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Background:

In the game of chess, the two players must invariably solve any number of problems at the board (well, at least one of them does!). Unlike many other competitive events, the game is both entirely intellectual and both sides start with almost the identical scenario. Thus, whomever wins is generally the person who has shown themselves to be most capable (at least at that particular game) in solving these problems. However, the need to solve problems is not just particular to chess, but is an aspect of almost every human endeavor. Thus, the researchers in this study wished to see if the problem solving abilities of the chess players would help them solve puzzles of a different sort. In particular, the researchers wanted to study a chess players “planning” ability. They reference a 2004 paper by van der Maas to define the three components of chess as tactical ability, positional insight, and endgame knowledge. The researchers associate the tactical ability with their idea of “planning,” as it is the direct calculation of the combinations, that is to say, that it is the move-by-move construction of a series of moves to reach a desired end. 
Interestingly, the authors, while clearly very well versed in the previous work of other psychological studies on chess, did not seem to delve into chess literature at all. At this point, there are thousands of chess books out there, and it would seem that to assume that an average tournament player would have read a certain book would be absurd. Indeed, many Russians are unfamiliar with books in the United States, and, likewise, the players in the United States are unfamiliar with many Russian books. However, there are a few books that have had such a profound impact on the game that they are translated across the languages, and, even if the player has not read the book, they have probably come across the ideas in these books in some setting, either in a formal lesson, or in a general discussion with other chess players.

The most famous book on the subject of calculation (what the researchers refer to as ‘planning’), in undoubtedly Kotov’s “Think Like a Grandmaster.”
 In this book, Kotov discusses two very influential ideas; candidate moves and the tree of analysis. The first idea is the one that he spends less time discussing, although two newer books on the subject, “How To Reassess Your Chess,”
 and “Excelling at Chess Calculation,”
 have spent a great deal of effort on this area. This idea is the “positional insight,” a characteristic that seems to be ignored in this study. As this study was conducted in Germany, there is a small likelihood that many of the ideas of these newer books will have permeated the mainstream of chess players there. This section is very important, because anyone who is serious about chess must develop a system for surveying a position at the board. This would likely be more difficult to test in a non-chess setting, and it would also likely take an extended effort for a chess player to create some analogous methodology for another task.


The second idea, the tree of analysis is very important. Here, Kotov discusses how to carefully calculate the moves to their logical conclusion (in fairness, Aagaard spends at least as much effort, but since his book is less likely to be of any influence, I will focus on Kotov). It is important to note that most players who desire to greatly improve their chess and have been playing for a while will have come across Kotov’s ideas. Now, with this important information stated, I will return to the discussion of the study.

Hypothesis:

Null-Hypothesis#1: There will be no significant difference between the ability of the chess players and the non-chess players in solving the problems posed by the Tower of London.

Alternative Hypothesis#1: The chess players will perform significantly better on the Tower of London problems than will the non-chess players.

Null-Hypothesis#2: There will be no difference in the time taken by the chess players and the non-chess players.

Alternative Hypothesis #2: The chess players will use less time than the non-chess players will.
Design:

The groups consisted of 25 people, the first group of 23 men and 2 women chess players (while the heavy bias towards men may seem unfair, the idea that only 8% of chess players are women is, in general, quite true), whose ratings corresponded from 1250 to 2100 with a mean of 1683.32 rating points. The experience of the players ranged from 1-40 years with an average of 15.7 years of experience. The players had an average age of 29.3 years (SD=8.6).


The second group consisted of 11 men and 14 women, and they were matched to the chess group on age and education within a tolerance of α=.05.


As chess is generally an intellectual pursuit, it was important to make sure that the two groups were intellectually as evenly matched as possible, as this could have a profound impact on the general performance of the groups in solving the Tower of London problems. In order to screen for this, they selected people with similar education (as noted above), and they performed many memory tests and intelligence tests. The results of these tests were very interesting. At no point did the groups display any statistically significant differences at a tolerance of α=.05. However, in the ‘visuospatial memory’ areas, the chess players tended to perform better (the p=.11). There was a particular test in which the participants had to recreate a design with blocks in which the chess players’ superior performance was just beneath statistical significance (p=.06).

The test itself was carried out in the following manner. The researchers would describe the rules of Tower of London. Then they would place the participants in a room with a computer screen. The screen showed three things: The beginning position of the puzzle, the goal position, and the minimum number of moves necessary for completing the puzzle. The participants would then proceed to try to solve 16 puzzles. Of the 16 puzzles there 4 puzzles with a 4 move solution, 4 with a 5 move solution, 4 with a 6 move solution, and 4 with a 7 move solution. The order of these puzzles was randomized, but there were a few characteristics that were chosen for the actual puzzles used. The shortest solution must be unique, and none of the 16 puzzles contained the same 2-move sequence in any of the shortest solutions. Furthermore, there were no puzzles requiring ‘illogical’ moves.

The instructions for the actual solving of the puzzles were as follows: First, the participants were to plan out the entire process, and only then were they to begin carrying it out. They measured three variables: accuracy, time spent planning, and time spent on each move.


The second two are self-explanatory, but they did not describe their measurement of ‘accuracy,’ in great detail. Clearly, the participants were given full credit if they found the shortest solution, but the researchers did not specify how ‘partial credit’ was given out. This is quite critical to understanding the validity of their results. Did they come up with some formula such that they subtracted the minimum number of moves from the moves actually used? This would seem to make sense. However, another possible way to measure accuracy would be to check on each move whether or not the move made corresponds with the move leading to the most efficient solution. This could be tricky, because if two people were to miss the most efficient move on move 4 out of  7, and one person’s move meant that the puzzle could only be solved in 9 moves, but the others made it only solvable in 13, then the first person’s is more accurate, but by how much?
Results:
In measuring the accuracy of the resulting tests, the chess players performed better than the non-chess players did (F statistics was 16.13, and the p value was less than .001). In addition, the chess players did noticeably better on the longer examples (F=2.92, p<.05). However, the player’s ratings did not seem to have any correlation with their score on the Tower of London puzzles (r=-.067, p<.05). They also showed that there was little correlation between gender and performance (F(1,23)=.61, p=.445).


In the pre-planning times, the chess players took much longer. This was noticeable both when they found the correct solutions (F(1,48)=16.22, p<.001, and when they found the incorrect solutions (F(1,36)=13.51, p<.001). For the incorrect problems, the data from the 4 and 5 move problems was omitted, because the chess players solved almost all of these.


The movement times showed mixed results. For the correctly solved puzzles, there was no significant difference in the move times between the two groups, but there was a significant increase in move time with increase of difficulty (F(3,96)=39.14, p<.001).


For the incorrectly solved puzzles, in general, there was no group difference in move time, although there was once again a significant increase in move time with difficulty (F(1,36)=4.19, p<.05). An interaction with difficulty and group was observed however, (F(1,36)=4.19, p<.05), with the chess players spending much more time on the 7 move puzzles than the 6 move puzzles.

Their Conclusions and Discussion:


The researchers felt that they could reject their first null hypothesis and say that there is statistically significant evidence that the chess players were more capable at solving the Tower of London puzzles. Furthermore, the more difficult the problem was, the more profound the chess players’ superiority. Their evaluation of this is, “One might argue that chess players are more experienced in ‘thinking ahead’ (Holding, 1985) and therefore our results are not too astonishing” (p.305). This seems to be their only explanation for their results in regard to their first hypothesis, and, in their brevity, they seem to have missed some important chess related information, which I will discuss later.


They were confused when they found that their data regarding the time taken not only did not confirm their alternative hypothesis, but, in fact, suggested quite the opposite. They felt that, due to a study in 1992, where chess players were taught another strategy game, the chess players should have worked more quickly on the problems in the Tower of London process.

They remark that when the chess players went astray, they would typically realize this and spend more time on the next move. Thus, perhaps the chess players were more acutely aware of their mistakes.

Another aspect that they mention to explain the chess players’ superiority is a greater motivation. Chess players like solving puzzles, otherwise they would not play chess! Therefore, they may take the puzzles more seriously than those people who do not have a puzzle-solving hobby.


They suggest that further research should look at trying to increase non-chess players’ motivation, and they also discuss time limits, stating that “If chess players really have better planning skills, then a performance advantage may still be retained if time is restricted, or if non-players are encouraged to use more time” (308).

Critique:

It is clear to me that from reading their introduction section that these researchers have a great knowledge of the psychological experiments that have been performed regarding chess. Furthermore, they seem to understand their statistics and the use of their tests (obviously, as these are professional researchers). However, it is very clear from their paper that none of the authors is a chess player.

The participants in their study were chess players of ration 1250-2100. They did not mention what these ratings correspond to for a non-chess reader. Perhaps they were assuming that the reader would understand it, but it is very significant to note that a 1250 player is 250 points lower rated than is the average tournament player. That means that if this person were to play 2 games against several different average tournament players, then they would not average even a draw against the average players. This does not disqualify the person from the study, but it should be noted. Furthermore, the 2100  player is rated 600 points higher than is the average tournament player, and thus, out of 25 games, the average tournament player should only be able to get about 1 win and 24 losses, or 2 draws and 23 losses. Again, this should be mentioned somewhere in the study.


The experiment itself had a major flaw. There are numerous chess puzzle books filled with the following types of problems: A position is given, and the instructions are “White to move and mate in _ moves.” These puzzles are used to help develop chess players’ calculation and decision-making. Usually in a position where white can deliver a forced checkmate (that is to say that against all possible replies, black is still checkmated with the best play by white), there are many other lines where white is still winning, but it is less direct. Usually beginners will only find these lines, and not the checkmate, but in becoming a better chess player, there is a great emphasis on finding the most efficient checkmate. Over the board, in a tournament game, this is secondary. If you see a forced win, you take it, and only find out later that there was an even better one. However, when you are training, you learn to look for the most efficient way to deliver checkmate. Furthermore, the puzzles in the books do not give a final position as a solution. The chess player themselves must figure out what the final position will be. Thus, a non-chess player will not be as accustomed to reworking their 8-move solution to a 7 move or 6 move solution, because they will not be as practiced at reversing move orders, a key concept in chess.


The even greater flaw is in their discussion. I wonder if the researchers knew of Kotov’s book with the advice that has permeated through the chess public. Almost every tournament player will know of Kotov’s tree of analysis, though perhaps under a different form or name. They did not seem to ask the key question at this point: What do the chess players do differently? Memory may not be the issue. It is more likely structure. In order to achieve good results in a tournament, players must be able to calculate and keep track of not just one forcing sequence, but many different sequences. Thus, they have developed a structure to their thoughts that allows them to categorize and organize their thoughts. Top chess players rarely get the different lines they are calculating confused with each other, misplacing a move from one sequence into a another sequence like novices do. As such, this is the goal towards which novices aim. Of course, there may be other factors, but the fact that they specifically study this type of thought seems to suggest that practice does indeed help.


If they had asked this question and come to this conclusion, then they would likely have been yet further confused when the saw that the chess players, those who train in this method of thought, took more time. First of all, their confusion based on their research is not well founded, at least not as they discuss it. The study they reference showed that the chess players were able to learn the new game quicker than the non-chess players were, and furthermore, the chess players attained a greater level of skill than the non-chess players did. This does not mean that in solving the individual problems they were quicker than the other players were. Indeed, I would be very surprised if the chess players used as little time as the non-chess players in those games. 


Chess players of all levels have had the nightmare of miscalculating a line, and losing a game that they should have won. In fact, the second game from the 2006 World Championship Match featured the Bulgarian Veselin Topalov missing a forced win against Vladimir Kramnik, and then he lost the game later on. Chess players typically learn to be more careful in their calculation, to take the time sort everything out, not just to start calculating willy-nilly. 

As for their discussion of further research, I feel that all of the suggestions will merely miss the intended point. If there is some uniform prize for doing the puzzles correctly, then this might more accurately show the normal world. Even then, I would not be surprised if the chess players still used more time. They have more experience than other people do in the ramifications of mistakes in calculation. The minimum time limit may merely serve to confuse the people who do not have a system for storing the puzzle related information. The maximum time limit will not allow the chess players to make use of their facilities for storing this information. The researchers seem to be under the misconception that the quicker answer is the better answer, a misconception that runs exactly contrary to the results of their research.

While the researchers may point out that the memory tests they used did not show any relative advantage in favor of the chess players, I would like to point out that the task of calculating the solution is not a task of storing bits of unrelated pieces of information, but rather it is a task of storing several pieces of interrelated pieces of information. If the amount of total information is so little that it can be easily stored, then one would expect similar results. However, if the total amount of information is greater than this, then those with a previously created system will likely do better.


Thus, I feel that the researchers’ misinformed idea of chess hurt this study and, while this does not void the results entirely, suggests that little information can actually be taken from this experimentation.
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