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CHAPTER ONE: INTRODUCTION
Problem Background
A 
study from Georgetown University showed that individuals who are either commercial artist or graphic designers had the sixth highest unemployment rate of all the college majors in the United States at 10.5% (Carnevale & 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 which have led to these statistics, including a changing job market requiring advanced technological skills for artists
. The canvas for the modern digital artist is not made of cloth or paper but is a computer screen. If art students are unable to pass classes that demand mathematical, logic and technological skills that enable them to work with these modern media, they may not be able to successfully enter the modern art job market
. Art students are often unprepared for these challenges resulting in low persistence rates, increased student anxiety, skill and course avoidance and consequential student loan defaults when they are unable to secure employment (Salmon, 2012). 
. Art school curriculums has traditionally offered courses teaching visual and creative skill (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 students 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). Students 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 & 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 curricula 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
. However, it presents its 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 knowledge set and more than likely increased anxiety
.

       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.  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 Dr. Uri Treisman (1983), who noticed in the 1970’s 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 from 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
 (Triesman, 1992). Other University’s 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, minorities and females calculus students who got A’s and B's 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 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 2000’s. 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 screencast capabilities may not only match the effectiveness of on-ground group study, but also even improve it (Martin, Parker and Ndoye, 2012).

          An online group study environment, it is possibly more comfortable for a learner to sit at home away from any fears being publicly embarrassed in a classroom for not knowing an answer when called upon
. Additionally, an online group study 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. Group study in higher education has had an overall positive impact on learning
. 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 and Associates, 1990
). In addition, it has also been discovered that higher order thinking skills have been fostered through group study (Collier, 1980). 
Purpose of the Study
The purpose of this study is to determine whether the group study sessions reduce or increase anxiety among the students with self-admitted anxiety toward programming. Programming anxiety is similar to math anxiety in both its effects and symptoms (Connolly, Murphy and Moore, 2009). Ma and Kishor have shown anxiety toward programming has been shown to cause both avoidance and reduced confidence and self-efficacy (1997).
   
Historical research of anxiety has shown the effectiveness of building support structures for anxious students
.  A secondary benefit of group study has been an increase in student ability to begin solving complicated problems. Chinn’s study replicated the Treisman 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 proven to be a big cause of math anxiety (Treisman) A synchronous learn system may removes 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
Three 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 anxiety of students toward the challenges of web-based programming. A secondary goal is to qualitatively understand the ways in which students utilize online group study. A third and last goal is to explore whether the group study resulted in increased programming ability for its participants.


1.    Can  online study groups facilitate  the reduction of  anxiety experienced by students toward programming?

2.    In what ways can online group study assist students with technological and programming difficulties?
3.   What is the overall efficacy of online study groups at increasing programming ability among participating students?



Limitations

          
There are several limitations for this study. The first is  the researcher whose experience as a teacher of web programming for artists for 11years 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 reaserch which favors this researchers 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 students do not have access to the internet bandwidth required for a smooth experience.

Delimitations
Conducting this research in California only may be a delimitation
.

 
Definition of Terms



For this study, the word aversion will refer to the concept of avoiding programming despite the necessity to accomplish a goal. In addition, programming will be defined as web programming, specifically the use of server-sided languages such as Pre-hypertext Processor (PHP) and browser based languages such as JavaScript, both vital to functionality of the modern web page. The study will focus on the students enrolled in courses pertaining to these languages.
          Anxiety for this study is defined as an involuntary emotional response similar to past studies done by Anderson (2007), Ma and Kishor (1997) and Uuzimaki and Kidman (2004) who have used survey tools to detect anxiety toward mathematics. 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). 
Aversion- Aversion is the avoidance of performing a task. (http://www.merriam-webster.com/dictionary/aversion, n.d.)
Client Sided- Refers to languages that control a web browser. (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 is proven effective, the same solution can be applied to other challenging courses and increase retention rates in online courses. According to Ali and Leeds (2009), the impact of simple face-to-face orientation for online students significantly increased retention rates in online students. 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.

       
References
Ali, R. and Leeds, E. (2009). The impact of face-to-face orientation on online retention: A pilot study. Online Journal of Distance Learning Administration, 12 (4). Retrieved, June 14, 2012, from http://www.westga.edu/~distance/ojdla/winter124/ali124.html.
Allen, I. E., & Seaman, J. (2007). Online Nation. Five Years of Growth in Online learning. Needham, Mass.: Sloan Consortium.
Anderson, V. (2007). An online survey to assess student anxiety and attitude response to six different mathematical problems. Proceedings of the 30th Annual Conference of the Mathematics Education Research, Group of Australasian, Vol. 1, 1− 10.
"Art Institute of Pittsburgh (The) - Student Loan Default Rates by School." Student Loan Default Rates by School Reference. Compare reviews & ratings. N.p., n.d. Web. 11 Oct. 2013. <student-loan-default.findthedata.org/l/4409/Art-Institute-of-Pittsburgh-The>.

Art Institutes Course Catalog - The Art Institute of California & Mash; San Diego, a campus of Argosy University. (n.d.). The Art Institutes. Retrieved October 22, 2013, from http://new.artinstitutes.edu/flyover/catalogs/25

Ashcraft, M., & Kirk, E. (2001). The relationships among working memory, math anxiety, and performance. Journal of Experimental Psychology. General, 130(2), 224-237.
Barkan, M. (1962). Transition in art education: Changing conceptions of curriculum content and teaching. Art Education, 15(7), 12-28.
Career Overview: Web Design - Wetfeet. (2012, December 3). Wetfeet. Retrieved October 27, 2013, from https://www.wetfeet.com/articles/career-overview-web-design.
Carnevale, A., & Cheah, B. (n.d.). Georgetown University. Georgetown University. Retrieved September 25, 2013, from http://www9.georgetown.edu/grad/gppi/hpi/cew/pdfs/HardTimes.2013.2.pdf (tags: none | edit tags).
Chinn, D. and Martin, K. (2007), Treisman workshops and student performance in CS.

         Journal of Computing Sciences in Colleges, 23 (2), p.67-68. 

Collier, K. G. (1980). "Peer-group learning in higher education: The development of higher-order skills." Studies in Higher Education, 5(1), 55-62.

Connolly, C., Murphy, E., and Moore, S. (2009). Programming anxiety amongst computing

students--A key in the retention debate? IEEE Transactions on Education, 52(1):

52-56.

Cooper, J. and Associates. (1990). Cooperative learning and college instruction. Long Beach: Institute for Teaching and Learning, California State University.

Joiner, R., Littleton, K., Faulkner, D., & Miell, D. (2000). Rethinking collaborative learning. Free Association Press.
Gillen, Andrew (2013) "In Debt and In the Dark:  It’s Time for Better Information on Student Loan Defaults." Education Sector at American Institutes of Research. N.p., n.d. Web. 15 Oct. 2013. http://www.educationsector.org/sites/default/files/Defaults_CYCT-F_JULY.pdf.

"Glossary of Internet & Web Jargon." The Library-University of California, Berkeley. N.p., n.d. Web. 12 Oct. 2013. <http://www.lib.berkeley.edu/TeachingLib/Guides/Internet/Glossary.html>.
Kotamraju, N. P. (2002). Keeping up: web design skill and the reinvented worker. Information, Communication & Society, 5(1), 1-26.
Lonn, S. D. (2009). Student use of a learning management system for group projects: A case study investigating interaction, collaboration, and knowledge construction (Doctoral dissertation, The University of Michigan). 
Ma, X., & Kishor, N. (1997). Assessing the relationship between attitude toward mathematics and achievement in mathematics: A meta-analysis. Journal for Research in Mathematics Education, 28, 26-27.

Martin, F., Parker, M. A., & Ndoye, A. (2011). Measuring Success in a Synchronous Virtual Classroom. Student Satisfaction and Learning Outcomes in E-Learning: An Introduction to Empirical Research, 249.

McInerney, V. Computer anxiety: assessment and treatment. Milperra, N.S.W.: [University of Western Sydney, Macarthur, Faculty of Education and Languages], 1997. Print.

Meece, J.L., Wigfield, A., and Eccles JS. (1990). Predictors of math anxiety and its consequences for young adolescents’ course enrollment intentions and performances in mathematics. J. Educ. Psychol 82:60–70.
Raymond, S. (n.d.). Print media is dead, but lives on in tablets | ZDNet. Technology News, Analysis, Comments and Product Reviews for IT Professionals | ZDNet. Retrieved March 30, 2012, from http://www.zdnet.com/blog/perlow/print-media-is-dead-but-lives-on-in-tablets/17812.
Rovai, A. P., & Wighting, M. J. (2005). Feelings of alienation and community among higher education students in a virtual classroom. The Internet and Higher Education, 8(2), 97-110.

Ruffins, P. (2007, March 8). A Real Fear. Diverse Issues in Higher Education. Retrieved October 8, 2009, from http://www.highbeam.com/doc/1G1-160926383.html

Salmon, John. "The Design Gap | BrowserMedia." Washington DC Web Development Web Design Maryland | BrowserMedia. N.p., n.d. Web. 12 Oct. 2013. <http://www.browsermedia.com/blog/2012/05/07/the-design-gap>.

Scarpello, G.V. (2005). The effect of mathematics anxiety on the course and career choice of high school vocational-technical education students. Unpublished Doctor of Philosophy thesis, Drexel University. Retrieved, June 7, 2012, from http://idea.library.drexel.edu/bitstream/1860/492/8/Scarpello_Gary.pdf
Sharifrazi, Farnaz (2012). The Investigation of a Synchronous Engagement System (SES)

to Alleviate Anxiety Among eLearning Students in an MBA Program (Doctoral dissertation). Retrieved from ProQuest Dissertations and Theses Database.  (1039269446).

Slavin, R. F. (1980)."Cooperative learning." Review of Educational Research, 50(2), 315-342. 

Raymond, S. (2011). Print media is dead, but lives on in tablets. <i>ZDNet</i>. Retrieved October 27, 2013, from http://www.zdnet.com/blog/perlow/print-media-is-dead-but-lives-on-in-tablets/17812

Treisman, U. (1992). Studying students studying calculus: A look at the lives of minority mathematics students in college. The College Mathematics Journal, 2 

Treisman. (n.d.). Home Page English 112 VCCS Litonline. Retrieved May 30, 2012, from http://vccslitonline.cc.va.us/mrcte/treisman.htm
Treisman, P. U. (1983). Improving the performance of minority students in college-level mathematics. Innovation Abstracts, 5(17), 4. http://search.proquest.com/docview/63414126?accountid=34899
Uusimaki, L., & Kidman, G. (2004, November). Reducing maths-anxiety: Results from an online anxiety survey.  Paper presented at the Australian Association for Education Research Annual Conference, Melbourne. Available at http://www.aare.edu.au/04pap/kid04997.pdf

�Unless you have the year?


�Citation.


�Citation.


�How did we get here?


�Citation.


�How do you know this? The reader does not and you have to educate.


�Need citations for your reader.


�Check APA format for quoting.


�Improvement in what?


�This needs to be reworderd.


�Citation needed to support claim.


�Are these minorities? Given the construct of what you are discussing you may want to make this clearer.


�Citation needed.


�What are the three theoretical frameworks that you are going to study?


�Please look up what delimitations are and insert more appropriate delimitations. These are things you have control over size of group, locaton, etc.


�All terms have to be cited in the body of the text. 


�Talk about definitions globally and then lay ourt specifically.


�All these terms need to have a formal source.





