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CHAPTER ONE: INTRODUCTION
Problem Background
A recent study from Georgetown University showed that individuals who are either commercial artists or graphic designers had the sixth highest unemployment rate of all the college majors in the United States at 10.5% (Carnevale and Cheah, 2013). Empirical studies have supported the notion that unemployment rates lead to high default rates among graduates.  An example of this dynamic is the student loan default rate for graduates from the Art Institute of Pittsburgh, which rose to 23.9% in 2009 compared to 6.9% of traditional Universities (Gillen, 2013). There are numerous factors that have led to these statistics, including a changing job market requiring advanced technological skills for artists (Wetfeet, 2013). 
The canvas for the modern digital artist is not made of cloth or paper but is a computer screen. If web designers do not have mathematical, logic and technological skills that enable them to work with these modern media, they may not be able to successfully compete the modern art job market (Carnevale and Cheah, 2013). . Web designers who graduate from art schools are often unprepared for these challenges resulting in low employment rates and consequential student loan defaults when they are unable to secure employment (Salmon, 2012). 
Art school curricula have traditionally offered courses teaching visual and creative skills (Barkan, 1962). Today, art schools contain numerous classes in technology in an attempt to help students adapt to current job demands that require competence with digital media (Kotamraju, 2002). These competencies often include increased technology, math and programming requirements. The innovations of reading devices and tablets have opened new opportunities for graphic designers, especially ones who are trained in web technologies (Raymond, 2011).
	 Technological skills are required of all digital artists and range in complexity from software mastery for visual designers to programming a website for web designers. Numerous problems are presented by these challenges. Increased anxiety can accompany learning technology for learners who have not embraced technology in their past (McInerney, 1997). McInerney (1997) found a direct correlation between increased anxiety and inexperience with technology for students beginning to learn programming.  Additionally, there is a direct correlation between programming anxiety, self-confidence and retention rates for entry-level computer programming students (Connolly, Murphy & Moore, 2009). Further, learners have also been found to alter their career paths simply to avoid taking courses they deem impassable especially in the sciences to avoid a math requirement (Meece and Wigfield, 1990).  
 The typical web design student begins a college-level curriculum by learning things that are natural to them including design concepts, typography, symmetry and balance (Art Institutes, 2012, p. 62). Courses capitalize on their artistic backgrounds and although they begin critiquing designs in digital format, it is not until they open professional grade image editing software do they face the challenges of what will be coming in the future of their college careers. In fact many art schools are merging their graphic design and web design programs into one academic major. Where they were once drawing or painting with a brush and a few colors, they now have access to software like Photoshop from Adobe which features thousands of functions and tools and literally millions of colors (Career Overview, 2012). 
        After learning to create images digitally, it is common for the web design student to begin courses focusing on how the World Wide Web works. This means entry-level classes in hypertext markup language, which is the language that browsers use in order to display web pages.  Learning a markup language is not nearly as complicated as learning a programming language that is the focus of this study. Programming languages require logic and an understanding of how to use technology to solve problems. Markup languages are less challenging because the web designer receives an immediate visual response to their code. If a web designer writes code to make text bold, their feedback is immediate, allowing them to progress. 
        However, markup languages present their own challenges including the fact that not all browsers honor the same version of markup language. In addition, different browsers display markup language differently forcing the artist learner to understand that different versions may need to be coded for different users.  The artist then has to face the realization that his or her art may need to have several versions. In traditional art this would not occur, as a painter would not need to create separate versions of an art piece. This means increased workload, an increased required knowledge set and more than likely increased anxiety (Longo, L., Rusconi, F., Noce, L., & Barrett, S., 2012).
       The effects of anxiety factors prominently in career and vocational choices among college students (Scarpello, 2005).  Students frequently avert careers in the sciences or in technology due to a math requirement they perceive as an impenetrable obstacle, thereby abandoning professional goals. The same career altering avoidance of challenging courses has been documented with computer programming and careers requiring it (Connelly, Murphy and Moore, 2009). Low retention rates among digital artists attempting to learn web programming as a prerequisite to a web design career is a modern example of career altering anxiety. 
          If the students have anxiety toward technology or any discipline they find challenging, the consequences can be detrimental even after graduation.  Anxiety toward learning a challenging discipline has negative effects on both working memory and performance (Ashcraft & Kirk, 2001).  The study’s conclusion read “individual difference variables like math anxiety deserve greater empirical attention, especially on assessments of working memory capacity and functioning (2001)”.  
 The concept of using groups to overcome anxiety and build confidence with challenging subject matter is an approach developed by Treisman (1983), who noticed in the that African-American students at the University of California, Berkeley were consistently scoring below Chinese and White students in entry level calculus classes. Treisman’s initial hypothesis was that their poor performance was due to the usual culprits of poor preparatory schooling, lack of parental support low income and low motivation (Treisman, 1992). Triesman found contrary evidence in his studies as many of the African-American students in his sample set were very motivated with supportive families with money but lacked confidence. The largest difference between the three race groups was that African-Americans were more likely to study alone, while the Whites and the Chinese would form supportive study groups after doing their homework. 
Treisman applied his theories by instituting group workshops and found significant improvement in his students’ ability to learn calculus (Triesman, 1992). Other universities soon followed his model including the University of Kentucky's "Math Excel: Calculus Among Friends" program, which fostered problem solving in a supportive group setting.  Between 1990 and 1998 the number of low-income, minority and female calculus students who earned an A or a B grade doubled at the university (Ruffins, 2007). These groups relate to artists trying to learn web programming as they often lack the preparatory skills for this challenging discipline. 
        The area of group study in an online environment as a tool for reducing anxiety has never been the focus of a study. The more modern landscape of research began focusing on the online sector of education with the rising popularity of online courses in the early 2000s. The possibilities of online education overcoming limits of distance and schedule were quickly recognized by Universities looking to maintain or increase enrollment However, problems with persistence rates for online students have prompted numerous studies to find the causes (Allen & Seamn, 2007).
         Many of these studies have found the main issue that students face is a lack of support system in the online environment where students often feel abandoned and alienated (Rovai & Whiting, 2005). Could this perception of a lack of support be reversed through integration of more modern tools that better mimicked an on ground classroom environment? Sharifrazi (2012) found the implementation of a synchronous engagement system in an online environment helped alleviate anxiety among students in a master’s level online only elearning program. Studies of the effects of synchronous learning systems are becoming a popular research topic as educators address the persistence problems in online education (Lonn, 2009). In an analysis of numerous synchronous tools, Tools that are freely available including web cameras, online file sharing and screen-cast capabilities may not only match the effectiveness of on-ground group study, but also even improve it (Martin, Parker, &Ndoye, 2012).
          In an online group study environment, the possibility exists that a more comforting environment is for the learner to remain home, away from distractions or interruptions.
Additionally, an online group study session has the potential to offer easier access to other study members’ work. Instead of waiting until after class to share notes and ideas by walking across a room and leaning over a classmate’s shoulder to view a computer screen, online group study allows each user the immediate capability to share each other’s computer screen and files in one click. 
To address these issues, this study will utilize the foundational theoretical framework of social constructivism (Vgotsky, 1978). Group study in higher education has had an overall positive impact on learning (Gokhale, 1995). The orientation of this process is that students working in small groups tend to learn more efficiently and with longer retention rates compared with other learning formats (Slavin, 1980). Course satisfaction is intensified for students who participate in groups (Cooper & Associates, 1990). In addition, it has also been discovered that higher order thinking skills have been fostered through group study (Collier, 1980) and Gokhale (1995).  
Purpose of the Study
The purpose of this study is to examine online group study sessions as a tool for teaching web designers the challenging skill of programming. The intent of the research is to understand if this modern educational medium can replicate the past successes of on ground collaborative learning by providing peer support and reducing classroom anxiety. Recent studies have shown online learners to be frustrated with their collaborative learning experiences. This frustration has lead to increased anxiety and an increase in negative attitude toward challenging subjects (Capdeferro and Romero, 2012). 
Programming anxiety is similar to math anxiety in both its effects and symptoms (Connolly, Murphy and Moore, 2009). Ma and Kishor  anxiety toward programming  avoidance and reduced confidence and self-efficacy (1997).
   	Historical research of anxiety has shown the effectiveness of building support structures for anxious students (Anderson, 2007).  A secondary benefit of group study has been an increase in student ability to begin solving complicated problems. Chinn’s (2007) study replicated the Treisman (1983) model and focused on computer science, specifically data structures and algorithms.  Chinn surmised that there is a need for an alternative way to utilize group support to solve difficult problems requiring a logical foundation. The online group model system provides an intimate and more anonymous setting for students with similar challenges to learn together. Peer pressure has been shown to be a cause of math anxiety (Treisman, 1983) A synchronous learn system may remove that peer pressure while fostering peer support and can even be used to boost retention rates in online courses where peer support is lacking.
					Research Questions
Two questions will be used to guide the methodology and procedures of the study.  The immediate goal is to determine to what extent online group study sessions affect the perceptions of adult learners toward the challenges of web-based programming. A second goal is to investigate whether the group study resulted in increased programming ability for its participants.
1.   What is the overall efficacy of online study groups at increasing programming ability among participating students?	
2.    How much can anxiety experienced by adult learners toward programming be affected by online study groups?
	
Limitations
          	There are several limitations for this study. The first is the researcher whose experience as a teacher of web programming for artists for 12 years may lead to bias about the study. Additionally, there exists a bias in favor of collaborative and social constructive learning concepts versus other learning concepts. Furthermore, there is research that favors this researcher’s point of view when it comes to online study groups. There is a limitation with the survey instrument in that students may have seen a question or a similar question prior to their response. This however, could further reflect anxiety toward the topic. Another threat to the study is the group study instrument, google chat and its technological requirements. It is possible that the web designers do not have access to the internet bandwidth required for a smooth experience during the online sessions.			 
Delimitations
	A major delimitation is the computers of the users. If a participant’s computer crashes during the study sessions, the participant’s perception toward the activity could be altered to be negative regardless of the actual experience of studying with peers in an online setting. If the user is removed from the session for any reason, they need to be invited to the session again and must proceed with the login process again. This could result in increased user frustration and anxiety.
 
Definition of Terms
Attitude Toward Programming
	  Attitude toward programming is defined as confidence in the ability to solve a problem as a cognitive response and is correlated with avoidance with the subject, identical to the Anderson study analyzing math anxiety and avoidance (2007). 
Client Sided- Refers to languages that control a web browser. These can include Javascript, VBScript for scripting and html or other markup languages for styling a web page. (http://www.lib.berkeley.edu/TeachingLib/Guides/Internet/Glossary.html, n.d.)
Html- Html stands for Hypertext Markup Language and is the primary mark-up language of the World Wide Web. (http://www.lib.berkeley.edu/TeachingLib/Guides/Internet/Glossary.html, n.d.)
JavaScript- JavaScript is a scripting language that controls a browser.
(http://www.lib.berkeley.edu/TeachingLib/Guides/Internet/Glossary.html, n.d.)
PHP- Php stands for Pre-hypertext Processor. It is a programming language that controls a web server.
(http://www.lib.berkeley.edu/TeachingLib/Guides/Internet/Glossary.html, n.d.)
Server-sided- Server-sided refers to the place where a web page is stored and served to the World Wide Web.
(http://www.lib.berkeley.edu/TeachingLib/Guides/Internet/Glossary.html, n.d.)
Web chat- Web chat is the process of video and audio for an online conversation.
(http://www.lib.berkeley.edu/TeachingLib/Guides/Internet/Glossary.html, n.d.)
Importance of the Study
If online group study via video chat is successful in helping adult learners to grasp programming , the same solution can be applied to other challenging disciplines and increase retention rates in online courses. According to Ali and Leeds (2009), the impact of simple face-to-face orientation for online learners significantly increased retention rates in online learners. In addition, Salmon and Nie (2008) found increased retention rates in online courses by just adding occasional audio pod casts. Evidence of the effectiveness of online group study sessions would support educational funding for implementation of such infrastructures, further increasing retention rates and lessening the digital divide.









    	 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 elements of immediate file sharing, note taking, text chat, screen sharing and future reference ability through saved sessions to YouTube that can be viewed repetititvely.
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 (Brufee, 1984). John Dewey studied the social aspect of learning and advocated education through discussion and hands on problem solving in the mid 1930s. (Dewey, 1938). Kurt Lewin (1935) and Morton Deutsch (1991) coupled social interdependence frameworks with cooperation competition as an early model of collaborative learning. 
         	The two large contributors from the early years of collaborative learning theorists are Jean Piaget (1971) and Lev Vgotsky (1978) . . Piaget’s focus was the development of the premise that individual intellect contributed to social interaction in the 1920’s. When two group members in any setting, be it online or on ground, disagree on a topic or problem, it was thought 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 to the theory of social constructivism in the 1930's.  Vygotsky’s logic 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).  
 	Social constructivism and collaborative learning have similar goals. Vygosky (1978) posited that learners form meaning from their experiences.  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), for social constructivist learning to occur, interaction between participants should be 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). 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. The focus of their work was on distance education, where they postulated that the distance between learner and teacher had adverse effects on learning  (Moore and Kearsley, p. 200). Moore coined a term called “transactional distance” and wrote that it "leads to communication gaps, a psychological space of potential misunderstandings between the behaviors of instructors and those of the learners".  As it applies to this study, transactional distance may be felt through poor internet connections or poorly running computers with antiquated processing speeds.
Examples of Social Constructivist Learning Environments
         Treisman (1983), 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). 
          	Treisman’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. This is based off of the theoretical framework provided by the Treismann study (1983) and then supported by Chinn (2007).
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, 1998) . 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 a web site or digital art piece 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 web design student can vary, but the deliverables are more specific to the web design student who sees an immediate result from programming success.  The web designer needs programming skill to make his or her art function. 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 web designer has programming anxiety, it will most likely be similar to the minority or female math student  similar to the participants from Treisman’s study 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.





















	




 CHAPTER THREE: RESEARCH DESIGN
	Research Design

             This is a mixed methods study that will examine the use of online group study sessions as a tool for for teaching web designers how to program. Quantitatively, A Likert style survey will gauge both attitude and anxiety toward programming and provide inclusionary data. A pre-test and post-test will determine if the participants’ programming ability has improved. A qualitative post study survey will illicit information about the learners’ perceptions of the online group study sessions.
           Participants will be selected to participate in weekly 1 hour online study sessions over a period of four weeks. They will be given quizzes on the content before the first session and after the last session. The sessions will be in small groups of four learners with a moderator similar to Uri Treisman’s group study model (1992). This researcher will be the moderator. Learners will be given programming problems during the session and asked to solve them collaboratively. Quantitatively, test scores from programming quizzes based on logic and applicability before and after the study will be analyzed. The following describes the timetable  and methodologies for implementation of this study. 
 Selection of Subjects
The study will use alumni from the Web Design program at a career centered art college. The challenge of recruiting appropriate learners for both experiments is finding the web designers who need help and are motivated but may have an aversion to programming or technology in general.  The study will begin by inviting alumni from the academic discipline to participate in online group study session. 
The number of participants will be over 20. Chinn (2007), who had tested the effectiveness of on ground group study sessions on alleviating programming anxiety had class sizes of 19, 20 and 25, of which 5, 5, and 7 students were placed in a Treisman-style study group respectively.  Chinn’s study specifically measured the effectiveness of group study in the development of students’ analytical and logical skills as they pertained to solving programming problems.
Inclusionary requirements
Two questions on the aforementioned attitudinally focused survey will reveal two areas of inclusionary criteria:
1. Do you need help with programming?  
2. Do you have an aversion to the programming? 
If the learners fall within the aforementioned inclusionary criteria, a group of four will be assigned to each other as online “study buddies.” Learners not falling into the above categories will still be allowed to participate in a study group, but their data will not be used to determine the effectiveness of the online model as they are not the focus of a this educational model which is based off of the similar model utilized by Uri Treisman (Treisman, 1992).                                            Instrumentation
Survey Instrument for Confidence
            An online survey will be given to the alumni wishing to participate in the study. The participants will be given a unique password enabling them to submit the survey one time and ensure secure access. Students will be given a programmatic task similar to what a web programmer might face on the job. Participants will respond with their comfort level to each question. The survey will not require a code for missing data as each form field will be validated with JavaScript. The answers will be stored in a password protected, mysql database. The data will then be brought into SPSS for analysis. Similar to the Uusimaki and Kidman (2004) survey, there will be discrete categories of data that will be sorted and analyzed via a box plot. The survey tool will contain structured, closed ended questions asking students’ reactions to programmatic tasks similar to a survey instrument used to test anxiety toward math by Uusimaki and Kidman. . 
The survey has 12 questions, six pertaining to anxiety and six pertaining to attitude in two-sections of questions (Appendix A).
Anxiety Instrument
The levels of measurement will be ordinal, ranking participants’ apprehension to each task. There will be six choices for the students to choose after each task. They will be assessed on six-point Likert-type rating scale. Likert-type scales have been used to gauge attitudes toward mathematics in several studies where the scales ranged from extremely negative to extremely positive (Nicolaidou & Philippou, 2003).  In this study, three options will detect negative emotions ranging from nervous (-1), to worried (-2), to frustrated (-3). Conversely, three options will detect positive emotions beginning with “comfortable” (1), followed by “confident” (2) and ending with “extremely confident” (3).
Attitude Instrument
 	The attitude portion of the survey will be modeled after Ma and Kishor’s survey instrument (1997) were students were administered with a questionnaire to find out their attitudes towards mathematics. The students answered questions regarding their personal confidence perceived usefulness with mathematics. The survey will also have a structured, closed-ended portion of survey and the level of measurement will be ordinal. The concept is to ask questions deemed important to the industry, also similar to Anderson asking important math questions (Anderson, 2007). Anderson created an online survey for 43 students in grades 4, 5 and 6 to test both anxiety and attitude responses for six particular mathematics word problems. In the Anderson study, the data was analyzed for a relationship between mathematics anxiety and attitude and a correlation was discovered (Anderson, 2007).
Qualitative Post Study Survey
	A second online survey with open-ended questions will make up the qualitative aspect of the study. The first question will gauge the participants’ prior experience and perception of online learning.  The second question will ask the participant to describe any experiences with on ground group study in order to elicit a thought process for the next questions that ask open ended questions pertaining to this specific study. Lastly, participants will be asked their perceptions about the online tool utilized for the study (Appendix B).
Procedures
         This study will utilize the findings of both the aforementioned studies and test them in an online environment with a similar field of study. My online study will chart the challenged programming study groups before and after the sessions.  To begin the study, approved participants from the survey data will take a logic-based, problem-solving test regarding a specific technology. There will then be one-hour group study sessions online each week for four weeks after which, a similar second quiz will be given. The performance of the participating students will be compared before and after the sessions.
         This researcher will monitor the discourse and sessions similar to Treisman’s role model theories. Treisman’s model would have one authority figure guiding the group learning. This person would be a teaching assistant familiar with the course content or even Treisman himself. Similar questions that were on the initial quiz will also be given, but reworded on the final quiz.
        Each session will be focused on problem solving and programmatic logic. The administrator will present a question that will be solved collectively by the group. This correlates with web programming as the study’s survey will target tasks where the students may not see immediately where to start in order to solve a problem or perform a task.  If students of similar skills and attitudes are given a problem that can be solved collaboratively and have success, it is hoped their anxiety will decrease, and their confidence and attitude will increase. Eventually, personal confidence may allow increased problem solving capabilities away from the group dynamic. This is similar to Chinn (2007).
Experiment 1
        The primary experiment will focus on the attitudinal changes of students participating in the online sessions. A qualitative survey with open-ended questions will be given after the study has ended. 
Experiment 2
	This quasi-experiment will examine whether the problem solving logic and programmatic capabilities of participants improve by examining the scores from two quizzes before and after the sessions. The quizzes will require participants to solve logic-based programming questions. Time is an important factor here when understanding the most frequent complaint from students pertaining to answering programming questions is that they do not know where to start or how to approach a problem. Answering programmatic problems within the allotted one hour study sessions would indicate an increase in logic and reasoning that would reflect improvement, also similar to Chinn’s findings (2007).      
    
		Methodological Assumptions		
            Dependent Variables
A dependent variable is the participant’s anxiety toward programming. A second dependent variable of the study will be the learner’s overall ability to improve their scores on course related tests and overall grades when using the online implementation of group study. 
 Independent Variables
       The independent variables will be the online system and the method in which it is used. It will be up to the instructor and role model to monitor the system and see that it functions as similarly to an on ground group study model as much as possible. Students should be ready to use the collaboration opportunity for the purposes that group study intends, to exchange ideas, to boost confidence and increase the overall abilities of each member of the group. 
      Independent variables include the concepts covered in the quizzes and surveys. The initial survey must clearly indicate a learner’s aversion to the technology. This means an appropriate assignment that demands a certain technology must be given. That same technology must be used in the beginning and final tests to ensure consistency and validity of statistical results. The programming language PHP will be the technology. Chinn’s study also demanded consistency in questioning, especially with problems of logic, to ensure validity (Chinn, 2007).                                   
		 		  Ethical Considerations
       The gatekeepers in this scenario are the participating alumni and the Internal Review Board at Argosy University. Alumni will be informed of the study and asked to sign consent forms prior to the study sessions.          
                                                        Materials
         To truly gain an assessment of a content delivery tool, Joy and Garcia (2000) recommend considering the following elements of research: sampling, size of sample, prior knowledge, ability, learning styles, media familiarity of the participants, teacher effects, time on task,
and instructional method (Lonn, 2009). Additionally, in order to replicate the successes of past group study models, the online application needs to simulate the group environment.  The most appropriate current tool is Google Hangout. The combination of audio and video will be supported with a text chat. Much like notes in a group study effort, the text chat notes will be saved to a database for later reference and can be printed at any time and all members may enter an idea.   
         Replicating the immediacy of on ground group study is the intention of this application. The exchange of ideas and knowledge that can bring all members of a group to a higher level of learning has in the past been impeded by a lack of technology. With the integration of Google Hangout, immediate exchange of ideas and files can be supported with groups of up to eight students. The exchange of files on a greater than peer-to-peer connection can be achieved through Ajax technologies and will be vital to our testing. Because study groups meet face to face, the exchange of files is as simple as reaching across a table. The online application will have file-sharing capabilities through Google drive that are immediate and can be instantly opened so that there is no loss of ideas or data.  
       				Data Processing and Analysis
     The Treisman model focused its data analysis solely on the grades of at risks students (Treisman, 1992). This study’s model will determine improvement by creating a timeline of logical developments and both successes and failures week by week similar to Chinn  (2007)
       The study will use the video and chat portions of the online environment to document all events and ideas that are exchanged. Because the focus of the implementations of both courses, the data will need to be qualitatively analyzed. Similar to Chinn, I will look for the ability of the web designers as a group to assimilate the next logical step to solving a problem when confronted with a challenging concept (Chinn, 2007).
      Quantitatively, similar to Chinn’s methodology, the study will look for not only general improvements in the test scores between the pre and post quizzes exams, but will also look for improvements in logic by evaluating the speed it takes the challenged group to take the tests, as they will be asked similarly worded logic based questions in each test. Scatter plots with regression lines both by the course and over time will be analyzed and compared to gauge effectiveness. 
Data Analysis of Survey Data
      Gaining a greater understanding of several relationships is the goal of the aforementioned variables. First and foremost, it seeks to discover if there is a relationship between the web designers and anxiety. If such an anxiety exists, the survey seeks to determine to what extent. Finally, the relationship between said anxiety and the participants’ attitude toward the subject needs to be understood if this potential problem is deemed to be worthy of further study. 	Running a one-way ANOVA to determine whether there is a statistically significant difference between the sample groups will compare the aforementioned means of both attitude and anxiety. An ANCOVA analysis will then be run to determine if the anxiety decreased over time. The dependent variable will be the mean of anxiety overall and the fixed factor will be the course in which each student was enrolled. .
        Testing the efficacy of an education model can also be affected by many external factors. If one were to give a pretest before a proposed educational model were introduced, assuming all conditions were the same, there are several confounding variables that are still out of the experiment’s control.  While location can be replicated, time cannot, allowing our test to be affected by several variables. Perhaps our subjects did not get much sleep, or their diet has changed from one testing point to the other.  This requires that our experiment rely on mixed methods focused on both quantitative and qualitative results. We can extract quantitative value from all study groups, while focusing on the qualitative data our small study groups of challenged students generate.
             Any educational endeavor will have confounding uncontrollable variables. While one would need to be an expert in the field of programming for any internal validity, external validity will be not only possible, but encouraged in other subject matters. Although the code compiling and text editing features of the application are pertinent to programming, the file sharing and video chat can be tested on any subject matter. 
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                                                  APPENDIX A
[bookmark: _Toc262564143][bookmark: _Toc263935594]Presurvey for Inclusionary Participants
Name:  
This purpose of this survey is to determine your perception of web programming. Honest responses will help dictate the speed of the online group sessions and will remain private. Thank you for your interest and participation and helping to make these sessions better fit your needs as designers learning to program. Please take this seriously as the quality of the data will impact your experience positively.

The following survey is two sections and should not take more than one half hour to complete. You will need to sign in under the username and password given you. If you did not receive login credentials, please contact your kdsecor@gmail.com.

Web Programming Survey
Name:
This purpose of this survey is to determine your perception of web programming. Honest responses will help dictate the speed of the sessions and will remain private. Please take this seriously as the quality of the data will your experience positively.

The following survey is two sections and should not take more than one half hour to complete. You will need to sign in under the username and password given to you. 
Section 1.
The purpose of the first section is to gauge your feelings after reading each question. You do not need to perform any task; you only need to accurately report your feelings toward the request. Responses will be ranked from negative reactions on the left, to positive reactions on the right.
· 
	My web page has a dynamic checkout. Please add 7% to the total of my checkout page in either PHP or Javascript.

	 
	Frustrated
	Worried
	Nervous
	Comfortable
	Confident
	Fine

	After reading this question, describe your feelings:
	 -3
	 -2
	 -1
	 1
	 2
	 3


· 
· 
	In any language, detect the browser’s screen resolution

	 
	Frustrated
	Worried
	Nervous
	Comfortable
	Confident
	Fine

	After reading this question, describe your feelings:
	 -3
	 -2
	 -1
	 1
	 2
	 3


· 
· 
	With Javascript, validate this checkout form 

	 
	Frustrated
	Worried
	Nervous
	Comfortable
	Confident
	Fine

	After reading this question, describe your feelings:
	 -3
	 -2
	 -1
	 1
	 2
	 3


· 
· 
	


Your company has offered to pay you $10,000 to take care of its email blasts. Write the cron job.
	 

	 
	Frustrated
	Worried
	Nervous
	Comfortable
	Confident
	Fine

	After reading this question, describe your feelings:
	 -3
	 -2
	 -1
	 1
	 2
	 3


· 
· 
	


Your company has asked you to install oscommerce, an open-source shopping cart.
	 

	 
	Frustrated
	Worried
	Nervous
	Comfortable
	Confident
	Fine

	After reading this question, describe your feelings:
	 -3
	 -2
	 -1
	 1
	 2
	 3


· 
· 
	


Your database has been hacked…secure it.
	 

	 
	Frustrated
	Worried
	Nervous
	Comfortable
	Confident
	Fine

	After reading this question, describe your feelings:
	 -3
	 -2
	 -1
	 1
	 2
	 3


· Section 2:
Section two will gauge your perception of your own ability to answer a programming problem. Your honest responses will help direct course content toward your comfort level. Remember, you do not have to complete the task required, only to select one of the answers that best fits your feelings toward the task. Responses will be ranked from negative reactions on the left, to positive reactions on the right.
· 
	


In either  PHP or Javascript find the remainder of 29032902049 / 8988908
	 

	 
	I am not good at programming like this
	I would not try to answer this programming problem if I didn’t have to.
	I think this problem would not be easy to answer.
	I think programming like this is important in the world.
	I think answers to problems like this might be useful in my life.
	I like this kind of programming problem.

	After reading this question, describe your feelings:
	 -3
	 -2
	 -1
	 1
	 2
	 3


· 
· 
	


Using any programming language, detect the language setting of the browser
	 

	 
	I am not good at programming like this
	I would not try to answer this programming problem if I didn’t have to.
	I think this problem would not be easy to answer.
	I think programming like this is important in the world.
	I think answers to problems like this might be useful in my life.
	I like this kind of programming problem.

	After reading this question, describe your feelings:
	 -3
	 -2
	 -1
	 1
	 2
	 3


· 
· 
	


You have been assigned to make your company’s website accessible to the handicapped.
	 

	 
	I am not good at programming like this
	I would not try to answer this programming problem if I didn’t have to.
	I think this problem would not be easy to answer.
	I think programming like this is important in the world.
	I think answers to problems like this might be useful in my life.
	I like this kind of programming problem.

	After reading this question, describe your feelings:
	 -3
	 -2
	 -1
	 1
	 2
	 3


· 
· 
	You’ve been asked to take all of the content for a well-established web site and put it in a database.

	 
	I am not good at programming like this
	I would not try to answer this programming problem if I didn’t have to.
	I think this problem would not be easy to answer.
	I think programming like this is important in the world.
	I think answers to problems like this might be useful in my life.
	I like this kind of programming problem.

	After reading this question, describe your feelings:
	 -3
	 -2
	 -1
	 1
	 2
	 3


· 
· 
	


You been asked to make your company’s website accessible for all mobile devices.
	 

	 
	I am not good at programming like this
	I would not try to answer this programming problem if I didn’t have to.
	I think this problem would not be easy to answer.
	I think programming like this is important in the world.
	I think answers to problems like this might be useful in my life.
	I like this kind of programming problem.

	After reading this question, describe your feelings:
	 -3
	 -2
	 -1
	 1
	 2
	 3


· 
· 
	


You’ve been asked to become a designer for less money than a programmer, performing design tasks only with your web firm, would you accept?
	 

	 
	I am not good at programming like this
	I would not try to answer this programming problem if I didn’t have to.
	I think this problem would not be easy to answer.
	I think programming like this is important in the world.
	I think answers to problems like this might be useful in my life.
	I like this kind of programming problem.

	After reading this question, describe your feelings:
	 -3
	 -2
	 -1
	 1
	 2
	 3




















                                                      APPENDIX B
      Post Study Survey Questions
1. Please describe your experience with the online education.
2. Please describe your experience with on ground group study sessions.
3. Please describe your experience with the sessions offered for this study.
4. What were your feelings toward programming before the sessions?
5. What were your feelings toward programming after the sessions?
6. Please describe your interactions with other study group members.
7. What is your opinion of Google hangout as a group study tool?
8. What is your opinion of Google hangout as an educational tool?





















APPENDIX C

Argosy University, Southern California
Informed Consent Form

Please read this consent agreement carefully before agreeing to participate in this study.

Title of Study:  THE EFFICACY OF ONLINE GROUP STUDY FOR WEB 
DESIGNERS LEARNING WEB PROGRAMMING
Purpose of the Study:  This research study is being conducted by Kristian Secor to examine online group study as a tool for learning web programming
What you will do in this study: You will take a survey that will determine your attitude and anxiety toward web programming. You will then be asked to participate in four weekly one-hour online sessions.
Risks:  There are minimal risks for participation in this study.  This research study is designed explore another learning option for adult learners. 
Benefits: You will receive free additional education through the one-hour tutoring classes. 
Confidentiality:
All information provided will remain confidential and will only be reported as group data with no identifying information. The YouTube recordings will be kept privately and not be available publicly. The links will only be shared with group members and the videos will be removed at the end of the experiment.  All the information gathered from the study, will be kept in a secure location and only those directly involved with the research will have access to them.  After the research is completed, the information will be destroyed after a period of a year.
Participation and withdrawal:
Your participation in this study is completely voluntary.  You may withdraw from the
study at any time .  You may withdraw by telling the experimenter that you no 
longer wish to participate.

Initial                Date 
1

17


Researcher Contact:
If you have any further questions after participating from this study, please contact me at
(619)-727-8541 or kdsecor@gmail.com

Whom to contact about your rights in this experiment:
This study is conducted under the supervision of Dr. Adrienne Anderson from the Argosy
University, San Diego County, Department of Education.  She can be contacted at (937) 470-7203 or adranderson@argosy.edu or you can contact the Chair of Argosy University, Southern California Institutional Review Board at 601 South Lewis Street, Orange, California, 92868 or (714) 620-3625.

Before signing this consent form, please talk to the researcher to clarify anything on this consent form or any concerns you have about participating in this research study

Agreement:
The purpose and nature of this research study has been explained to me by the researcher
and I agree to participate in this study.  I understand that I am free to withdraw at any time without any penalty.  I have also have written my initials and today’s date at the top of each page. After signing this consent form, I will also receive a copy of this consent form for my own records.


Signature
 (
10
)

Date:

Name (print):  	
 (
10
)

Researcher Signature
 (
10
)

Date:

 (
10
)
Name of Researcher (print):






                                                          Ato learning fouradult learnerskdsecor@gmail.co
m
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