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Abstract:

We summarize the classroom design of novel learning system, based on optimal student interactions observable when a student controllably interacts with other students both within and across multiple groups. This is done in simulated tournament conditions to accelerate the assimilation of chess based practices through active learning, when supervised by the mentor of the group. We measurably capture the development of students in such a classroom.

I. Introduction

A classroom is well structured stimulating environment for efficiently introducing a formal topic across multiple interest groups. However, the learning in classroom is subject to the extent to which a student connects to the classroom discussion. Thus, most of the instructional design attempts to address the problem of identifying learning cues to facilitate the students to engage over discussions to actively involve both students and teachers. However, the human mind characterizes synthesizing thoughts on encountering a stimulus of learning to realize the experience. Thus, real life examples form major cues for inspiring to learn and practice. Hands on experience give the rigor of experiencing the theory over the real work constraints. Such methods potentially strengths the individuality of students over theoretical assumptions acquired from general lecturing. The marriage between the hands on experiencing and discussion oriented active learning has been the current focus in education for developing instructional design. The SCALE-UP project, [1], is an example that employs structural learning environment for facilitating direct interactions over group of students belonging to a round table. Such modification shifts the focus from the objective method of learning to optimal ways of learning in-group, over observable constraints of multi-disciplinary backgrounds of students. Activities in such student-centered classrooms often reflect the maturity level of the individual group and facilitate learning across groups. Such classrooms offer more time for the teachers to address individual problems and quality time for assessing individuals.

Our motivation for the present research comes from comparison of the SCALE-UP over conventional chess tournament hall. The learning from a chess tournament does not occur as projected by the results of the SCALE-UP. There is clearly no contradiction in the results obtained, however the difference is that emotional stability is observed in activities of SCALE-UP, which is absent in chess due to the win-lose effect in chess tournament. The focus for players in chess tournament is to exploit the emotional imbalance in chess both within the game and across multiple games. The implicit interactions with opponents and other players have motivated us to take a close look over the cues that chess players identify to be emotional stable. We identified that implicit interactions over opponents and other players is instrumental in managing the stress over the visibility of tournament. In our research, we potentially simulate the tournament conditions within a classroom to learn how students stabilize themselves while learning chess in simulated tournament conditions. We observe the learning over interactions within student group over the visibility of emotions exercised within student groups. In such groups, we further observe the learning with respect to stable pairs that are identified in such groups. The goal of such observation is to design the classroom with multiple groups controllably interacting over the stable pairs identified within such groups, to maximize the learning both within group and across the group. We identified that simulated tournament conditions within the classroom helps to both measurably and controllably evolve students to expedite chess learning across multiple groups. We speculated that such classroom facilitates in vivo measurement of student’s motivation to exercise their individuality in learning over the visible emotions.

II. Background

There is good stability found over the people sustaining the values portrayed by the culture. The values identify the personal space for an individual within the society. The clarity over the personal space brings the notion of stable relationship among people. In a family, the personal space is identified over a couple, whose stability maintains the values portrayed by the learning system. We are motivated to study similar patterns among students in a classroom, who are less emotionally stable but are more emotionally visible over the interactions with peers. We identified that stable marriage framework similar to culture is visible over the students and the teachers which optimize the classroom activities. The teachers play an active role to optimize the stability of classroom to uniformly evolve all the students to higher levels of maturity. However, minor instability arises over the orientation of certain pockets of students towards common classroom activities. These pockets of students exhibit clique behavior due to similar focus. These interactions are apart from the general notions of friendship among students. Such behaviors are very efficient in reaching smaller student groups, as compared to the general classroom activity. The active learning in class is improved upon directing such differently oriented students towards a common method.  This forms our inspiration to potentially use such stable behavior to optimize the learning within the classroom. Since Chess nurtures individuality in students, we identified the potential marriage between a classroom process and the methods in learning chess, to evolve a new framework of learning, which potentially measures the development in students within a classroom. 

III. Notion of Chess in Classroom

In general, the classroom yields lot of social interaction. However, the students do not have a chance to exercise their free will in most of the structured activities. Chess in classroom gives an opportunity for students to impose their free will into the classroom. This is a potential reason for implementing chess in schools. In this section, we summarize the impact of chess from the perspectives of the following classroom dynamics.

A. Chess as Intellectual Learning Activity

Chess is a game of simulated warfare that generally played by two people over exercising their individuality to defeat each other. The dynamics developed in the game has rigorously has been studied over ages. Although the gaming has been the most versatile aspect of chess, much effort in chess invested over analyzing chess position. Much of the studies have also involved composition positions for problem solving in chess. The compositions and real game brilliancies have always lighted the lamp of imagination. Innumerous studies have been carried to develop newer methods for improving the game. Chess is equally an off-line spectator game, where players of different expertise enjoy analyzing games played by different players. These activities are within the scope of discussion within a classroom, which attract young minds just like the fairytales that attract fresh minds. In general classroom, chess benefits the students in many ways. The all-round development can be achieved through chess from rigorous studies over methods adopted by players in endgames, opening and classical games to understand methods various methods in chess. Gaming is a versatile activity enjoyed by most of the players. It gives excitement, for students, over exercising ability over chess. The analysis activity helps to develop the social behavior of students, which helps the students to welcomes criticism over the thoughts. Problem Solving is another area that is enjoyed by enthusiastic chess world. This improves the ability to connect to the imagination of a problem potentially exploits individuality of students to derive solutions. 

B. Emotional Visibility over Chess

The game of chess has embedded the real life imbalances cover the color and activity of chess pieces. The control over the imbalances provides a platform for the students to observe their emotional visibility. This objectively minimizes the prejudice nature of mind and the same time improves the notion of self and the self-confidence. The notion of development in chess fairly requires comparison the state of mind of player. This constantly helps them to observe themselves and be more conscious over themselves. The retrospection constantly helps students to compare their thought processes, to prioritize the mind to organize healthier thoughts.

C. Simulated Tournament Conditions Class

Chess in tournaments are insufficiently timed compared to the potential imagination that can be generated against the objective evaluation. Thus, the player’s mind operates in synthesizing mode as against analytical mode, in chess tournaments. The classroom on the other hand is limited to experiencing the learning the most analytical ways. However, our mind is most optimized to synthesize ways to adapt the solution over the problem perceived by us, as in tournament. The experience is earned over the fluency developed over continual interactions with the individual’s synthesizing ability over the perception of a stimulus. Simulating the tournament conditions within the classroom gives the visibility of the synthesis patterns. This helps to expedite the learning in students by the way of evolving during controlled interaction within the tournament conditions. The simulated chess tournament condition in classroom is instrumental in optimizing the activities and at the same time overcoming the emotional constraints in learning. This eventually optimizes the energy dissipation in students towards heavy classroom activities.

D. Notion of Being Observed in Class

Many of the training methods simulate various gaming conditions during preparation to optimize the performance during play. This helps us to observe ourselves over patterns of propagating the confidence in perception. Simulating a tournament condition over learning activities within the classroom captures the emotional visibility of the students. This improves the quality of expectation within both the students and mentors. The expectation helps the students themselves to predictably evolve within the learning system at the same time efficiently dissipate the emotional stress within the classroom activity. The expectation from the mentor’s perspective helps to facilitate intervention over learning from poor stimuli encountered by students. The emotional visibility is more with chess than in general classroom because the mentors neutralize the imbalance within classrooms.

IV. Stable Roommate Framework of Students

We identify imbalance in all walks of life. However, we define the notion of success in extent to which one capitalizes over the imbalance of life. This is a notion thought realized in Silman’s works [27], [28]. The notion of the classroom optimizes the learning across the imbalanced group over set objectives and by controlled mechanism of the teachers. However, the imbalance is not defect but it is rather an inherent property of any structure we encounter. The artifacts of imbalance are either due to orientation of certain pockets of students towards stronger subjective elements than the set objectives. The artifacts of such imbalance violate the set objectives within a classroom. This brings the focus towards probing into subjective elements that can help to align with the set objectives. However, commonality in subjective elements over students helps to identify stable cliques within classroom. These stable cliques resist the conventional mechanism of learning owing to subjective approaches of learning. We formulate the relationship among the pockets of students as the imbalance in classroom over which we optimize learning. 

A. The Method of Learning

We rank the students of the classroom based on the extent of orientation towards the pattern of examinations within the schools. However, we associate multiple methods of by which students subjectively learn, which we do not have the visibility to account for method the students. Thus, the success of the students is subjected to the extent to which learning can be more predictable. Hence, we move to discussion oriented active learning method where the learning is more observable within the classroom. The students tend to interact amongst themselves to objectively learn within the classroom. Such classrooms potentially exploit the subjective methods of learning employed by the student groups.

B. Notion of Stable Partners

The transfer of learning happens across significant level of gradient of knowledge amongst two people interacting, whether it is amongst the students or with a teacher. However the degree of degree of frustration associated with the interaction increases with the gradient in a similar fashion. Thus the optimal gradient identified in the knowledge levels of students characterizes the learning over the interactive behavior in students. In a classroom, like-minded students always get together as cliques. However, it is not necessary that the method of learning is common among such identified cliques, although they learn together. The cliques have the tunneling effect over learning, as they perform efficient learning across the stable pairs. We identify such cliques from optimal gradient in the learning over partners. Such cliques form stable partners over learning, as they are efficient over transferring the individual learning over another we identify the gradient as imbalance amongst the students and optimize the learning with respect the stable pair. 

C. Formulation of Grouping Student over Interaction

We can group the students into multiple groups based on the students’ orientation to learn. We develop an interactive platform, where we controllably allow interaction among students. The learning in students occurs over the gradient over knowledge level of students. The learning is identified at two significant levels. Firstly at a macroscopic level where the gradient observed over the group is significantly large. Secondly at microscopic level where the gradient observed over the group is significantly small. We further identify stable cliques within each group to optimize the learning over the interaction across stable cliques. The implicit interaction among the stable clique potentially transforms the learning into productive experience. This expedites the learning across the stable pairs. Thus, there are explicitly four groups of learners identified within the classroom over the interactions. They are inter-clique interaction and intra-clique interaction identified over inter-group interaction and intra-group interaction. This exhausts the emotional visibility in students over mutually imparting the knowledge. We can alternatively categorize the learning phenomenon to happen significant gradient identified within the group, and the experience derived out of learning is significantly captured over the interactions across the stable pairs.

We decouple the activities that lead to experiencing and learning across inter-group and intra-group respectively to quantitatively measure the learning associated with each group.

D. Quality of Measurements

The four major interactive patterns exhaust the visibility of the students over the quality of measurements over the interactions. The objective of the controlled interaction amongst the grouped students is to qualitatively measure learning over the varied emotional conditions that is observable in tournaments. The table represents the quality of measurements over the framework that provides the visibility over the learning. 

	Interaction Site
	Interaction pattern
	Accountability of Measurement

	
	
	Objective
	Subjective

	Intra-group
	Intra-group-Intra-clique
	Usability, Focus, Self-control 
	Individuality, Diversion

	Intra-group
	Intra-group-Inter-clique
	Directionality, reach, Individuality
	Influence 

	Inter-group
	Inter-group-Intra-clique
	Relative Progress, Tolerance 
	Pressure

	Inter-group
	Inter-group-Inter-clique
	Co-ordination, Locus of Development
	Disturbance


Table 1: Visibility of Measurement in the Framework

V. 
Framework for Deploying Chess

Chess in classroom provide the emotional visibility over students. The concept of classroom for chess players gives the emotional stability of students. We described the marriage between the two holistic frames of mind to measurably identify the emotional intelligence exhibited by students. We describe a model, which helps to perform in vivo measurements over the interactions present within the classroom. The model combines the stable roommate framework that identified the student interaction pattern with the classroom – Chess marriage structure, which identifies the activities within the classroom. 
A. Model

In our system, we scale the ratio of student to coaches and manage the excess by rotating the students across an inter-group interaction site over multiple sessions, where all the excess students from each group meet. This creates an environment where students learn analytically at one end and exercise their knowledge in a synthesis mode at inter-group interaction site. The visibility over the method of students helps the mentor to plan the classroom activity and at the same time, the mentors get time to customize the learning material specific to the student pairs for facilitating optimum learning. In this process the teacher also evolves. We have formulated a powerful optimization scheme based on the stable pair to expedite learning within the group and across multiple groups of learners.

B. Classroom Design

We summarize the classroom design evolved from implementing a stable roommate frame that provides the visibility over the emotions of the students over the framework obtained from the marriage of activities in chess learning and class education. The classroom environment is structured as in figure 2. The most striking factor this design is that the mentors are localized to group unlike conventional classrooms and still obtain the visibility over the activities in the classroom. We inspired this idea from the reflections of chess tournament practices, where coaches emphasize on sitting at the chess board during opponent’s turn to improve on concentration, where the general tendency is move out to lookout for the results on other boards. This reduces the mentor student ratio to 1:4. The excess students are transported to the gaming group, where they interact with excessive students from multiple groups. The interactions of the students are reported to the mentors and the analysis is done over collective ideas from the students, observation from the stable pairs and the observers. Although the visibility of the mentor is reduced to the interactions within the table, the classroom activities give the visibility over both the method of learning and transforming the learning to experience from interactive activities. The mentor is able to develop better intervention strategies to maintain the cohesion within the team, without sacrificing on the learning or experiencing components of activities in the classroom.


C. Scheme

We implement a scheme to measurably capture the emotions of student over the multiple student pairs generated over the physical proximity of mentor. The scheme exhaust controlled interaction over pairs, which result in maximum learning with respect to various sub-groups identified. The scheme is as follows:

Step 1: Generate an overall ranking, based on any acceptable scheme.

Step 2: Identify the pairing condition over the entire group using the Swiss system of pairing over different emotions over learning.

Step 3: Cluster the students into group of 6 to be mentored over a dedicated table as illustrated in figure 2. The clustered group is ensured that there exist a stable marriage among the students and the mentor.

Step 4: Identify the stable pair within each clustered group using a round-robin pairing scheme to exhaust possible interaction within a group, to computing the optimal gradient between rankings as metric potentially to identify stable pairs.

Step 5: Cluster the students into two groups, first to learn within the proximity from the mentor in an intra-group interaction setting and second, for the stable pairs to interact across the group at an inter-group interaction site.

Step 6: Identify further interactive pairs based on the visibility over the interactions of pair that is identified over increasing proximity with the mentor.

Step 7: Cluster the students of intra-group into two sub-groups based on the proximity of the student pairs to the mentor, in such a way that the closer proximity include larger gradient over the ranking of students.

Step 8: Circulate the student pair across the inter-group and intra groups; in such a way that student interacts over the identified optimal pairs over all three proximity distance from the mentor. 

Step 9: Iterate the process over shuffling the student ranks.

D. Measurement Scheme

In each of the three sequence of interaction the focus of the measurement is to observe what emotional intelligence students display over the characteristic features observable in a position. Thus we identify three measures to quantify and track the continual development in students. The first measure is the extent of stability that is observable from the quality of interaction. This is observable from the measures that are obtained over the quality factors discussed in section V. The second is a measure of quality time consumed by the students to achieve optimality over the quality factors identified for emotionally stable interaction. This gives the quality of progress in a classroom with the focus of identifying the overall development in students. We represent the measure qualitatively using a Radar chart to track development. The third measure is the predictable progress within the learning community, bridges the gap between the students and the mentors. This additionally stabilizes the emotions within framework. The three measures quantify the stability within the classroom.

VI.
Experiments

We have carried out the experiment with 6:1 ratio of students to mentors and multiple observers at the inter-group interaction site that include young students, parents, trainers and professional players. We ranked the students based on their prior experience and local ranking and clustered them into a group of six students monitored by a chess. The syllabus, which we developed, was very generic; however, positions were chosen in such a way that two positions would have the king placed in the direction of finding people. We believed that this could help familiarize a player seated opposite to the student if they both have the same colored pieces and will be a disturbing element if they have the opposite color. With such experimentation setup, we managed to rotate 6 students through three sequence of interactions based on the proximity of students pairs from their mentors.  The first sequence of interaction happens implicitly, where students remain static and positions are selected in such a way that there exists an overlap in the visual direction of play. The second level of interaction happens with respects to the position of the students in proximity to the teacher as in the figure1. This helps the students over the visibility of inclusion of a teacher. We correlate the feedback element in learning with respect to the proximity towards the coach. The third level of interaction is more of an imaginative case, where the presence of the teacher is felt at the site where a student experiences the learning in the original group site. We speculate that the mentor serves as a base line for stability in all the three cases to connect to the game in the synthesis mode with respect to the learning. We conduct an initial orientation session with two iterations of the scheme presented in section IV and account the measurements for the second iteration. We conduct over 7 iterations to cover a fair amount of material. We also closely exchange discussion over the end of iterations to customize the materials for the specific pairs over the specific sessions to cover the observable weaknesses. Finally, we conduct test iteration with highly objective text to observe the emotional stability over the exploration in slightly unfamiliar areas. We used examples from [27], [32], [33] for tests to explain the objective ideas. 

A. Quality of sample

The experiment was carried out with 24 students in the age group of 12-16 and 4 fairly experienced chess coaches with a 6:1 Student to mentor ratio. We have employed 3 observers to co-ordinate and track the development in the gaming group activity, apart from the researchers. The duration of each of the session was approximately four hours, which is close to the duration of round. The students were given materials to constantly update their chess knowledge, which we expected the stable pairs to work as homework.

B. Classroom Activity

The mentor group selected fairly large amount of material over the entire breadth of study in chess. The material selected included some of the modern concepts in chess. However the advanced chess features of consulting engines were not included within the students’ circle. However, the annotations were logged to Chess Base as an off-line mentoring activity to ensure the proper orientation. The table 5 gives the overview of activities planned for single iteration.

	Interaction site
	Activity
	Description
	

	Learning Group:

 Close Proximity with Mentor
	Studying Classical Games
	Detailed Analysis of Games

	
	Opening Analysis
	Analysis of specific opening lines for possible continuation, involving lot of synthesis of positions

	
	Miniature Games
	Predicting tactical plans, over short games

	
	Endgame Studies
	Study of detailed endgame Analysis

	Learning Group:

Far Proximity with Mentor
	Problem Solving
	Solving tactical winning combinations.

	
	Verdict Analysis
	Analyzing a position for understanding the position

	
	End game Studies
	Practice Endgame

	Gaming Group:

Physical Absence of the Mentor
	Skittles
	Friendly encounters as warm up matches

	
	Thematic Play
	Play from objective positions, test variations

	
	Analysis of Games
	Retrospective discussions of plans

	
	Game Observation
	General observation over the games for future discussion over the position, emotional observation of child.

	Discussion Desk

Mentor, Stable-pair, Observers, Other consultants
	Re-orientation
	General instructions to follow the interaction schedule, General interaction to understand the inclination to chess.

	
	Lightning Gaming
	Fast orientation over familiarity

	
	Discussion
	General discussion with stable-partners, parents, mentors over scope of development


Table 5: Overview of the Chess Activities in Class

C. In vivo Measurement

The major focus of the system is to promote in vivo measurement of the emotional stability over the visibility of emotions captured over the simulated tournament condition. We identify the potential artifacts that are observed over the student pair. The table 6 summarizes the nature of observation at each of the interaction site over the students against the nature of the classroom activity. Subjective measurements are over individuals and accounted for a stable pair, whereas objective measurements are across the groups.
	Activity
	Nature of Interaction 
	In Vivo Observation
	Artifact Expected

	Class Orientation
	Mentor –Student 
	Vision (subjective)
	Premonition 

	Analysis of Games
	Inter-clique interaction
	Style (objective)
	Influence

	Opening Analysis
	Inter-clique interaction
	Individuality (subjective)
	Influence, Diversion

	Miniature Games
	Inter-clique interaction
	Individuality (subjective)
	Disturbance

	Endgame Studies
	Inter-clique interaction
	Control (objective)
	Disturbance, Diversion

	Problem Solving
	Inter-clique interaction
	Concentration (objective) 
	Disturbance

	Verdict Analysis
	Inter-clique interaction
	Directionality (objective)
	Diversion

	End game Study
	Inter-clique interaction
	Focus (subjective)
	Influence

	Skittles
	Intra-clique and

 Inter-clique interaction
	Co-ordination (subjective) 

Focus (subjective)
	Pressure, Disturbance 

	Thematic Play
	Inter-clique interaction
	Adaptability (subjective)
	Influence, Diversion

	Analysis of Games
	Inter-clique interaction
	Locus of Development
	Diversion, Influence

	Student Observation
	Intra-clique and

 Inter-clique interaction
	Relative progress (objective)

Focus (subjective)
	Diversion, Influence

	Lightning Encounters
	Intra-clique and

 Inter-clique interaction
	Relative progress (objective)

Focus (subjective)
	Pressure

	Discussion
	Intra-clique interaction
	Self-control (subjective)

Reach (subjective)
	Pressure, Bias


Table 6: Summary of In vivo Observation

We log the measurements described in the table from the reflections from the mentors, observers, players and their corresponding partners, over multiple activities listed in the table. From these measurements we consolidate to describe the objective measurements over the interaction pattern as described in the table 2. Objectively, table 6 serves as template for data collection and table 2 is used as a filter to analyze the data. The usability factor gives the extent to which the stable pair identified has improved the performance across the intra-group and inter-group interaction. The reach gives how the pair has subjectively contributed to each other’s improvement

D. Results

We describe the results from the progress achieved by the students groups over the emotional visibility of students over the activities carried out in the classroom. We project the measurements over a radar chart to qualitatively represent the continual improvement over the qualities described in Section IV, for the entire classroom. The graphs represent the results of the iteration over initial orientation and test iteration. 


















Figure 5: Development Bandwidth for each Super-Imposed Difference

VII. 
Discussion

Our goal of bringing chess into schools is to make the students observe their emotional visibility over the quality of decisions taken by them. The emotions of students are visible over the interactions with the imbalances in chess. Thus, the in vivo observations over the students’ activity give the individuality in students. Although, chess is a zero-sum game without any observable uncertainty in the chessboard, the subjective ways in which the students propagate their emotions make it ill posed to use chess as a measuring tool. This has been the motive of introducing a controlled interaction. However, the scheme described for controlling the interaction physically decouples the place of study, where the mind learns objectively and analytically, and place of gaming, where the mind experiences the learning more subjectively with synthesis over the thoughts in chess. This decoupling is very much comparable to the general examination pattern and is effective in quantitatively determining the development. However, the students cannot escape through rote learning in chess, as it is possible over the general examination pattern where the subject has only one method of interpretation. This is a crucial difference over chess and other academic pursuits. However, the notion we wish to convey was the simulated tournament condition, which is instrumental in capturing the emotional visibility of students due to the fact that every interaction over different opponent is a new experience. This is where the control over interactions makes the system more predictable on the development of the class as a whole. The generic observation of how students regularize the behavior from observing the imbalances in chess has been replicated over the imbalance identified within the classroom in terms of stable cliques. We speculate that the controlled interaction over the stable cliques seldom optimizes the learning within the students groups. However, the role of the mentor is absolutely crucial to build the stability in the system, so that the learning is in more sustainable ways. This is the expectation with which we designed our experiments. The results obtained from the experiment as illustrated over a customized Radar charts illustrated in figure3 and figure 4 clearly indicates that there is all-round development of the students’ skills level. However, the modalities in the interaction patterns help to capture the orientation in students at various degrees of emotions. Although, the interaction with the mentors have conveniently been assume as stable at emotional level, there is significant imbalance observed when the mentors are localized. The activities are carefully places to neutralize the imbalance over the interaction with the mentor at different proximity levels. With this clarity, we discuss the interpretation of the specific sections.

A. Interpretation the charts

The chart presented in figure 3 represents the initial frame of mind of classroom. On observing the intra-group quality factors of tolerance, usability, diversion, we understand that the locus of progress have very high artifact over the methods adopted by individuals. However on observing the chart in figure 4, over subsequent iterations of interactions and over multiple activities identified through the scheme, the charts clearly indicate the progress as optimized over the stable-pairs. The overall profile of the activities is more uniform as described in figure 4. Figure 5, represents the super-imposed differences among the parameters. This gives the bandwidth of progress over the learning chess. One practical limitation is that the quality factors identified are not mutually exclusive and hence measurements are just qualitative, based on the generic patterns observed over the entire group. However, the results give the visibility over stability of learning in the classroom.

B. Mentors Active Role

We defined the role of mentor to be more of an active observer and moderator for each group to avoid the conflicts over the style of play. Although the mentor is confined to a fixed location, sufficient visibility is gained over the students’ development from the controlled interactions, which exhaust the emotions associated with them. The maturity of the mentor reflects the development of the group. This is explicitly captured over comparing the profile over the two charts in figure 3 and figure 4. The participation of student-pairs over inter-group interaction gives sufficient time for the mentors to customize learning material specific to the individual group. This improves the efficiency over addressing the subjective needs of the students. Overall the mentor equally evolves within the system that expedites the learning over the multiple activities in chess.

VIII.
Conclusion

We have successfully demonstrated the design of a classroom based on the stable roommate framework for potentially deploying chess in classrooms. The framework is instrumental in capturing the learning by students in emotional visibility. We have observed that the individuality exercised by students is considerably preserved over the interactions and the learning in the classroom has uniformly improved.

As a future activity, we wish to check the scalability of the system in the number of students, to be circulated over the gaming interaction and ways of optimally circulating mentors and observers to improve the quality of in vivo observations. 
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Sequence 1: 


|| A-D  C-B || || E –R   Q-F|| 


Sequence 2: 


|| E-C   F-D ||  || G–B  A-H||


Sequence 3:


 || B-F   E-A ||  ||  J –D   C-I ||





Figure 5: Cycle of Interaction





Intra-Group interaction  


|| A-D 	 C-B ||  





Inter-Group interaction


 || E –R 	 Q-F|| 





Figure 4: Student Interactions 
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A-C, B-D, G-I, H-J, M-O, N-P


S-U, T-V, E-F, K-L,Q-R,W-X





Figure 3: Stable cliques








Group I     {A,B,C,D,E,F} 


Group II    {G,H,I,J,K,L}


Group III   {M,N,O,P,Q,R} 


Group IV   {S,T,U,V,W,X} 





Figure 2: Clustered Group
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Figure 1: Class Room Architecture
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Figure 4: Results for Test Iteration





Figure 3: Results of Orientation Tests
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