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Abstract. In this research, it is aimed to examine the relationship between the attention skills of children 
regarding auditory and visual elements and their science process skills. In addition, these skills were 
examined in terms of gender and socio-economic level variables. The research is designed in survey 
model and the study group is consisted of randomly selected 156 children aged 60-72 months attending 
preschool education institutions in the 2018-2019 academic year in Istanbul. Four data collection tools 
as Demographic Information Form, Preschool Science Process Skills Scale for 60-72 Months Old Children, 
Listening Test and Concentration Test for 5-Year-Old Children were used in the research. As the result 
of the research, it is found a positive significant relationship between the visual and auditory attention 
skills of the preschool children and science process skills.  It was found that the science process skills 
and auditory attention skills of preschool children did not differ significantly with gender. However, 
visual attention skills differed with gender of the children and this difference was in favor of the girls. 
Additionally, attention skills and scientific process skills differed with socio-economic level of the 
children and this difference was in favor of the upper socio-economic level. 
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INTRODUCTION 

Scientific process skills which forms the basis of analytical thinking are a lifelong learning process 
that we use in creating knowledge and problem solving through the principle of learning by doing, 
(Dönmez & Azizoğlu, 2010; Hazır & Türkmen, 2008; Tan & Temiz, 2003). When the appropriate 
environment is provided, children carry out their work with a higher motivation in the learning 
process by testing their thoughts. Therefore, children need scientific process skills to explain, 
explore, and comprehend the relationships between various variables (Myers, 2006).  

Conceptual classifications related to scientific process skills vary. They are classified by 
Mohd-Saat (2004) as basic skills and high level skills; by Lind (2005) as basic process skills, 
intermediate process skills and advanced process skills; by Keily, Haney, and Zoffel (2009) as 
basic process skills and integrated process skills. A comparison between them indicates that basic 
process skills which include observation, comparison, classification, communication, 
measurement, estimation and inference can be seen as a common step (Brewer, 2007; Morrison, 
2012). In this context, the basic process skills as the skills of observation, classification, 
measurement and communication, making predictions and inferences are the initial steps of the 
scientific processes that the preschool children are expected to have (Özkan & Önder, 2016). In a 
general manner, these skills can be defined as the actions that children take when they learn 
about the world (Lindblom & White, 2011). 

Although each of the scientific process skills expected to have children in the preschool 
period is considered as independent skills, it can be stated that observation is the precursor of 
the other skills. Scientific knowledge is also acquired by making observations through senses or 
materials (Myers, 2006). Lind (1998) states that children, from the moment they born, have 
learned the scientific concepts by looking at their environment in a curious way, in other words, 
making observation. The role of attention skill on observation skill of children that they use to 
investigate their environment, arouses curiosity. Considering that everything is remarkable for 
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young children, it can be said that they use most of the scientific process skills naturally 
(Morrison, 2012).  

Human being is an entity that tries to adapt to her environment, reacts to the events she 
encounters, perceives stimuli and makes systematic choices among them, and interprets her 
choices with her own consciousness. The systematic acceptance of stimuli to perceptual 
consciousness is expressed by the concept of "attention" (Amado, 1996). Like scientific process 
skills, there are different classifications of attention development and attention skills in the 
literature. Posner and Petersen (1990) have made a classification as anterior attention and 
posterior attention, according to the brain areas where the nerve density is higher. Accordingly, 
anterior attention is related to motor skills and language skills while posterior attention is to 
visual elements.  In addition, according to their relationship with the target there are selective 
attention, sustained attention and divided attention; according to the transfer of the acquired 
information to consciousness or short-term memory there are active attention (determined by 
individual causes and behavior) and passive attention (automatically settled into consciousness) 
(Pashler, 1998: cited in Doğutepe-Dinçer & Karakaş, 2008).  

However the different classifications exist, attention can be defined commonly as being 
aware of the stimulus. These stimuli can be internal as in thoughts and memories, or external as 
in images and sounds. While most of the stimuli in the external world are captured by sensory 
organs, some are perceived selectively. Individuals have limited capacity and cannot deal with all 
stimuli at the same time (Karaduman, 2004). In this study, listening skills are examined as a 
separate element in order to test attention skills in terms of sounds in addition to the image.  
Listening is defined as paying attention to what people say and understanding what they say 
(Melanlıoğlu, 2012). Listening skills, as expressed in this definition, can be considered as an 
important indicator of attention. In the research, attention skills related to external elements 
were limited to visual and auditory ones.  

The aim of this research is to examine the relationship between the attention skills of the 
60-72-month-old children who have received preschool education and their skills of scientific 
process. In addition to this general purpose, it is also aimed to examine the visual and auditory 
attention skills and scientific process skills of preschool children in terms of gender and socio-
economic level variables.   

METHODS 

Research Model 

The research was designed in a relational survey model in which the relationship between 
the attention skills of the 60-72 months old children who received preschool education and their 
skills of scientific process was examined. Relational studies are models designed to explain and 
predict the relationship between variables (Christensen, Johnson & Turner, 2015).  

Study Group 

The study group of the research was consisted of 156 children (85 female, 71 male) who 
were 60-72 months old and who accepted to participate the research, attending randomly 
selected three independent kindergartens and four primary schools in 2018-2019 academic year 
in Kadıköy and Ataşehir districts on the Anatolian side of Istanbul.  Demographic characteristics 
of the study group are presented in Table 1. 

Table 1 shows that, 27.6% of the mothers of the children in the study group are primary, 
19.2% are secondary and 53.2% are higher education graduates; 27.6% of their fathers are 
primary, 30.1% are secondary and 42.3% are higher education graduates. 39.8% of the children 
are single child, 47.4% have one sibling, 12.8% have two or more siblings. Duration of their 
preschool education distributes as, 52.6% of the students received education for one year, 44.9% 
for two years, 2.6% for three years and longer. Finally, as stated by the parents of the children in 
the study group, 9% of the families were at the lower, 68.6% were at the middle and 22.4% were 
at the upper socio-economic level.  
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Table 1. Demographic characteristics of the study group  
 Demographic characteristics n % 

Mother's Level of Education 
Primary School 43 27.6 

Secondary School 30 19.2 
High School 83 53.2 

Father's Level of Education 
Primary School 43 27.6 

Secondary School 47 30.1 
High School 66 42.3 

Number of siblings 
Single child 62 39.8 

One 74 47.4 
Two and more 20 12.8 

Duration of Preschool Education 
One Year 82 52.6 

Two Years 70 44.9 
Three Years or More 4 2.6 

Socio-Economic Level 
Lower 14 9.0 
Middle 107 68.6 
Upper 35 22.4 

 

Data Collection Tools 

In the study, four data collection tool is used, as Demographic Information Form, Preschool 
Scientific Process Skills Scale for 60-72 Months Old Children, Listening Test for measuring their 
auditory and visual attention skills and Concentration Test for 5 Years Old Children (FTF-K: 
Frankfurter Tests Für Fünfjahrige-Konzentration).  

Demographic Information Form  

The demographic information form developed by the researchers provided information on 
sex, socio-economic level perception, parental education levels, number of siblings, and duration 
of preschool education of the children in the study group.  

Preschool Scientific Process Skills Scale for 60-72 Months Old Children  

Preschool Scientific Process Skills Scale for 60-72 Months Old Children, developed by Özkan 
and Önder (2016), consists of 31 items and four sub-dimensions, as, 1. prediction-inference-
scientific communication, 2. measurement, 3. classification and 4. observation. Materials such as 
leaves, stones, beads, legos, number bars, paper, pieces of wood as well as pictures for graphic 
creation and observation were used for the scale. The scale is evaluated by applying one to one 
with the child. Each child receives 1 point for each correct answer and 0 points for the wrong 
answer. The lowest score that can be obtained from the scale is zero and the highest score is 31.  

In the validity-reliability analysis conducted by Özkan and Önder (2016), the scale 
explained 52.95% of the variance of the four factors identified in the exploratory factor analysis.  
The Kuder-Richardson 20 coefficients were calculated for reliability; it is observed that the 
subscales ranged from .75 to .90 and the scale was found to provide test-retest reliability. In this 
study, reliability coefficients were re-calculated. The reliability coefficients ranged between .73 
and .87, while the reliability coefficient for the total score of the scale was found to be .82.   

Listening Test (The Map Task) 

Listening Test was developed by Doherty-Sneddon and Kent (1996). Its Turkish adaptation 
was made by Ergin (2004). Listening Test requires drawing the route on a map to the specified 
locations according to the verbal instructions. The test can score one point for each route and a 
total of nine points. On the map, there are pictures (lake, birds, house, forest, cows, caravan, sea, 
ship, tree, hut, etc.) placed in different locations. Children are asked to reach the route dictated by 
the researchers on the map through listening. Ergin (2004) determined that it provided coverage 
validity by taking expert opinions for the validity of the test. Test-retest and Cronbach Alpha 
reliability coefficient (.71) were calculated to determine its reliability. In addition, it was stated 
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that there should be a meaningful relationship between two tests that measure the same feature 
within the scope of reliability analyzes. Comparison of the "Listening Test" with "Facial 
Expression Recognition Test", "Eye Contact Establishment Test", "Emotion Recognition Test" and 
"Emotion Expression Test" indicated a significant relationship. In this study, Cronbach's alpha 
reliability coefficient of the test was calculated as .72.  

Concentration Test for 5 Years Old Children (FTF-K: Frankfurter Tests Für Fünfjahrige-
Konzentration) 

It was developed by Raatz and Möhling (1971) to test children's attention skills. In the test, 
the children are asked to mark the pear pictures from the form containing apple and pear pictures 
within 90 seconds. The test is applied to each child individually. In the test, the pears marked by 
the child within 90 seconds constitute the raw score.  The test is evaluated by adding the 
corresponding score from the adjusted score table according to the calendar age and sex of the 
child to the raw score (Gözalan-Alkan & Koçak, 2018). The validity-reliability analysis of the test 
was conducted by Gözüm and Kandır (2018) and the form in which the scope and appearance 
validity of the test was provided by Raatz and Möhling (1971) was used intact. The reliability of 
the test was performed using the test-retest method and the test-retest reliability coefficient was 
calculated as .85 at three-week intervals. Since the structural properties of the test were not 
changed, the validity-reliability analyzes were not repeated in this study. 

Data Collection and Analysis 

After the research permissions obtained from the Provincial Directorate of National 
Education, three independent kindergartens and four preschool classes of separate primary 
schools in Kadıköy and Ataşehir districts on the Anatolian side of Istanbul were visited. Written 
communication was established with the families of 60-72 months old children with the approval 
of school administrators and teachers. Parents who accepted their children to participate in the 
study were asked to complete the demographic information form. A total of 158 forms returned. 
An empty space / classroom was used in the school for individual assessments with each child. 
The study group consisted of 156 children. Each child was evaluated on two separate days. The 
first day the Preschool Scientific Process Skills Scale for 60-72 Months Old Children was applied. 
Listening Test and Concentration Test for 5 Years Old Children were applied together the next 
day. After a total of 25-30 minutes of application, the data were recorded in the database.  

Statistical package program was used for data analysis. Since the Kolmogorov-Smirnov test 
showed that the data is not normally distributed, Spearman Correlation Analysis was used to 
evaluate the data. Predictability could not be tested since the data did not show normal 
distribution. In this research, children's scientific process skills and attention skills towards 
external elements are analyzed by using Mann Whitney U Test for sex variable and Kruskal-Wallis 
H Test for socio-economic level variable.  

RESULTS 

In this section where the data and findings obtained in the study are presented, firstly, the 
relationship between the auditory and visual attention skills of children and their scientific 
process skills is examined and the findings are presented in Table 2.  

Table 2 shows that "Measurement" (r = .244), "Classification" (r = .287), "Observation" (r = 
.408) subscales and total mean scores (r = .280) of Preschool Scientific Process Skills Scale for 60-
72 Months Old Children and the Concentration Test for 5 Years Old Children scores that test their 
visual attention skills have a positively significant relationship (p< .05). However, no significant 
relationship was found between the "Prediction-Inference-Scientific Communication" subscale 
mean scores of the Preschool Scientific Process Skills Scale for 60-72 Months Old Children and 
the mean scores of Concentration Test for 5-Year-Old Children. In addition, A positively 
significant relationship between the Listening Test mean scores and the "Estimation-Inference-
Scientific Communication" (r = .269), "Measurement" (r = .493), "Classification" (r = .518), 
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"Observation" (r = .403) subscales and total mean scores (r = .547) of the Preschool Scientific 
Process Skills Scale for 60-72 Months Old Children is found (p< .05).  
Table 2. The results of Spearman Correlation Analysis on the relationship between scientific process skills of 
preschool children and their attention skills related to external elements 

 Preschool Scientific Process Skills Scale for 60-72 Months Old Children 

  

Prediction-
Inference-
Scientific 

Communication 

Measure
ment 

Classificati
on 

Observati
on Total score 

Concentration Test for 5 Year-
Old Children  

r ,075 ,244 ,287 ,408 ,280 
p ,354 ,002* ,000* ,000* ,000* 
n 156 156 156 156 156 

Listening Test 
r ,269 ,493 ,518 ,403 ,547 
p ,001* ,000* ,000* ,000* ,000* 
n 156 156 156 156 156 

*p<.05 
 
The analysis of whether the scientific process skills of preschool children differ by sex is 

presented in Table 3.  
Table 3. Mann Whitney U Test results of children's scientific process skills mean scores by variable of sex 

Subscale Sex n Average of 
Rows 

Total of 
Rows U z p 

Prediction-
Inference-
Scientific 

Communication 

Female 85 81.91 6962.00 

2728.000 -1.039 ,299 
Male 71 74.42 5284.00 

Measurement 
Female 85 82.64 7024.50 

2665.500 -1.291 ,197 
Male 71 73.54 5221.50 

Classification 
Female 85 79.06 6720.00 

2970.000 -.171 ,864 
Male 71 77.83 5526.00 

Observation 
Female 85 79.48 6756.00 

2934.000 -.312 ,755 
Male 71 77.32 5490.00 

Total score 
Female 85 80.38 6832.00 

2858.000 -.569 ,570 
Male 71 76.25 5414.00 

 
According to Table 3, it was found that the subscale and total score averages of the 

Preschool Scientific Process Skills Scale for 60-72 Months Old Children did not show a significant 
difference by variable of sex (p> .05).  

Table 4 presents the analysis of whether the auditory and visual attention skills of children 
differ by variable of sex.  
Table 4. Mann Whitney U Test results of children's attention skills related to external elements by variable 
of sex 

Scale Sex n Average of 
Rows 

Total of 
Rows U z p 

Concentration Test for 5 
Year-Old Children  

Female 85 90.57 7698.50 1991.500 -3.657 ,000* Male 71 64.05 4547.50 

Listening Test Female 85 84.43 7176.50 2513.500 -1.822 ,068 Male 71 71.40 5069.50 
*p<.05 
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Table 4 shows that the mean scores of the Concentration Test for 5 Years Old Children differ 
significantly by sex (U = 1991,500, p< .05).  Average row score of the girls was 90.57 and the boys 
was 64.05. Accordingly, it was found that visual attention skills differ significantly in favor of girls. 
It was found that the Listening Test mean scores did not show significant difference by sex (p> 
.05). 

The analysis of whether the scientific process skills of the children participating in the study 
differ by the socio-economic level variable is presented in Table 5.  
 
Table 5. Kruskal Wallis-H Test results of children's scientific process skill score means by the socio-economic 
level 

Subscale Groups n 
 

x Sd p 

Prediction-Inference-Scientific 
Communication 

Lower 14 42.46 27.778 2 ,000* 
Middle 107 72.98 

   

Upper 35 109.79 
   

Measurement 
Lower 14 39.18 37.401 2 ,000* 
Middle 107 71.86 

   

Upper 35 114.54 
   

Classification 
Lower 14 55.75 32.961 2 ,000* 
Middle 107 69.21 

   

Upper 35 116.01 
   

Observation 
Lower 14 35.68 35.397 2 ,000* 
Middle 107 73.47 

   

Upper 35 111.00 
   

Total score 
Lower 14 38.25 51.302 2 ,000* 
Middle 107 68.94 

   

Upper 35 123.81 
   

*p<.05 
 
In Table 5, "Estimation-Inference-Scientific Communication" (x2 = 27,778), "Measurement" 

(x2 = 37,401), "Classification" (x2 = 32,961), "Observation" (x2 = 35,397) subscales and total mean 
scores (x2 = 51,302) of the Preschool Scientific Process Skills Scale of the children participating in 
the research differed significantly by the socio-economic level variable (sd = 2; p< .05). The paired 
comparisons made using Mann Whitney U Test in order to determine the meaningful differences 
indicate a significant difference between the lower and upper socio-economic level as well as 
between the middle and upper socio-economic level in favor of children at the upper socio-
economic level in all subscales. In addition, a significant difference was found between the lower 
and middle socio-economic level in all subscales except the "Classification" subscale and the total 
score average between the lower and middle socio-economic level in favor of the children at the 
middle socio-economic level.  

Finally, the analysis of whether the attention skills regarding the external elements, i.e. 
sound and image, differ by the variable of sex is presented in Table 6. 
Table 6. Results of Kruskal Wallis-H Test of children's attention skills regarding external elements by socio-
economic level variable 

Scale Groups n 
 

x Sd p 

Concentration Test for 5 
Year-Old Children  

Lower 14 71.75 25.641 2 ,000* 
Middle 107 68.28 

   

Upper 35 112.46 
   

Listening Test 
Lower 14 62.07 38.410 2 ,000* 
Middle 107 67.26 

   

Upper 35 119.44 
   

*p<.05 
 

sirax

sirax
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Table 6 shows that the difference between the mean scores of the socio-economic level 
variable of the Concentration Test for 5 Years Old Children scores and the raw averages of socio-
economic level variable is significant (x2 = 25,641; sd = 2; p< .05). Similarly, the difference 
between the average of the children's Listening Test scores and socio-economic level variable is 
significant (x2 = 38,410; sd = 2; p< .05). The paired comparisons made using Mann Whitney U Test 
in order to determine the meaningful differences shows that the auditory and visual attention 
skills of the children differs significantly for lower and upper socio-economic level children and 
middle and upper socio-economic level children in favor of children at upper socio-economic 
level. In addition, no significant difference was found between lower and middle socio-economic 
levels in both scales. 

DISCUSSION and CONCLUSIONS 

The findings obtained as a result of the research which examined the relationship between 
attention skills and scientific process skills of the 60-72 months old children receiving preschool 
education show a positive significant relationship between their visual attention skills and their 
measurement, classification, observation subclasses of the scientific process skills. Similarly, 
there was a positive correlation between auditory attention skills and subclasses of scientific 
process skills, such as prediction-inference-scientific communication, measurement, 
classification and observation skills. Nikolaeva (2008) stated that children can establish cause-
and-effect relationships by using their scientific process skills and recognize their environment. 
It can be stated that attention skills related to external elements play an important role for 
observation skills that come to the fore in the recognition of the environment (Myers, 2006). 
However, no similar study was found to this research where a significant positive relationship is 
found between attention skills regarding external elements and scientific process skills. When the 
literature is examined, it is seen that the objective of the studies on visual attention at first is to 
evaluate cognitive skills such as information processing speed and recall (Colombo, 2002). 
Baddeley (1996), Cowan (1993) and Engle (2002) have conducted research on the relationship 
between attention and memory. However, today, attention is considered to be a brain activity 
based on the interaction of perceptual, cognitive, and motor behaviors, as opposed to 
conceptualization of the attention aiming to explain memory or learning processes (Kieling, 
Roman, Doyle, Hutz, & Rohde, 2006; Spaulding, Plante & Vance, 2008). Programs with such a 
broad concept of attention aim to support preschool children's various skills such as attention 
(Gözüm & Kandır, 2019), language (Gözalan & Koçak, 2014), thinking skills (Seçer & Kaymak-
Özmen, 2015) and cognitive tempo (Kayılı & Kuşçu, 2018).  

In this study, preschool children's scientific process skills and attention skills regarding 
external elements were examined in terms of sex and socio-economic level variables. As a result 
of the first analysis, it was found that the scientific process skills of the children did not differ 
according to the sex variable. The experimental study conducted by Alabay (2013) with preschool 
children found no significant difference between the average scores of the children in the 
experimental and control groups for the Science Process Observation Form which includes sex as 
an independent variable and the scientific process skills (observation, classification, 
communication, measurement, estimation and total science processes). Similarly, in the study 
conducted by Akman, Üstün and Güler (2003), no significant difference was found between the 
sex and the use of scientific processes of six-year-old children attending different preschool 
education institutions. In addition to the results that support this finding in various studies 
conducted at primary and secondary school levels (Kulal, Kanlı & Tan, 2010), the studies 
conducted by Aydınlı (2007), Çakar (2008) and Hazır & Türkmen (2008) found that the scientific 
process skills scores of girls are higher.  

When attention skills regarding external elements are examined by sex; children's auditory 
attention skills did not show any significant differences by sex, but visual attention skills differed 
by sex of the children and this difference was in favor of girls. In the study conducted by 
Karaduman (2004), it was found that attention skills did not differ by sex. Similarly, Kaymak 
(2003) conducted a study with 2nd and 3rd grade students in primary education and found that 
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children's attention skills did not show any significant differences by sex.  In the study conducted 
by Pişkin (2015) in order to support the attention skills of 2nd grade students, not any significant 
difference by sex was found. Therefore, it is seen that the significant difference found in this 
research in visual attention skills in favor of girls is not supported by the literature.  

It was found that the scientific process skills of children differs significantly by the socio-
economic level and this difference is in favor of the children at the upper socio-economic level. 
There is no study that examines the scientific process skills of preschool children in terms of 
socio-economic level variable.  However, in a study conducted by Aydınlı (2007) with 6th, 7th and 
8th grade students, it was found that the scientific process skills of children differ in favor of 
children at the upper socio-economic level. Similarly, in the study conducted by Hazır and 
Türkmen (2008) with 5th grade students in primary education, as a result of the evaluation based 
on the socio-economic environment of the schools, it is found that the scientific process skill levels 
of children in the schools with higher socio-economic level differed significantly from other 
schools. These results may be interpreted as the opportunities offered to children and the rich 
stimulating environment is important in terms of scientific process skills.  

As the last variable of the study, when attention skills regarding external factors were 
examined in terms of socio-economic level variable; it is also found that visual and auditory 
attention skills differed significantly according to socio-economic level variable. As a result of the 
paired comparisons, it was found that attention skills regarding external elements showed a 
significant difference in favor of children at upper socio-economic level. Clearfield and Jedd 
(2012) examined the attention skills of infants in terms of socio-economic level variables in the 
sixth, ninth and twelfth months.  It is found that infants at higher socio-economic level have more 
attention in general and their attention skills increase when more complex stimuli are presented. 
While, infants at lower socio-economic level received lower scores from their peers at higher 
socio-economic level in terms of their attention skills in all three age groups. In a study conducted 
by Güneş (1997) with elementary school students, similar results were reached and it is found 
that children with higher socio-economic levels have higher attention levels.  Barkley (1995) 
found that one out of four children in the lower socio-economic regions have attention deficit and 
stated that it is associated with factors such as malnutrition and inadequate stimulation (Cited in 
Karaduman, 2004). From this point of view, it is accepted that the stimulus presented to children 
is related to the income level of the families and that the socio-economic level is an important 
variable in attention skills.   

When the literature is examined, it is seen that scientific process skills for preschool 
children are mostly handled together with science education (Alabay, 2013; Büyüktaşkapu, 
Çeliköz & Akman, 2012). However, it is seen that there is limited research on the relationship 
between scientific process skills and different teaching fields and variables other than science 
education. In addition, it can be said that research on attention skills in preschool era is limited. 
Therefore, considering the relationship between various skills and variables and attention skills, 
intervention programs can be designed to support these skills. 
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