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ABSTRACT  
Background: One of the most challenging issues of the primary school training issues is subjected to the process of training the prelimin
and primary concepts of the mathematics. Objective:
and chess training along with the traditional training of the mathematics on the primary school students. The research method
established based on the semi-experimental pre and post tests with control group study.
the music and chess along with the traditional training in mathematic is higher than only traditional training. But none of t
showed any significant difference regarding to the effectiveness of the operation variable
the difference between the mathematic concept learning and their application between the music and chess training group and t
group was significant but the difference between both experimental groups was not significant. 
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One of the most challenging issues of the primary school training 

training the preliminary and primary concepts of the mathematics. The recent progressions of the world is 
increasingly getting hard and complex and it is shown that the mathematic thinking will be getting raised 
significantly[1]. Mathematic training experts believe that the life necessity is subjected to the process of 
thinking dynamically and the process of the mathematics can help to the growth of this thinking process 
According to Polio [3]. the main subject in 
be taught to whole students potentially. In other words,
origin of the knowledge but also he or she try to nurture and grow these tale
Anyway behaviorists believe that the knowledge of students is understood when they have been participated in 
its conceptual recognition process. The usual method of training mathematics is established traditionally based 
on lecture method. This method is subjecte
[4].But today the need of new attitudes towards the related approaches is felt regarding to the mathematics 
roughly[5]. It is specified that the music is the only force for supplementing the e
In many samples, researchers have shown that there are established many studies regarding to the effect of the 
music training on the various aspects of the intelligence and learning. The effect of the music on the spatial 
intelligence[6] reading ability[7], verbal memory
children mathematic progression [10
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One of the most challenging issues of the primary school training issues is subjected to the process of training the prelimin
. Objective:The main purpose of the present study was to investigate the effectiveness of the music 

and chess training along with the traditional training of the mathematics on the primary school students. The research method
ental pre and post tests with control group study. Results: The results showed thatthe effectiveness of 

the music and chess along with the traditional training in mathematic is higher than only traditional training. But none of t
y significant difference regarding to the effectiveness of the operation variable. Conclusion: The couple comparisons showed that 

the difference between the mathematic concept learning and their application between the music and chess training group and t
group was significant but the difference between both experimental groups was not significant.  
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INTRODUATION 

One of the most challenging issues of the primary school training issues is subjected to the process of 
training the preliminary and primary concepts of the mathematics. The recent progressions of the world is 
increasingly getting hard and complex and it is shown that the mathematic thinking will be getting raised 

Mathematic training experts believe that the life necessity is subjected to the process of 
thinking dynamically and the process of the mathematics can help to the growth of this thinking process 

the main subject in teaching mathematics is the fact that the process of thinking should 
to whole students potentially. In other words,the math teacher not only should be considered as the 

origin of the knowledge but also he or she try to nurture and grow these talents of the whole
behaviorists believe that the knowledge of students is understood when they have been participated in 

its conceptual recognition process. The usual method of training mathematics is established traditionally based 
is subjected to thinking-based method of teachers being taught in this way 

But today the need of new attitudes towards the related approaches is felt regarding to the mathematics 
It is specified that the music is the only force for supplementing the educational affairs potentially. 

researchers have shown that there are established many studies regarding to the effect of the 
music training on the various aspects of the intelligence and learning. The effect of the music on the spatial 

, verbal memory[8] and educational progression [9] and most importantly on 
[10], [11][12],[13] is subjected to the same cases. Indeed, 
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One of the most challenging issues of the primary school training issues is subjected to the process of training the preliminary 
main purpose of the present study was to investigate the effectiveness of the music 

and chess training along with the traditional training of the mathematics on the primary school students. The research methodology was 
The results showed thatthe effectiveness of 

the music and chess along with the traditional training in mathematic is higher than only traditional training. But none of the related groups 
The couple comparisons showed that 

the difference between the mathematic concept learning and their application between the music and chess training group and the control 

issues is subjected to the process of 
training the preliminary and primary concepts of the mathematics. The recent progressions of the world is 
increasingly getting hard and complex and it is shown that the mathematic thinking will be getting raised 

Mathematic training experts believe that the life necessity is subjected to the process of 
thinking dynamically and the process of the mathematics can help to the growth of this thinking process [2]. 

the process of thinking should 
the math teacher not only should be considered as the 

whole students potentially. 
behaviorists believe that the knowledge of students is understood when they have been participated in 

its conceptual recognition process. The usual method of training mathematics is established traditionally based 
based method of teachers being taught in this way 

But today the need of new attitudes towards the related approaches is felt regarding to the mathematics 
ducational affairs potentially. 

researchers have shown that there are established many studies regarding to the effect of the 
music training on the various aspects of the intelligence and learning. The effect of the music on the spatial 

and most importantly on 
is subjected to the same cases. Indeed, the music and 
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mathematic have the most common points together and teachers using by these commonalities help students to 
understand the mathematics and the success of the math basic concepts[14]. Music optimizes the periodical-
spatial deductive skills when these concepts are the most crucial issues of the learning process[11]. The results 
of the researches show that training music can increase the abilities of mathematic learning[15]. Rauscher and 
[16]investigated the effect of the music on pre-school children and found out that training rhyme for growing the 
cognition, periodical and mathematical issues is really beneficent. In the research of Gregory[17], it is specified 
that classes with the combination of the music show better results and progression. The theory of the multiple 
intelligences led by Gardner is coincident with this model. Gardner believes thatnone of the intelligence 
processes can be appeared by themselves and the processes of the intelligence are frequently influence on each 
other Hence, in the field of the effect of the music on learning methods, the same music may be considered as 
the most sophisticated factor of children learning case [18] The neural correlation between the formal training 
and progressed music among children led by Schmithorst and Holland (2004) has been also investigated by the 
use of FMRI (functional magnetic resonance imaging). They believe that the relationship between the music 
training and progression in math can recover the function of the short memory increasing the abstractive issues 
based on the digit quantity. Among the plays being invented by the mankind, the chess is the only thinking play 
that has deep effect on the mind and brain. Many years ago, the chess has been paid attention by many 
researchers and experts. By the use of chess, the psychological processes such as intelligence, active memory, 
fluid deduction, spatial-visual processing, cognitive skills, attention, concentration, creativity, critical thinking, 
ability of problem-solving and reading skills, language and mathematic can be increased potentially. In addition, 
the chess is a suitable practice for decision-making in a short time recoverying student' examination 
grades[19].Some studies have shown that the chess can optimize the educational performance through growing 
the visual memory, attention extention, spatial deductive skills, capacity of consequence prediction, critical 
thinking, self confidence, self esteem and problem-solving skills[20] Also other studies have shown that training 
chess can optimize the analytical deduction, problem solving skills and educational progression[21]. Generally, 
in countries where the chess training suggested potentially, students have the highest ability in their cognitive 
and complex patterns and following the math and sciences[22]. The effect of the chess on learning math is 
coincident with the elements of learning such as Thorndike theory.According to Thorndike the similarity of the 
methods in different situations can transform the new attitudes and methods into students potentially. For 
example, when a learner learned something in a new scientific method, he or she can apply the same process in 
other situations potentially [23], the made difference regarding to the problem-solving ability of the chess 
experimental group may be regarded to the increase of the reading ability and the related approaches. The study 
led by [24] regarding to the effect of the chess training on the growth of children problem solving skill (children 
between 5-7 years old), it is shown that training chess has a potential effect on the progression of students' 
mathematic issues. The results showed that training chess not only increase the students' mathematic issues of 
the third grade, but it can optimize their potentials to learn mathematics interestingly. Therefore, the importance 
and significance of training chess influencing on the progression of students' mathematic affairs is completely 
proved in this pavement.Now the main question of the study is whether the training chess and music can 
increase or optimize the children mathematic affairs or no? Based on this, there have been established some 
hypotheses as following: 

1- Training music and chess along with the traditional learning method can increase the power of students' 
mathematics 

2- Training chess and music along with the traditional learning methods can increase the lessons of the 
mathematics rapidly.  

 
METHOD AND MATERIALS 

 
The present study is a semi-experimental type of study established with pre and post test plans with control 

group. The statistical sample of the study includes students of second, third and fourth primary schools of the 
first district of Tehran during 2014 educational year.The key-Math test was applied in order to take up the 
sample of the study being achieved by the whole teachers and 30 people with score 1 and 0.5 unit lower 
deviation score were considered as the normative group being substituted accidentally along with the traditional 
method and chess training as the control group of the study. Then, the process of training is completed 
according to the suggested protocol and in the end the related test has been achieved on three groups 
individually. The scores of the groups are considered as the data of the post test. Finally,the obtained results of 
these two phases were measured by the statistical methods.  
 
Research instrument: key-Math test: 

This test has been normed by Connolly in 1998 having too many applications in specifying students with 
mathematic deficiencies. In this test, the general performance of the person is divided into three fields of basic 
concepts (including minor counting test,explanatory digits and geometry), operational issues (including the sum, 
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minus, multiple, division and mental calculation) and applied field including measurement, time and money, 
prediction, data representation and problem-solving). These fields are important of equally issues together. This 
test is achievable for the first to fifth grades of primary schools. In the grades first and second primary schools, 
the whole sub-tests except the sub-tests of multiple, division, problem solving and mental calculation and 
explanatory digits could be applied in this regard. This test is achievable individually, too. When the scores of 
the students were measured at every sub-test, total scores will be measured, too. Based on the mean and 
deviation of the group, the standard score of every student is reported as Z score[25]. This test is normed by 
Mohammad Esmaieel and Human for students ranging from 6.6-11.8 years old in Iran. Wide Range 
Achievement test (WRAT) (paper-based math test) prepared by Jastak in 1936 has been revised for several 
times. It also is used in this study. the reliability of the test has been measured by two equal forms for the first to 
fifth grades 0.78 and 0.84, respectively. The correlation of the test with the math test of Key-Math is measured 
and the obtained correlation coefficient is 0.57, 0.67, 0.56 and 0.55, respectively. The reliability of the test is 
estimated by the use of Cronbach alpha method and its rate is ranging from 0.80 to 0.84 for the fifth grade [25] 
 
Results: 

An independent variable in three levels (three training methods) and a dependent variable (total score of the 
math) and a process (total score of the math in pre test) using the covariance analysis test (ANCOVA) in order 
to investigate the difference of the music and chess training effectiveness along with the traditional learning 
methods. The preliminary studies have been achieved in order to get confident of any mistake in the validity of 
the study. Also the assimilated condition regarding to the related variances use Levine Error Variance Equality. 
Due to the obtained degree of F (1.089) and its probable significance (0.351), the variance assimilated 
assumption is confirmed in this case. Hence, the results of the test between subjects have been summarized in 
table 2.  
 
Table 1: results of test between subjects 

Change resources Total squares DF Mean squares F P ITA 
square 

Pre test  8766.747 1 8766.747 362.174** 0.001 0.933 
Groups 1162.302 2 1162.302 24.009** 0.001 0.649 
error 629.353 26 24.206    

 
As it shown in table 2, the probability of accepting zero assumption is lower than 0.05 for comparing the 

under-study groups with training music and chess along with the traditional education of the math variable. In 
other words, after balancing the pre-test scores, the factor between the subjects has significant effect in this 
case.Therefore it can be concluded that there is a significant difference between the performances of three 
members in the pre-test of math lesson variable. As a result,the observations are enough to accept the first 
hypothesis. The last column of the related table, show the square ITA as determinant coefficient in this regard. It 
is observed that 64.9% (0.649) variance of the math lesson learning is represented by the variable of music and 
chess training issues.  
 
Table 2: summary of Bonfroni follow-up tests 

Groups Music Chess Traditional  
  Math lesson  
Music - 2.251 14.981** 
Chess - - 12.730** 
Traditional  - - - 

 
The results of bonferoni following-up tests for comparing the means in table 3 show that the mean of the 

math lesson learning variable in pre-test is higher than the group with the traditional educational issues. 
However, the difference between the groups under the music and chess training is not significant. Three fields of 
basic concepts, operation and application due to the existence of an independent variable in three educational 
fields and some dependent variables as well as some processing using MANCOVA in order to investigate the 
difference of the music and chess training effectiveness in this case. The preliminary studies were achieved in 
order to specify the mistakes or any errors of the linearity and variance convergence (the lack of Levine F 
significance in none of dependent variables) using M-Box test (20.388 in 0.148 sig level); hence, the results of 
the above mentioned analysis will be continued in the rest of the study.  
 
Table 3: summary of multi-variable tests 

Effects Tests Degrees F DF Error DF P ITA square 
Groups Pillai effect 0.747 4.573** 6 46 0.001 0.374 
 Willkiz lambda 0.302 6.005** 6 44 0.001 0.450 
 Hoteling effect 2.144 7.504** 6 42 0.001 0.517 
 Largest square 2.065 15.829** 3 23 0.001 0.674 
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Due to the degrees of the multi-variables particularly the degree of Willkiz Lambda, the zero assumption 
will be rejected (p<0.01). In other words, the mean scores of the participants in three related fields are different 
simultaneously between three groups. The size of the difference effect due to the degree of ITA (0.450) is 
established in moderate level. And it can separate these three groups together based on the results of the test. As 
a consequence, there are enough observations for accepting the second hypothesis.  
 
Table 4:summary of subjects' effects between between-group subjects 

Resources Dependent 
variables  

SS DF1 DF2 MS F P ITA square 

Groups  Concepts 225.334 2 24 112.667 12.974** 0.001 0.520 
 Operation 28.617 2 24 14.308 1.914 0.169 0.138 
 application 189.295 2 24 94.648 6.339** 0.001 0.346 

 
According to the results and the measured indices (the ratios of F and their sig levels), it can be concluded 

that the mean scores of three groups in two variables is completely different between three variables. In 
addition, the degrees of ITA Square represent the size of relationship between the training music and chess with 
two variables of concepts and application as 0.520 and 0.346, respectively.  
 
Table 5: summary of Bonferoni Following-up Tests for the variables of concepts and application 

  Concepts  Application 
Groups Music Chess Traditional  Music  Chess  Traditional  
Music - -0.492 6.332** - 1.014 6.440** 
chess - - 6.824** - - 5.426* 
Traditional  - - - - - - 

 
The results of Bonferoni Following-up tests for comparing the means in table 5 showed that the mean 

variables of the concepts and application in pre-test of the under-study groups regarding to training music and 
chess along with traditional learning education is higher than the traditional methods. However, the significance 
between the groups under music and chess training is not significant.  
 
Discussion and conclusion: 

The obtained results of the present study show that training music and chess along with the traditional math 
learning is very effective in two fields of concepts and application. This result is coincident with other results 
such as[26].They showed that training music can change some bio-electronic activities activating some frontal 
and parietal lobes of the brain challenging with the mathematic affairs[27] showed that training music increases 
the abilities of students such as categorization, recognizing the similarities and differences, maintaining digit 
mentally and geometry of pre-school students. Also it is coincident with the researches of 
[10],[11],[13],[28],[29],[30],[31]representing the positive effect of music on learning mathematic. In this 
case[32], stated that because of the music rhyme and special arrangement, it can cause to challenge the brain 
into the learning mechanism having close relationship with Perception and Memory raising the process of 
learning mathematics. Holland and believed thatthe relationship between training music and progression of the 
mathematics can be related to the recovery of the memory performance increasing the abstractive representation 
of the digit quantities as well. The lack of significance of the mean difference of the operation variable in the 
group under music learning along with traditional method could be seen in this regard. The studies of 
GhasemtabarSeydNabi(2011) showed that training music can increase the ability of arrangement among 
children that it is not significant here and also the study of Spelke (2008) did not show any signs of the 
relationship between training music and representation of the small digits, big digit approximation. In addition 
to the obtained results of the study, it is shown that training chess along with the traditional method is very 
effective in two variables of concepts and application. This result is coincident with the results of[24],[36],[37], 
[38]and[39]. These also represent the positive effect of training chess on recovering the process of learning 
mathematics. But the study of Hong and Bart (2007)is not coincident with the former studied studies for 
showing the effect of the chess on recovering the math learning process. It should be stated that the chess may 
recovers and optimizes the cognitive abilities of pre-school students but the writing performance may get 
weakened due to the deficiency in learning case. The results of Barrett and Fish (2011)represented that the 
transformation of learning through chess into the spatial-geometry deduction, relations and obligation deduction, 
concepts and application and the fundamental processes is not significant. Atherton (2007)in representing the 
effectiveness of the chess on learning the math says that the complex mental issues can increase the mental 
function in similar situations. In fact,the plays may plan children mentality affairs raised regarding them towards 
the new situations and for the reasonthe chess has many various situations for finding a new solution.Indeed, 
when the chess is applied accurately, a creative thinking system can be created or invented going towards the 
success path. This challenges students to face with complex situations trying to find a better solution towards 
their problems. It will have also a positive attitude towards the process of learning trying to facilitate the 
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cognitive applications. Indeed, training chess is a suitable instrument for assisting students to focus on their 
issues through finding better solutions for their problems. This makes the process of learning regarding to the 
mathematics easy. It can be also stated that the subjects of three fields get usually wrong responses while the 
sum and minus and multiple of digits could be done correctly making them to reach to the correct answers. In 
the carried out studies and investigations, it is specified that the process of training can be achieved from the 
right side of the operations but newly the left side operations have been achieved in order to raise the power of 
students. It seems that the left side operations can transfer the negative training intervening with these two 
methods the rate of errors will be also raised and making students to reach to wrong responses. Probably the 
time of music and chess training shorten these negative effects on students because the chess has various moves 
on its screen that it reduces the rate of errors and mistakes into the brain of students. Since the music and chess 
have common points regarding to the intelligence, problem solving, attention, memory, spatial-deductive skills, 
reading skills and learning, these whole fields are similar together in learning the process of the math. As a 
result, there is no observed any difference between the effectiveness of these two methods on learning 
mathematics. Therefore, it is suggested to carry out other studies regarding to repeat the results of the study 
being achieved by statistical population dimension.  

 
REFERENCES 

 
[1] Morgan, B.M.,  2003. Cooperative learning in higher education: Undergraduate studentreflections on group 

examinations for group grades. College Student Journal, 37: 95-104. Retrieved June 10, 2008, from EBSCO 
database. 

[2] Shoenfeld, A.H.,  1989 . Explorations of students’ mathematical beliefs and behavior. Journal for Research 
in Mathematics Education, 20: 338-355. 

[3] Goya, Z.,  2001. what is mathematic training? What is mathematic growth?, 4 
[4] Shaati, T.,  2012. Investigation of the effective factors on educational progression of the math, international 

studies  2011 on Iranian students, a thesis for MA in the field of educational management, Islamic Azad 
University, Tehran Central branch. 

[5] Jorgensen Robin and Doll Shelli, 2014. training mathematics at primary school (translated by Amir Hussein 
Ashena), Tehran, Binesh No Publication 

[6] Rauscher, F.H., 1999. Music exposure and the development of spatial intelligence in children. Retrieved 
from http://www.uwosh.edu.psychology/facualty-and-staff/frances rauscher. 

[7] Butzlaff, R.,  2000 . "Can Music be used to Teach Reading?" The Journal of Aesthetic  Education, 34(3/4), 
167-178. Retrived from http://www.gwern.net/docs/dnb/2000-butzlaff. 

[8] Ho, Y., M. Cheung and A.S. Chan and Chang,  2003 . Music Training Improves Verbal but NotVisual 
Memory: Cross-Sectional and Longitudinal Explorations in Children. Neuropsychology, 17(3): 439-450. 
Retrieved fromhttp://http://www.brainmusic.org/EducationalActivitiesFolder/Ho_development2003. 

[9] Rauscher, F.H., 2009. The impact of music instruction on other skills. In S. Hallam, I. Cross, & M. Thaut 
(Eds.), The Oxford handbook of psychology of music (pp 244-252). Oxford: Oxford University Press 
Retrieved fromhttp://www.amazon.co.uk/Oxford-Handbook-Music-Psychology-Library/dp/0199604975. 

[10] Geoghegan, N. and M. Mitchel more, 1996 . Possible effect of early childhood music on mathematical 
achievement. Retrieved from http://files.eric.ed.gov/fultext/ED406036. 

[11] Graziano, A.B., M. Peterson, G.L. Shaw, 1999. Enhanced learning of proportional math through music 
training and spatial temporal training. Retrieved from http://www.ncbi.nlm.nim.gov/pubmed/10100200. 

[12] Vaughn, K., 2000. Music and mathematics : modest support for the off-claimed relationship. Journal of 
Aesthetic Education, 34: 149-166. Retrieved from http://www.artsedsearch.org.summarises/music-and-
mathematics 

[13] Harris, R., 2007 . The effect of music enriched instruction on the mathematics scores of preschool children. 
retrieved from http://www.saveamemusic.org/why-keep-music.html 

[14] Bartkowski, J., 2010 . Using instrumental music to improve 8th grade mathematics achievement scores. 
Retrived from http://www.heritage. edu/library/mastersprojects/ 

[15] Forghani, S.,  2012.The impact of the music on learning mathematic skills of primary schools, a thesis for 
MA in educational technology field, Islamic Azad University 

[16] Rauscher, F.H and M. Zupan, 2000. Classroom keyboard instruction improves kindergarten children's 
spatial-temporal performance. Retrieved from http: //www.artsedsearch.org/…/classroom-keyboard-
instruction-improves-kindergarten 

[17] Hodges, D and D. O'connel, 2005. The impact of music education on academic achievement. Retrieved 
from http://www.issaquah.wednet.edu 

[18] Santos- Luiz, C., D. Coimbra and  S.C. Fernandez da,  2009. Musical learning and cognitive performance. 
Retrieved from http://www.legacyweb.rcm.ac.uk/cache/f10020026. 



85                                                                        Ali Akbar Saif  et al, 2016 
Advances in Environmental Biology, 10(2) February 2016, Pages: 80-85 

[19] Mohammad Bagher, A., 2012. Effects of the formal education of the chess on the students' active memory, 
a thesis for MA in educational psychology, Islamic Azad University of Southern Tehran 

[20] Romano, B.,  2011. Does playing chess improve math learning? Retrieved from 
http://rkcf.wildapricot.org/resources /Documents /.../SAM-research synthesis. 

[21] Buky, J. and F. HO.,  2008. The effect of math and chess integrated instruction on math scores. Retrived 
from http://www.mathandchess.com 

[22] Milat, M., 1997. The role of chess in modern education. retrieved from http://gct.sagepub 
.com/content/35/4/243.refs 

[23] Trinchero, R., 2013. Can chess training improve Pisa scores in mathematics? Retrived from 
http://kcfe.eu/sites/default/fies/Trinchero-KCFE.pdf 

[24] Karimianpour, G., 2010. Investigation of the chess on the growth of problem solving in children between 5-
7 years old of Tehran during 2009-2010, 2, 34-37 

[25] Mohammad, E and H.A. Hooman, 2002. Adaptation and normology of the Iranian mathematic test by Key-
Math test, Tehran: country exceptional education organization 

[26] Esteki, M., H. Ashayeri, A. Borjali, M. Tabrizi, A. Delavar, 2007. Comparison of the effectiveness of 
training two hemispheres of the brain and music in recovering the students with math deficiency, research 
on exceptional children, 4: 425-448. 

[27] Ghasemtabar, S.A. and M. Mofidi, Zadeh,  2011. Impact of the music on the children math skills, evolution 
psychology, the Iranian psychologists, 27: 245-254. 

[28] Millard, M. and R. Dillard, 2010 .Relationship between theory instruction in instrumental music 
education(TIIME) and mathematical achievement in students ages three through eight. Retrieved from 
:http://msdillard.wmwikis.net/file/view/Dillard_2_Research 

[29] Kesan, C., D. kaya and M.Z. Aydogdu, 2013. The effect of music assisted instruction on exam scores from 
triangles in geometry lesson. Retrieved from http://www.ijtase.net/ ojs/index.php/IOJPE/atricle/view/240 

[30] Van der Vossen, M.R., 2012. Mathematics among secondary students in relation to enrollment/ 
nonenrollment in music programs of differing content or quality. Retrived from 
http://gradworks.umi.com/35/18/3518841/html 

[31] Davenport, K.O., 2010. The effects of participation in school instrumental music programs on student 
academic achievement and school attendance. Retrived from http://udini.proquest . com 

[32] Moghaddam, K. and M. Esteki,  2010. The role of music training in recovering the math deficiencies, report 
of music, 55. 

[33] Schmithorst, V.J. and S.K. Holland, 2004. The effect of musical training on the neural correlates of math 
processing: A functional magnetic resonances imaging study in humans. Neuroscience Letters, 354: 193-
196. Retrieved from http://www.brainmusic.org/.../Schmithorst-math. 

[34] GhasemtabarSeydNabi, A., Z.A. Mofidi and A. Ghasemtabar Seyd, 2011. impact of the music on the 
children math skills, evolution psychology, the Iranian psychologists, 27: 245-254. 

[35] Spelke, E.,  2008. Arts and cognition monograph: Effects of music instruction. Retrieved from 
http://www.dana.org/Publications/ ReportDetails.aspx? 

[36] Romano, B., 2011. Does playing chess improve math learning? Retrieved from 
http://rkcf.wildapricot.org/resources /Documents /.../SAM-research synthesis. 

[37] Argentin, G. and A. Martini, B. Romano,  2012 . Standing on the shoulders of chess masters: Using RCTs 
to produce evidence on teaching chess in schools. Retrieved from http://www.invalsi.ri/improving-
education/ 

[38] Stevens, A.D.,  2009. Social problem solving and cognitive flexibility: relations to social skills and problem 
behavior of at risk young children. Retrieved from http: // gradworks.umi.com /33/59/3359050.html/ 

[39] Trinchero, R.,  2013. Can chess training improve Pisa scores in mathematics? Retrived from 
http://kcfe.eu/sites/default/fies/Trinchero-KCFE.pdf 

[40] Hong, S., W.M. Bart, 2007. Cognitive effects of chess instruction on students atrisk for academic failure. 
Retrieved from http://files .eric.ed.gov/fultext/EJ814515.pdf. 

[41] Barrett, D.C., W.W. Fish, 2011. Our move: Using chess to improve math achievement for students who 
receive special education services. Retrieved from http://www.internationalsped.com 

[42] Atherton, M., 2007. Cognitive transfer and conservation in chess playing. Retrieved from http: // 
books.google.com/…/ Cognitive-Transfer-and-Conservation-in-C.html? 
 


