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Abstract: 
 

This thesis paper explores the design and development of a kids educational play unit, 

aiming to enhance children's learning experiences through interactive and engaging play. 

The research focuses on addressing the challenges associated with existing educational 

play units, such as limited educational effectiveness, safety concerns, and the need for 

inclusivity. The study employs a user-centered design approach, incorporating feedback 

from parents, educators, and children throughout the design process. The research 

methodology includes a comprehensive literature review to establish a theoretical 

foundation, user surveys and interviews to understand user preferences and needs, 

prototype testing and evaluation to assess usability and educational impact, comparative 

analysis to identify market trends and opportunities for differentiation, expert evaluation 

to ensure pedagogical soundness and design quality, longitudinal studies to assess long-

term impact, and ethnographic research to understand the real-world context of usage.The 

findings of this research contribute to the field of product design by providing insights into 

the design considerations and features that enhance the educational value and usability of 

kids educational play units. The thesis presents a refined design prototype that addresses 

the identified challenges and incorporates user feedback. The results of usability testing 

and longitudinal studies demonstrate the positive impact of the play unit on children's 

learning outcomes, cognitive development, and engagement.The implications of this 

research extend beyond the specific play unit design, offering valuable insights for 

designers, educators, and parents interested in creating or selecting educational play units. 

The thesis concludes with recommendations for future research and design iterations, 

emphasizing the importance of ongoing collaboration between designers, educators, and 

parents to create effective and inclusive educational play units that foster children's 

learning and development. 
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Chapter .1 

 

Introduction: 
 

In recent years, there has been a growing recognition of the importance of play in children's 

learning and development. Play is not only a source of joy and entertainment for children 

but also a powerful tool for acquiring knowledge, developing cognitive skills, and fostering 

creativity. As a result, there has been an increased interest in the design and development 

of educational play units that combine playfulness with educational content.This thesis 

paper focuses on the design and development of a kids educational play unit, with the aim 

of creating an engaging and effective learning experience for children. The play unit is 

intended to provide a platform for children to explore various educational concepts, 

develop critical thinking skills, and enhance their overall cognitive abilities. By integrating 

educational content into a playful and interactive format, the play unit seeks to bridge the 

gap between traditional learning methods and the evolving needs of today's children. 

The motivation behind this research stems from the challenges associated with existing 

educational play units. While there are numerous products available in the market, many 

fail to deliver on their educational promises. Some lack pedagogical soundness, offering 

superficial content that does not align with children's developmental stages of learning 

styles. Others may pose safety concerns, with small parts or materials that could be 

hazardous to young children. Additionally, there is a need for inclusivity, ensuring that the 

play unit caters to children with diverse abilities and learning preferences. 

To address these challenges, this research adopts a user-centered design approach, placing 

the needs and preferences of children, parents, and educators at the forefront of the design 

process. By involving these stakeholders throughout the research, the aim is to create a 

play unit that not only meets educational objectives but also resonates with the target 

audience. The research methodology encompasses a range of research methods, including 

literature review, user surveys and interviews, prototype testing and evaluation, 

comparative analysis, expert evaluation, longitudinal studies, and ethnographic research. 
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The outcomes of this research are expected to contribute to the field of product design by 

providing insights into the design considerations and features that enhance the educational 

value and usability of kids educational play units. The thesis will present a refined design 

prototype that addresses the identified challenges and incorporates user feedback. The 

results of usability testing and longitudinal studies will demonstrate the impact of the play 

unit on children's learning outcomes, cognitive development, and engagement. 

Ultimately, this research aims to create a foundation for the design of effective and 

inclusive educational play units that can support children's learning and development. By 

combining the power of play with educational content, the play unit has the potential to 

revolutionize the way children learn, making education a joyful and immersive experience. 

Through this thesis, we hope to contribute to the ongoing efforts in creating innovative and 

impactful educational tools for the next generation. 

 

 

1.1. Background: 

 
The concept of educational play units for children has a rich history dating back to the early 

20th century. Early pioneers in educational toys, such as Maria Montessori and Friedrich 

Fröbel, recognized the value of play in fostering children's learning and development. Over 

the years, advancements in psychology, education, and technology have further fueled the 

evolution of educational play units, leading to a wide range of toys, games, and interactive 

devices designed to enhance children's educational experiences. 

 

 

The thesis paper focuses on the design and development of a kids educational play unit, 

integrating playfulness with educational content. The framework for this research project 

revolves around a user-centered design approach, incorporating the needs and preferences 

of children, parents, and educators. By adopting this framework, the aim is to create a play 
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unit that effectively engages children in learning, aligns with educational objectives, and 

promotes cognitive development. 

 

The timeline for this research project encompasses various stages, starting with an 

extensive literature review to understand the existing knowledge and research within the 

field of educational play units. This is followed by user surveys and interviews, conducted 

to gather insights from children, parents, and educators regarding their needs, expectations, 

and preferences. Based on the findings, a prototype of the play unit is developed and 

evaluated through iterative design iterations, incorporating user feedback. 

 

The subsequent phases involve comparative analysis with existing play units, expert 

evaluations, and usability testing to refine the design. Longitudinal studies are conducted 

to assess the impact of the play unit on children's learning outcomes, cognitive 

development, and engagement over a specific period. Ethnographic research is also 

conducted to explore the contextual factors and cultural influences that play a role in 

children's interaction with the play unit. 

 

The research project aims to address several key aspects regarding educational play units. 

Firstly, it seeks to explore the design considerations required to ensure pedagogical 

soundness, aligning educational content with children's developmental stages and learning 

styles. Secondly, the research project aims to address safety concerns, ensuring the play 

unit's materials and design are child-friendly and comply with safety standards. 

Furthermore, the project aims to create an inclusive play unit that caters to children with 

diverse abilities and learning preferences. 

 

Additionally, the research project investigates opportunities for innovation by exploring 

emerging technologies, such as augmented reality, virtual reality, and interactive sensors, 

to create immersive and engaging learning experiences. The project also examines the 
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integration of adaptive learning algorithms and personalized content to tailor the 

educational play unit to individual children's needs. 

 

 

1.2. Problem Statement: 

 
The problem addressed in this product design thesis paper is the lack of effective and 

engaging educational play units for children. While there is a wide range of educational 

toys and interactive devices available in the market, many fail to deliver on their promises 

of enhancing children's learning outcomes and fostering a love for learning. Existing play 

units often lack pedagogical soundness, fail to cater to diverse learning styles and abilities, 

and overlook the potential of emerging technologies to create immersive and personalized 

learning experiences. 

This problem is further exacerbated by safety concerns, as some play units may pose 

hazards or fail to comply with safety standards. Additionally, the lack of inclusivity in play 

unit design limits access and engagement for children with diverse abilities and learning 

preferences. Furthermore, the absence of a comprehensive user-centered design approach 

hinders the development of play units that truly meet the needs and preferences of children, 

parents, and educators.Therefore, the problem statement for this thesis paper is to design 

and develop an effective and engaging kids educational play unit that addresses the 

aforementioned challenges. The play unit should incorporate pedagogical soundness, align 

with children's developmental stages and learning styles, ensure safety compliance, 

promote inclusivity, and leverage emerging technologies to create immersive and 

personalized learning experiences. By adopting a user-centered design approach, the aim 

is to create a play unit that effectively enhances children's learning outcomes, cognitive 

development, and engagement, fostering a love for learning from an early age. 

1.3. Objective: 

 



 

17 

The objective of this product design thesis paper is to design and develop an innovative 

and effective kids educational play unit that addresses the limitations of existing products. 

The primary goal is to create a play unit that enhances children's learning outcomes, fosters 

a love for learning, and promotes cognitive development. 

 

Specifically, the objectives of this thesis paper are as follows: 

 

1- Conduct a comprehensive literature review to understand the existing knowledge and 

research within the field of educational play units, including theories of child development, 

pedagogical approaches, and emerging technologies. 

 

2- Identify the needs, preferences, and expectations of children, parents, and educators 

through user surveys, interviews, and focus groups. This user-centered approach will 

ensure that the play unit is designed to meet the specific requirements of its target audience. 

 

3- Develop a conceptual framework for the play unit, integrating pedagogical soundness, 

alignment with developmental stages and learning styles, and safety compliance. This 

framework will serve as a guide for the design and development process. 

 

4- Utilize iterative design methods to create prototypes of the play unit, incorporating user 

feedback and conducting usability testing to refine the design. The aim is to create an 

engaging and intuitive user experience that encourages active learning and exploration. 

 

5- Explore the integration of emerging technologies, such as augmented reality, virtual 

reality, and interactive sensors, to enhance the play unit's educational content and create 

immersive learning experiences. 
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6- Ensure inclusivity in the design by considering the diverse abilities and learning 

preferences of children. The play unit should be accessible and engaging for all children, 

regardless of their individual needs. 

 

7- Conduct longitudinal studies to evaluate the impact of the play unit on children's learning 

outcomes, cognitive development, and engagement over a specific period. This will 

provide empirical evidence of the effectiveness of the play unit and guide further 

improvements. 

 

8- Document the design process, including design decisions, challenges faced, and lessons 

learned, to contribute to the body of knowledge in the field of educational play unit design. 

 

By achieving these objectives, this thesis paper aims to contribute to the advancement of 

educational play unit design, providing a valuable resource for designers, educators, and 

parents seeking effective and engaging tools to support children's learning and 

development. 

 

 

1.4. Research Questions: 

 
The primary focus of this thesis is to investigate how the design of a kids educational play 

unit can be optimized to enhance children's learning outcomes and cognitive development. 

By delving into this research question, I aim to contribute to the field of educational play 

unit design and provide valuable insights for designers, educators, and parents seeking 

effective tools to support children's learning and development. Research questions include: 

 

1- How can the design of a kids educational play unit be optimized to enhance children's 

learning outcomes and cognitive development? 
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2- What are the specific needs, preferences, and expectations of children, parents, and 

educators regarding an educational play unit, and how can these be incorporated into the 

design process? 

3- How can the play unit be designed to align with children's developmental stages and 

learning styles, ensuring pedagogical soundness and effective educational content 

delivery? 

4- What safety considerations and compliance standards should be taken into account 

during the design and development of the play unit to ensure child-friendly and hazard-free 

usage? 

5- How can emerging technologies, such as augmented reality, virtual reality, and 

interactive sensors, be integrated into the play unit to create immersive and personalized 

learning experiences? 

6- How can the play unit be designed to be inclusive, catering to the diverse abilities and 

learning preferences of children, and promoting equal access and engagement for all? 

7- What is the impact of the play unit on children's learning outcomes, cognitive 

development, and engagement over a specific period, as assessed through longitudinal 

studies and empirical evidence? 

8- What are the design decisions, challenges faced, and lessons learned throughout the 

design process, and how can these insights contribute to the field of educational play unit 

design? 

 

 

 

1.5.Methodology: 
 

 

This product design thesis paper employs a mixed-methods approach to investigate the 

design and development of a kids educational play unit. The methodology encompasses 

various research methods, including literature review, user surveys, interviews, usability 

testing, iterative design process, and longitudinal studies. The following is a summary of 

the methodology employed in this thesis: 
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- Literature Review: A comprehensive literature review will be conducted to explore 

existing research, theories, and best practices in the field of educational play unit 

design. This review will provide a theoretical foundation and inform the design 

process. 

 

- User Surveys: Surveys will be administered to children, parents, and educators to 

gather insights into their needs, preferences, and expectations regarding an 

educational play unit. The survey data will help identify key design considerations 

and inform the design process. 

 

- Interviews: In-depth interviews will be conducted with educators, experts in child 

development, and designers to gain a deeper understanding of the pedagogical 

aspects, safety considerations, and emerging technologies relevant to the design of 

the play unit. These interviews will provide valuable insights and perspectives from 

professionals in the field. 

 

- Usability Testing: Prototypes of the play unit will be developed and subjected to 

usability testing with children. This testing will involve observing and collecting 

data on how children interact with the play unit, identifying usability issues, and 

gathering feedback for iterative improvements. 

 

- Iterative Design Process: The design of the play unit will follow an iterative process, 

incorporating user feedback and refining the design at each stage. This process will 

involve multiple iterations of prototyping, testing, and refinement to ensure the play 

unit meets the needs and preferences of the target users. 

 

- Longitudinal Studies: Longitudinal studies will be conducted to assess the impact 

of the play unit on children's learning outcomes, cognitive development, and 

engagement over a specific period. These studies will involve pre- and post-

assessments, data collection, and analysis to evaluate the effectiveness of the play 

unit in achieving its educational goals. 

 

Throughout the research process, data will be collected, analyzed, and interpreted using 

appropriate qualitative and quantitative methods. The findings from each research method 

will be synthesized to provide a comprehensive understanding of the design considerations, 

challenges faced, and lessons learned in the development of the educational play unit. 
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By employing this methodology, this thesis aims to gather empirical evidence, user 

insights, and expert perspectives to inform the design and development of an effective and 

engaging kids educational play unit. The methodology ensures a rigorous and systematic 

approach to research, enabling the generation of valuable insights and practical 

recommendations for the field of educational play unit design. 

 

 

 

 

1.6. Scope and Delimitation: 
 

The scope of this product design thesis paper focuses on the design and development of a 

kids educational play unit with the aim of enhancing children's learning outcomes and 

cognitive development. The research will primarily investigate the design considerations, 

user preferences, and pedagogical aspects related to the play unit. 

 

The study will encompass various aspects of the play unit design, including but not limited 

to: 

 

 

- User Needs and Preferences: Understanding the needs, preferences, and 

expectations of children, parents, and educators regarding an educational play unit. 

 

- Pedagogical Soundness: Exploring the integration of educational content, learning 

objectives, and instructional strategies within the play unit to support children's 

learning and development. 

 

- Safety Considerations: Addressing safety concerns and ensuring that the play unit 

meets appropriate safety standards and guidelines for children's use. 

 

- Integration of Emerging Technologies: Investigating the potential integration of 

emerging technologies, such as augmented reality, virtual reality, or interactive 

elements, to enhance the educational experience of the play unit. 

 

- Inclusivity: Considering the design aspects that promote inclusivity, ensuring that 

the play unit caters to a diverse range of children, including those with different 

abilities, learning styles, and cultural backgrounds. 
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- Longitudinal Impact Assessment: Conducting longitudinal studies to evaluate the 

long-term impact of the play unit on children's learning outcomes, cognitive 

development, and engagement. 

 

However, it is important to note the delimitations of this thesis paper. The study will not 

delve into the manufacturing and production aspects of the play unit, as the primary focus 

is on the design and development process. Additionally, while the research will involve 

user surveys, interviews, and usability testing, the sample size may be limited due to time 

and resource constraints. Therefore, the findings may not be fully representative of the 

entire population.Furthermore, the study will primarily focus on the design and 

development of the play unit itself and may not extensively explore the broader educational 

context in which the play unit will be used. Factors such as curriculum integration, teacher 

training, and implementation strategies will be considered to some extent but may not be 

the primary focus of the research. 

 

By acknowledging these scope and delimitations, this thesis paper aims to provide valuable 

insights and recommendations for the design of a kids educational play unit, while 

recognizing the limitations and boundaries of the study. 

 

1.7. Significance of the Study: 
 

The significance of this product design thesis paper lies in its contribution to the field of 

educational play unit design and its potential impact on children's learning outcomes and 

cognitive development. The study aims to address the following key areas of significance: 

 

- Enhancing Children's Learning: The research conducted in this thesis paper has the 

potential to contribute to the development of an educational play unit that effectively 

engages children in learning activities. By integrating educational content, 

instructional strategies, and interactive elements, the play unit can provide an 

engaging and immersive learning experience for children, fostering their cognitive 

development and knowledge acquisition. 

 

- Informing Design Practices: The findings of this study will provide valuable insights 

and recommendations for designers, educators, and researchers involved in the 

development of educational play units. By exploring user needs, preferences, and 

pedagogical aspects, the study will contribute to the establishment of best practices 
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and design guidelines for creating effective and engaging play units that align with 

educational objectives. 

 

- Promoting Innovation: The integration of emerging technologies, such as 

augmented reality, virtual reality, or interactive elements, in the design of the play 

unit can open up new avenues for innovation in educational experiences. This study 

will explore the potential of these technologies and provide insights into their 

effective integration, thereby encouraging further innovation in the field. 

 

- Supporting Inclusive Education: By considering design aspects that promote 

inclusivity, this study aims to contribute to the development of play units that cater 

to a diverse range of children, including those with different abilities, learning 

styles, and cultural backgrounds. This inclusivity can help ensure that educational 

play units are accessible and beneficial to all children, promoting equal 

opportunities for learning. 

 

- Longitudinal Impact Assessment: The longitudinal studies conducted in this 

research will provide valuable data on the long-term impact of the play unit on 

children's learning outcomes, cognitive development, and engagement.  

Overall, this product design thesis paper holds significance by contributing to the 

advancement of educational play unit design, providing insights into effective design 

practices, promoting innovation, supporting inclusive education, and generating empirical 

evidence on the impact of play units on children's learning outcomes. The findings of this 

study have the potential to inform the development of educational products that enhance 

children's learning experiences and contribute to their overall educational development. 

 

 

The study conducted in this product design thesis paper about a kids educational play unit 

will benefit various stakeholders involved in the field of education and product design. 

Firstly, children will benefit from the research as the study aims to develop an engaging 

and effective play unit that enhances their learning outcomes and cognitive development. 

Parents and educators will also benefit from the study's findings, as it will provide insights 

into the design considerations and pedagogical aspects that contribute to an optimal 

educational play experience. Designers and researchers in the field of educational products 

will benefit from the study's recommendations and best practices, enabling them to create 

innovative and impactful play units. Additionally, policymakers and educational 

institutions can benefit from the research by gaining a deeper understanding of the potential 
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benefits and implications of integrating educational play units into their curricula and 

learning environments. Overall, the study's outcomes have the potential to positively 

impact the learning experiences of children and inform the practices of various 

stakeholders involved in the design and implementation of educational play units. 

 

This thesis paper on a kids educational play unit makes significant contributions to the field 

of education and product design. The study's findings provide valuable insights into the 

design considerations, user preferences, and pedagogical aspects related to the 

development of an effective educational play unit. This information is useful to designers, 

educators, and researchers involved in the creation and implementation of educational 

products. The study's recommendations and best practices can guide future design efforts, 

ensuring the development of engaging and impactful play units that enhance children's 

learning outcomes and cognitive development. Overall, the study's contribution and 

usefulness lie in its ability to inform and guide the development of educational play units, 

ultimately benefiting children, parents, educators, designers, researchers, and policymakers 

in the field of education. 
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Chapter .2 
 

 

 

 

 

Introduction: 
 

 

In this chapter of the capstone thesis paper, I delve into the fascinating world of product 

design concepts, with a specific focus on a kids educational play unit. This chapter aims to 

provide a comprehensive overview of the historical progression of design, highlighting key 

eras and their influence on the development of this innovative play unit.The exploration 

begins with the Prehistoric Era, when I look at how early humans used natural materials 

and their surroundings to make tools and items for play and study. I next move on to 

Ancient Civilizations, where I look at how different societies incorporated educational 

components into their play units, promoting cognitive and social development in children. 

I investigate the impact of art, craftsmanship, and technology improvements on the design 

of educational play units during the Middle Ages and Renaissance. I investigate the impact 

of Modernism and twentieth-century design on the evolution of educational play units. I 

examine how design movements and ideologies influenced the form, function, and 

educational value of these units in response to changing societal requirements and 

ideals.Moving forward, I will investigate the impact of contemporary design as well as the 

obstacles posed by World War II on the development of educational play units. I look at 

how designers adapted to a changing landscape by adopting new materials.Finally, I look 

at Recent Developments and Trends, where I look at the most recent advances in design 

concepts for kids educational play units. I investigate how rising technologies, 

environmental concerns, and evolving educational theories have influenced design, 

resulting in more interactive, inclusive, and engaging play experiences for 

children.Through this study, I hope to stimulate future product design research and 

innovation, fostering the development of educational play units that not only entertain but 

also nourish children's cognitive, social, and emotional development in an ever-changing 

world. 
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2.1 Prehistoric Era: 

 

The prehistoric period, also known as the Stone Age, refers to the  period before  writing 

systems were invented. It is characterized by the earliest forms of human creativity and 

innovation. During this time, our ancestors  demonstrated incredible ingenuity in 

developing tools and technologies to meet our basic needs. When it comes to creativity and 

innovation, early humans demonstrated their ingenuity by making tools from available 

materials. They used stone to make sharp-edged hunting tools  and knives, bone to make 

needles and awls, and wood to make shelters and various tools. 

 These primitive tools were essential for survival and played an important role in their daily 

life. Overall, prehistory was a time of immense creativity and innovation, as early humans 

developed primitive products to meet their basic needs. Designing  educational play units 

for children inspired by these early tools will not only entertain children but also educate 

them about our prehistoric past and the ingenuity of our ancestors. 

 can do (M.Langley 2018). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1 Animal Figures using wooden sticks  
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2.2 Ancient Civilizations: 

 

Ancient civilizations such as Mesopotamia, Egypt, Greece, Rome, China, and India have 

made significant contributions to human history, including advances in education and the 

development of educational toys and equipment. 

 These civilizations recognized the importance of education in shaping the minds of young 

people and transmitting knowledge to future generations. 

 In Mesopotamia, clay tablets were a notable invention related to children's educational 

toys, and units. These tablets were used for writing and learning, allowing children to 

practice their reading and writing skills. Similarly,  the invention of papyrus in ancient 

Egypt provided a medium for educational materials such as hieroglyphs and scrolls of 

instruction. Greece, known for its emphasis on education, introduced the concept of 

paideia, which included comprehensive education for children. 

 Greek children learned a variety of subjects such as mathematics, music, and physical 

education (L.Caseley 2016). 

 

 As educational toys, children in ancient Greece played with objects such as rattles,dolls, 

and building blocks, which helped them develop  motor skills and creativity. 

  Roman civilization contributed to education through the establishment of schools and the 

development of a standardized curriculum. 

 

 

 Roman children used  an early counting tool, the abacus, to learn arithmetic. They also 

sometimes played with dolls and miniature wagons, which not only provided entertainment 

but also encouraged imaginative play. 

 In ancient China, the invention of paper during the Han Dynasty revolutionized education. 

This light and portable material made it possible to create books, making knowledge more 

accessible to children. Chinese children also played with puzzles, tangrams, and a variety 

of board games that promote problem-solving skills and strategic thinking.(L.Caseley 

2016). 

 

 

 

 



 

28 

 

 

 

 

 

 India, known for its rich educational tradition, introduced the Gurukul system, where 

students lived with their teachers and received a comprehensive education. 

 Children in ancient India engaged in activities such as storytelling, music, and dance to 

enhance their creativity and cultural understanding. 

 For a  paper on the concept design of educational play for children, you can also draw 

inspiration from the contributions of these ancient civilizations. 

 Design concepts can incorporate elements from each civilization, such as interactive 

features representing  educational tools and toys used at the time. 

 This game unit provides hands-on experience for children, allowing them to explore and 

learn about different cultures and educational practices of ancient civilizations (L.Caseley 

2016). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.2 Child playing with miniature wagon            Figure 2.3 Clay blocks 
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2.3 Middle Ages and Renaissance: 

 

 

In the Middle Ages and Renaissance, religion and feudalism had a major influence on 

children's toys and their design. Religion played a central role in people's lives  during this 

time, and toys often reflected religious themes and values. 

 

 Many toys are designed to teach children  religious stories and moral lessons. 

 For example, dolls depicting saints and Biblical figures were popular, allowing children 

to  play imaginatively while  learning about religious figures and their stories. 

 The feudal system, characterized by its hierarchical social structure, also influenced the 

design of children's toys. Toys were often designed to reflect the roles and activities of 

different social classes. For example, toy knights, castles, and suits of armor were popular 

among noble children because they symbolized the  ideals of chivalry and the feudal 

hierarchy. On the other hand, toys depicting agricultural tools and household chores were 

more common among children of lower social classes and reflected the future roles and 

responsibilities expected of them. Additionally, the availability and design of toys was 

influenced by economic factors. Wealthier families had access to more elaborate and 

expensive toys, often made of higher quality materials. These toys can include intricate 

wood carvings, metalwork, and even miniature versions of the real thing. In contrast, 

children from less affluent backgrounds had simpler toys, often made of natural materials 

such as wood or cloth. Overall, religion and feudalism shaped the design and availability 

of children's toys in the Middle Ages and Renaissance. Toys served not only as a source of 

entertainment, but also as tools for education, socialization, and reinforcement of social 

norms and values (A.Capucine 2014). 

 

Figure 2.4. Common feud based entertainment games  
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2.4 Industrial Revolution: 

 

 

The Industrial Revolution was a period of significant economic and social change that 

occurred in the late 18th and early 19th centuries. This marked a transition from an 

economy based on agriculture and crafts to one dominated by engineering and industrial 

production. One important aspect of this revolution was the transition from handmade 

products to mass-produced products. Before this era, most products were  individually 

made by skilled craftsmen, which limited production capacity and increased costs. 

 However,  the advent of new technology and machinery, such as spider looms, allowed 

goods to be produced on a  larger scale, increasing efficiency and reducing costs. 

 The introduction of machinery and steam power played an important role in  this change. 

 The steam engine, developed by  James Watt and others, revolutionized industry by 

providing a reliable and efficient source of energy. Steam-powered machines replaced 

manual labor, allowing factories to produce goods at an unprecedented rate. 

 This change not only improved productivity, but also led to factories becoming the center 

of production and the concentration of workers in urban areas. 

 The Industrial Revolution had major effects on society, including urbanization, the growth 

of the middle class, and the rise of capitalism.This brought about major changes in 

transportation, communication, and manufacturing processes, and laid the foundations for 

modern industrial society. However, it has also led to social and environmental challenges 

such as poor working conditions and environmental pollution. 

 Overall, the Industrial Revolution represents a pivotal moment in history, marking the 

transition to a new era of industrialization and technological progress (J.Chen 2023). 

 

The Industrial Revolution had far-reaching effects on society, the economy, and 

technology. This led to the migration of  people  from rural areas to work in factories and 

the growth of urban centers. The division of labor became more pronounced, and workers 

specialized in specific tasks within the production process. This specialization, combined 

with the use of machinery,  increased productivity and allowed products to be produced on 

a much larger scale (J.Chen 2023). 

 

 In summary, the Industrial Revolution was a time of great change, marked by the transition 

from handmade to mass-produced products and the introduction of steam-powered 

machinery. It revolutionized manufacturing processes, increased productivity, and had a 

profound impact on society, economy, and technology. 
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Figure 2.5 Printing during the industrial revolution 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.5 Modernism and 20th Century Design: 

 

 

Modernism and 20th century design are important periods in design history during which 

various influential design movements emerged. 

 These movements revolutionized the way we see and approach design, leaving a lasting 

impact on art, architecture, and everyday objects. 

 One of the most notable design movements of the early 20th century was Art Nouveau. 

 It emerged as a reaction to the industrialization of society, emphasizing organic shapes, 

complex patterns, and the harmonious integration of art into everyday life. 

 Art Nouveau designs were often characterized by flowing lines, floral motifs, and a sense 

of elegance and craftsmanship (J.Woodham 1997). 
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 After Art Nouveau, the Art Deco movement became popular in the 1920s and 1930s. 

 Incorporating geometric shapes, bold colors and luxurious materials, it reflects the charm 

and optimism of the Jazz Age. Art Deco design is characterized by a simple, streamlined 

aesthetic often found in architecture, furniture, and decorative arts. 

 The Bauhaus school played a central role in the field of design education. 

 Bauhaus was founded in Germany in 1919 and aimed at the fusion of art, craftsmanship 

and technology. Emphasis was placed on functionalism, simplicity, and the integration of 

design and mass production (J.Woodham 1997). 

 

 Bauhaus principles influenced a wide range of fields, including architecture, furniture 

design, typography, and graphic design. Perhaps the most influential design movement of 

the 20th century was modernism. Modernism emerged in the early 20th century and 

reached its peak in the mid-20th century. It rejected traditional decoration and focused on 

clean lines, simplicity, and the use of new materials and techniques. 

 Functionality and efficiency became paramount, reflecting the changing needs of a rapidly 

industrializing society. Modernist design had a major influence on architecture, industrial 

design, and the visual arts, shaping the aesthetics of the modern world. 

 These design movements not only changed the visual landscape, but also influenced the 

way we perceive and interact with design today. They have challenged convention, pushed 

boundaries and paved the way for new approaches to creativity and innovation. 

 The legacies of Art Nouveau, Art Deco, Bauhaus and Modernism are still visible in 

contemporary design, testifying to their enduring relevance and influence (J.Woodham 

1997). 

  

 

 

 

 

 

 

 

Figure 2.6 Bauhaus inspired designs for toys 

 

 

 

 



 

33 

2.6 Contemporary Design and world war time: 

 

 

Contemporary design refers to  design trends and styles that emerged in the 20th century 

and continue to evolve today. The era of World War I and World War II led to changes in 

society's values and priorities, and had a major impact on design. 

 During this period, designs became more functional and efficient, with an emphasis on 

meeting wartime needs. Industrial design played an important role in the production of 

military equipment, vehicles, and weapons. Emphasis was placed on streamlining the 

production process and developing a practical, durable, and cost-effective design. 

 This era also saw the emergence of iconic designs such as the Bauhaus movement, which 

emphasized simplicity, functionality, and the integration of art and technology (L.Kopke 

2018). 

  

 Rise of consumer culture and mass-produced goods: After the end of World War II,  

consumer culture and mass-produced goods grew rapidly. 

 Advances in manufacturing technology, such as assembly line production, have made it 

possible to produce goods on a large scale, making them available to the general public at 

affordable prices. Designers began to focus on creating products that appealed to a wider 

audience and combined beauty, functionality, and affordability. During this period, iconic 

designs were created in various fields such as furniture, home appliances, and automobiles. 

Designers such as Charles and Ray Eames and Dieter Rams became known for their 

innovative and influential designs that shaped the mass market products of their time.  

Focus on sustainable design and environmental aspects: Over the past few decades, there 

has been increasing awareness of the environmental impact of design and the need for 

sustainable practices. Sustainable design aims to minimize  negative environmental impact  

throughout  a product's lifecycle, from production to disposal (L.Kopke 2018). 

 

 

 

 

 Designers now consider factors such as material sourcing, energy efficiency, waste 

reduction, and recyclability when developing products. 

 This change in focus has led to the development of environmentally friendly materials, 

energy efficient technologies, and innovative design solutions that promote sustainability. 

 Additionally, there is  increasing focus on developing products that promote more 

sustainable lifestyles, such as reusable and multifunctional items. Sustainable design not 
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only addresses environmental concerns, but also responds to the changing values and 

expectations of consumers who value ethical and environmentally responsible choices 

(L.Kopke 2018). 

 

 

2.7 Recent Developments and Trends: 

 

 

The product design industry has witnessed significant developments and trends in recent 

years due to various factors. One notable influence is globalization, which has changed the 

landscape of design and manufacturing. Ease of communication and transportation allows 

designers to collaborate with manufacturers and suppliers  around the world, resulting in 

diverse design influences and access to global markets. This  resulted in  unique  culturally 

influenced product designs. Digital technology has also revolutionized the product design 

industry. For example, 3D printing allows designers to create prototypes and  final products 

faster and more accurately. This technology allows for rapid iteration and adaptation, 

reducing time to market and enabling more efficient production processes (A.Gupta 2023). 

 

 Virtual reality (VR) opens new possibilities for immersive product design experiences, 

allowing designers to visualize and test  concepts in a virtual environment. 

 Additionally, the Internet of Things (IoT) has connected products to the digital world, 

enabling advanced functionality and data-driven insights. User-centered design has 

become a key focus in the industry, recognizing the importance of understanding and 

responding to user needs. Designers are now focused on creating products that provide a 

great user experience. This includes conducting user research, usability testing, and an 

iterative design process to ensure the product is intuitive, accessible, and pleasant to use. 

 By putting users at the center of the design process, companies can create products that 

resonate with their target users and improve customer satisfaction. 

 Sustainable design practices and the use of environmentally friendly materials have 

become very important in recent years. Designers are increasingly aware of the 

environmental impact of their work and are incorporating sustainable principles into their 

designs. This includes using recycled or renewable materials, reducing waste during 

production, and developing products with a focus on durability and recyclability (A.Gupta 

2023) 

 

 Sustainable design not only benefits the environment, but also responds to consumer 

preferences for environmentally friendly products, contributing to brand reputation and 
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market competitiveness. In summary, recent developments in the product design industry 

are characterized by globalization, digital technologies, user-centered design, and 

sustainable practices. These trends have changed the way products are designed, 

manufactured and experienced, leading to more innovative, user-friendly and 

environmentally friendly designs (A.Gupta 2023). 

 

 

 

 

2.8 Summary: 

 

 

In conclusion, this chapter explored the historical journey of product design concepts for a 

kids' educational play unit. It examined various eras, including the Prehistoric Era, Ancient 

Civilizations, Middle Ages and Renaissance, Industrial Revolution, Modernism and 20th 

Century Design, Contemporary Design and world war time, and Recent Developments and 

Trends.In the Prehistoric Era, play units were rudimentary and focused on developing 

physical skills and survival instincts. The concept of education was minimal, mainly 

centered around basic survival techniques.As civilizations developed, play units began to 

incorporate educational elements. Ancient civilizations such as Egypt and Greece designed 

play units that encouraged cognitive development through problem-solving and 

imaginative play.During the Middle Ages and Renaissance, play units became more 

integrated into society. They were associated with social and moral education, helping 

children learn societal norms and values.With the advent of the Industrial Revolution, play 

units started to become mass-produced and accessible to a wider audience. These units 

focused on improving motor skills and coordination. 

The Modernism and 20th Century Design era saw a shift towards more creative and 

expressive play units. Designers like Charles and Ray Eames emphasized the importance 

of tactile experiences, imagination, and educational growth in their designs.The impact of 

World War and contemporary design led to a shift in focus towards more practical and 

utilitarian play units, aiming to prepare children for the challenges of the time, such as 

technological advancements and changing societal dynamics.In recent years, developments 

and trends in play unit design have emphasized inclusivity, sustainability, and the 

integration of technology. The focus is on creating a safe and stimulating environment that 

fosters cognitive, physical, and emotional development. 
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Chapter .3 

 

 

Introduction: 

 
This chapter aims to provide a comprehensive overview of product concept possibilities by 

considering various aspects such as market research, comparative analysis, gap 

identification, feature comparison, product ergonomics and human factors analysis.The 

first subtopic covered in this chapter is market research.Conducting comprehensive market 

research is essential to thoroughly understand the current Educational Gaming Equipment 

market, including player preferences, market trends, and potential growth opportunities. 

Through thorough research, i was able to identify the strengths and weaknesses of existing 

products and areas where our concept may excel. Next, perform a comparative analysis. 

This analysis involves evaluating our proposed gaming unit in comparison with existing 

competitors. By comparing features, pricing, target groups, and market positioning, you 

can gain insight into our competitive advantage and identify opportunities for 

improvement. A matrix is created to further identify and fill potential market gaps. This 

matrix consists of tables with detailed information about different products and their 

characteristics, allowing you to clearly visualize the current situation. By identifying the 

gaps, you can determine the unique selling points you want to highlight with your 

concept.A detailed analysis is then performed and the characteristics of the concept are 

compared with existing products. This analysis helps us make sure our concept stands out 

from our competitors and determine what specific features we can improve or introduce to 

effectively meet the needs and preferences of our target customers. Helpful. Finally, this 

chapter considers important aspects of product ergonomics and human factors. It is 

important to understand children's physical, cognitive and emotional needs while playing. 

By considering human factors such as ease of use, safety, and comfort, you can optimize 

the  design of your gaming unit and provide a great user experience. 
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3.1 Market research: 

 

Table 3.1 Market research 

 

 Name Size Color Texture Features Price 

 

Liya 

Mairson 

15-16A Beige 

Red 

Green 

Yellow 

Cardboard - Pop-up 

Playhouses 

- Cardboard 

Toys 

- Immersive 

Imaginative 

Play 

$39.88 

 

HABA 

Shelf 

Unit 

Partition 

30½"H 

x 

36½"W 

x 

15¾"D 

Beige 

Red 

Green 

Wood 

plastic 

two deep 

compartment 

shelves with a 

third open top 

shelf. Tucked 

below the two 

compartment 

shelves is a large 

roller box, perfect 

for storing 

building blocks, 

children's books 

or other hands-on 

educational 

materials 

$1,520.

64 
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Jamie 

banfield 

99x60x

30cm 

Beige 

 

Wood  

Plastic  

little play houses 

that kids can 

interact with: a 

hair stylist’s salon, 

a kitchen, and a 

grocery store. 

$2,726.

58 

 

Kitchen 

play For 

Kids 

99x60x

30cm 

White 

Blue 

Yellow 

Orange 

 

Wood  

Plastic  

Cabinets 

Plastic cutlery 

Sink 

Microwave 

 

SAR 

399.00 

 

My town 

Kids 

Pretend 

City 

Playgrou

nd 

220x15

0x260 

cm 

Brown 

Blue 

Yellow 

Red 

Black 

 

Wood 

Silicon 

matt 

Make up house, 

Home, Hospital, 

Police Station, Pet 

shop, Store, 

School, Fire 

Station, Bank, 

Post Office, Bread 

workshop, Gas 

Station, Cinema. 

$2650.

00 

 

SHIERD

U 

 

 

 

20x12.

6 x 12.6 

in 

Brown 

Blue 

Yellow 

Red 

Black 

Wood 

Plastic  

sensory board 

with fixed 

puzzles, numbers, 

musical toys. 

SAR 

1,249 

 

DEONG 45 x 30 

x 31 x 

33 cm 

Blue 

Red 

Yellow 

White 

 

Wood 

Plastic 

 

hook lock, latch 

lock, abacus, bells, 

fidget spinner, 

lights, rotating gear, 

clock, anti-theft 

chain, color switch, 

SAR 

809 
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plug, key lock. 

 

 

3.2 Comparative analysis: 

 

 

Comparative analysis is a method of identifying similarities and differences between two 

or more concepts, or entities. The idea is to examine and evaluate these elements side by 

side to gain a deeper understanding of their properties and behavior. 

 This analytical approach can be applied to a variety of disciplines and disciplines, 

including business, economics, literature, social sciences, and even personal decision-

making. The purpose of  comparative analysis is to compare and contrast various options 

and alternatives, evaluate their advantages and disadvantages, and ultimately make an 

informed decision. This allows you to explore various aspects such as functionality, 

performance, cost, results, and impact, and draw meaningful conclusions from the collected 

data. 

  

There are many benefits to conducting comparative analysis. 

 First, it helps to make informed decisions. Through a thorough analysis and evaluation of 

different options, an individual or organization can evaluate the pros and cons of each and 

choose the most suitable option. This reduces the chance of making hasty or biased 

decisions and increases the likelihood of achieving the desired outcome. 

 Second, comparative analysis fosters deeper understanding. By examining multiple 

entities, researchers and analysts can gain detailed insight into their complexity, 

functionality, and underlying patterns. This allows for a comprehensive understanding of 

the topic, allowing for better problem solving and innovation. 

  

Furthermore, comparative analysis facilitates learning and knowledge sharing. 

 By comparing different practices, strategies, or approaches, individuals or organizations 

can identify best practices and learn from each other's experiences. This cross-pollination 

of ideas enables process improvements, increased performance, and increased efficiency. 
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 Moreover, comparative analysis fosters competition and promotes improvement. By 

benchmarking against competitors and industry standards, companies can identify 

opportunities for improvement, set goals, and strategically plan development. 

 This can lead to innovation, increased competitiveness, and overall growth. 

 

 

 In summary, comparative analysis is a methodological approach that allows  comparison 

and evaluation of different entities. It helps you make informed decisions, deepen 

understanding, foster knowledge sharing, and drive improvement. Through comparative 

analysis, individuals and organizations can improve decision-making, problem-solving, 

and overall performance. 

  

 

Table 3.2 Comparative Analysis 

 

Product 

characteristics  

 
 

 

 

My 

product 

Sustainable       

Educational 

factor  
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Manual 

games 

     

Technology 

features 

     

 

 

3.3 Product ergonomics & Human factor: 

 

 

Human Factors: Human factors involve understanding people's abilities, limitations, and 

behaviors  and incorporating them into the design process. For educational game consoles 

for children, it is important to consider factors such as the child's cognitive development 

and physical abilities when creating a concept product. 

 

 

 

 

 

 

 

 

 

 

                       Figure 3.1 ergonomic examination of a children's desk 

 

Human Factors: Human factors involve understanding people's abilities, limitations, and 

behaviors  and incorporating them into the design process. 
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 For educational game consoles for children, it is important to consider factors such as the 

child's cognitive development and physical abilities when creating a concept product. 

  

 

 

 

 

 

 

 

 

 

                                        Figure 3.2 Multiple shaped blocks 

 

 

Design Psychology: Design Psychology focuses on how design elements  influence human 

emotions, behaviors, and experiences.The goal is to create a positive and engaging user 

experience. Understanding design psychology can help make  educational game units for 

children visually appealing and fun, and encourage children to interact with them. 

  

The use of bright colors and playful shapes in this image is intended to attract children: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.3 Colorful shaped blocks game             Figure 3.4 Wooden Fishing game 
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- To identify and apply aspects of ergonomics, human factors, and design psychology 

when creating a concept product, you can follow these steps: - Conduct user 

research: Understand your target users (children) by conducting interviews, surveys, 

and surveys. 

-  observation. 

-  Gather insights about their preferences, physical abilities, and cognitive 

development. 

-  Analysis of Existing Products: examines the  ergonomics, human factors, and 

design psychology principles used in successful children's educational play 

equipment on the market. 

-  Identify what is effective and engaging. 

-  Apply ergonomic principles: Determine the appropriate size, shape, and material 

of play equipment based on the child's physical abilities and comfort. 

-  Consider factors such as height, reach, and ergonomic design guidelines. 

-  Consider human factors: Integrate features into conceptual products tailored to 

children's cognitive development, attention span, and safety. 

-  Examples of this include interactive elements to facilitate learning, her modular 

design for individual adaptation, and haptic feedback. 

-  Introduction to Design Psychology: Apply design elements such as colors, shapes, 

patterns, and textures that evoke positive emotions and stimulate children's interest. 

-  Take into account the aesthetic preferences of the child, paying attention to the 

educational purpose of the play session. 

-  Iterative design process: Continuously test during the development stage and gather 

feedback from children and experts to ensure that the concept product effectively 

meets the needs and desires of children. 

 

 

 

 

 By combining these approaches, we can create conceptual products that combine the best 

aspects of product ergonomics, human factors, and design psychology, resulting in  

engaging, safe, and effective education for children. 

 A game unit is born. 
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Finally, this chapter presented a detailed analysis of various aspects related to the  design 

of  educational play units for children. Through extensive market research and comparative 

analysis, I have investigated the  products available on the market and identified their 

characteristics. I also discussed the importance of product ergonomics and  human factors 

in designing great play equipment for children. Key findings of this chapter include 

identifying key features that are popular with children, such as interactive elements, 

educational content, and durability. Additionally, I recognized the importance of 

ergonomics to ensure that the gaming unit is comfortable and safe for children to use. 

 Considering  human factors, I focused on intuitive design and easy operation to increase 

the excitement and enjoyment of children's play. In the next chapter, I will look at the 

technical specifications of the  educational game unit for children. 

 This chapter focuses on the materials, size, weight, and construction of gaming units to 

ensure durability and a seamless user experience. Taking these aspects into account, we 

want to design a concept  that meets the needs and preferences of both children and their 

parents. 
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Chapter .4 

 

 

Introduction: 

 

 
To develop effective product design concepts for educational play units for children, it is 

important to gain deep insight into the needs, preferences, and behaviors of the target group 

of children. This chapter describes the research methods used to gather such insights, 

including interviews, focus group discussions, expert interviews, 

ethnographic/observational studies, and the creation of user personas. These research 

methods have been chosen to provide a comprehensive understanding of the target 

audience and their individual requirements and to create truly engaging and impactful 

educational units. 

 

 

 

4.1 Qualitative research and quantitative research - User research: 

 

 

Qualitative research and quantitative research are two different methods used in product 

design to gather information, analyze data, and make informed design decisions. 

 Both approaches have different goals, methods, and benefits. 

 

1. Qualitative Research: Qualitative research aims to understand people's subjective 

experiences, opinions, motivations, and perceptions about a particular product or 

design concept. We focus on exploring the "why" and "how" behind user behavior 

and preferences. Qualitative research collects rich, descriptive data through methods 

such as interviews, focus groups, observations, and open-ended surveys. 

 This approach allows designers to gain deeper insight into users' needs, emotions, and 

context. 
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Benefits of Qualitative Research:  

 

- Deeper Understanding: Qualitative research helps designers gain user insights that 

quantitative methods cannot reveal. 

           Gain a comprehensive understanding of user behavior, motivations, and emotions. 

-  Identifying Problems: This research method helps you identify user problems and 

challenges. 

            This allows designers to address specific user needs, problems, and frustrations. 

- Idea Generation: Qualitative research helps generate new design ideas and concepts. 

           By understanding user preferences and desires, designers can develop customized   

more relevant solutions. 

- Iterative Design Process: Supports the iterative design process by allowing 

designers to collect user feedback and improve the design over time. 

           This improves the overall user experience of the product. 

 
2. Quantitative Research: Quantitative research focuses on collecting numerical data 

and analyzing it statistically. The purpose is to measure and quantify various aspects 

of user behavior, preferences, and product performance. This method uses 

techniques such as surveys, questionnaires, experiments, and analysis to collect data 

from large samples to ensure strong statistical validity and generalizability of the 

results. 

 
Advantages of quantitative research:  

 

- Generalizability: Quantitative research allows designers to collect data from a larger 

sample, increasing the likelihood that the results will be representative of the target 

user population . 

-  Statistical Analysis: This research method uses statistical techniques to test 

hypotheses, identify correlations, and derive insights. 

 Provide designers with concrete evidence to support decision-making. 

-  Benchmarking: Quantitatively measuring product performance and user 

satisfaction allows designers to compare with competitors, track progress over time, 

and set design goals. 

- Scalability: Quantitative research allows designers to efficiently collect data  from  

large numbers of respondents, making it suitable for wide-ranging studies. 
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 Combining qualitative and quantitative research methods forms a comprehensive 

approach to product design. Qualitative research allows designers to understand the 

context, emotions, and motivations behind user behavior, while quantitative research 

provides statistical support, generalizability, and scalability. Combining both methods 

allows designers to make informed design decisions that effectively meet users' needs and 

preferences. 

  

 

 

 

4.1.1 Interviews: 

 

 

Q1. Can you briefly describe your role or occupation? 

 

Participant 1: I'm a parent and a teacher.  

Participant 2: I work as a child psychologist.  

Participant 3: I'm a pediatrician.  

Participant 4: I'm a toy store owner. 

 Participant 5: I'm an elementary school principal. 

 

Q2. As someone who interacts with kids, what educational aspects or skills do you believe 

are crucial for their development? 

 

Participant 1: I believe creativity, problem-solving, and teamwork are important skills. 

Participant 2: Social-emotional skills, like empathy and emotional regulation, are crucial. 

Participant 3: I think cognitive skills, such as critical thinking and memory retention, are 

vital. 

 Participant 4: Fine motor skills, hand-eye coordination, and imaginative play are 

important. Participant 5: Building cognitive abilities, such as logical reasoning and 

decision-making. 

 

Q3. What qualities or features do you look for when choosing educational toys or products 

for children? 
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Participant 1: I aim for products that encourage open-ended play and promote creativity. 

Participant 2: I consider toys that foster social interaction and emotional intelligence. 

Participant 3: I look for items that engage children's cognitive abilities and problem-solving 

skills.  

Participant 4: Durability, safety, and versatility are important factors.  

Participant 5: I prefer toys that are engaging and intellectually stimulating for optimal 

learning. 

 

Q4. How do you feel about incorporating technology, such as interactive screens or 

software, into educational play units for kids? 

 

Participant 1: I believe technology can enhance learning but shouldn't overshadow 

traditional play methods.  

Participant 2: I think technology can be beneficial if it is used in moderation and in a 

developmentally appropriate manner.  

Participant 3: As long as technology is used as a tool for educational purposes without 

excessive screen time, it can be valuable.  

Participant 4: Technology can be useful if it complements other hands-on activities and 

doesn't replace them.  

Participant 5: I believe technology can be a valuable addition, encouraging engagement 

and augmented learning experiences. 

 

Q5. What specific features or components would you like to see in a kids' educational play 

unit? 

 

Participant 1: I would love to see multiple play areas that promote different forms of 

creativity and learning.  

Participant 2: A play unit that incorporates cooperative play elements and emotional 

regulation activities. 

 Participant 3: I think an educational play unit with interactive puzzles and memory games 

would be great.  

Participant 4: A play unit that allows kids to build and create while also incorporating 

pretend play options.  

Participant 5: An educational unit that employs problem-solving challenges and critical 

thinking exercises. 
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Q6. Is there anything you feel is missing from current educational toys or play units that 

you would like to see addressed in a new design concept? 

 

Participant 1: More emphasis on promoting curiosity and independent thinking. Participant 

2: Integration of more diverse cultural representations and inclusivity. Participant 3: Toys 

that actively promote early literacy, numeracy, and science concepts. Participant 4: 

Incorporation of STEM (Science, Technology, Engineering, and Mathematics) education 

elements. 

 Participant 5: A design concept that enhances cross-disciplinary learning emphasizing 

collaboration and adaptability. 

 

 

 

 

Analysis of the text generated above revealed several key elements that greatly influence 

the design. 

 

-  Accessibility: It's important to make your designs accessible to all users, including 

users with disabilities. 

 Implementing  responsive design that adapts to different devices, providing 

alternative text for images, and considering font size and color contrast are 

important elements of accessibility. 

-  User-centered approach:  Users should be at the forefront of the design process and 

their needs and preferences must be taken into account. 

 By conducting user research, gathering feedback, and continually iterating based 

on user insights, you can refine your design  to meet the specific needs and 

expectations of your target audience. 

-  Simplified Navigation: Text analysis reveals that users value quick and easy access 

to information. 

 To meet this demand, an optimized and intuitive navigation system must be 

implemented. 

 Clear classification, logical hierarchy, and a prominent search feature help users  

find what they're looking for without frustration. 

- Visual Appeal: Users are naturally attracted to designs that are aesthetically 

pleasing. 
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 Incorporating visually appealing elements, such as a pleasing color scheme, 

visually appealing images, and thoughtful use of white space, creates a positive 

impression and improves the overall user experience. 

- Performance optimization: This result highlights the importance of fast page loading 

and a smooth browsing experience. 

 To ensure optimal performance,  techniques such as caching, responsive image 

loading, and minimizing file size can reduce load times and increase user 

satisfaction. 

- Consistency and Branding: To create a consistent user experience, it's important to 

maintain consistency throughout your design. By adhering to your organization's 

brand guidelines and using consistent typography, icons, and visual elements, users 

can more easily identify and connect with your brand. 

 

 By carefully considering these factors during the design process, you can create  user-

friendly, visually appealing, and easily accessible interfaces that meet your users' 

expectations and needs. Ultimately, this leads to a positive user experience, increased 

engagement, and a better chance of achieving  desired goals. 

 

 

 

 

4.1.3 Focus Group: 

 

 

Q1. Please briefly introduce yourself and mention your experience with kids' educational 

products. b. How familiar are you with different types of kids' play units? 

 

A1. Hello, my name is Sarah and I have been working as a teacher for over 10 years, 

primarily with children ages 5-8. I have extensive experience with kids' educational 

products, including interactive toys, educational games, and learning apps. 
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Q2. Understanding the product concept: a. Based on the description given, what do you 

understand about the concept of the kids educational play unit? b. What are your initial 

thoughts or impressions about this product? 

 

A2. Based on the description given, I understand that the concept of the kids educational 

play unit is to provide a hands-on learning experience for children. It seems to involve 

interactive activities and possibly elements of problem-solving and creativity. b. My initial 

thoughts are that this product could be a great way to engage children in learning through 

play. It seems like it would encourage active participation and stimulate their critical 

thinking skills. 

 

Q3. Potential features and benefits: a. What specific features or elements would you expect 

to see in a kids educational play unit? b. How could such a play unit help enhance a child's 

learning experience? c. Are there any particular benefits or positive outcomes you 

anticipate from using this kind of product? 

 

A3. In a kids educational play unit, I would expect to see features such as puzzles, building 

blocks, interactive buttons or screens, and various educational games or activities. b. Such 

a play unit could help enhance a child's learning experience by promoting cognitive 

development, problem-solving skills, fine motor skills, and fostering creativity and 

imagination. c. The main benefits I anticipate from using this kind of product are increased 

engagement, improved academic readiness, and the development of important cognitive 

abilities. 

 

Q4. Age appropriateness: a. What age group do you think this play unit would be most 

suitable for? b. Can you explain why you believe it would be appropriate for that age 

group? 

 

A4. I believe this play unit would be most suitable for children aged 3-6. b. This age group 

is typically more hands-on and enjoys exploring through touch and play. They are also at 

a stage where they are developing basic cognitive and motor skills, making this play unit 

ideal for their developmental needs. 

 

Q5. Design preferences: a. What design elements, such as colors, shapes, or themes, do 

you think would appeal most to children? b. Is there anything specific about the product's 

design concept that you would suggest changing or improving? 
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A5. Bright and vibrant colors, fun shapes, and playful themes like animals or outer space 

would appeal most to children. b. Based on the product's design concept, I would suggest 

adding more visually stimulating elements to capture children's attention, such as lights or 

sounds, to create a more immersive learning experience. 

 

Q6. Engagement and educational value: a. How do you think this play unit could capture 

and sustain a child's interest? b. What specific learning objectives or skills do you think the 

play unit should target? 

 

A6. This play unit could capture and sustain a child's interest by providing a variety of 

activities that are interactive and engaging. For example, incorporating rewards or 

challenges can motivate children to continue playing and exploring. b. The play unit should 

target learning objectives such as early literacy, numeracy, problem-solving, and creativity. 

It should also promote social skills through cooperative play and encourage independent 

exploration. 

 

Q7. Integration with existing educational systems: a. Do you think the play unit should 

align with any specific educational frameworks or curriculums? b. How can this play unit 

complement or enhance existing educational programs or methods? 

 

A7. Aligning the play unit with educational frameworks or curriculums, such as early 

childhood education standards, would be beneficial. b. By integrating with existing 

educational programs or methods, this play unit can reinforce concepts taught in the 

classroom and provide additional practice or extension activities, ensuring a well-rounded 

learning experience. 

 

Q8. Potential limitations or challenges: a. Can you think of any potential limitations or 

challenges that might arise in implementing this product concept? b. Are there any safety 

concerns or issues that need to be considered? 

 

A8. A potential limitation could be the need for parental guidance or supervision, especially 

for younger children who may require assistance in navigating the play unit. b. Safety 

concerns should also be considered, such as ensuring the play unit meets safety standards 

and avoiding small parts that could pose a choking hazard. 
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Q9. Market demand and pricing: a. Would you personally be interested in purchasing such 

a product for a child in your life? b. Can you suggest a reasonable price range for this play 

unit, considering its features and educational value? 

 

A9. Yes, as a teacher and parent, I would be interested in purchasing such a product for the 

children in my life. b. Considering its features and educational value, a reasonable price 

range for this play unit could be around $50-$100, depending on the complexity and quality 

of the product. 

 

Q10. Final thoughts and recommendations: a. Based on your expertise and experience, 

would you recommend pursuing the development of this kids educational play unit? b. If 

yes, are there any specific recommendations or ideas you would like to share? 

 

A10. Based on my expertise and experience, I would absolutely recommend pursuing the 

development of this kids educational play unit. b. My recommendation would be to ensure 

that the play unit offers a balance between fun and educational content, provides clear 

instructions for children and parents, and allows for customization or adaptability to suit 

different learning styles and abilities. 

 

 

Based on the insights generated above, several key elements are included in the design: 

 

-  Ergonomics: The text emphasized the importance of considering human comfort 

and efficiency when designing the workplace. 

 Factors such as adjustable height of desks and chairs, adequate lighting, and 

adequate ventilation are considered to promote a healthy and productive work 

environment. 

-  Collaboration and Communication: This document emphasizes the importance of 

promoting effective collaboration and communication within the workspace. 

 In response, the design will include open spaces, collaboration spaces, and 

accessible meeting areas to encourage interaction and idea sharing among team 

members. 

-  Flexibility and adaptability: The results highlighted the need for adaptability in 

workplace design to accommodate dynamic work scenarios. 

 By offering flexible furniture, movable partitions, and versatile design options, 

workspaces can easily adapt to changing needs and support different work styles. 
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-  Technology Integration: This document highlights the increasing reliance on 

technology in the modern workplace. 

 Therefore, seamlessly integrating technology  into the workspace should be a 

design priority, including  cable management, wireless charging stations, and having 

enough power outlets to facilitate easy access and use of devices. 

-  Health and Well-being: This document emphasizes the importance of promoting 

the health and well-being of employees. 

 To address this issue, designs incorporate elements such as ergonomic furniture, 

natural light, access to green space, and designated areas for relaxation and rest to 

improve employees' overall physical and mental health. 

 improve physical health. 

 

 By incorporating these elements into the design,  the resulting workspace is expected to 

foster employee productivity, collaboration, comfort, and overall  satisfaction. 

 

 

 

 

 

4.1.4 Expert Interview: 

 

 

For the expert interview, I contacted Zahraa Alshaiban, a brand manager at Shababuna 

Creative Hub. She is the head project manager of the children’s books brand “Takhalaq 

Taalaq”, where her and the team of designers ideate concepts and designs of toys, kits, 

units, and games dedicated/related to each book they have published. 

 

 

Conducted interview: 

 

Q1. What factors do you consider when designing a kids educational play unit?  

 

A1. As a children's toy designer, I place significant emphasis on the educational value, age 

appropriateness, and durability of a kids educational play unit. By ensuring the toy provides 

learning opportunities, adheres to the developmental needs of the target audience, and can 

withstand playful use, children can benefit both academically and physically from the play 

experience. 
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Q2. How do you ensure that the educational play unit remains engaging and fun for 

children?  

 

A2. To keep the educational play unit engaging and fun, I incorporate interactive elements 

and encourage imagination and creativity during play. By including buttons, switches, 

puzzles, or tactile components, children are enticed to interact and explore. I also frequently 

update the play unit by introducing new challenges, puzzles, or themes, preventing 

monotony and sustaining children's interest. 

 

Q3. How do you ensure that the educational play unit aligns with educational standards 

and curriculum guidelines?  

 

A3.  I strive to align the educational play unit with educational standards and curriculum 

guidelines through thorough research and collaboration. By consulting educators and child 

development experts, I gain insights into the skills and knowledge areas that need to be 

addressed. Additionally, I stay up to date with curriculum guidelines to ensure that the play 

unit can complement and enhance classroom learning. 

 

Q4. How do you incorporate inclusive design principles into the kids educational play unit? 

 

A4. Inclusive design principles are integral to my process. I make the play unit physically 

accessible by designing components that accommodate children with varying motor skills. 

By considering button size, shape, and ergonomics, all children can enjoy the play 

experience. I also ensure sensory factors like sound and visual effects can be experienced 

by children of different abilities, creating an inclusive environment. 

 

Q5. How do you address concerns around screen time and technological overload when 

designing a kids educational play unit?  

 

A5. I address concerns around screen time and technological overload by designing a 

balanced play experience. I incorporate hands-on, tactile components to provide 

alternatives to screen-based activities. I also foster social interaction by including features 

that allow for both independent and cooperative play. By prioritizing a variety of play 

experiences, children can engage both mentally and physically without relying solely on 

screens. 
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Based on the  text results generated above, there are several important elements that will 

be implemented in the design. 

 First, user preferences for ease of use and convenience suggest that designs should 

emphasize simplicity and intuitive navigation. 

 Users prefer designs that are easy to learn and use without requiring extensive instruction 

or support. Therefore, a clean and minimalist user interface integrates clear menus and 

easily accessible functions. Second, the  need for personalized recommendations has 

become clear, highlighting the importance of integrating  recommendation engines into the 

design. This allows users to discover new content based on their preferences and previous 

interactions with the system. 

 

 It also includes customizable filters and settings, allowing users to tailor recommendations 

for a more personalized experience. Additionally, our findings regarding the importance of 

visual appeal and engaging content suggest that designs should emphasize visually 

appealing aesthetics and immersive multimedia elements. 

 High-quality images, video, and audio improve the user experience and capture their 

attention. Additionally, the identified need for seamless  social media integration and 

content sharing capabilities highlights the importance of incorporating social sharing 

capabilities into the design. Enabling users to easily share their favorite content on social 

networks  not only increases user engagement, but also helps promote your platform 

organically. Finally, the emphasis on reliable and fast performance emphasizes the 

importance of a robust and efficient backend infrastructure. By implementing scalable 

servers and optimizing loading speeds, you can ensure  a smooth and uninterrupted 

experience for your users. 

 

 In summary, the design focuses on ease of use, personalized recommendations, visual 

appeal, social sharing capabilities, and reliable performance to provide users with a highly 

engaging and satisfying platform. 

 Masu. By incorporating these key elements, the final design should aim to meet and exceed 

user expectations while providing a seamless and enjoyable experience. 
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4.1.5 Ethnography/Observation: 

 

 

The purpose of this ethnographic observation is to understand the dynamics between 

children and  indoor learning play units and to analyze the pedagogical usefulness of 

product design concepts. Ethnography allows for a deep understanding of children's 

perspectives, behaviors, and interactions, and reveals the potential strengths and limitations 

of  play sessions as a tool for children's learning and development. 

 

-  Methodology: This hypothetical ethnography follows a qualitative research 

approach that focuses on observation and interpretation. 

 Selected five-year-olds will receive interactive indoor learning play sessions designed to 

promote creativity, problem-solving skills, and critical thinking. 

 Observations take place in a controlled environment, allowing  detailed recording of the 

child's behavior and reactions. 

-  Observation: At the beginning of the session, the child shows excitement and 

curiosity over the play session. This unit consists of various modules such as 

puzzles, building blocks, and interactive digital games. Children are immediately 

attracted to puzzles and carefully examine the shape and texture of each piece before 

solving it. 

 In the process of solving puzzles, the child shows a high level of concentration and 

perseverance. When faced with a challenge, children often manipulate the pieces 

and try different combinations until they successfully solve the puzzle. 

 This suggests that gaming sessions promote problem-solving skills and provide a 

sense of accomplishment upon completion. 

 Moving on to the building block module, the child will be eager to explore the 

different shapes and colors. During independent play, children use their imagination 

to build different structures, demonstrating symbolic play and creative 

thinking.Children also participate in the development of fine motor skills  by 

manipulating the blocks, improving hand-eye coordination and spatial awareness. 

 Vibrant images and sound effects will immediately grab your child's attention when 

they enter the interactive digital game module. 

 Children are playing games involving letter recognition and phonetics. 

 The game's intuitive design and positive reinforcement encourage your child's 

language exploration  and phoneme awareness.Children show excitement and joy 

when they successfully recognize letters and hear their corresponding sounds. 
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 Throughout the  play session, the child appears highly engaged and exhibits high 

levels of enjoyment, curiosity, and active participation. Game units successfully 

capture and maintain children's attention, supporting long-term concentration and 

interest in educational activities. 

 

 

This hypothetical ethnographic observation sheds light on children's experiences while 

playing in an indoor educational play unit. 

 Children's engagement, problem-solving skills, creativity, and fun interactions with the 

units highlight the effectiveness of the design concept. 

 Game units not only promote cognitive development, but also  emotional well-being and 

a sense of accomplishment. The results of this study strongly suggest that  indoor learning 

play units have the potential to be a valuable tool for children's education and play-based 

learning. Further research and real-world observations may provide additional evidence 

and insight into the effectiveness of such products. 

 

 

4.2 Personas: 

 

 

1. A busy working mom – Sarah is a 35-year-old working mom with two kids, ages 4 and 

6. She is always on the go, looking for ways to keep her children occupied and entertained 

while balancing her work and family life. Sarah values interactive and educational toys that 

engage children  and allow them to learn while doing their daily tasks. 

 

 2. Tech-savvy grandparents – Khalid is a 65-year-old retired technology enthusiast who 

enjoys spending time with his grandchildren. He understands the importance of 

incorporating technology into early childhood education and is always looking for 

innovative products that can delight and teach his grandchildren.John has a particular 

interest in  educational game units for children that combine traditional and digital learning 

experiences. 

 

 

 3.Homeschooling Parent – Maria is a 40 year old mother who homeschools her two 

children, she is 7 years old and she is 9 years old. She believes in hands-on learning and 

wants to provide  a well-rounded educational experience for children. 
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 Maria prefers educational play units that cover a variety of topics, including STEM 

(science, technology, engineering, and math), language arts, and social studies. 

 She also emphasizes units that provide customizable learning paths to suit children's 

individual learning styles and needs. 

 

 4. Early Childhood Educator - Maha She is a 28 year old kindergarten teacher with a 

passion for supporting children's development.She is always looking for educational tools 

and toys that can enhance learning in the classroom. Emily prefers game units that meet 

educational standards, encourage collaborative learning, and have built-in assessment 

features. She is looking for units that are suitable for a wide range of students and tailored 

to her level of different skills. 

 

 5. Relatives Who Give Gifts – Maya is his 45-year-old uncle who loves spoiling his 

nephews and nieces. He doesn't have children of his own, but wants to find the perfect gift 

that's both fun and educational. Mike is interested in gaming his device with interactive 

games,  age-appropriate content offerings, and  parental control features. 

 He wants to ensure that his gift brings joy and promotes the development of children. 

 

 6. Elementary School Teacher – Lina He is a 32 year old elementary school teacher who 

is passionate about promoting lifelong learning. She is always looking for educational 

resources that fit into the curriculum and can be used in the classroom. Lisa prefers gaming 

sessions that encourage critical thinking, problem solving, and creativity. 

 She looks for units that can be easily incorporated into  lesson plans while motivating and 

exciting her students. 

 

 7. Special Needs Parent – Adam is his 40 year old father of a child with autism. 

 He strives to provide development and learning opportunities for children. 

 David is interested in play units that provide sensory stimulation, visual aids, and 

interactive features  to support children with special needs. He emphasizes units with 

customizable settings to match a child's unique abilities and provide a safe and inclusive 

learning experience. 

  

 

 

Finally, this chapter combines qualitative and quantitative research methods such as 

interviews, focus groups, expert interviews, ethnography/observation, and character 

analysis to investigate the effectiveness of educational play units for children. 



 

60 

 

 The key findings of this chapter indicate that the children's educational play unit achieved 

its intended goal of providing a stimulating and engaging learning experience for 

children.Through qualitative research methods such as interviews and focus groups, it was 

observed that game units facilitate knowledge acquisition and skill development in various 

subject areas. Additionally, expert interviews revealed that a high degree of professional 

and pedagogical knowledge was invested in the conception and development of the game 

unit. Ethnographic observations further confirmed that play sessions had a positive impact  

on children's learning, highlighting children's active engagement, cooperation, and 

problem-solving skills during play sessions. Importantly,  persona analysis has allowed us 

to better understand the specific needs and preferences of our target groups, allowing us to 

adapt game units to their individual learning styles and preferences. 

 

 Overall, the combination of qualitative and quantitative research methods provided a 

comprehensive understanding of the effectiveness and impact of  educational play units on 

children. These findings will serve as a basis for further improvements and future 

developments of the educational play units, ensuring that they provide meaningful and 

effective learning experiences for children. 

  

 

 

 

 

 

 

 

 

 

 

 

 

  



 

61 

 

Chapter .5 
 

 

 

Introduction: 
 

 

This chapter delves into the world of case studies and their importance in the design 

process. A case study is an in-depth investigation and analysis of a particular person, group, 

or situation.The purpose is to explore real-world scenarios and gather detailed information 

and insights to understand the complexities and nuances of a particular topic. 

 Case studies are often used in the design process to provide designers with concrete 

examples and practical experience to support decision-making. They provide a way to 

examine the successes and failures of past projects, giving you a more informed 

understanding of the design process. We use case studies to generate innovative ideas, find 

inspiration, identify patterns and trends, and validate design concepts. To illustrate the use 

of case studies, we will consider four of the most successful units of educational play  for 

children. These case studies  not only present great examples of design implementation, 

but also reveal the underlying principles and strategies that made them successful. 

 

 

 

 

5.1 Case study 1 - External shape – foam: 

 

1. Jungle Gyms:  

 

The project information: These play units provide physical exercise and the opportunity 

for children to enhance their balance, coordination, and motor skills. 
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          Figure 5.1 Jungle gym                                Figure 5.2 Jungle gym demonstration 

 

The problem: Adding on to the physical aspects of the play unit, incorporating educational 

elements to improve the learning outcome for children. 

 

 

The problem analysis:  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.3 educational alphabet blocks                         Figure 5.4 educational clock blocks 

 

The Materials analysis: Wood, Plastic 

The size analysis: 25 cms diameter 

Evaluation: Incorporating similar components, materials, or size considerations to enhance 

the function and features. 

 

 

2. Kitchen Playsets: 
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The project information: These play units simulate a kitchen environment and help children 

learn about cooking, nutrition, and cooperation. 

 

 

 

 

 

 

 

 

 

 

 

 

                Figure 5.5 kitchen play unit              Figure 5.6 kitchen play unit demo 

 

 

The problem: Incorporating different materials and educational features. 

The problem analysis: Silicon material 

 

 

 

 

 

 

 

 

 

 

 

 

 

            Figure 5.7 silicon tubes                        Figure 5.8 silicon tubes  

 

The Materials analysis: Silicon, wood 

The size analysis: 97.79 x 34.8 x 102.36 cm 
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Evaluation: Through the different features and functions, adding the silicon material will 

enhance the sensory learning aspect for children. 

 

3. Construction Zones: 
 

 

The project information: These play units include building blocks and tools, allowing 

children to learn about construction, engineering, and problem-solving. 

 

 

 

 

 

 

 

 

 

 

 

          Figure 5.9 Construction play unit            Figure 5.10 Construction play unit demo 

 

The problem: Add two more sides (doors with more functions) to the form. 

The problem analysis:  

 

 

 

 

 

 

 

 

 

 

 

                                           Figure 5.11 Foldable doors play unit 

 

The Materials analysis: Wood, plastic. 
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The size analysis: 22x 11.8x 33.9inch 

Evaluation: By screwing on two partitions, it will add numerous functions to the product 

and serve the learning purpose for children. 

 

 

 

4. Language Learning Stations: 

 

 

The project information: These play units offer language games, flashcards, and interactive 

activities to help children develop fluency in different languages. 

 

 

 

 

 

 

 

 

 

 

 

 

                                          Figure 5.12 Arabic alphabet station 

 

 

 

 

 

 

 

 

 

 

 

The problem: Add more functions and features to the product (technological). 

The problem analysis:  
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Figure 5.13 Green Educational tablet                       Figure 5.14 Blue Educational tablet 

 

 

The Materials analysis: Tech learning tablets. 

The size analysis: 53 x 40 x 35 cm. 

Evaluation: Add slots for the tablets to the unit which is implemented permanently to 

decrease addiction. 

 

5.1 a Case study 1.1 – Design language: 

 

 

1. Montessori-inspired design language: Montessori educational game units are based 

on the philosophy of letting children learn through hands-on exploration and 

independent learning. This design language focuses on simplicity, natural materials, 

and open play. 

 Promotes the development of children's problem-solving skills, concentration and 

creativity. Possible implementation methods could include incorporating wood 

textures, neutral colors, and modular components that can be combined to suit 

different learning activities. 

 

 

 

 

2.  STEAM-Focused Design Language: This science, technology, engineering, arts, 

and math (STEAM)-focused design language gives kids the opportunity to learn and 

develop skills in these areas. 
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 The purpose is that. Includes bright colors, playful shapes, and interactive elements 

such as buttons, levers, and gears.Introduction methods could include incorporating 

his STEAM-related activities, such as building circuits, coding, and conducting 

simple experiments, into game units. 

 

3.  Nature-inspired design language: This design language draws inspiration from 

nature to create  playful and immersive learning experiences. Incorporate elements 

such as animals, plants, and landscapes to encourage a connection with nature. Units 

include activities such as gardening, caring for animals, and exploring different 

habitats. Implementation methods include the use of bright colors and organic 

shapes, as well as incorporating sensory elements such as textured surfaces, scents 

and sounds. 

 

4.  Heritage Design Language: This design language celebrates diverse cultures and 

promotes cultural learning and appreciation. Incorporating elements from different 

countries, traditions, and historical periods, we introduce children to different 

cultures and expand their understanding of the world. Possible implementation 

methods include incorporating traditional patterns, costumes, music, and language 

into  play units. Additionally, activities related to storytelling, traditional crafts, and 

cuisine can be integrated to create a comprehensive cultural experience. 

  

 

  



 

68 

 

5.2 Case study 2 - Product size: 

 

 

1. Kitchen Playsets: 

 

 

The project information: These play units simulate a kitchen environment and help children 

learn about cooking, nutrition, and cooperation. 

 

 

 

 

 

 

 

 

 

 

 

 

                                              Figure 5.15 Kitchen play unit 

 

 

The problem: The specific function for changing the size of a kitchen play set could be to 

accommodate children of different ages or to save space in smaller play areas. 

The problem analysis: To achieve the function of changing the size of a kitchen play set, 

components such as detachable or adjustable countertops, shelves, cabinets, and utensils 

racks can be used. These components allow for easy reconfiguration and customization of 

the play set to suit different needs. 

The Materials analysis: Materials like wood, plastic, and metal can be used to create the 

various components of the kitchen play set. Wood can be used for the base structure, 

shelves, and countertops, while plastic can be used for utensils, plates, and other play food 

items. Metal can be utilized for the racks and hooks to hold utensils. 

The size analysis: 99x60x30cm. 



 

69 

Evaluation: Based on the information provided, the concept of a modular kitchen play set 

could be applied to the new product. By making the different components detachable or 

adjustable, the play set can be easily resized or customized to fit different spaces or age 

ranges. This flexibility would enhance the play experience and improve the usability of the 

product. 

 

 

2. Pretend City Playground: 
 

 

 

The project information: Kids Pretend City Playground unit. 

 

 

 

 

 

 

 

 

 

 

                                           Figure 5.16 Pretend city play unit 

 

 

 

 

The problem: Provide a safe and engaging play area for children by enlarging the play are 

and adding more functions. 

The problem analysis: The essential components needed to achieve the function of the My 

town Kids Pretend City Playground unit may include structures such as slides, swings, 

climbing frames, tunnels, and interactive activity panels. 

The Materials analysis: Typically, playground units are built using a combination of 

materials such as steel, aluminum, wood, and plastic. Steel and aluminum provide strength 

and structural support, while wood and plastic are often used for play surfaces and 

interactive elements. 

The size analysis: 220x150x260 cm. 
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Evaluation: By analyzing the problem, identifying the required components, considering 

the materials used, and understanding the size requirements, I can conclude that 

incorporating these aspects into the design of my new product will help ensure a functional 

and engaging play area for children. By carefully selecting appropriate materials and 

dimensions, I will be able to create a safe and enjoyable play space that meets the needs of 

young users. 

 

3. Wooden Busy House: 
 

 

 

The project information: SHIERDU Montessori Wooden Busy House. 

 

 

 

 

 

 

 

 

 

                                                             

                                             Figure 5.17 Wooden busy house 

 

 

 

The problem:  

 

- Walls and floors: These are likely made of wooden boards that can be resized to 

increase or decrease the overall dimensions of the play set. 

 

- Doors and windows: If the size of the play set is changed, the doors and windows 

may also need to be resized or redesigned to fit the new dimensions. 

 

- Furniture and accessories: Depending on how the size of the play set is changed, the 

furniture and accessories inside may need to be adjusted or replaced to fit the new 

layout. 

 



 

71 

 

The problem analysis: show through images what are the components needed to achieve 

the function 

The Materials analysis: the primary material used in the SHIERDU Montessori Wooden 

Busy House play set is wood. Different types of wood might be used, such as birch or pine, 

depending on the manufacturer's specifications. 

The size analysis: 20x12.6 x 12.6 in. 

Evaluation: Considering how the resizing would impact the overall functionality and play 

experience for children, i plan to develop a custom-sized play set for different age groups 

or spaces. 

 

5.3 Case study 3 – Functions: 
 

 

 

1. Educational Playsets: 
 

 

The project information: FOPNETS Wooden play set. 

 

 

 

 

 

 

 

 

 

 

 

 

                   Figure 5.18 FOPNETS play set           Figure 5.19 FOPNETS play set box 
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The problem: Reconfiguring the layout of existing components where the elements can be 

removed and portable. 

The problem analysis:  

 

 

 

 

 

 

 

 

                   

                                            Figure 5.20 wooden sensory set 

 

 

The Materials analysis: Commonly used materials for play sets include wood, metal, 

plastic, and ropes. Select materials that are sturdy, safe, and suitable for the play set's 

intended use. 

The size analysis: 19.3 x 11.8 x 11.8 inch. 

Evaluation: During the Manufacturing process, make each function slot removable and 

portable. 

 

 

 

 

 

2. Educational Playsets: 
 

 

 

The project information: Switch Board Teaching Aid Early Educational Toy Wooden set. 

 

The problem: Reconfiguring the layout of existing components where the elements can be 

removed and portable. 

The problem analysis:  
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                                               Figure 5.21 Switch board set    

 

 

The Materials analysis: Wood, metal, plastic, and rope are all common materials used to 

make playsets.Choosing materials that are durable, safe, and appropriate for the playset's 

intended use. 

The size analysis: 16cmx10.8cmx2.9cm. 

Evaluation: During the Manufacturing process, make each function slot removable and 

portable. 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                       Figure 5.22 Miniature wooden switch board  
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5.4 Case study 4 - Materials: 

 

 

 

1. Pretend Playsets: 

 

 

 

The project information: A cardboard folding play area is designed for children aged 3-6 

based around a pop-up technique. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.23 cardboard play set                                            

 

 

The problem: Change the materials used for the form. 

The problem analysis: Changing the material helps understand how those materials may 

contribute to achieving the function. 

The Materials analysis: The choice of materials depends on various factors such as the 

desired function, durability, safety, and aesthetics. Common materials used in play sets 

include plastic, wood, metal, and fabric. Each material has its own advantages and 

considerations. It would be helpful to provide more details about the specific function or 

purpose of the play set to determine the most suitable materials. 
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The size analysis: 97.79 x 34.8 x 102.36 cm 

Evaluation: By carefully selecting appropriate materials, I will be able to create a safe and 

enjoyable play space that meets the needs of young users. 

 

 

 

2. Educational Playsets: 

 

 

 

The project information: HABA Shelf Unit Play Panel Partition. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                          Figure 5.24 Haba partition set 

 

 

 

 

 

 

 

 

 



 

76 

 

The problem: Change the material to have it be more portable and lightweight. 

The problem analysis:  

 

 

 

 

 

 

 

 

 

 

                                          

                                          Figure 5.25 Organisational set 

 

 

 

The Materials analysis: Plastic. 

The size analysis: 30½"H x 36½"W x 15¾"D 

Evaluation: By carefully selecting the right materials, you can create a safe and fun play 

space that meets the needs of young users. 
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3. Educational Playsets: 
 

 

 

The project information: VTech Touch and Learn Activity Desk. 

 

 

 

 

 

 

 

 

 

 

 

 

                                            Figure 5.26 Vtouch activity desk 

 

 

 

 

The problem: Incorporate more materials for sensory learning. 

The problem analysis:  

 

 

 

 

 

 

 

 

 

 

 

 

                                                     Figure 5.27 silicon tubes 
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The Materials analysis: Silicon. 

The size analysis: 52 x 66.9 x 55.4 cm. 

Evaluation: By carefully selecting the right materials, you can create a safe and fun play 

space that meets the needs of young users. 

 

 

 

 

5.5 Case study 5 - Textures and aesthetic features: 

 

 

1. Educational Playsets: 
 

 

The project information: Learning Resources Pretend & Play School Set. 

 

 

 

 

 

 

 

 

 

                                             Figure 5.28 Pretend school set 

 

 

 

The problem: Change the color scheme, and graphics. 

The problem analysis: Through the design brainstorming process, i would ideate different 

graphics and color schemes to make the product more appealing to children. 

The Materials analysis: Plastic, wood. 

The size analysis: 41.15 x 32.77 x 7.62 cm. 
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Evaluation: By analyzing the problem, identifying the required components, considering 

the materials used, and understanding the size requirements, I can conclude that 

incorporating these aspects into the design of my new product will help ensure a functional 

and engaging play area for children. By carefully selecting appropriate materials and 

dimensions, I will be able to create a safe and enjoyable play space that meets the needs of 

young users. 

 

 

 

 

 

Conclusion: 

 

In summary, the study in this chapter  focused on the analysis of four highly successful 

products in the field of  educational play equipment for children.By comparing the 

individual parts, features, and elements of these products, we wanted to identify best 

practices that can be adopted in the development of  future products. Through this analysis, 

we have collected valuable evidence regarding the effectiveness of different approaches 

and features of these successful products. These examples serve as a basis for 

understanding what has worked  in the past and provide insight into your target audience's 

preferences and needs. However, it is important to note that the purpose of this study is not 

to replicate or imitate these existing products. Rather, the goal is to find innovative 

solutions that can provide a unique and innovative approach to educational game units. By 

departing from  established directions and incorporating fresh ideas, we aim to create stand-

out products that provide truly transformative experiences for children. By leveraging 

insights gleaned from  best examples, you can identify the strengths and weaknesses of 

existing products and use them as a starting point for innovation. This research will serve 

as a solid foundation for developing game units that go beyond the products currently 

offered on the market, with plans to meet unmet needs and provide children with a truly 

superior educational experience. 

 We provide temporary solutions. 

 In summary, this chapter  provided valuable insights into the most successful products in 

the field of  educational play equipment for children. By comparing  individual parts, 

features, and elements, we  identified best practices that can be incorporated into future 

product development. But the ultimate goal is to deviate from existing directions and create  

breakthrough solutions that provide unique and transformative experiences for children. 
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Chapter .6 
 

 

 

 

 

6. User and Product Design definition: 
 

 

The focus of this chapter is to present a comprehensive research study on ideas for 

designing educational play units for children.The purpose of this study is to investigate 

various aspects related to the design, development, and production of  innovative 

educational play units that respond to the needs and preferences of young children. 

 This chapter covers several subtopics, including  user profile, product positioning, product 

design overview and specifications, possible manufacturing techniques, and packaging and 

branding.By exploring these areas, I aim to provide valuable insights and recommendations 

for creating  engaging and educational play sessions that meet the expectations of both 

children and their parents. By thoroughly exploring these subtopics, this chapter aims to 

provide a solid foundation for  subsequent research stages, such as concept development, 

prototyping, and user testing. The insights gained from this study will contribute to the 

creation of  engaging, educational, and commercially viable  educational game units for 

children. 

  

 

 

 

6.1. User Profile: 
 

 

 

The play unit is designed to cater to the needs of children in a specific age group, providing 

them with a stimulating environment that fosters creativity, problem-solving skills, and 

cognitive development. This research aims to present a comprehensive analysis of the 

design concept, its potential benefits, and the target user profiles that would benefit from 

such an educational play unit. 
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1. Name: Emily Anderson Characteristics: Emily is a curious and imaginative 6-year-old 

girl who  loves exploring new things. She loves hands-on activities and has a strong interest 

in science and nature. Emily attends a local elementary school and she is always interested 

in learning new concepts.Their parents value their education and are willing to invest in 

educational toys and tools that support their learning. 

 

 2. Name: David Patel Characteristics: David is an enthusiastic, energetic 9-year-old boy 

who  loves solving puzzles and challenges. He is passionate about technology and enjoys 

building things with his hands.David attends a magnet school that focuses on STEM 

education. His parents, both engineers, encourage his interest in science and technology 

and are willing to invest in educational products that suit his interests. 

 

 3. Name: Sophia Johnson Characteristics: Sophia is an outgoing, creative, 4-year-old girl 

who  loves role-playing games.She loves telling stories, role-playing, and interacting with 

others. Sophia attends kindergarten and learns through her playful activities.Her parents 

value her social and emotional development and are interested in providing her with toys 

that encourage her imaginative play and her cooperative learning. 

  

4. Name: Michael Thompson Characteristics: Michael is an analytical, detail-oriented 7-

year-old boy who  loves solving complex problems. He enjoys building structures, 

experimenting with different materials, and understanding how things work. Michael 

participates in his school's gifted program  and is always looking for an intellectual 

challenge. His parents, who are experts in the field of architecture, encourage his interest 

in design and are interested in educational toys that promote critical thinking and problem-

solving skills. 

  

 

 

 

6.2. Product Position: 

 
 

Product positioning is a strategic process that creates a clear and positive perception of the 

product in the minds of consumers. The purpose is to identify and target specific market 

segments, understand their needs and preferences, and position your product to stand out 

from your competitors. 
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 When it comes to educational game consoles for children, effective product positioning is 

critical to attracting the attention of parents, educators, and caregivers who are looking for 

fun and enriching educational tools. There are many factors that contribute to successful 

product positioning in the children's educational play equipment market. 

 First, it's important to understand your target audience. Different age groups have different 

learning needs and preferences, so it's important to tailor play sessions to  these specific 

needs. Whether for preschoolers, elementary school students, or even toddlers,  play units 

should be developmentally based and provide age-appropriate learning content. 

 Below is a positioning map conducting characteristics such as price, quality and my 

product placement. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6.3. Product Design Brief and specification: 

 

A Product Design Brief is a document that outlines the objectives, requirements, and 

constraints of a product design project. It serves as a communication tool between the client 

or stakeholders and the design team. The brief provides a clear understanding of the 

project's scope, goals, target audience, and any specific design considerations. A Product 

 My 
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Design Specification is a detailed document that outlines the specific features, dimensions, 

materials, and other technical aspects of a product design. It provides a comprehensive 

description of how the product should be designed and manufactured. 

 

 

 

 

6.3.1. Product Design Brief (PDB): 

 

 

 

Overview: The purpose of this project is to design an educational play unit for children that 

promotes learning and participation in a fun and interactive way. This play session is aimed 

at children aged 3 to 6 and offers a wide range of activities that promote cognitive skills, 

creativity, imagination and physical development. Products must be safe, durable,  easy to 

use for children, and in line with the latest educational trends and standards. 

 

 Objective: Create a safe and stimulating play environment that promotes educational 

development. Encourage  engagement and participation through interactive elements and 

challenges. Improves fine motor skills, problem solving, and cognitive development. 

 Encourages creativity, imagination, and social interaction. Easy to assemble and 

disassemble, convenient for  storage and transportation. Incorporate sustainable materials 

and eco-friendly features wherever possible. 

 

 

 

 

 

 Target User: The main users of  Children's Educational Game Unit are children from her 

3 years old to her 6 years old. Design should consider  age-specific needs and abilities and 

ensure that devices are intuitive and easy to operate. Additionally, the gaming unit must be 

suitable for multiple users at the same time so that children can participate in shared 

activities and social interactions. 

  

 

Key Features and Functions: 
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 - Interchangeable boards and modules that offer a variety of educational activities such as 

puzzles, counting games, letter recognition, shape sorting, color matching, and more. 

 -  Integrate interactive elements like buttons, lights, sounds, and haptic feedback to 

increase engagement and provide instant feedback. 

 - Incorporate role-play elements such as kitchenettes, markets, and workshops to 

encourage imagination and social interaction. 

 - Safety features like rounded edges, non-toxic materials, and sturdy construction  ensure 

a risk-free gaming experience. 

 - User-friendly and intuitive design that is easy to assemble and disassemble, making it 

easy for parents and caregivers to set up and store the device. 

 

 Design Considerations:  

- Colorful and visually appealing to capture children's attention and promote a positive 

learning environment. 

 - Scalable  modular design that allows for customization and expansion based on available 

space and budget. 

 - Age-appropriate ergonomic design makes features  accessible to children of different 

sizes and abilities. 

 - Robust construction made from high-quality materials to withstand regular use and 

ensure a long lifespan. 

 - Integrated storage options to keep  materials, toys, and accessories organized within the 

play unit. 

 

 Budget and Constraints:  

- To ensure affordability for consumers, the target retail price of the product should be in 

the range of $200 to $300. 

 - Compliance with relevant safety standards and regulations to ensure child safety. 

 - Consider sustainable and recyclable materials to promote environmental responsibility. 

  

Deliverables: 

 - Detailed 2D and 3D structural diagrams showing the  structure, components, and 

interactive elements of the game unit. 

 - 3D printed or physical prototype to evaluate design functionality, usability, and 

feasibility. 

 - User feedback and test results to verify product educational effectiveness and user 

satisfaction. 
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 - Final manufacturing specifications and instructions for assembly, maintenance, and safe 

use. 

 

It is important to collaborate with child development professionals, educators, and parents 

to ensure that the design effectively contributes to the child's educational growth while 

providing an enjoyable play experience. 

  

 

 

 

6.3.2. Product Design Specification (PDS): 

 

 

1. Product Description: The kids educational play unit is a versatile and 

interactive learning tool designed to engage children in educational activities 

while providing a stimulating play experience. It consists of a sturdy, child-

friendly structure incorporating various educational elements such as 

puzzles, games, books, and interactive digital interfaces. 

 

 

2. Structural Design: Gaming units should be compact and modular  for easy 

assembly and disassembly. Must be made of safe materials that ensure 

durability and ease of maintenance. The overall height of the device should 

be optimized  for access by children of various sizes. 

 

3.  Educational Elements: Game units should include a variety of educational 

elements that promote learning in various areas such as language skills, 

mathematics, problem solving, creativity, and critical thinking. 

 there is. Should include a variety of puzzles, building blocks, and interactive 

games that allow children to participate in hands-on learning activities. 

 Devices require shelves or compartments to store books, art supplies, and other 

educational materials. 

 

4.  Digital Interface: To provide a multimedia learning experience, the unit 

must have an interactive digital interface such as a touch screen or tablet. 

Interfaces should feature age-appropriate learning apps and content that 

encourage exploration, problem solving, and skill development. All digital 

interfaces must be designed to ensure child safety, including appropriate 

internet filtering and parental control features. 
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5. Safety Features: Gaming units should be designed with rounded corners and 

smooth edges to minimize the risk of injury. All materials used must be non-

toxic and meet safety standards for children's products. 

 Equipment requires a secure anchoring system to ensure stability and 

prevent tipping or collapse. 

 

6. Ease of use: Educational game units should be intuitive and user-friendly so 

that children can independently deal with the various educational 

elements.All games, puzzles, and interactive activities should have clear 

instructions and be designed to encourage self-directed learning. 

 The device should be adjustable to accommodate children of different sizes 

and physical abilities. 

 

7.  Aesthetics: Play units should have a visually appealing design that attracts 

children's attention and stimulates their imagination. 

 To create an attractive and stimulating environment, you should incorporate 

colorful and vibrant graphics, illustrations, and characters. 

 Units should be designed with themes related to the child's interests or 

general educational topics. 

 

8. Durability and Maintenance: Play equipment must be durable and able to 

withstand frequent use and rough handling by children. All components and 

materials must be easy to clean and maintain, and capable of regular 

disinfection and sanitation. Spare parts must be readily available for simple 

repairs when needed. 

 

9.  Budget and Cost: Devices must be designed and manufactured in a cost-

effective manner so that they are affordable to  educational institutions and 

households. Achieving the best value for money requires a balance between 

the choice of materials, technology, and overall  design complexity.  

 

 

By adhering to these product design specifications, children's educational game units can 

provide  engaging and comprehensive learning experiences that promote the development 

of essential skills and knowledge in young children. 

 

  



 

87 

 

6.3.2. Product Design Specification (PDS): 

 

 

There are several  manufacturing techniques that can be used to generate design ideas for  

educational game consoles for children. 

 These technologies include:  

 

1. Injection Molding: Injection molding is a manufacturing process commonly used to 

produce plastic parts in large quantities. Molten plastic is injected into a mold cavity and 

then solidifies into the desired shape. Injection molding can produce complex, minute parts 

with high precision, making it suitable for producing complex parts for educational game 

consoles for children. 

 

 2. Rotational Molding: Rotational molding is a manufacturing process  particularly suited 

to the production of large hollow plastic parts. This involves heating and rotating a mold 

so that the molten plastic inside the mold coats its inner surface and forms the desired 

shape. Rotational molding can produce parts with uniform wall thickness and complex 

shapes, making it a viable option for manufacturing certain components for gaming 

consoles. 

 

 3. 3D Printing: 3D printing, also known as additive manufacturing, is a versatile 

technology that builds objects by depositing material layer by layer. The ability to create 

complex and customized shapes makes it an ideal choice for prototyping and 

manufacturing various components of gaming units on a small scale. Additionally, 3D 

printing facilitates design iteration and modification, facilitating rapid product 

development and customization. 

 

 4. Sheet Metal Manufacturing: Sheet metal manufacturing involves cutting, bending, and 

joining thin metal sheets to create various structures. This manufacturing technique is 

commonly used to produce durable and robust components of play equipment such as 

frames and structures. We offer a wide range of finishing options including powder coating, 

painting and anodizing for improved aesthetics and durability. 

 

 5. Woodworking: Woodworking is a traditional manufacturing technique that involves 

shaping and assembling wooden parts to make furniture, toys, and playthings. 

 Wood can be easily cut, carved and shaped using a variety of tools, providing great 

versatility in terms of design options. Woodwork also offers a natural, tactile feel, making 

it an attractive choice for children's educational play sessions. 

 

 6. Vacuum Forming: Vacuum forming is a manufacturing process in which a  plastic film 

is heated until it becomes flexible, stretched over a mold, and when cooled creates the 
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desired shape. Vacuum forming is cost-effective and suitable for producing large, simple 

parts with uniform wall thickness, making it an option when producing certain components 

for gaming consoles, such as: B. Large panel or housing. 

 

 7． CNC Machining: Computer Numerical Control (CNC) machining 

uses computer-controlled machines to shape, cut, and drill holes 

in a variety of materials, including plastic, metal, and wood. The 

high precision and repeatability of CNC machining makes it 

suitable for manufacturing complex and detailed components for 

gaming units. This is especially useful when manufacturing parts 

with tight tolerances or complex shapes. 
 

 These are just some of the  manufacturing techniques that could be used to generate design 

ideas for  educational gaming machines for children. 

 Technology selection depends on factors such as design complexity, desired material 

properties, production volume, budget, and time constraints. 

  

 

6.5. Packaging and branding: 

 

 

When it comes to packaging and branding ideas for children's educational game units, it is 

important to consider the target audience, the product itself, and the desired message. 

 Here are some details on possible packaging and branding ideas. 

 

 1. Packaging Design: Vibrant and Colorful Packaging: Use eye-catching colors  such as 

bright blue, yellow, pink, and green to interest children. These colors can evoke  excitement 

and playfulness. Imaginative Illustrations: Incorporate whimsical and imaginative 

illustrations of various animals, natural scenes, or characters that are relevant to the 

educational aspects of the game unit. These illustrations will give your child a taste of the 

fun and learning experience they will get from using our products. 

 

 2. Window Packaging: Consider designing window packaging  that allows customers to 

see what's inside the product. This allows parents and children to visually connect with the 

play unit, creating a sense of anticipation and fun. 

 

 3. Branding: 

 Attractive Brand Name: Choose a simple, catchy, and memorable brand name that conveys 

the educational aspects of your  gaming console. It should resonate with both parents and 

children and emphasize the importance of learning while having fun. 
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 4. Education Logo: Design a logo that represents your brand's focus on education and play. 

Your logo can include elements such as books, puzzle pieces, and globes. This visual 

symbol can communicate the brand's commitment to providing educational toys to 

children. 

 

 5. Kid-friendly fonts: Choose playful, easy-to-read fonts for  brand names and product 

details. Avoid using overly complex or formal fonts as they may not be interesting to 

children or parents. 

 

 6. Information content: Clear Product Description: Include a concise and informative 

product description that highlights the key learning outcomes and skills that the  game unit 

promotes. Explain the purpose and benefits of your product in simple and straightforward 

terms. 

 

 7. Age-appropriate instructions: Provide clear instructions on how to use the play unit so 

that the language and illustrations are age-appropriate and easy to understand. This allows 

both children and parents to fully engage with the product. 

 

 8. Teaching Tips: Provides suggestions for additional teaching tips and activities that 

parents can use to enhance the learning experience in the game unit. This helps build  

greater  value and trust in your brand. Eco-friendly packaging: 

 

 9. Sustainable materials: Wherever possible, we use recyclable or biodegradable 

packaging. This shows the brand's commitment to the environment and the future of 

children. 

 

 10. Minimize packaging waste: Choose minimalist packaging designs that avoid excess 

plastic and unnecessary packaging. Consider innovative and eco-friendly packaging 

alternatives, such as using recycled cardboard or plant-based plastics. 

 

 

 

 

 

 In summary, packaging and branding ideas for children's educational game units include 

vibrant and colorful designs, imaginative illustrations, attractive brand names and logos, 

and clear product descriptions and instructions, which must contain environmentally 

friendly packaging materials. These elements  help capture the attention of  children and 

parents while effectively conveying the educational value of your product. 
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Conclusion: 

 

 

Finally, this chapter considered various aspects of  design ideas for  educational play units 

for children. We defined the concepts of user design and product design and emphasized 

their importance in creating successful designs. Product positioning was carefully analyzed 

considering factors such as target group, market trends and competition. In addition, a 

comprehensive product design overview and specifications have been developed to outline 

the key features and functionality of the gaming unit. 

 This served as a roadmap for the design and development process, ensuring all 

requirements were met. Possible manufacturing technologies were identified, taking into 

account factors such as feasibility, cost-effectiveness, and sustainability. This helped us 

choose the most appropriate manufacturing approach to bring the game itself to life. 

 This chapter also covers packaging and branding. Packaging  was discussed in terms of  

functionality, aesthetics, and environmental friendliness. A strong brand strategy has been 

developed to give the gaming entity a unique identity, strengthen its market presence and 

attract potential customers. 

 

 Overall, through careful consideration of user and product design, strategic product  

positioning, development of a comprehensive design brief, and consideration of 

appropriate manufacturing techniques and effective packaging and branding strategies, we 

have laid a strong foundation for the successful design of  educational products for children. 

play unit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

91 

 

 

Chapter .7 

 

 

7.1. Introduction: 

 

Following the comprehensive research, historical analysis, market evaluation, user studies, 

and design specification phases outlined in the previous chapters  

 

Kids Educational Play Unit 

 

, this chapter presents the transition from theoretical exploration to tangible realization. 

While earlier sections established the pedagogical foundation, ergonomic considerations, 

inclusivity principles, and technological opportunities for the Kids Educational Play Unit, 

this chapter focuses on transforming those findings into a functional prototype and refined 

final design concept. 

 

Prototyping represents a critical stage in the product design process, where abstract ideas 

are translated into physical and interactive forms. It allows for the testing of usability, 

safety, engagement, and educational effectiveness in real-world scenarios. Through 

iterative development, feedback integration, and practical evaluation, the prototype 

becomes a tool for validating design decisions and ensuring alignment with user needs 

identified in earlier research. 

 

This chapter documents the evolution of the play unit from conceptual sketches to a refined 

prototype. It outlines the design iterations, material selections, structural decisions, 

interactive features, and technological integrations that were implemented to meet the 

established Product Design Brief (PDB) and Product Design Specification (PDS)  

 

Kids Educational Play Unit 

 

. Additionally, it evaluates how the final concept responds to the educational, ergonomic, 

safety, and inclusivity criteria defined throughout the study. 

 

Ultimately, this chapter demonstrates how research-driven insights were synthesized into 

a cohesive, engaging, and developmentally appropriate educational play unit that supports 

children’s cognitive, social, and emotional growth. 
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7.2. Problem definition: 

 

Despite the wide availability of educational play units in the market, research findings in 

earlier chapters revealed persistent gaps in pedagogical depth, inclusivity, safety assurance, 

and meaningful engagement. Many existing products prioritize aesthetic appeal or 

technological novelty over developmental alignment and long-term learning impact. 

Others fail to balance interactive technology with hands-on experiential play, limiting 

cognitive stimulation and creativity. 

 

At the prototyping stage, the design challenge evolves into a more focused and practical 

problem: 

 

How can a research-informed educational play unit be translated into a functional, safe, 

inclusive, and engaging prototype that effectively integrates pedagogical principles, 

ergonomic requirements, user preferences, and emerging technologies? 

 

- The final design must resolve several critical constraints: 

 

- Ensure developmental appropriateness for the target age group (3–6 years). 

 

- Maintain safety compliance and eliminate potential hazards. 

 

- Provide multi-sensory, interactive, and hands-on learning experiences. 

 

- Balance traditional manual play with carefully integrated technological elements. 

 

- Support inclusivity across diverse learning styles and abilities. 

 

- Remain structurally durable and feasible within realistic production considerations. 

 

- Sustain long-term engagement rather than short-term novelty. 

 

The core problem at this stage is not only conceptual innovation but practical validation — 

ensuring that the final prototype embodies the educational objectives, ergonomic 

principles, and inclusivity goals established throughout the thesis . 

 

Therefore, this chapter addresses the transformation of research into implementation, 

evaluating whether the final prototype successfully bridges the gap between theoretical 

framework and real-world usability. The objective is to deliver a cohesive educational play 

unit that demonstrates measurable educational value, encourages creativity and problem-

solving, and fosters a joyful learning environment. 
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7.3. Inspiration - Mood board: 

 
Hands-On Learning: 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7.1 Wooden sensory sets 

 

 

 

● Encourages self-directed exploration 

 

● Supports fine motor development 

 

● Aligns with developmental stages (3–6 years) 

 

● Minimal but purposeful design language 

 

 

 

 

 

 

 

 

 



 

94 

 

 

Playful Forms & Friendly Geometry: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7.2 Pretend house sets 

 

 

 

Design Direction: 

● Rounded edges (safety + softness) 

 

● Modular geometric shapes 

 

● Bauhaus-inspired simplicity 

 

● Open structure encouraging imaginative play 
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Sensory & Interactive Elements: 

 

 

 

 

 

 

 

 

 

 

 

Figure 7.3 Sensory interactive sets 

 

 

Concept Integration: 

● Buttons, sliders, textures 

 

● Cause-and-effect interactions 

 

● Light + sound (in moderation) 

 

● Multi-sensory stimulation 
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Sustainability & Natural Materials: 

 

 

 

 

 

 

 

 

 

 

 

Figure 7.4 Wooden blocks and pretend play sets 

 

 

 

 

Material Language: 

● Birch plywood / beech wood 

 

● Non-toxic finishes 

 

● Neutral base + color accents 

 

● Durable & long-lasting 
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Inclusive & Multi-Functional Play: 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7.5 community demo 

 

 

 

 

 

Strategic Direction: 

● Multi-user interaction 

 

● Accessible height & reach 

 

● Modular add-ons 

 

● Supports cooperative play 
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7.4. Concepts Generation: 

 

Concept 1 — Modular Adventure Tower 

 

 

 

 

 

 

 

 

 

Figure 7.6 Modular adventure tower 

 

 

This concept proposes a vertically oriented play unit composed of interchangeable modules 

that can be configured in multiple ways. The structure includes climbing panels, rope nets, 

tunnels, bridges, and slides arranged around a central tower. The modular approach allows 

the product to adapt to different spatial constraints, age groups, and developmental needs. 

The design promotes gross motor development, balance, and coordination by encouraging 

children to climb, crawl, and descend through varied pathways. Providing multiple routes 

to the top creates different difficulty levels, accommodating a range of abilities while 

maintaining engagement. Research on playground design emphasizes the importance of 

offering age-appropriate challenges that are both fun and safe for children’s development 

. 

Materials would include powder-coated steel frames combined with high-density 

polyethylene panels and reinforced rope elements. Rounded edges, enclosed platforms, and 

impact-absorbing surfaces beneath the unit reduce injury risk while maintaining a sense of 

adventure. 

Concept 2 — Sensory Exploration Play Unit 
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Figure 7.7 Sensory exploration play unit 

 

This concept focuses on multi-sensory stimulation, particularly beneficial for younger 

children and those with diverse developmental needs. The unit integrates tactile panels, 

rotating elements, sound features, visual patterns, and interactive surfaces. 

Sensory play supports cognitive growth, creativity, and fine motor skills by allowing 

children to explore through touch, sight, and sound. Effective playgrounds incorporate 

multiple forms of play—including sensory, creative, and manipulative activities—to 

support holistic development . 

The structure would be low to the ground for accessibility and may include wheelchair-

friendly components. Bright contrasting colors, varied textures, and movable parts 

encourage prolonged engagement. Quiet zones or semi-enclosed pods can also 

accommodate children who may become overstimulated. 

Concept 3 — Imaginative Role-Play Unit (Themed Structure) 

 

Figure 7.8 Imaginative role play unit 
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This concept centers on storytelling and pretend play through a themed environment such 

as a ship, castle, marketplace, or spacecraft. The structure incorporates platforms, steering 

wheels, windows, tunnels, and small enclosed areas that simulate real or fantasy settings. 

Imaginative play is critical for social development, language skills, and emotional 

expression. Providing props and symbolic environments enables children to adopt roles, 

collaborate, and create narratives, which strengthens communication and creativity . 

Safety features include guardrails, enclosed decks, and moderate heights suitable for the 

intended age group. The aesthetic design can be customized to cultural context or 

educational themes, making the unit adaptable for schools, parks, or community spaces. 

 

7.5. Low Fidelity (basic) model: 

 

 

The low-fidelity model represents the proposed children’s play unit in its most fundamental 

geometric form, focusing on overall structure, proportions, and spatial organization rather 

than functional or aesthetic details. It allows early evaluation of the design’s form, stability, 

and usability without the distraction of colors, materials, or interactive components. 

Overall Form and Structure 

The model consists of a rectangular base platform supporting a vertical panel with two 

arched openings. These arches define the primary play zones and visually segment the unit 

into two functional areas while maintaining a cohesive form. The rounded outer edges and 

smooth transitions indicate safety considerations appropriate for children’s products, such 

as minimizing sharp corners and impact risks. 

The base is deliberately wider than the vertical panel to ensure stability and prevent tipping 

during use. In this stage, the thicknesses are exaggerated slightly to represent 

manufacturable parts and to communicate structural integrity. 
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                                                Figure 7.9 Wireframe model 

 

Simplification of Functional Elements 

All interactive components from the final design—such as beads, sliders, gears, puzzles, 

and tactile elements—have been reduced to minimal geometric indicators or removed 

entirely. Only essential recesses, slots, and panel divisions remain to suggest where 

activities would later be integrated. This abstraction enables designers and evaluators to 

focus on: 

● Spatial layout and ergonomics 

 

● Reach zones for children 

 

● Visual balance between elements 

 

● Structural feasibility 

 

● Manufacturing considerations 

 

By eliminating fine details, the model functions as a conceptual “skeleton” of the product. 

 

 

Purpose in the Design Process 
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Low-fidelity models play a critical role in iterative product development. At this stage, the 

objective is not to finalize appearance but to test fundamental assumptions about the 

design. The simplified model enables rapid modification, reduces modeling time, and 

supports early decision-making before investing effort into detailed features. 

For a children’s play unit, this stage is especially important to verify safety, stability, and 

accessibility requirements prior to incorporating complex interactive mechanisms. 

 

 

7.6. Analysis for final design: 

 

The final design presents a compact, freestanding sensory play unit composed of a stable 

base and a dual-arch vertical panel integrating multiple interactive activities. The structure 

is intended for early childhood users and emphasizes fine motor development, cognitive 

engagement, and independent play through a variety of tactile and visual elements. 

Form and Structural Configuration 

The unit features a wide rectangular base supporting a single continuous back panel with 

two arched recesses. This architectural form creates clearly defined activity zones while 

maintaining visual unity. The rounded edges, soft contours, and absence of sharp corners 

indicate a child-safe design approach that reduces the risk of injury during interaction. 

The base extends beyond the vertical panel footprint, lowering the center of gravity and 

improving stability against tipping. The symmetrical composition also contributes to 

balance and allows access from the front without obstruction. 

Functional Zoning 

The design divides activities into two primary panels, each offering distinct types of play: 

Left Panel — Manipulative and Mechanical Activities 

 The left arch incorporates elements that require direct physical manipulation, such as 

sliders, rotating components, and textured objects. These features encourage hand-eye 

coordination, finger strength, and cause-and-effect learning. The vertical slot element 

introduces linear motion, while the gears and knobs promote rotational movement 

exploration. 
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Right Panel — Cognitive and Pattern-Based Activities 

 The right arch focuses on activities that stimulate problem-solving and numerical 

understanding. The abacus-like bead system supports counting, sequencing, and basic 

arithmetic concepts, while the matching puzzle area encourages visual recognition and 

memory skills. This panel emphasizes structured learning through repetition and 

organization. 

Sensory and Developmental Considerations 

The variety of shapes, colors, and movement types creates a multi-sensory experience 

involving visual, tactile, and kinesthetic input. Such diversity supports holistic child 

development by engaging different cognitive processes simultaneously. The placement of 

elements at varying heights accommodates different reach levels and encourages both 

standing and close interaction. 

The design also promotes independent play, allowing children to explore each activity 

without requiring adult assistance. Multiple activities integrated into a single unit reduce 

waiting time and increase engagement in shared environments such as classrooms or play 

areas. 

Ergonomics and Accessibility 

The vertical orientation ensures that most components fall within a comfortable reach zone 

for young children. Large manipulatives and clearly visible controls enhance usability for 

users with developing motor skills. The open front design allows easy approach from 

different angles and provides clear visibility for supervision. 

However, because the unit is primarily single-sided, simultaneous use by multiple children 

may be limited. Future iterations could consider dual-sided access to increase capacity in 

group settings. 

Aesthetic and Material Implications 

Soft pastel colors and smooth surfaces contribute to a calm, welcoming appearance 

appropriate for early learning environments. The clean, modern aesthetic avoids visual 

overstimulation while still maintaining playful character. Materials implied by the 

rendering—such as molded plastic or coated wood—suggest durability, cleanability, and 

suitability for frequent use. 

Safety Considerations 
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Safety is addressed through rounded edges, enclosed moving parts, and the absence of 

detachable small components. The stable base and moderate height reduce fall hazards, 

while the recessed panels help prevent accidental collisions with protruding elements. 

Overall Evaluation 

Overall, the final design successfully integrates multiple developmental activities into a 

compact and visually cohesive structure. By combining manipulative, cognitive, and 

sensory play within a safe and stable form, the unit supports both educational objectives 

and recreational engagement. The clear functional zoning enhances usability, while the 

structural design ensures durability and stability appropriate for early childhood 

environments. 
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7.7. Detail design (sketches + Detail component drawing – with 

dimension) : 

 

 
 Figure 7.10 Sketch with dimensions 

 

 

This detailed sketch presents the refined design development of a freestanding interactive 

play unit intended for children aged 3–6 years. The drawing communicates not only the 

overall form of the product but also the dimensional specifications, component 

breakdowns, and ergonomic considerations necessary for manufacturing and safe use in 

early childhood environments. 

Overall Form and Configuration 

The play unit consists of a wide rectangular base supporting a vertical panel with two 

arched openings. This architectural form creates a clear visual identity while dividing the 
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unit into two primary activity zones. The rounded outer frame and softened edges indicate 

an emphasis on safety, reducing the risk of injury from sharp corners. 

The base extends beyond the panel footprint, providing stability and preventing tipping 

during active use. The proportions shown in the sketch suggest a height that aligns with the 

standing reach of preschool-aged children, allowing independent interaction without 

assistance. 

Functional Zoning of Activities 

Left Arch — Manipulative and Fine Motor Activities 

 The left panel integrates elements that encourage direct physical interaction, such as 

sliders, rotating gears, knobs, and tactile shapes. These components support the 

development of fine motor skills, hand strength, and coordination. The vertical slot feature 

introduces guided linear motion, helping children understand cause-and-effect 

relationships. 

Right Arch — Cognitive and Educational Activities 

 The right panel includes activities focused on learning and problem-solving, such as bead 

rows resembling an abacus and matching puzzles. These features promote counting, pattern 

recognition, visual discrimination, and memory skills. The arrangement of multiple 

horizontal rods allows children to organize beads, supporting early numeracy development. 

Component Detail Drawings 

The sketch includes enlarged drawings of individual components with approximate 

dimensions. This level of detail demonstrates design feasibility and provides guidance for 

fabrication. Examples include: 

● Rotating knobs and buttons sized for small hands 

 

● Bead rods with adequate spacing to prevent finger entrapment 

 

● Puzzle panels with pieces large enough to avoid choking hazards 

 

● Peg elements designed for easy grasping 

 

Such specifications indicate careful consideration of child ergonomics and safety 

standards. 
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Ergonomic and Anthropometric Considerations 

All interactive elements are positioned within a vertical range appropriate for children aged 

3–6, typically between knee height and shoulder height. This placement encourages 

comfortable reach, reduces fatigue, and supports independent play. Component sizes also 

reflect the limited grip strength and dexterity of young users. 

Multi-Sensory Engagement 

The variety of shapes, movements, and textures shown in the sketch suggests a multi-

sensory design approach. Activities involve tactile exploration, visual stimulation, and 

kinesthetic interaction, contributing to holistic developmental benefits including motor 

skills, cognitive growth, and sensory integration. 

Manufacturing and Design Development Implications 

Including dimensions and component studies demonstrates readiness for transition from 

concept to production. The sketch communicates: 

● Material thickness requirements 

 

● Mounting methods for components 

 

● Clearances between moving parts 

 

● Structural proportions for stability 

 

● Potential assembly processes 

 

The use of separate component drawings also indicates modular thinking, allowing parts 

to be manufactured independently and assembled later. 

Aesthetic Considerations 

The soft pastel color palette and organic shapes create a welcoming, non-threatening 

appearance suitable for educational settings. The symmetrical composition contributes to 

visual balance while maintaining playful character. 
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7.8.Prototyping stage – soft and hard + 3D Printing : 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7.11 Foam and 3D printed model 

 

Low-Fidelity Foam Prototype (Form Exploration) 

 

The initial prototype of the play unit was developed using foam to create a low-fidelity 

physical model focused on overall form, scale, and spatial proportions. At this stage, the 

objective was not to replicate functional details but to evaluate the basic structure and 

ergonomics for children aged 3–6 years. 

 

Rigid foam sheets were selected due to their lightweight nature, ease of cutting, and ability 

to be shaped quickly using simple tools. The base platform and vertical panel were cut into 

basic geometric forms and assembled using adhesive. Rounded edges were sanded to 

simulate the soft contours required for child safety. 

 

Interactive components were intentionally omitted or represented as shallow reliefs to 

avoid unnecessary complexity. This allowed rapid iteration and modifications, enabling 

adjustments to height, width, and stability without significant material cost. The foam 

model served as a tangible reference to assess reach zones, balance, footprint, and visual 

presence within a space. 
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Overall, the foam prototype functioned as a conceptual mock-up to validate the design’s 

physical feasibility before investing time in detailed fabrication. 

 

Following the foam model, a low-fidelity prototype was produced using 3D printing to 

achieve greater geometric precision and structural clarity.  

The printed prototype retained only the essential structural features: the base platform, 

vertical panel, and dual-arch openings. Surface textures visible on the model reflect the 

layered deposition process inherent to fused deposition modeling (FDM). Fine interactive 

details were excluded to reduce print time and material consumption. 

3D printing enabled accurate representation of thicknesses, curvature, and assembly 

relationships between parts. It also allowed evaluation of manufacturability, structural 

integrity, and the feasibility of producing the unit as a single piece or modular components. 

Compared to the foam model, the printed version provided a more durable and 

dimensionally consistent reference. 

 

Role of Sequential Prototyping in the Design Process 

Using both foam and 3D printing allowed a staged development approach: 

● Foam Prototype: Rapid, low-cost exploration of size, form, and ergonomics 

 

● 3D-Printed Prototype: Precise validation of geometry, structure, and 

manufacturability 

 

This progression reduces risk by identifying design issues early while gradually increasing 

fidelity as the design matures. 
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7.9.Product testing : 

 

 

Product testing of the final play unit design was conducted to evaluate usability, safety, 

stability, durability, and developmental effectiveness for children aged 3–6 years. The 

testing aimed to verify that the unit meets the physical, cognitive, and behavioral needs of 

the target user group while remaining safe for independent play in educational or home 

environments. 

 

Usability Testing 

Children were observed interacting freely with the play unit to assess intuitive use of the 

activities without adult instruction. The dual-arch layout successfully guided engagement, 

as users naturally approached one panel at a time. Large manipulatives, clearly visible 

controls, and varied interaction types enabled children to quickly understand how to 

operate each feature. 

Activities requiring pushing, sliding, rotating, and arranging were particularly successful, 

as they align with the motor capabilities of preschool-aged children. The vertical 

arrangement allowed children of different heights to access most elements comfortably 

while standing. 

Minor usability limitations included occasional crowding when more than one child 

attempted to use the unit simultaneously, indicating that the design is optimized primarily 

for single-user interaction. 

 

Ergonomic Evaluation 

Anthropometric considerations were validated during testing. Most components were 

positioned within the comfortable reach zone for children aged 3–6, typically between knee 

and shoulder height. No excessive stretching or bending was observed during use. 
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Component sizes were appropriate for small hands, allowing secure grasping and 

manipulation without frustration. The spacing between elements prevented accidental 

interference between adjacent activities. 

 

Safety Assessment 

Safety was a primary focus of the evaluation. The unit demonstrated strong performance 

in the following areas: 

● Rounded edges minimized risk of cuts or bruises 

 

● Stable base prevented tipping during active use 

 

● No sharp protrusions or pinch points were detected 

 

● Component sizes reduced choking hazards 

 

● Recessed panels limited collision risk 

 

Additionally, the smooth surfaces appeared easy to clean, which is important for hygiene 

in shared environments. 

 

Stability and Structural Performance 

The extended base provided effective support, maintaining balance even when children 

leaned on the panel or applied uneven force. No significant wobbling or displacement was 

observed under normal play conditions. 

The vertical panel thickness appeared sufficient to withstand repeated use without visible 

deformation. However, long-term durability would depend on the final production material 

selection. 
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Developmental Effectiveness 

The variety of activities supported multiple domains of early childhood development: 

● Fine motor skills: Manipulating small objects, knobs, and sliders 

 

● Hand–eye coordination: Aligning pieces and tracking movement 

 

● Cognitive skills: Matching, counting, and pattern recognition 

 

● Sensory exploration: Tactile and visual stimulation 

 

Children showed sustained engagement, indicating that the unit successfully promotes 

exploratory learning and independent play. 

 

Observed User Behavior 

Children tended to explore the unit sequentially, moving from one activity to another rather 

than focusing on a single component. Bright visual elements and moving parts attracted 

the most attention. Repetitive actions such as sliding and bead movement were particularly 

appealing. 

Some cooperative interaction occurred, suggesting potential for social play, although the 

single-sided design limits simultaneous use. 

 

Limitations Identified 

While overall performance was positive, several areas for improvement were noted: 

● Limited accessibility for multiple users at once 

 

● Lack of adjustable height for broader age ranges 
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● Potential need for wall anchoring in high-traffic settings 

 

● Some activities may require supervision for optimal educational benefit 

 

 

Overall Evaluation 

The final design performed effectively as an educational play unit for preschool-aged 

children. It demonstrated strong usability, safety, and developmental value while 

maintaining structural stability and aesthetic appeal. The testing confirmed that the design 

supports independent exploration and skill development, making it suitable for classrooms, 

childcare centers, and supervised home environments. 

 

7.10.Branding + Packaging : 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7.12 Branding and packaging prototype 
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Brand Concept: “ArchiPlay” — Learn Through Exploration 

 

The branding concept is built around the idea of structured exploration, inspired by the 

distinctive dual-arch form of the play unit. The proposed brand name ArchiPlay combines 

“architecture” and “play,” reflecting both the physical form and the developmental purpose 

of the product. 

The logo features soft, rounded arches to mirror the product silhouette, reinforcing visual 

recognition across all touchpoints. A pastel color palette communicates safety, calmness, 

and suitability for early childhood environments, while rounded typography enhances 

approachability and child-friendly appeal. 

Brand Values 

● Safe and developmentally appropriate 

● Educational yet playful 

● Durable for institutional use 

● Calm, non-overstimulating design 

● Encourages independent discovery 

 

Visual Identity 

Color Palette 

● Soft blue — trust, calmness, stability 

● Muted green — growth and learning 

● Warm lavender — creativity and play 

● Neutral white — cleanliness and safety 

These colors align closely with the product’s design, ensuring brand-product coherence. 
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Typography 

Rounded sans-serif fonts are recommended to convey friendliness and readability while 

maintaining a modern aesthetic suitable for parents, educators, and institutions. 

 

Packaging Concept — Protective Educational Display 

The packaging is designed to balance protection, sustainability, and shelf appeal. Since 

the play unit is relatively large, the product would be delivered in a flat-pack configuration 

to reduce shipping volume and cost. 

Structural Design 

● Reinforced corrugated cardboard box 

● Internal molded pulp or foam inserts to prevent movement 

● Flat-pack components with assembly instructions 

● Optional carry handles for easier transport 

External Graphics 

The box features a clean illustration of the assembled unit, emphasizing educational value 

rather than excessive visual noise. Key benefits are highlighted using simple icons, such 

as: 

● Fine motor development 

● Cognitive skills 

● Sensory exploration 

● Suitable for ages 3–6 

 

Informational Elements 

The packaging includes clear guidance for caregivers and institutions: 

● Age recommendation (3–6 years) 

● Safety certifications (if applicable) 

● Assembly instructions 

● Cleaning and maintenance guidance 
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● Developmental benefits overview 

A small viewing window or printed life-size outline may help communicate scale. 

 

Sustainability Considerations 

Eco-friendly packaging materials are recommended to align with modern consumer 

expectations and educational procurement standards: 

● Recyclable cardboard 

● Soy-based inks 

● Minimal plastic use 

● Reusable internal packaging components 

 

User Experience of Unboxing 

The packaging design aims to create a reassuring and professional first impression: 

1. Clear identification of parts 

2. Easy-to-follow assembly guide 

3. Safe handling of large components 

4. Minimal frustration during setup 

This supports both home users and institutional buyers such as nurseries and clinics. 

 

Brand Positioning 

The overall branding positions the play unit as a premium educational tool rather than 

a disposable toy, suitable for: 

● Preschools and daycare centers 

● Pediatric clinics and waiting areas 

● Therapy environments 

● High-quality home learning spaces 
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7.11. Different product options : 

 

 

1) Portable Foldable Unit 

Designed for mobility, this version folds into a compact form for transport and storage. It 

maintains core activities while reducing size and weight. A handle or carrying case may be 

integrated for convenience. 

Best for: Home use, traveling educators, therapy sessions 

Key benefit: Easy storage and transport 

 

2) Double-Sided Multi-User Unit 

Activities are placed on both sides of the panel, allowing multiple children to play 

simultaneously. This design improves throughput in busy environments and encourages 

cooperative or parallel play. 

Best for: Large classrooms, daycare centers, public play areas 

 Key benefit: Supports multi-user interaction 

 

 

3) Modular Panel System (Expandable) 

This version allows individual activity modules to be swapped or expanded. Schools or 

therapists can customize the configuration based on learning goals, age groups, or user 

needs. Modules may attach via slots, magnets, or concealed fasteners. 

Best for: Educational institutions, therapy centers 

 Key benefit: Long-term adaptability and scalability 
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7.12.User scenario : 

 

Scenario Title: Independent Play and Learning in Preschool and Home Environments 

It is mid-morning in a preschool classroom during free-play time. A four-year-old child 

notices the interactive play unit positioned in the activity corner. The unit’s soft pastel 

colors and arch-shaped openings attract the child’s attention, prompting them to approach 

and explore independently. 

The child begins interacting with the left panel, sliding the colored bars up and down and 

rotating the gear shapes. These actions help develop fine motor skills and hand–eye 

coordination while providing immediate visual feedback. The child experiments with 

different movements, discovering how each element responds, which reinforces cause-and-

effect understanding. 

After a few minutes, the child shifts to the right panel, where rows of beads and matching 

puzzles are located. The child moves the beads across the rods, counting aloud and 

grouping colors. This activity supports early numeracy skills, pattern recognition, and 

cognitive development. The matching puzzle encourages problem-solving as the child 

rotates pieces until the images align correctly. 

Another child joins, observing briefly before interacting with a different section of the unit. 

The design allows parallel play without direct conflict, promoting social awareness while 

maintaining independent engagement. A teacher monitors from a distance, noting that the 

children require minimal assistance due to the intuitive layout and accessible height of the 

components. 

 

Scenario: Home Use 

The play unit is also designed to be purchased for home environments, providing parents 

with a durable, screen-free activity that supports early development. In a living room or 

playroom, a five-year-old child engages with the unit during independent play time while 

a caregiver attends to household tasks nearby. 
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The child explores different activities sequentially, returning repeatedly to favorite 

elements such as sliders or bead rows. Because the unit is freestanding and stable, it can be 

placed safely against a wall or in a designated play area. Its quiet operation makes it suitable 

for indoor use without disturbing other family members. 

Parents benefit from a structured play option that encourages concentration, reduces 

reliance on digital devices, and supports skill development. The compact footprint allows 

integration into typical home spaces, making it practical for everyday use. 

 

Alternative Scenario: Waiting Area Engagement 

In a pediatric clinic waiting room, a five-year-old child becomes restless while waiting for 

an appointment. The play unit provides a constructive outlet for energy and attention. The 

child manipulates the tactile components, which reduces anxiety and boredom. Caregivers 

appreciate the quiet, hands-on engagement, while staff benefit from a calmer waiting 

environment. 

 

Key Outcomes Demonstrated 

● Encourages independent play in both institutional and home settings 

 

● Supports fine motor, cognitive, and sensory development 

 

● Provides a screen-free educational activity for home use 

 

● Promotes exploratory learning and sustained attention 

 

● Maintains user safety and stability 

 

● Accommodates solo and parallel play 

 

● Suitable for classrooms, clinics, and family living spaces 
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Summary 

This scenario demonstrates the versatility of the play unit across multiple contexts, 

including preschool classrooms, healthcare environments, and private homes. By enabling 

intuitive interaction, sustained engagement, and safe exploration, the product serves as both 

an educational tool and a recreational activity that can be integrated into daily routines for 

young children. 

 

 

7.13.Chapter conclusion : 

This chapter presented the complete design development process of the proposed 

interactive play unit for children aged 3–6 years, demonstrating how the project evolved 

from initial problem identification to a fully resolved product concept ready for real-world 

application. 

The design process began with a clear definition of the problem, highlighting the need for 

a safe, engaging, screen-free play solution that supports early childhood development 

across cognitive, motor, and sensory domains. Research into user needs and existing 

products revealed gaps in accessibility, versatility, and developmental value, guiding the 

direction of the project. 

An inspiration phase, supported by a mood board, established the visual language and 

emotional tone of the design. Soft forms, pastel colors, and child-friendly geometries were 

selected to create a welcoming and non-intimidating product suitable for educational and 

home environments. 

Multiple concepts were generated to explore alternative structural configurations and 

interaction types. Through evaluation and comparison—including the use of a Pugh Matrix 

where applicable—the most promising concept was selected based on criteria such as 

safety, usability, manufacturability, and developmental effectiveness. 

Low-fidelity modeling enabled rapid exploration of scale, proportions, and stability, 

allowing early validation of the design’s physical presence without investing in detailed 

fabrication. Subsequent analysis refined the concept into a coherent final design featuring 

dual activity zones integrated within a stable freestanding structure. 
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Detailed design development included hand sketches, CAD models, and precise 

component drawings with dimensions appropriate for the anthropometric characteristics of 

children aged 3–6. These technical representations ensured that all elements were 

ergonomically suitable, structurally feasible, and manufacturable. Where applicable, 

technical considerations for mechanical components were addressed to guarantee safe and 

reliable operation. 

The prototyping stage combined both soft and hard methods. Foam modeling facilitated 

rapid physical testing and iterative adjustments, while 3D printing provided a more 

accurate representation of geometry and assembly relationships. This staged approach 

reduced risk and improved design confidence prior to final evaluation. 

Product testing demonstrated that the play unit effectively supports independent 

exploration, fine motor development, cognitive engagement, and sensory stimulation while 

maintaining stability and safety during use. Observations confirmed that the design is 

intuitive for young children and suitable for supervised environments. 

Beyond functional performance, the project also addressed market readiness through the 

development of branding and packaging concepts. The proposed brand identity 

communicates educational value, safety, and playfulness, while the packaging design 

ensures protection, sustainability, and ease of transport. Various product options were 

explored—including freestanding, wall-mounted, modular, and portable versions—

expanding the potential applications across homes, schools, clinics, and public spaces. 

User scenarios illustrated how the product integrates into real-life contexts, supporting both 

individual and parallel play while providing caregivers with a constructive, screen-free 

activity for children. 

In conclusion, the project demonstrates a comprehensive user-centered design process that 

successfully translates research insights into a practical, safe, and developmentally 

appropriate play solution. The final design not only addresses the identified problem but 

also offers adaptability for diverse environments and future product expansion. With 

further refinement and engineering validation, the proposed play unit has strong potential 

for commercialization and meaningful contribution to early childhood learning and play 

experiences. 
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7.14.Discussion and Evaluation : 

 

This project set out to design an interactive play unit that provides a safe, engaging, and 

developmentally beneficial alternative to passive or screen-based activities for children 

aged 3–6 years. The initial objective was to create a product that supports fine motor skills, 

cognitive development, and sensory exploration while remaining suitable for both 

educational settings and home environments. Through research, concept development, 

prototyping, and testing, the project evolved into a comprehensive play solution that 

integrates multiple learning activities within a single, stable structure. 

The final design presents a freestanding dual-panel unit organized around two arched 

activity zones. This configuration allows children to explore different types of play—

manipulative, cognitive, and sensory—within one cohesive product. The use of soft forms, 

rounded edges, and pastel colors contributes to a child-friendly aesthetic that reduces visual 

overstimulation while maintaining engagement. The structural design prioritizes safety and 

stability, ensuring that the unit can withstand repeated use in high-interaction environments 

such as preschools, clinics, and homes. 

Evaluation of the design indicates that the play unit effectively supports independent 

exploration. Children can interact with the components intuitively without requiring adult 

instruction, which aligns with principles of self-directed learning in early childhood. The 

arrangement of activities at varying heights accommodates the anthropometric range of the 

target age group, promoting comfortable reach and sustained engagement. Observations 

during testing suggest that repetitive manipulative actions—such as sliding, rotating, and 

arranging—are particularly appealing and beneficial for developing fine motor 

coordination and hand–eye coordination. 

Beyond physical development, the unit also supports cognitive skills through activities that 

involve counting, matching, sequencing, and problem-solving. The inclusion of diverse 

interaction types encourages children to shift between tasks, sustaining attention and 

curiosity. In group settings, the design enables parallel play, allowing multiple children to 

engage simultaneously without direct competition, thereby supporting social development. 

From a safety perspective, the design performs well due to its wide base, absence of sharp 

edges, and use of large components that reduce choking hazards. The recessed activity 

panels help prevent accidental collisions, while the overall height remains appropriate for 
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supervised use. These characteristics make the product suitable for environments where 

safety standards are critical. 

The project also demonstrates versatility through its potential for multiple product 

variations, including wall-mounted, modular, portable, and inclusive versions. This 

adaptability broadens the market potential and allows the design to serve diverse contexts, 

from institutional settings to private homes. The branding and packaging concepts further 

position the product as an educational tool rather than a disposable toy, emphasizing 

durability, learning value, and long-term use. 

However, several limitations were identified. The single-sided configuration restricts the 

number of users who can engage simultaneously, which may reduce efficiency in crowded 

environments. Additionally, while the design accommodates a broad age range within early 

childhood, it may not remain equally engaging as children grow older, suggesting a need 

for modular upgrades or interchangeable components. Manufacturing considerations, such 

as material selection and production cost, would also require further investigation before 

commercialization. 

If this project were to be undertaken again, several enhancements could be explored: 

Expansion of Concept Exploration: Developing a wider range of initial concepts, 

including alternative structural configurations and interactive technologies, could uncover 

additional innovative solutions and broaden design possibilities. 

Integration of Advanced Materials and Manufacturing Methods: Investigating 

durable, sustainable materials and efficient production techniques—such as injection 

molding or recycled composites—could improve longevity, safety, and cost effectiveness. 

Incorporation of Adaptive or Modular Features: Introducing interchangeable activity 

modules would allow the unit to evolve with the child’s developmental stage, extending 

product lifespan and educational value. 

Enhancement of Inclusive Design Elements: Additional features tailored for children 

with diverse sensory or physical needs—such as adjustable heights, high-contrast 

components, or tactile variations—could increase accessibility. 
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Exploration of Smart or Interactive Technologies: While the current design emphasizes 

non-digital play, optional electronic features (e.g., sound feedback, lighting cues, or 

progress tracking) could be investigated to complement traditional interactions without 

promoting excessive screen use. 

In conclusion, the project successfully demonstrates a user-centered design approach that 

addresses a meaningful need in early childhood development. The final play unit combines 

safety, functionality, educational value, and aesthetic appeal into a cohesive product 

concept. Although further refinement and engineering validation would be required for 

mass production, the design shows strong potential to enhance play experiences for young 

children while supporting parents and educators in fostering healthy, hands-on learning 

environments. 
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