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Introduction
Video games have been present in education since the 1980’s when children were encouraged to play a computer game called “Oregon Trail” in order to learn about US History.  While the game itself was simple in design, it became a staple in the classroom and served as a reward to students.  However, the usefulness of gaming grew beyond simple entertainment.  Studies exploring the benefits of using video games to learn proved that they were not just child’s play.  

Using Qualitative research methods, I will attempt to answer specific research questions aimed to examine the link between motivation and Portal 2.  Teaching and learning does not just involve the transfer of knowledge.  A learner must be able to understand the information and be able to apply it in real life settings.  This directly impacts a learner’s concept of self-efficacy, which is defined as a “person’s judgment of their capabilities to organize and execute courses of action required to attain designated types of performances” (Schunk, D. H., Pintrich, P. R., & Meece, J. L. 2008) 

The purpose of this study is to understand the motivational effects that Portal 2 can have on a group of learners.  The information gathered will hopefully provide insight on how to use them in a variety of educational settings.
Literature Review: Objective
Educationalists like Dr. Sasha Barab have not only experimented with the use of gaming, but they have gone so far as to create entire online educational gaming systems. With the assistance of fellow professors and the support of Indiana University, Dr Barab created the online simulation game, Quest Atlantis.  His intention was to provide an environment for students to learn using transformational play.  In the article Transformative Play: Games as 21st Century Curriculum, educators are finding that students are discouraged with the unrealistic concepts presented in their daily curriculum.  Simple rote memorization and tedious projects do not translate into real world settings.  Therefore, tools and technologies that are able to create bridges to real world settings are being explored. Online gaming can mimic the complexities of entire worlds, allowing students to participate, interact and apply the knowledge they learned in a diverse simulation (Barab, Gresalfi, Arici, Pettyjohn Ingram-Goble, 2010).

Since the game Portal 2 is viewed in first person mode, it can be described as similar to a simulation.  Learners can experiment with different options and see their decisions played out in real-time.  Working together brings their decisions to life. “A simulation environment allows students to experiment and try with different approaches and strategies. They immediately see the consequences of their decisions or lack of decision making” (Deyenberg, 2010).

The simulations in video games create a highly interactive environment for reflective learning and processing of experiences. According to Clark and Mayer (2008), two motivational principles would be utilized in this process:  The Segmenting Principle and the Personalization Principle.  The Segmenting Principle would have the learning process broken down into phases or manageable chunks where the learners could practice independently and then interact with other players. The Personalization Principle would be evidenced by the conversational style, which emerges in the gaming community.  Mini societies emerge while playing the game and unspoken rules are created by the individual players.  

Interestingly enough, Ellis (2008) points out that much of the dialogue that takes place within the game has nothing to do with the dynamics of playing the game.  Players were using this time to bond and form strong social networks.  Team building is essential to learning as well as functioning in the workplace.  Humans gravitate towards a group for a sense of belonging.  The act of even assigning a name to a certain group can form a sense of community.  Ellis asserts, “A meta-analysis of team building research found that team building interventions tend to emphasize at least one of four possible components: goal setting, interpersonal relations, problem solving, and role clarification.”  All of this can be realized within the group dynamics and encouraged with specific gameplay expectations. Clark and Mayer (2008), posits “To be effective, the goals, activities, feedback, and interfaces of simulations and games must align with the desired instructional outcomes”.  All of these principles share a common theme in motivation: Social Cognitive Theory.
Perspective or Theoretical Framework

Ethnographic Case Study

Ethnography is a descriptive study of a culture or a specific group. Ethnography has roots in socio-cultural anthropology, but has gained popularity in social sciences fields such as psychology or communication studies.  This study will use an ethnographic case study as its qualitative research method.  The idea is to build theory that supports the idea that using the video game Portal 2 can actively involve the learner and motivate them in the process.  Glesne quotes, “Traditional ethnography strives to describe what is, while critical ethnography looks at what “could be” and moves toward action (Thomas 1993).  

Ethnography is a different approach to research.  Harry Wolcott states, “Ethnography refers both to the research process and the customary product of that effort—the written ethnographic account” (Conrad, C., Haworth, J. G., & Lattuca, L. R., 156).  Understanding the workers of a group or culture is the main theme to ethnography.  It is the purpose and the inspiration for collecting the data.

Case studies are a proven to help student learn topics that are often difficult to understand just using literature.  They allow the student to examine specific cases and analyze their findings (.  They allowSmith, Vega & McCrickard 2008).  Case studies tell a story and present the topic in a way that takes the reader on a journey.
Significance
In order to truly understand how playing Portal 2 can cause someone to learn, one must observe the process in order to correctly record the experiences feelings, beliefs and values that the game provides (Marshall & Rossman, 53). The use of an ethnographic case study will be employed in order to determine the reasoning behind the increased learning.   Numbers and statistics cannot successfully express feelings and motivations.  The ethnographer has the ability to be a watchful observer, collecting small details that casual spectators may overlook.  They become a part of the community of learners and are able to understand their individual needs and desires.  Understanding how the social dynamics of the group working together to solve the puzzles within Portal 2 can provide researchers the crucial information needed for this study. 

Since we will be creating a study that analyzes the effects that Portal 2 has on motivation in the classroom, interviews, casual interactions and observations to collect data will give the most in-depth results.  Wolcott describes the two different approaches to performing interviews:  formal and informal.  I believe the use of informal interview will provide the least stress upon the participants and promote honest feedback.  These casual exchanges will allow the researcher to become a part of the group and observe spontaneous interactions and reactions to the elements within Portal 2.

The concept of using video games in the classroom is not a new one.  However, since there are many video games in existence and their goals and objectives vary, there are scattered studies available to analyze.  Recently, educators have begun to use the game Portal 2 to assist with the Science, Technology, Engineering and Mathematics learning track (STEM).  “One of the biggest challenges in teaching science, technology, engineering, and math is capturing the students’ imaginations long enough for them to see all of the possibilities that lie ahead” (Learn with Portals, 2011).  This study will be a valuable contribution to the learning community using Portal 2 as a learning tool.
Advantages of an Ethnographic Case Study
· Provides a diverse and explicit description of events or situations
· Allows for the researcher to apply different methods and track their results
· Complex issues can be dissected and critically analyzed 
Disadvantages of an Ethnographic Case Study
· Researcher can potentially influence the participants or data in a negative way
· The researcher can inflict a bias onto the data collected
· Data can be hard to compare or track if participants are not similar
Methods, techniques, or modes of inquiry
Learners

The learners will be a group of adult students, ages ranging from 18-23.  They will be students currently attending college classes to obtain their degree in civil engineering.  Learners will be completing their Freshman Seminar class, which will introduce the students to the different subjects they will be studying and using in their career.  The students will be broken into pairs and required to play and finish ten levels in Portal 2 using critical thinking and creative collaboration techniques.  Their age and gender will vary depending upon enrollment for that semester.  Previous gaming experience is not needed, but will vary upon their individual background.  Tutorials will be provided for students who are unfamiliar to the mechanics of the game.  There will be a total of four sections with a typical enrollment of 25 students per class.  The average gender percentage for the entire freshman class is 86% male, 14% female.  The college is a small private university in the suburbs of Pittsburgh PA.  The campus has a yearly enrollment (full time status) of 4,500 students.
The learners will be given the game Portal 2 game to play in random teams of two.  The teams will change each class.  Observations will be made to determine the following research questions.
Research Questions

· How does Portal 2: Co-op encourage socialization between learners (Social Cognitive Theory)
· In what ways does using Portal 2 encourage (or not encourage) critical and creative thinking?
· In what ways does Portal 2 provide hands-on problems for learners to solve?
· What are the motivations and feelings that players experience during game play?
· What are the motivational factors that Portal 2 uses in order to keep the learner/player engaged?
Instructional Techniques: Portal 2: Co-op Mode
Portal 2 is a first person puzzle/strategy game developed by Valve Corporation.  Portal 2 is made up of a variety of puzzles are solved by using a teleportation device.  With the device, the player creates two portals that connect, allowing the player to be teleported to a different area of the map.   Momentum is retained through the portals, which allows the player to be catapulted through the rooms in order to maneuver over obstacles.  Portal 2 can be played as a two-player co-operative mode in which the players are required to work together to solve the complicated test chambers.

Method

There are a few ways to conduct a case study.  Our research method will use interviews, casual interactions and participant-observations.  The interviews will use specific questions generated towards the motivational factors of using Portal 2.  It will encourage the learner to express their feelings of working in a group, solving puzzles and lessons learned.  

The casual interactions will allow the research to become a part of the group.  Glesne suggests that by “hanging out” with the participants, the researcher was able to “observe actions and interactions” (14).  The informal observations will be conducted in order to collect notes on how the participants behave.  The different strategies they use in order to complete each puzzle will be noted.  Communication between the learners will be observed and noted as well.  The evidence collected will hopefully describe the emotions and motivational effects that video games have on learners when faced with difficult puzzles to solve (Writing Case Studies, 2012).

Sampling Strategy

The sampling strategy used in the study will be a convenience sampling method.  Since the study is focusing on Social Cognitive Theory and the idea that Portal 2 can influence motivation in learning, the strategy’s goal is to observe and record the typical motivational effects that Portal 2 has on its learners.  The learners are representative of the STEM track; the findings are specific to this particular learning group (Cohen & Crabtree, 2006).

The class will be broken into two learning segments: lecture and lab.  There will be a total of 6 researchers assigned to the four sections.  They will rotate through the different classes and take turns collecting data on the lecture and lab segments.  Researchers will be present for the 60 hours assigned to the class.  Classes will be held twice a week for three hours. 
Data Sources
Data Analysis and Reporting

Wolcott, as quoted by Marshall & Rossman, reports that analysis is often a term given to actually three different actions: description, analysis and interpretation (154).  Using this format is how we plan to then report the findings of this study.

First, a comprehensive description of the learning scenario will be included in the findings.  This provides a framework for the results and a direction for both the researcher and the reader.

Data Collection Techniques

During the lecture segment, the researchers will perform simple observations.  During the lab segments, they will use a combination of casual interviews, observations and structured surveys in order to collect data.  The instructors will also be used in the data collection process.  They will be able to check off on all of the data collected and provide their own synopsis of the learning environment.  The researchers will also be given a chance to play the games themselves in order to understand the mechanics of the game and the difficulties the puzzles present. 
Data Analysis
Next, the process will undergo the typical analytical phases according to Marshall and Rossman:

1. Organizing the Data

2. Immersion in the Data

3. Generating Categories and Themes

4. Coding the Data

5. Offering interpretation through analytic memos

6. Searching for alternate understandings

7. Writing the report

Organizing the Data
The process and gameplay of Portal 2 to the participants and their reactions will be recorded.  This will rely on the subjective observations of the researchers which will be compared and contrasted.  The researchers will be given specific organizational techniques in order to compile the data; they will be instructed to use a log that includes names, dates and actions observed (Marshall and Rossman, 157).
Immersion in the Data
The researcher then decides the difference between routine and general data to relevant findings.  The use of a data chart is typical for recording purposes; however the researcher must be diligent to recognize the difference between reliability and serendipity (Marshall and Rossman, 158).
Generating Categories and Themes
This phase has been described as the most “difficult, complex, ambiguous, creative and fun” (Marshall and Rossman, 158).  It is the phase that researchers must develop “silent themes” that emerge within the observations and interviews they will be conducting.  They will pay attention to the similar responses between team members as they play Portal 2.  The puzzles that stump some players will seem easy to others.  Some learners may create their own method of the communicating with the other player that is not easily detected.  All of these things may create a central theme or branches of categories to analyze later (Marshall and Rossman 158-159)
Coding the Data
Once the themes and categories are observed and created, a coding system is applied to the data.  The codes will be abbreviations of words to make transferring the data into our software system easy (Marshall and Rossman, 160)
Offering interpretation through analytic memos
In order to compare and contrast the data collected from the multiple researchers, journaling will be required in order to understand the interpretations.  “Writing notes, reflective memos, thought and insights is invaluable for generating the unusual insights that move the analysis from the mundane and obvious to the creative” (Marshall and Rossman, 161)
Searching for alternate understandings
Each researcher will be encouraged to challenge their findings and propose limitations to their data collection techniques.  They should find the alternate arguments in order to force them to build their case or question the themes and categories they created.  There are always alternate arguments, and the researcher needs to be able to recognize why their argument is the best (Marshall and Rossman, 162)  These alternate understandings will also be included in the report.
Dissemination of findings
This phase will involve the reporting of the data, which will be organized and written into a report.   The intended audience will be STEM educators in higher education.  The purpose of this case study will be to attempt to transport the reader into the experience of playing Portal 2 and to understand the motivational factors of learning within the confines of the game.  Details will be used to give the reader an insight and understanding not found in typical reports (Marshall and Rossman, 164).
Educational Importance of the Study

Gaming is defined as being separate from simulation and is defined, in a basic sense, as any overt instructional or learning format that involves competition and is rule-guided (Dempsey, Lucassen, Gilley, & Rasmussen).  In the past, there were very few studies devoted to learning via video games.  However, recently the trend has picked up due to several factors.  The military's successful use of game simulations to help soldiers in combat provided a gateway in which to help their soldiers safely learn teamwork in a engaging environment (Hsu, 2010).  The medical community fully embraced the benefits of video games building hand-eye coordination and fine motor skills. The Laparoscopy Hospital has conducted several studies to prove that video games make surgeons perform better during laparoscopic surgery.  (Phend, 2007)  There are cases of the Nintendo Wii being used as a cognitive and physical rehabilitation device to improve a patient’s condition.  The Wii requires the player to move the controller in order to interact with the game interface.   This helps build hand-eye coordination and reflexes along with cognitive skills like memory and recognition (Nicholson, 2010)  Gaming is popular with very young kids to grown adults and has become a serious motivational element in education (Schuurman, De Moor, De Marez & Van Looy 2008)

By using ideas modeled from Social Cognitive theory, this study will be able to analyze and determine the motivational factors the game has on the learners.  An example of how the game Portal 2 uses Social Cognitive theory is in the goal setting within the game.  For each level, the learner has specific tools and methods to use in order to open the door at the end of the room.  This is setting clear specific goals that are challenging and difficult.  Schunk, Pintrich and Meece describe goal setting as establishing qualitative and quantitative standards of performance.  Learners must be aware of what they are to achieve.  The goals should be at moderate difficulty; they should be challenging, but attainable.  When learners perceive that they are accomplishing specific steps towards a goal, their self efficacy is raised.  (Schunk, Pintrich and Meece, 142)

Another aspect of Social Cognitive theory relates to teaching learning strategies and showing learners how they have improved as a result.  Schunk, Pintrich and Meece point out that “strategy instruction can foster self-efficacy for learning.”  This gives the student control in the learning process and outcomes.  As the student sees that they have completed a level using their critical and creative thinking, their self-efficacy will improve (Schunk, Pintrich & Meece, 150).  This is a crucial motivational factor of the game and will encourage the learner to proceed throughout the game.

Lastly, playing the game in itself is a motivational factor.  With all of the technological advances, gaming has become a popular hobby for the young and the old.  A game being interesting to the learner is a contextual factor.  The learning situation creates a “play” environment.  This theory, developed by Krapp, states that using diverse and new situations and methods will produce different results depending upon the material being presented and the attitude towards that method (Schunk, Pintrich & Meece, 212).

Limitations
Being that this study is only focusing on the use of one game within a small classroom setting, there are limitations that we must consider.  Video games in the classroom should be used as a tool and not as a replacement to learning.  Portal 2 is unique as it is specifically a first person shooter/puzzle game; not all video games will create the same motivational effects.  Since students not in the STEM track will not be included in this study, the results are specific to that subject area. 
Conclusion

Because of the growing popularity of using video games as a teaching device, there is a need for studies to pinpoint the exact benefits of using gaming in educational settings.  As stated earlier, this study will help to build the case that video games like Portal 2 can be helpful in the classroom when it comes to a learner’s self-efficacy and their application of new found knowledge.   By using qualitative methods to understand the motivational and teambuilding effects that video games have on players in an online cooperative environment, future research will be able to use the findings to their advantage.    
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