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ABSTRACT

The purpose of this research was to identify and validate user interface features in
web-based educational software for children aged 10 to 12 years. The research
employed a mixed-method approach with a sequential exploratory design. The
qualitative segment targeted all documents related to children's user interfaces,
experts in the fields of computer science and education, as well as second-grade
elementary school students, who were selected through purposive sampling. The
statistical population for the quantitative section comprised all second-grade
students in Hamedan, from which 350 students were selected using a stratified
random sampling method. In the qualitative part, a systematic review of
documents was conducted, and data were extracted through open coding and
categorization, analyzed via content analysis. The quantitative segment utilized a
descriptive-survey method, collecting data through a scale developed based on
qualitative findings, which were then analyzed using descriptive and inferential
statistics. The qualitative findings led to the identification of 16 main categories
and 62 sub-categories. The results from the quantitative section further indicated
that the user interface components of web-based educational software possess
acceptable validity and reliability. Based on the findings of this research, it can be
concluded that the user interface design of educational software for children is
influenced by a series of cognitive, emotional, and psychomotor characteristics.
The components identified in this research can assist designers and producers of
web-based educational software in creating effective user interfaces.
Additionally, it aids teachers in selecting appropriate educational software for
children from a user interface perspective.
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Extended Abstract

Introduction

Web-based education has created opportunities and access for learning
that are either difficult to provide or costly to pay in other forms of
education. The increasing capabilities of web-based education,
including the accessibility of learning anytime and anywhere, have not
only led to a growing demand for this type of education but have also
contributed to the development of web-based educational software in
the teaching and learning process (Yao, 2024). On the other hand,
students' perspectives on the use of digital educational software reflect
their interest and inclination towards such technologies (Wu & Peng,
2019). However, the fundamental question remains: Are digital
software-based learning environments suitable for students as children
of the digital generation? Can they interact optimally with these
software tools? It is noted that today’s children, often referred to as the
touchscreen generation, despite their unique abilities to interact with
web-based technologies (Dacka, 2023), face limitations in using web-
based educational software that an adult user may not encounter (Shi,
2023). Studies have shown that if the user interface in educational
software does not align with the cognitive, psychological, and
physiological characteristics of children, it cannot effectively contribute
to their learning (Hijab et al., 2023). Therefore, one of the significant
issues in this area that requires investigation and research is the
attention to the user interface of educational software for children.
Accordingly, this research aims to identify and validate the
characteristics of the user interface of web-based educational software
for children aged 10 to 12 years.

Research Question(s)
1. What are the characteristics of the user interface of web-based
educational software for children?
2. How valid and reliable are the characteristics of the user
interface of web-based educational software for children?

Literature Review

Based on cognitive and motor theories, there is a significant gap in the
cognitive and motor abilities of children compared to adults, which
affects the speed of processing written and visual information.
According to Piaget's theory of cognitive development, children aged
10 to 12 are still in the concrete operational stage of their development,
and some may not have entered the formal operational stage. They do
not have as high an understanding of abstract concepts as adults and
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have not fully acquired the ability to think abstractly (Piaget & Inhelder,
2008). Children's understanding at this age is limited to concrete
concepts, and they can only provide correct answers based on what they
observe and can touch; however, regarding non-concrete topics, i.e.,
abstract concepts, they lack the ability to provide correct answers.
Therefore, in designing user interfaces for them, designers must
consider these developmental characteristics (Budiu & Nielsen, 2010).

Methodology

The research method employed was a mixed-method approach of
sequential exploratory design. In the qualitative phase, a systematic
document review method was utilized. Searches were conducted in both
domestic and international databases using the PRISMA chart. In the
qualitative section, systematic document review was employed, and the
data were extracted using open coding and categorization, followed by
content analysis with a deductive approach. The findings in the
qualitative section led to the extraction of 16 main components and 62
sub-components. Subsequently, an evaluation form for the user
interface of educational software for children was developed based on
the main and sub-components derived from the qualitative phase. Its
face validity was examined by six specialists and six second-grade
elementary students. In the quantitative section of the research, a
descriptive-correlational method was used. The statistical population
for this section included all second-grade elementary students, from
which 350 students were selected through stratified random sampling.
The construct validity of the scale was assessed using convergent
validity testing based on the average variance extracted (AVE). To
assess the reliability of the scale, Cronbach's alpha test, composite
reliability test, and Spearman’s test were utilized.

Conclusion

The findings of this research indicate that web-based educational
software for children (aged 10 to 12) should possess appropriate user
interface cues, demonstrate the child's action process, provide
customization/personalization options and control over the software
environment for the child, offer immediate, interactive, and diverse
feedback tailored to the child's needs, and ensure that the design of the
page—including background, menus, and images—is aligned with
children's requirements. Additionally, it should not create a cognitive
load beyond the child's cognitive level and should include multimedia
elements with an emphasis on animation and sound. The findings of this
research align with the results of Rashidi & Nili (2022), Tafreshi & Miri
(2010), Lim et al. (2012), Wu & Peng (2019), Kusnadi et al. (2022),
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and Taibah (2024). Overall, the design of user interfaces for educational
software for children aged 10 to 12 should consider their cognitive,
emotional, and psychomotor characteristics. The identified components
in this research can serve as evaluation indicators for teachers and
educators in selecting educational software. Additionally, they can
assist developers of web-based educational software for children in
designing effective user interfaces.
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