negative repurcutions toward learning (Zhu, 2012). . Conversely, the familiarity of members in an online study group has been shown to promote heightened advancement of knowledge and skill acquisition (Janssen, 2009).

        Siemens cited a four-stage process for learning collaboratively online. Initially, peer learners begin the learning process through simple communication. This is followed by collaboration were the learners share ideas in a relaxed environment. Collaborative discussion is then followed by cooperation were people do things together but with the self-interest. Lastly, or the pinnacle of collaborative learning according to Siemens, the learners form a community where they strive for a common purpose.   Education through the utilization of Google hangout will be able to foster this process. Although the interface will be new to the learner, confidence should be gained through simple communication with the video interface.  Collaboration can be fostered through the screen casting and file sharing capabilities of the tool. The cooperation aspect of Siemens’ scenario that can be accomplished by the fact that the web programmers were the subjects of the study can share their own screens where they are programming with their peers to allow for feedback. Lastly community can be built among the study groups by holding continual meetings throughout the course in support of on ground teaching.

         However, research shows the quality of instruction is as important as the quality of the tool when it comes to the effectiveness of online learning.  Course design determines the quantity and quality venture activity in an online educational venue (Swan, 2001).  For this study’s tutorial sessions to be effective, it is imperative for the instructor and online moderator to assess the topics the learners in the study group need help with the most. Kearsley (nd) discussed how final instructor skill is in creating and managing online education is when is collaborative learning is essential (Kearsley, nd).  The bulk of Kearsley’s work concerned online courses where the learning is asynchronous. The immediacy and synchronous teacher to student interaction of tutorial sessions held with Google hang out will help prevent any disconnect similar to only courses where a student’s question may remain unanswered until the next time the instructor logs in.

       The familiarity of the group has shown to have an effect on the effectiveness of online collaborative learning. Janssen discovered that familiarity among elementary school students working in a group online not only lead to more positive perceptions of the online educational experience but also more critical and exploratory thinking processed among the participants.  Additionally, Janssen noted the reduction of time spent regulating task related activities in the group learning process (Janssen et al, 2009). Conversely, a lack of familiarity can lead to a negative perception of the experience.  Students who treasure the independent learning aspect of online education can view participation in a group-learning scenario as a barrier to personal progress, especially if they had prior negative experiences with online group collaboration (Harasim, Hiltz, Teles, & Tiruff, 1998). For the sake of this study, familiarity will not be a factor as participation will be optional and from students in two programming classes who will have had familiarity with their peers.

             Due to the unique and modern technological layout of the tool utilized for this study, there is no research measuring the effectiveness of a tool that uses video and audio, file sharing, screen casting, note taking and text chat simultaneously.  There have been however studies that utilize each of the aforementioned individually while sometimes utilizing a second technology.  One such environment called the Learning Through Collaborative Visualization (CoVis) Project used collaborative note taking in the field of atmospheric and environmental science (Pea,

Edelson, & Gomez, 1994).  

       CoVis utilized the same software as professionals in the field for students to record their activities and observations on a collaborative notebook where peers can critique and offer suggestions and build a repository of shared knowledge for all participants.  Code utilized in this study can be accessed by all group members and commented on to provide a similar scaffolded construction of knowledge (Pea, Edelson, & Gomez, 1994).  A video recording of each session for this study is also available for students to review, far surpassing the review capabilities of simple note taking for group study session.

           CoVis represents situational learning similar to this study where the focus is on the group specifically targeted by the application.  Another more widespread online collaborative learning application is Global Learning and Observations to Benefit the Environment (GLOBE)

Program.  This program allows students to take authentic scientific recordings of airborne particulate counts and cloud cover in over 13,000 schools in the United States and 100 other countries (D. M. Butler & MacGregor, 2003).  A much larger learning model than this study,

 GLOBE has a central Web server that allows students separated by time and distance to report their findings in understand what the data means through sophisticated modeling software.  This allows a unique partnership between scientists and students to extend the body of knowledge in this field.   Although a different type of learning occurs with the GLOBE process, it is the widest and largest collaborative learning online platform that exists.
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