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Abstract 
 
The aim of this study was to investigate the effects of teaching 8-12-year-old children 
basic ice hockey with educational games on cognitive and psychomotor development. 
The experimental group was consisted of 12 males in the city of Erzurum while the 
control group was consisted of 12 males in the city of Ankara. A total of 24 subjects 
participated in this study. The experiment group participated in four training programs 
International Ice Hockey Federation (IIHF) Learn to Play (LTP) program in a week 
while the control group participated in four classical training programs in a week for 10 
weeks. Psychomotor and cognitive measurement instruments were used for assessment. 
Developmental differences between the experiment and control group were compared. 
Collected data were processed in SPSS16.0. Paired t test was used to analyze 
differences between pretest and posttest in both experiment and control groups. 
Independent t test was used to analyze and to compare pretest and posttest of each 
group. Consequently, it was found that teaching basic ice hockey with educational 
games (LTP) had positive impacts on cognitive and psychomotor development of 
children aged 8 - 12. 
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Introduction 
 

The word cognitive defines such mental functions 
as mind and knowledge, memory, reasoning, 
recalling, forgetting, problem solving, concepts and 
thinking (Küçükkaragöz, 2007). Cognition defines 
the processes through which knowledge is acquired 
and used with skills and abilities. Cognitive is 
generally thought as a mental term. That is, 
cognition is the reflection of mind. It is not a direct 
and observable thing. Cognition does not only 
include conscious and intentional problem solving 
skills but also covers unconscious and unintended 
processes that exist in daily routine activities 
(Bjorklund, 2012). 
Psycho-motor development is defined as “one’s 
enhanced proficiency in controlling functioning of 
limbs”.  In psycho-motor development; sense 
organs, nervous system and muscular systems work 

in coordination (Başaran, 2000, Cited: Özdenk, 
2007). 
Although psycho-motor (kinetics) development is 
different from physical growth; it is a field 
inseparable from physical growth. It is absolute that 
a growth associated with kinetics (movements, 
skills, etc.) is related to development level of 
kinetics. In this sense, so that movement ability can 
take place it is necessary that factors to realize the 
so called ability (growth and maturity) should be 
matured (Topkaya, 2004). 
Classical approach uses standard cognitive concepts 
as the one receiving inputs from environment, 
constituting and processing internal representations 
of appropriate dimensions of environment. This 
approach at the same time grounds on outputs of 
the process affected by environment changing these 
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processes. Conscious and environment constitute a 
system made up by two independent entities that 
are interactive. Conscious stores terms and is 
proficient enough to tailor these terms for 
communication with the environment. These 
proficiencies are measurable with some 
experiments and focus of developmental 
psychology is on the investigation of changes in 
these proficiencies. Therefore, it is assumed that 
subjects of an experiment have certain abilities for 
psychological experiments to examine and to 
measure. Various factors -including measurement 
errors- may intervene and influence experiments 
and as a result, deviations from correct scores may 
take place. What experiments measure is -in fact- 
not ability but performance of the subject 
(Demetriou and Raftopaulos, 2005). 
Children learn every kind of concepts, objects and 
tasks in games. This learning is a development in 
terms of knowledge accumulation in brain and 
work. Besides, using the term and objects learnt, as 
expressions and putting them in vocabulary are 
different characteristics; which produces language 
development. In games, kids are always in a 
cognitive activity. That is, games may be called as 
cognitive training of children because children who 
have learnt how to recognize and to use new 
concepts and objects unconsciously try to grasp 
characteristics of these concepts and objects 
through comparison. During games, children are 
always active in mentally abstract abilities such as 
thinking, perception and symbolization (Özer, 
Gürkan and Ramazanoğlu, 2006). 
The term cognition, also used for thinking and 
mind, is affected by all processes relating to games, 
physical education and sports teaching. Cognition -
including all processes that help us understand and 
interact with environment, acquire and use 
knowledge- is to perceive these processes, to 
conceptualize them, to put them in language, to 
store them in memory, to think them by recalling 
and problem solving. Field related to these 
processes is called cognitive field and development 
related to this field is called cognitive development 
(Topkaya, 2004). 
Piaget tells that cognitive development of children 
has phases. When children grow and enter 
assimilation and accommodation processes; their 
brains develop with natural maturity processes and 
their world views get mature and they develop 
abilities to predict the world with correct 
interpretations. Piaget argues that there are clear 
links between cognitive development of children 
and natural maturity of their brain. For him; as 
brain and thought mature and understanding 
enriches; cognitive development will become a 
compulsory process (Oakley, 2004). 
Games strengthen children, improve their ability to 
react and teach them to control gross and small 
muscles and to use them with correct speed. 

Children gain and improve dynamic and stationary 
attention through games. They develop 
coordination and balance among limbs. Games 
provide children with physical flexibility (Çoban 
and Nacar, 2010). 
Some children fear and abstain from easiest games 
and movements saying that “I cannot do it, I am 
afraid.” They cannot use willpower as necessary. 
However, their muscles and nerves are normal with 
no impairment. They can walk, they can run in a 
normal way but they are compelled to do an activity 
that they have never seen and tried. Therefore; 
through certain games, it is possible to normalize 
these children with movement impairments due to a 
weakened willpower that commands movements 
(Çoban and Nacar, 2008). Muratli explains Sportive 
Movements Period in relation to the effects of 
games and sports upon children as follows (Muratli, 
2003): This period covers the age of seven and 
above. Primary school children demonstrate 
previously acquired basic skills more correctly and 
more swiftly rather than acquiring new skills. This 
phase of motor development is the phase of 
development of basic movements. Here, the term 
“sports” has been used in a broad sense; that is, not 
only as a competition but also as a tool including 
such activities as recreation, game, dance. The age 
of 7 and 8 is a transition period. In this period, 
performance stands out and is tried to increase. 
With the development of such abilities as strength, 
endurance, reaction time, movement time, balance; 
performance is expected to increase. Following this 
period comes period of special movement skills; 
which covers the age of 11-13. During this phase, a 
sportive branch is chosen. Children in this period 
are eager to learn movement skills and to compete. 
The phase in which there are movements specific to 
the sportive branch is called branching period.  
Of course; such terms as game, cognitive 
development and psychomotor will inevitably be 
seen in ice hockey –one of the most popular 
sportive branches of today-. Especially, ice hockey 
–most known sportive activity after football and 
basketball over the world- has specific teaching 
methods. Ice hockey should both focus on 
improving some aspects of children and be 
entertaining while it is taught to children in 
developmental age. In this sense; methods of ice 
hockey teaching with games were employed for 
these children and its effects upon their cognitive 
and psycho-motor developments were observed. 
Skills development through games points out 
significance of educational studies. 
  
Materials and Methods 

 
The study sample was composed of 12 males as 
experimental group who started basic ice hockey 
training through games in the city of Erzurum and 
another 12 males as control group who started 



Intl. j. Sport Std. Vol., 6 (10), 600-606, 2016 
 

602 
 

classical ice hockey training in the city of Ankara. 
Participation was voluntary and a great attention 
was paid that participants had no previous ice 
hockey training. The experiment group participated 
in 4 training programs of International Ice Hockey 
Federation (IIHF) Learn to Play (LTP) program 
with games in a week while the control group 
participated in 4 classical training programs in a 
week for 10 weeks. To measure the effect of these 
trainings upon cognitive and psycho-motor 
developments; cognitive and psycho-motor tests, 
reliability and validity tests of which were 
performed, were employed. Developmental 
differences between the experimental group and 
control group were compared.  
As data collection tool; a personal information form 
which was designed by the author and 
Metacognitive Awareness Inventory for Children –
A-B forms- which was developed by Sperling, 
Howard, Miller and Murphy (2002) and Turkish 
version of which was developed by Karakelle and 
Saraç (2007) were employed. The Test of 
Gross Motor Development (TGMD II, Ulrich, 
2000) is composed of two subcategories measuring 
basic gross motor skills. It is designed to measure 
basic gross motor skills of children aged 3-12 years 
and is experimentally reliable and valid. The test 
measures twelve gross motor skills (running, 
galloping, leaping, sliding, catching, kicking, 
throwing, jumping, hopping, hitting a ball, 
bouncing balls, bowling) during preschool period, 
early period of primary school and in special 
education schools (Özer and Özer, 2007). 
The Test of Gross Motor Development, which was 
modeled by Morris, Atwater, Williams and 
Wilmore in 1980 to measure motor performance of 
children, was employed in the current study and 
implementation protocol was explained below 
(Özer and Özer, 2007). 
  
Running  
Objective: It aims to test how fast the children can 
run for 15 meters.  
Preparing test setting: A piece of sticky tape is 
placed on the starting-line and another piece of 
sticky tape is placed on finishing-line 15 meters 
away.  
Tools: Chronometer, sticky tape, whistles 
Testing: With whistle, have children run from 
starting-line and they try to arrive at finishing-line 
as soon as possible. The test is repeated three times 
and average of the times covered is taken.   
 
Stopping  
Objective: It aims to test the distance the children 
can stop upon stop command.  
Preparing test setting: A starting-line is determined 
and pieces of sticky tape are placed with 1 meter 
distance along a straight line for 20 meters. 
Tools: sticky tape whistles 

Testing: With whistle, have children run from 
starting-line and they run along the line. At any 
time and point stop command is given with whistle. 
The distance the children can stop upon stop 
command is calculated. The test is repeated three 
times and average of the distances is taken.  
 
Throwing ball 
Objective: It aims to test how far the children can 
throw the tennis ball.  
Preparing test setting: A starting-line is determined 
and sticky tapes are placed with 1 meter distance 
for 30 meters.  
Tools: sticky tape, three tennis balls 
Testing: The children at the throwing-point are 
asked to throw the ball as far as possible when they 
are ready. The point where ball falls is marked and 
average of distances traveled is taken after three 
throws. 
 
Catching Ball  
Objective: It aims to test how many times the 
children can catch the ball under certain rules.  
Preparing test setting: A throwing-line is drawn to 
throw ball and the children are asked to catch the 
ball from 5 meters away.  
Tools: 3 volleyball balls, sticky tape  
Testing: The person at the throwing-line throws the 
volleyball ball to the children, using the same style 
each time. The test is repeated three times. The 
children are asked to catch the balls only with 
fingers and hands not with whole body. It is written 
down how many times balls are caught in line with 
the rules.  
 
Jumping forward  
Objective: It aims to test how far the children can 
jump from the standing-line without acceleration.  
Preparing test setting: A standing-line is determined 
and a measuring tape is placed nearby.  
Tools: measuring tape, sticky tape  
Testing: It is measured how far the children can 
jump forward from the standing-line with arms 
throwing ahead upon jump command. The test is 
repeated three times and average of the three jumps 
is taken and written down.  
 
Jumping up  
Objective: It aims to test how high the children can 
jump from the standing-line.   
Preparing test setting: Marks are placed on the wall 
with one centimeter distance. 
Tools: measuring tape  
Testing: The children are asked to stand backward 
towards the wall just in front of the marks. Upon 
jump command given, children are asked to jump 
vertically using only legs. The test is repeated three 
times and average of the three jumps is taken and 
written down. 
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Results  
 
As understood from Table 1; Non-Parametric 
Wilcoxon signed-rank test was done in order to 
determine whether or not there were any 
differences between scores of pre-test and post-test 
that the control group received from Metacognitive 

Awareness Inventory for Children and The Test of 
Gross Motor Development (addressing skills of 
running, stopping, throwing ball, catching ball, 
jumping forward, jumping up) and it was identified 
that there were not any statistically significant 
differences at p>0.05. 

  
 
Table 1. Results of Wilcoxon analyses done to explore whether or not there were any differences between 
pre-test and post-test scores that the Control Group received from Metacognitive Awareness Inventory 

for Children and The Test of Gross Motor Development 
Scores Groups        N Mean Rank Sum of Ranks Z P 

Mental 
development 

Increasing 6a 6.25 37.50 -.118b .906 
Reducing 6b 6.75 40.50 

Same 0c   
Total 12   

Running Increasing 9d 6.06 54.50 -1.922c .055 
Reducing 2e 5.75 11.50 

Same 1f   
Total 12   

Stopping Increasing 2g 5.50 11.00 -1.408b .159 
Reducing 7h 4.86 34.00 

Same 3i   
Total 12   

Throwing ball Increasing 3j 3.83 11.50 -1.652b .098 
Reducing 7k 6.21 43.50 

Same 2l   
Total 12   

Catching  ball Increasing 3m 7.17 21.50 -1.026b .305 
Reducing 8n 5.56 44.50 

Same 1o   
Total 12   

Jumping  forward Increasing 2p 5.50 11.00 -1.723c .085 
Reducing 8q 5.50 44.00 

Same 2r   
Total 12   

Jumping up Increasing 2s 4.75 9.50 -1.862b .063 
Reducing 8t 5.69 45.50 

Same 2u   
Total 12   
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Table 2. Results of Wilcoxon analyses done to explore whether or not there were any differences between 
pre-test and post-test scores that the Experimental Group received from Metacognitive Awareness 

Inventory for Children and The Test of Gross Motor Development 
 

Scores Groups N Mean Rank Sum of Ranks Z P 

Mental 
development 

Increasing 0a .00 .00 

-3.068b .002** Reducing 12b 6.50 78.00 
Same 0c   
Total 12   

Running 

Increasing 9d 5.00 45.00 

-2.670c .008** Reducing 0e .00 .00 
Same 3f   
Total 12   

Stopping 

Increasing 3g 2.00 6.00 

-1.732c .083 Reducing 0h .00 .00 
Same 9i   
Total 12   

Throwing ball 

Increasing 2j 5.00 10.00 

-1.513b .130 Reducing 7k 5.00 35.00 
Same 3l   
Total 12   

Catching  ball 

Increasing 2m 5.75 11.50 

-1.310b .190 Reducing 7n 4.79 33.50 
Same 3o   
Total 12   

Jumping  
forward 

Increasing 0p .00 .00 

-3.066c .002** Reducing 12q 6.50 78.00 
Same 0r   
Total 12   

Jumping up 

Increasing 0s .00 .00 

-3.071c .002** Reducing 12t 6.50 78.00 
Same 0u   
Total 12   

 
As understood from Table 2; scores that the 
experimental group received before and after 
games were investigated. Non-Parametric 
Wilcoxon signed-rank test was done in order to 
determine whether or not there were any 
differences between scores of pre-test and post-test 
that the experimental group received from 
The Test of Gross Motor Development (addressing 
skills of running, stopping, throwing ball, catching 
ball, jumping forward, jumping up for 10 weeks) 
and it was identified that there were statistically 
significant differences at p>0.05 between mean 
rank scores.  
 
Discussion and Conclusion  
 
When the results of the pre-test and post-test of 
children who learnt through educational games 
were examined; it was identified that cognitive 
skills as well as skills of running, stopping, 
throwing ball, catching ball, jumping forward, 
jumping up were improved. On the other hand; 
when pre-test and post-test scores of the children 
who were not taught through games were examined 
in terms of developmental levels; it was found that 

there were not statistically significant 
improvements in development levels and skills of 
running, stopping, throwing ball, catching ball, 
jumping forward, jumping up. We are of the 
opinion that the fact that certain skills of children 
were improved even though they did not play 
games was due to high level of daily physical 
activities they performed. However; “the program 
learn by games and learn to play” demonstrated 
that the children developed more and learnt how to 
play ice-hockey –which is a game based abilities of 
ice-skating and using stick while ice-skating- more 
easily in ten weeks. Of course, it is impossible to 
think that -thanks to the activities done during the 
day- children of the control group showed a 
development level as advanced as children of the 
experimental group.  
In the study of Demirkal (2010) on the effects of 
educational judo games upon development of 
motor skills among children (male-female) aged 7-
12 years who did judo; the experimental group 
received educational judo games and the control 
group received routine judo education and it was 
ultimately found that the training program 
involving educational judo games provided positive 



Intl. j. Sport Std. Vol., 6 (10), 600-606, 2016 
 

605 
 

outcomes on behalf of the experimental group. As a 
result; we can suggest that educational judo games 
contributed to development of motor skills. 
When statistical results of both tests were 
examined; it may be argued that game-oriented 
program produced positive effects upon both 
cognitive development and psycho-motor 
development. When educational objectives or skills 
are provided to the children of developmental age –
particularly those aged 8-12 years- through games; 
according to the statistical data of the current study, 
we can conclude that a better output can be 
obtained from these objectives or skills. It is 
observed that subjects who participated in game 
group performed better and enjoyed more. It may 
be said that the fact that subjects who participated 
in game group performed better and enjoyed more 
led to positive outcomes upon their performances. 
The study of Donaldson and Ronan (2006) reported 
that subjects who consider themselves self-
sufficient demonstrate lower level of emotional and 
behavioral problems.  
Şirinkan (2011) examined the effect of sportive 
educational games upon physical growth among 
hearing impaired children aged 10-15 years through 
brockport tests. The study recruited 42 students (21 
students allocated to the experimental group vs. 21 
students allocated to the control group) who studied 
at Dede Korkut Primary School for the Hearing 
Impaired Individuals located in city center of 
Erzurum Province. Before the study; brockport 
physical fitness test was administered to the 
children and the results were recorded. As a result 
of 4-month study; the tests were again administered 
to the students. Educational game activities given 
to the experimental group targeted strength, speed, 
agility, balance and coordination. Each training 
sessions in the experimental group included games 
associated with these motor skills. Because of the 
training program, it was seen that there were 
significant differences in physical fitness tests of 
the experimental group but these differences did 
not take place in the control group. As a result, it 
was suggested that educational games positively 
contributed to physical characteristics of the 
hearing-impaired students. 
In the study of Kurudirek (2014) in which 
aggression of high school elite ice-hockey players 
was examined; it was concluded that new ice-
hockey players used aggression and physical 
strength to stop the opponents’ attacks due to poor 
basic skills of skating, defending and positioning. 
This result makes us conclude that providing basic 
education through educational games might reduce 
aggression arising from lack of basic education.  
In light of the results of the current study, the 
following recommendations can be made: Using 
teaching with games in basic education of other 
branches, athletes’ cognitive and psychomotor 
development levels can be measured. In coach 

courses and seminars organized by sports education 
department and federations; sportive activities that 
will enhance metacognitive awareness techniques 
can be given to coaches of junior/young athletes. 
To the curriculum of physical education and sports 
courses; games can be included and the learning 
rates and learning retention can be measured. 
Teaching activities with educational games can be 
administered to female students and outcomes can 
be compared to those of male students. The current 
study can be repeated with larger samples and 
samples with different characteristics. 
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