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Abstract. Screen size does not only imply a certain resolution but fundamentally 

a different user’s experience in human computer interaction.  A screen size has 

major effects on the content consumption and in tasks performance during the 

learning sessions.  The issue of an ill-fitting screen size becomes a big challenge in 

learning performance with increased cognitive load, split attention span, and 

increased difficulty in completing exercises and tasks.  The purpose of this study is 

to investigate the effect that a screen size has on child-computer interaction, and to 

recommend the best practice screen size for pre-school children to interact with 

computers.  A Fitts’ Law based application that is named Catch-the-stars has been 

employed to investigate the screen size that best suits pre-school children, through 

two types of screen size, specifically a tablet and an all-in-1 multi-touch PC. Each 

participant is required to touch the stars that appear on the screen until the count of 

18. Correspondingly, a total of 103 pre-school children have participated in the 

testing for a period of 8 months.  The results indicate that screen size is an important 

factor that influences the quality of the child-computer interaction. The study has 

revealed that the tablet’s screen size is the best screen size for pre-school children 

to interact with computers.  This study suggests that screen size is critical to the 

success of effective learning and that the performance of child-computer interaction 

is varied based on the different screen sizes. 
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1. Introduction  

Interactive technology is reported to have both beneficial (Hanna Rosin, 2013) and 

negative (Honan et al., 2000; Lovato & Waxman, 2016) effects on pre-school 

children. The fast-expanding use of interactive technology among pre-school children 

requires further investigation.  Some research supports the use of interactive 

technology by pre-school children, as well as the educational benefits of such 

technology for pre-school children (Christakis, 2014; Judge et al., 2015). Other 

research, on the other hand, are concerned about the harmful aspects of pre-school 

children's usage of interactive technology, regardless of whether it is for educational 

or entertainment purposes (Connell et al., 2015; Gallahue, 2006). 

For pre-school children, interactive technology is a double-edged sword; the 

primary concern of child computer interaction researchers is how interactive 

technology may severely influence pre-school children's motor control, language 

abilities, eyesight, and attention. These dangers are especially concerning in pre-

school children under the age of five (Cara, 2016).  According to the Nanny authority, 

pre-school children are pre-school children are particularly sensitive to the bad 

impacts of interactive technology (Cara, 2016; David Kates, 2016). Given the large 

range of interactive device characteristics and the fact that pre-school children know 

very little about how the characteristics may shape their interaction with interactive 

devices, such research is critical for the child computer interaction researchers, 

practitioners and the community. 

Despite the fact that there is a significant amount of research focused on 

discovering the impact of child computer interaction, there is surprisingly little 

research focused on determining whether pre-school children are affected by specific 

interaction characteristics such as screen size, position, and object size (Raptis et al., 

2013)  

The purpose of this study is to determine the elements that influence the overall 

effectiveness of pre-school children's use of interactive technology in their learning 

activity. There have been a number of studies conducted to verify the elements that 

influence the effectiveness of children's interaction performance with interactive 

technology; however, the results have been mixed, with some studies indicating a 

positive performance and others indicating no or even a negative impact on the 

performance of pre-school children (Bryden, 1977; EL & HL, 2016; Huber et al., 

2016; Kirkorian et al., 2016; Patchan & Puranik, 2016). As a result, a study to 

investigate the elements that determine the effectiveness of pre-school children's 

interaction performance with interactive technology is urgently needed. 

Catch-the-Stars, a test developed based on Fitt's Law principle was used in this 

study to determine the most effective screen size and touch accuracy by pre-school 

children's engagement with the interactive technology (Fitts, 1954). Fitts’ law has 

become a staple in the field of human-computer interaction (HCI) and child-computer 
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interaction, which has evolved as one of the most accepted design guidelines for such 

beneficial interaction (Craig & Racheal Siegel, 2019). 

Fitts’ law, at its fundamental form posits that the bigger an object and the closer 

the object are to the user, the easier it is for the user to tab on the object. The size of 

a targeted object and the object’s coordinate location on the screen will affect the 

interaction quality in many ways. Besides, the size of the screen will determine the 

distance between the user and the targeted objects at different coordinate location as 

well. Fitts’ law has stated that the amount of time that is required for the user to 

successfully tab a target is determined by the distance to the target divided by the size 

of the target. Therefore, in theory, the lengthier the object’s distance is from the user 

and the smaller the target’s size, the time that is taken by the user to successfully tab 

on the object will relatively be low (Mads Soegaard, 2018). 

2. Methods 

The researcher had visited 10 pre-schools in Malacca, Malaysia, for a period of 8 

months to complete the testing process. For each pre-school, the researcher had spent 

about 4 hours per visit. For each visit, the researcher had only been able to collect 

experimental data from 10 to 12 children, which by average was about 20 minutes for 

each child. All the pre-school children are aged between 3 to 6 years old during the 

testing period.  A total of 103 pre-school children had participated in this study. The 

researcher had obtained the verbal consent and permission from the pre-school 

teacher and parents to conduct the study, and all the pre-school children who had 

participated in the study had done so on a voluntary basis. The teacher and parents 

had expressed their preference to be anonymous in this study and not to be identified 

in any written form. 

The interface design of Catch-the-Stars is focused on increasing the interactivity 

by using the colour, animation and background music.  A total of 103 data sets were 

gathered from the pre-school children. Following the press of the 'Start' button, the 

pre-school participant begins catching the stars as rapidly and precisely as possible 

until the game is 'completed,' which is when the number of caught stars equals 18. 

Fig. 1: The catch-the-star application 
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In total 1,854 entries of data had been collected for each screen size, with an 

accumulated total of 3,708 entries of data that had been collected for the test.  Figure 

1 depicts the interface design of catch-the-star application. 

Figure 2 and Figure 3 depict the distribution of the coordinate position on the 

screen size that is tested in this study, namely, the 10.1” tablet screen and the 21.5” 

multi-touch screen. 

3. Results 

The best touch accuracy located at coordinate 868;50, which is at the top-center 

coordinate of the screen. The second-best touch accuracy falls at coordinate 868;437, 

which is the right-center coordinate of the screen. The results depicted that there are 

Fig. 3: The distribution of Coordinate position on a 

10.1” Tablet Screen 

Fig. 2: The distribution of Coordinate position on a 

21.5” Multi-touch Screen 
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two coordinates with a similar amount of touch accuracy respectively coordinate 

1686;437 and 868;823, which are located at the right-center and bottom center 

coordinates of the screen.  Table 3 and Figure 4 below depict the total number of 

successful touches for each coordinate on a 21.5” multi-touch screen. 

 

 

On the 21.5" multitouch screen, the best touch accuracy of 169 touches for the 

test has been achieved at the coordinate 868;50, which is at the top-center coordinate 

of the screen. The results demonstrate that the center area of the screen, as well as the 

right-center of the screen, are the most accurate targets for pre-school children. The 

touch accuracy with the greatest score is 169, while the lowest score is 139. The 

difference of 20 touch accuracy suggest that the child computer interaction designer 

should avoid the blind pixel of the 21.5" screen, which located at the bottom-left 

corner when designing for pre-school children. According to the testing findings, the 

left-hand column of the screen on the 21.5" earned the lowest three accuracy values, 

namely 139, 156, and 159. 

The middle column, on the other hand, has obtained the three highest touch 

Table 1: Total Successful touches for each Coordinate 

on a 21.5' Multi-touch Screen  

Fig. 4: Total Successful touches for each Coordinate by star size on a 21.5' Multi-

touch Screen 
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accuracy scores, 169, 165, and 164, respectively. The right-hand column earned 

medium touch accuracy, with scores of 162, 164, and 161, a difference of 5 touch 

accuracy compared to the highest score in the test. 

The findings show that the object position coordinate and screen size are major 

factors influencing touch accuracy on the 21.5" multi-touch screen in children 

computer interaction. 

 

Table 2 and Figure 5 above depict the total successful touches for each coordinate 

on a 10.1” tablet screen.  The best touch accuracy is found at coordinate 548;256, 

which is the screen's center coordinate. For the second-best touch accuracy, there are 

two coordinates that have a comparable amount of touch accuracy: 1046;462 and 

548;462, which are the screen's bottom center and bottom right-corner coordinates. 

While the third-best touch accuracy falls at coordinate 548;50, which is the top-center 

coordinate of the screen.   

The total touch accuracy for the test reveals that the coordinate 548;256, which 

is at the center of the screen on the 10.1" tablet screen, has the best touch accuracy of 

190 touches. The results suggest that the center column of the screen and the right-

bottom of the screen are the primary target accuracy areas for pre-school children. 

The results indicate that the touch accuracy score are ranges from 190 to 163, with 

X-axis 50 548 1046 1046 1046 548 50 50 548

Y-axis 50 50 50 256 462 462 462 256 256

Small 55 63 67 56 65 62 63 57 58

Medium 55 55 56 59 60 68 55 54 63

Large 53 63 53 65 61 56 48 61 69

10.1" 163 181 176 180 186 186 166 172 190

Table 2: Total Successful touches for each Coordinate 

on a 10.1” Tablet Screen 

Fig. 5: Total Successful touches for each Coordinate by star size on a 

10.1” Tablet Screen 
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190 being the best and 163 being the lowest.  The difference of 27 touch accuracy 

indicates that the top-left corner of the 10.1” screen is the blind pixel that the children 

computer interaction designer should avoid when designing for pre-school children.  

The left-hand column of the screen on the 10.1" has gotten the three lowest accuracy 

values, which are 163, 166, and 172, respectively, based on the test findings. The 

middle column, on the other hand, has obtained the three highest touch accuracy 

scores, 190, 186, and 181, respectively. The right-hand column earned medium touch 

accuracy, with scores of 186, 180, and 176, a difference of 4 touch accuracy compared 

to the highest score in the test. 

The findings show that object position coordinate and screen size are major 

factors influencing touch accuracy on the 10.1" tablet screen in children-tablet 

interaction. 

4. Discussion 

The overall touch accuracy results show that the pre-school children are more 

comfortable with a small object on the 10.1” tablet screen, as shown in table 3 below.  

The same pattern is found for the 21.5” multitouch screen as well, which indicates 

that the highest number of touch accuracy is also for small object. The findings 

suggest that when designing for pre-school children, the size of an object is one of 

the most essential considerations for the child computer interaction designer. 

Furthermore, the findings show that a larger size is not always better for object design, 

and that, as pre-school children have proven in this study, a small size is the most 

appropriate object size for them. 

Table 3: Total Successful Touch by Object size on 21.5" and 10.1" Screen 

  21.5" 10.1" Total 

Small 492 546 1038 

Medium 474 525 999 

Large 473 529 1002 

 

The small size object had the best touch accuracy, with a score of 1038 touches, 

based on the data obtained for the test on the total successful touches for small, 

medium, and large object sizes on the 21.5" multitouch screen and the 10.1" tablet 

screen. Notably, the lowest touch accuracy score is spotted for the medium size object, 

with the score of 999 touches. 
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The results that are depicted in Figure 5 are quite different from the researchers’ 

initial perception that a large object will receive the highest touch accuracy. The input 

from the pre-school children and the teacher suggested that the pre-school children 

concentrate more to attain the targets that they perceive to be more difficult for them. 

The sense of challenge and playfulness causes them to be more focused to tap on a 

specific object size, and in this test, it is the small object target; they therefore miss 

other objects. Their touch accuracy performance is affected by the speed-accuracy 

trade-off, where they are only able to touch accurately on the object that they are 

interested in and concentrated on. 

5. Conclusion 

Pre-school children were rather direct in their given response towards the test, and 

the collected data directly reflected their immediate reaction to the test. The results 

indicated that a small size object received the best touch accuracy score compared to 

a big object as was commonly understood, and notably age 4 pre-school children had 

delivered the best touch accuracy score. The results are different from the studies of 

the previous finding and the common understanding that older pre-school children or 

age 6 pre-school children will outperform the nursery group of pre-school children 

due to their better developed motor skills and physical reachability.  In terms of object 

position, the findings are consistent with prior research, which found that the prime 

pixel fell in the screen's central region.  Complex motor coordination, such as two-

handed use in multi-touch activities, should not be necessary for pre-school children's 

designs. From the series of testing, pre-school children only use their index finger 

while interacting with interactive technology. The scenario is consistent with the 

findings of a previous study, which found that pre-school children learn through 

physical interaction by targeting the objects on the screen with their index finger. 

The small size object had the best touch accuracy, with a score of 1038 touches, 

based on the data obtained for the test on the total successful touches for small, 

medium, and big object sizes on the 21.5" multitouch screen and the 10.1" tablet 

screen. The medium-sized item has the lowest touch accuracy score, with 999 touches. 

In conclusion, the findings showed that in child interactive technology interaction, 

both screen size and object size were important factors influencing touch accuracy at 

different coordinates on the 10.1" tablet screen and 21.5" multi-touch screen, and that 

the effectiveness of interaction for both screen sizes and object sizes was moderated 

by age and usage experience.    

Fig. 6: Total Successful Touch by Object size on 21.5" and 

10.1" Screen 
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The researcher opted to focus on the effect of screen size on child-computer 

interaction because this research contributes to the first step in the process of 

understanding interactive device features has on usability metrics (effectiveness and 

efficiency) while interacting with Fitts’ law test application on the two different 

devices with different screen sizes.  The findings are useful in assisting child-

computer interaction designers in particular and human-computer interaction 

designers in general to better understand how screen size influence touch accuracy 

and the performance of interaction. 

For future work, the researcher intends to continue to investigate the impact of 

screen size on a broader range of interactive devices, tasks, different evaluation tools 

and with larger sample sizes. The researcher also like to employ the tablet and touch 

screen desktop with different screen sizes to see if the usability metrics will change 

within the same continuum of screen size.  Finally, as young children getting more 

and more techno-savvy, research into the screen size effect over time could be 

pursued. 
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