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 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).
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 dependent on the instructor 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 or lack of confidence with 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. 	Analysis of covariant data will determine whether there is a statistically significant difference between the sample groups will compare the aforementioned means of both attitude and anxiety. A covariance 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.
			External Validation
             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
Qualitative 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



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):



APPENDIX C
Qualitative 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.
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