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Abstract 
The Convergent Parallel Design mixed method is used as the research methodology to assess the 
usage of multi-touch hand gestures towards fine motor skills among preschool children. This study 
involved 30 pre-school children aged between 5 to 6 years old from Pusat Asuhan Tunas Islam. The 
samples are divided into multi-touch gestures group and single touch gestures group. The 
quantitative data were the test scores of a dot-to-dot activity and the qualitative data were the pre-
school children’s emergent behaviors while engaging with mobile apps and controlling writing 
instruments. The quantitative data were analyzed by using independent sample T-Test and paired 
sample T-Test. The findings showed that there is a significant difference between the two groups as 
the independent sample T-Test indicate the value of sig, p = 0.029. The paired sample T-Test also 
indicate that the pre-test score and post-test score are significantly positive correlated (r = 0.503) and 
the value of sig, p = 0.005 showed that there is significance difference between pre-test score and 
post-test score. The statistical data proved that there is an effect of the use multi-touch hand gesture 
in mobile application towards pre-school children’s fine motor skills which is also supported by 
qualitative findings. As for conclusion, the use of multi-touch hand gestures can help the pre-school 
children to implement small movements of their fingers which indirectly develop their fine motor 
skills thus helping them holding and using pencils and some other instruments appropriately.   
Keywords: Convergent Parallel Design Mixed Methods, Multi Touch Gestures, Fine Motor Skills, 
Preschool Children. 
 
Introduction 
Nowadays, using smartphones and tablets are now a part of young children daily lives. Young children 
as early as one year old are allowed by their parents to use the smartphones or tablets. They likes to 
use the devices as it can download any mobile apps embedded with game-based learning activities. 
The game-based learning aligns with the concept in children's learning which is "Learn with Play" as 
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playing is an important activity of children from birth to 12 years of age (Nachiappan et al., 2008). 
Playing also crucial for the development of children's gross and fine motor skills as they can practice 
and control perfectly their large body movements, as well as their small movements of hands and 
fingers.  In addition, this approach is convenient with the children development because it is not too 
formal and will attract them to learn. The activities of game give children the opportunity to develop 
their intellectual, physical, spiritual and social while reinforcing their newly learning skills (Mok, 
2010). The game-based learning method supported by the touch screen technology will make the 
children’s learning more meaningful, fun and straightforward because of the learning and teaching 
that they want to convey are equivalent with the nature of children where the word play itself is 
already synonym with them.  
 
In this regard, the touch screen technology offers interfaces that support multi-touch interaction 
which users can easily gain direct access to digital contents by just touching such interfaces with their 
fingers without using any conventional input devices (Sulaiman, Mahmood & Khan, 2015). The multi-
touch technologies are also being used to deliver an affection learning platform for children in early 
childhood education (Hussain et al., 2016). Multi touch gestures afforded by this technology are a 
new method of interaction that is widely used in mobile apps. The multi touch gestures also a means 
to provide input to the touch screen using two or more fingers simultaneously. Naturally, the 
interaction through multiple finger gestures is captivating and appealing to users, especially to young 
children, who are full of curiosity with new technologies that will have a profound effect on their 
learning (Nacher et al., 2015). Children in the 21st century era have the ability to learn by using the 
touch screen application and perform gestures even they are facing several difficulties. However, the 
age of children play an important role in determining their ability to use touch screen devices such as 
iPad and tablet. The previous study showed that there are seven main gestures used in touch screen 
children mobile application; drag, slide, free rotate, drag & drop, pinch, flick and spread (Aziz, 2013). 
The research findings showed that 100% of 4 year children were able to use multi-touch gestures 
such as free rotate, pinch and spread. Children aged 4 also able to use all the touch gestures like tap, 
drag-drop, pinch, spread and rotation (Aziz et al., 2013). As for consequent, this study attempt to 
assess the effect of the use of multi-touch hand gesture (free rotate, pinch and spread gestures) in 
mobile application towards pre-schooler’s fine motor skills ages 5 to 6 years old as these gestures 
involve a small muscle movement. Furthermore, equivalent studies do not focus on the effect of fine 
motor skills towards preschool children. In addition, this study also discuss about the methodology 
used in order to investigate into the assessment on the usage of multi-touch hand gestures towards 
fine motor skills among preschool children.  
 
Objectives 
This study is to assess the effect of multi-touch hand gesture (free rotate, pinch and spread gestures) 
in mobile application towards preschoolers’ fine motor skills by using convergent parallel design 
mixed method.  
 
Mixed Methods 
A mixed method research was introduced in the middle late 1980s (Creswell, 2013). This 
methodology includes both quantitative and qualitative data within a single study (Classen et al., 
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2007). It focuses on collecting, analyzing and mixing both data to provide a better understanding of 
research problems than either approach alone (Bian, n.d) because one data resource may not be 
enough, a second method is needed to enhance a primary method and initial results need to be 
further explained. It also provides a viable means for exploring the values and principles of a 
population, in conjunction with an analysis of determinants that occurs on the community or public 
level. According to (Creswell, 2013), there are three primary major designs in mixed method research 
which are convergent parallel design mixed methods, explanatory sequential mixed methods and 
exploratory sequential mixed methods. This article will explained only on the convergent parallel 
design as the researchers obtain different but complementary data on the effects of multi-touch hand 
gestures towards fine motor skills. 
 
Convergent Parallel Design 
The purpose of convergent parallel design mixed methods is to provide a comprehensive analysis of 
the research problem by converges or merges quantitative and qualitative data. In this design, the 
researchers typically collect both forms of data at the same time, prioritize the methods equally, keep 
the data analysis independent, mix the results during the overall interpretation and try to look for 
convergence, divergence, contradictions or relationships of two sources of data (Hui Bian, n.d). 
 
Convergent Parallel Mixed Methods Diagram 

 
Figure 1. Diagram of basic convergent parallel mixed methods 

 
The researchers collect and analyse two independent strands of quantitative and qualitative data in 
a single phase. The quantitative strand is the test scores from dotted lines activity to identify pre-
schoolers fine motor skills and to observe on how they use a writing instrument. The qualitative 
strand is the analysis of the pre-school children’s emergent behaviours when engaging with mobile 
apps and when controlling the writing instruments. 
 
After all, the researchers merge the results for comparison. This is the challenging part where the 
researchers should have strong basic knowledge to converge or to merge the data (Creswell, 2013). 
There are three ways to merge data analysis which are side-by side comparison, data transformation 
and joint display. The side-by-side comparison is used by the researchers to merge both data 
quantitative and qualitative as this approach is much easier compared to other approaches. Then, 
the interpretation in the convergent approach is basically written into a discussion section of the 
research study which includes a report comparing the results from the two databases and notes 
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whether there is convergence or divergence between the two sources of information (quantitative 
and qualitative data).  
 
Side-By-Side Comparison 
The researchers will first report the quantitative statistical results (test scores) and the qualitative 
findings (pre-school children’s behaviours when engaging with mobile apps and when controlling the 
writing instruments) that either confirm or disconfirm the statistical results. This approach is called 
side-by-side because the researchers make the comparison within a discussion presenting first one 
set of findings and then the other (Creswell, 2013; Khalid, Islam & Ahmed, 2019; Alzgool, 2019).  
 
Methodology 
This study used a mix-method approach as its research methodology. This approach is a combination 
of quantitative and qualitative strands. The quantitative strand was the test scores from dotted lines 
activity. The activity was to identify the pre-schoolers’ fine motor skills and to observe on how they 
use a writing instrument. The qualitative strand was the analysis of the pre-school children’s 
emergent behaviors when engaging with mobile apps and controlling the writing instruments.  
 
Convergent Parallel Design was used to obtain different but complementary data on the effects of 
multi-touch hand gestures towards fine motor skills. This design directly compared and contrasted 
the quantitative results with qualitative findings for corroboration and validation purposes. A total of 
30 preschoolers aged 5 to 6 years old from Pusat Asuhan Tunas Islam (PASTI) at Perlis state were 
participated in this study. They were divided into two groups. The first group used a multi-touch hand 
gestures while the second group used a single touch hand gestures. The children in multi-touch hand 
gestures group were required to use an application entitled “Mari Belajar Bentuk” whereas the 
children in a single touch hand gestures group used an application entitled “Kids Learning Shape”.  
The “Mari Belajar Bentuk” application consist of multi-touch hand gestures as its touch screen design 
while the “Kids Learning Shape” application consist of single touch hand gestures as its touch screen 
design. As the study focused on the effect of those gestures towards children’s fine motor skills while 
they performed the following tasks: Free Rotate, Pinch and Spread, therefore this study compared 
the test scores of the two groups. Concurrently, the observations were made to analyze the children 
behavior and interaction while performing the multi-touch hand gestures (free rotate, pinch and 
spread) and the single touch hand gestures. The observation sessions were observed and video-
recorded to unobtrusively observe the participants’ interactions with mobile apps. The researchers 
also observed on how they controlled the writing instrument as well to identify either they had 
proper pencil grasp or not.  
 
Findings 
The researchers began by analyzing the quantitative and qualitative data independently as consistent 
with parallel design. The independent sample T-Test was calculated for post-test while paired sample 
T-Test was calculated for both pre-test and post-test. The quantitative data which is the test scores 
were analyzed by using independent sample T-Test (see Table 1) and paired sample T-Test (see Table 
2 and Table 3).  
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Table 1: Independent Samples Test. 

Group N Mean Sig. (2-tailed) 

MT 16 13.00 .029 

ST 14 11.43 .029 

 
Based on Table 1, the total means for multi-touch group (MT) is 13.00 while total means for single 
touch group (ST) is 11.43. The results indicated that the multi-touch group mean is higher than the 
single touch group mean with slightly difference of 1.57 respectively. An independent sample T-Test 
was conducted to compare the effect of the use multi-touch hand gesture and single-touch hand 
gestures in mobile application towards pre-school children’s fine motor skills. There was a significant 
difference in the scores for multi-touch hand gesture (M=13.00) and single-touch hand gesture 
(M=11.43); p = 0.029 which is p < .05. This result suggests that the use multi-touch hand gesture in 
mobile application does have an effect towards pre-school children’s fine motor skills. Specifically 
this result showed that when the pre-school children use multi-touch hand gesture in mobile 
application, it will support their fine motor skills development.  

 
Table 2: Paired Samples Statistics. 

Test Mean N Std. Deviation 

Pretest 10.97 30 1.520 

Posttest 12.27 30 1.999 

 
In the Paired Samples Statistic table (See Table 2), the mean for pre-test score is 10.97. The mean for 
post-test score is 12.27. The standard deviation for pre-test score is 1.520 and the standard deviation 
for post-test score is 1.999. The number of participants is 30. The analysed data indicate the post-
test mean is higher than the pre-test mean suggest that the use multi-touch hand gesture in mobile 
application were able to help the pre-school children’s fine motor skills development. 
 

Table 3: Paired Samples Correlations. 

Test N Correlation Sig. 

Pretest & Posttest 30 .503 .005 

 
According to Table 3, it report that pre-test score and post-test score are significantly positive 
correlated (r =.503) and the value of sig (p = .005) which is p < .05 showed that there is significance 
difference between pre-test score and post-test score. This result strongly suggests that the use 
multi-touch hand gesture in mobile application were able to help the pre-school children’s fine motor 
skills development. The statistical data proved that there is an effect of the use multi-touch hand 
gesture in mobile application towards pre-schoolers’ fine motor skills. 
 
The qualitative data reported the pre-school children’s emergent behaviours when engaging with 
mobile apps and when controlling the writing instruments. The analysis of qualitative strands began 
with a careful reading of observation to capture the general themes and emergent approaches. Table 
4 and Table 5 summarize the findings based on the 30 pre-school children’s emergent behaviours 
when engaging with mobile apps and when controlling the writing instruments. 
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Table 4: The post-test observed behaviors of five-year-old preschool children when engaging with 
mobile apps and when controlling the writing instruments. 

Group Observation 

Multi-touch 
gestures 

• Child 1 is active and interested in the use of multi touch hand 
gesture and gives positive response towards researchers. This 
child can control the writing instruments and hold the pencil in 
the right way. 

• Child 2 is passive but shows interest and is easily affected by the 
situation. This child uses two hands to manipulate shapes on 
touch screen. This child having difficulty in controlling the paper 
but managed to hold the pencil in the right way. 

• Child 3 is active and show interest but difficult to control touch 
screen application. This child can control the writing 
instruments and hold the pencil in the right way. 

• Child 4 is active and interested in the use multi touch hand 
gestures on the touch screen design. This child can control the 
writing instruments even though this child has differ way of 
hand grips.  

• Child 5 is very active and eagerly when handling the multi-touch 
screen design. This child can control the writing instruments 
even though this child has differ way of hand grips. 

• Child 6 is passive but shows interest to manipulate the shapes 
on the touch screen. This child having difficulty in controlling 
the paper but managed to hold the pencil in the right way. 

• Child 7 is passive yet showed attentiveness in using multi-touch 
hand gestures to perform the assigned task. This child having 
difficulty in controlling the paper but managed to hold the 
pencil in the right way. 

• Child 8 is passive but shows interest to manipulate the shapes 
on the touch screen. This child having difficulty in controlling 
the paper but managed to hold the pencil in the right way. 
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Single-touch 
gestures 

• Child 9 is active and vigorous to complete the task on the touch 
screen app.  This child smiled when she successfully completed 
the task. This child having difficulty in controlling the paper but 
managed to hold the pencil in the right way. 

• Child 10 is active and gives positive response towards 
researchers. This child can control the writing instruments and 
hold the pencil in the right way. 

• Child 11 shows an interest in using this mobile application. This 
child can control the writing instruments and hold the pencil in 
the right way 

• Child 12 is passive but shows interest and gives positive 
response. This child looks shy at first and needs to be taught by 
researchers. This child can control the writing instruments and 
hold the pencil in the right way 

• Child 13 is active and easy to follow instruction from 
researchers. This child can control the writing instruments and 
hold the pencil in the right way 

• Child 14 is active and show positive interest and more carefully 
manipulate shapes on touch screen. 

• Child 15 seems less interested in repeating activities on touch 
screen. This child can control the writing instruments and hold 
the pencil in the right way. 
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Table 5: The post-test observed behaviors of six-year-old preschool children when engaging with 
mobile apps and when controlling the writing instruments. 

Group Observation 

Multi-touch 
gestures 

• Child 1 is passive and gives positive response towards 
researchers. This child is focused while controlling the writing 
equipment. This child holds the pencil by emphasizing both the 
index finger and the middle finger. 

• Child 2 is passive but listens to the researcher’s instruction very 
well. This child can control the writing equipment but this child 
holds a pencil quite unique like grasping hard but still can write 
it right. 

• Child 3 is active and show interest in using multi-touch hand 
gestures. This child can control the writing instruments and hold 
the pencil in the right way. 

• Child 4 is passive but shows interest and gives positive response. 
This child looks a bit shy at first. This child can control the writing 
instruments and hold the pencil in the right way. 

• Child 5 is more focused on manipulating the shape back to its 
original position. This child is cautious in controlling the writing 
equipment yet this child can hold the pencil in the right way. 

• Child 6 is active and show interest and gives positive response. 
At first, this child experiences a little bit of difficulty to 
manipulate the shape. Although this child is left-handed but this 
child is able to control the writing equipment and can hold the 
pencil in the right way. 

• Child 7 is active and gives positive response. Having difficulty 
turning the shape at the beginning of time and misplaced with 
the use of right or left finger. This child can control the writing 
instruments and hold the pencil in the right way. 

• Child 8 is active and looks proficient in manipulating shapes using 
multi touch hand gestures. This child can control the writing 
instruments and hold the pencil in the right way. 
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Single-touch 
gestures 

• Child 9 is still active and showing interest to continue using this 
single touch application. This child can control the writing 
instruments and hold the pencil in the right way. 

• Child 10 is active and show interest and gives positive response. 
This child needs to be taught first. This child is able to control the 
writing equipment but need a fairly wide space. This child can 
hold the pencil in the right way. 

• Child 11 is active and happy when performing the single touch 
hand gesture. This child can control the writing instruments and 
hold the pencil in the right way. 

• Child 12 is active and looks quite aggressive in doing any activity. 
This child is more relaxed in controlling the writing equipment 
and able to hold the pencil in the right way. 

• Child 13 is eager and focuses on manipulating shapes on touch 
screen applications using single touch gesture. This child can 
control the writing instruments and hold the pencil in the right 
way. 

• Child 14 is active and showing interest to keep playing with single 
touch application. This child can control the writing instruments 
and hold the pencil in the right way. 

• Child 15 is less concerned to complete the task on the single 
touch application. This child is able to control the writing 
equipment even though this child is somewhat different in the 
way of holding the pencil. 

 
he qualitative analysis indicated that almost all preschool children were able to apply multi-touch 
hand gestures on the touch screen with easiness. This is due to the early exposure towards this kind 
of application by parents at home which indirectly make these children skilful. The findings of this 
study are similar to (Razali et al., 2018) which agreed that multi touch gestures performed on multi-
touch screen design can help improve the development of fine motor skills of preschool children, 
especially among 5 and 6 year olds.  
 
Table 6 shows the side-by-side comparison between the quantitative and qualitative result. The 
qualitative findings reported that majority the children in MT and ST groups were active and showed 
interest to manipulate the visual objects on the touch screen. The children in MT group used two 
fingers to perform the assigned tasks as they were using multi-touch hand gestures. Their small 
muscle movement were optimal. However the children in ST group used one finger to perform the 
assigned tasks as they were using single-touch hand gestures. Their small muscle movement were 
limited. The qualitative findings also reported that majority the children in MT and ST groups were 
able to control and hold the pencil in the right way. However, the children in MT group performed 
the dot-to-dot activity much better compared to the children in ST group. This indicated that the 
children in MT group can hold the pencil more appropriately to complete tasks compared to the 
children in ST group. These qualitative findings corroborated by the quantitative findings. The 
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quantitative findings indicated that there was a significant difference in the scores for MT group and 
ST group as the MT group mean is higher than the ST group mean and the significant value is 0.029. 
It also reported that the use of multi-touch hand gestures was significantly related to the fine motor 
skills development as the pre-test score and post-test score were significantly positive correlated with 
r =0.503 and the significant value is 0.005. The post-test score mean was also reported higher than 
the pre-test score mean.  
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Table 6: Side-By-Side Comparison. 

Quantitative Qualitative 

Independent Sample 
T-Test 

Paired Sample T-Test Emergent Behaviours Controlling 
Instrument 

• The results 
indicated that the 
MT group mean is 
higher than the ST 
group mean. 

• The sig. value, p = 
0.029 which is p < 
.05 

• The results 
indicated that the 
post-test score 
mean is higher than 
the pre-test score 
mean. 

• The pre-test score 
and post-test score 
are significantly 
positive correlated 
(r =.503) and the 
sig. value, p = .005 
which is p < .05 

• Overall the children 
in MT group were 
active and showed 
interest to 
manipulate the 
visual objects on 
the touch screen. 
Their action 
involved two fingers 
as they were using 
multi-touch hand 
gestures to perform 
the assigned tasks. 
Their small muscle 
movement were 
optimal. 

• Overall the children 
in ST group were 
also active and 
showed interest to 
manipulate the 
visual objects on 
the touch screen. 
However their 
action only involved 
one finger as they 
were using single-
touch hand 
gestures to perform 
the assigned tasks. 
Their small muscle 
movement were 
limited. 

 

• Overall the 
children in MT and 
ST groups can 
control and hold 
the pencil in the 
right way. 
However, the 
children in MT 
group perform the 
dot-to-dot activity 
much better 
compared to the 
children in ST 
group.  

• This indicated that 
the children in MT 
group can hold the 
pencil more 
appropriately to 
complete the dot-
to-dot task 
compared to the 
children in ST 
group. 
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Conclusion 
In particular, the multi-touch screen designs can enhance children fine motor skills in ways that are 
fun, engaging, and exciting. Admittedly, more efforts are needed to examine the full impact of multi 
touch hand gestures on the development of children cognitive and psychomotor abilities. The overall 
finding strongly suggests that multi-touch hand gestures on touch screen design can improve 
children’s fine motor skills based on the movement of pinching, spreading and rotating. With the use 
of multi-touch hand gestures in mobile applications, pre-school children are capable to implement 
small movements naturally to complete tasks. The movements that involve the small muscles of their 
hands, wrists and fingers will indirectly support their fine motor skills development. Pre-school 
children rely on the skills to do tasks such as holding and using pencils and some other instruments 
appropriately as children are not expected to be able to write if they have not yet developed the 
strength needed in their hands and fingers.  
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