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Abstract 

Childhood is a phase where children explore, learn and enjoy. For some children, this phase is full of 

difficulties. These children suffer from either developmental delays or learning difficulties. According 

to sources, there is a iniquitousness of 1.5-2.5% of advancing delay in kids below 2 years of age in 

India. Development is described into five different domains - gross motor, fine motor, speech, and 

language, cognitive and socio-emotional. These children need help at an early age to overcome 

developmental delays and for cognitive enhancement. Both parents and teachers are involved with 

children right from an early age, and they can devise ways to help these children. Many schools 

adopt 'Play' as an important activity to help these children overcome developmental delays and 

"toys" are mostly central to the design of such activities. 

The paper describes the design research for designing toys for cognitive enhancement of children 

with developmental delays between 2 and 5 years. In the first phase of research, the interview method 

was used to understand what kind of learning difficulties children face and what kind of methods are 

employed to teach them and understand what types of toys they are using. The sample size of 20 

comprising of teachers, therapists, and pediatricians from Special schools and departments for 

special need children in mainstream schools was used for the interview purpose. Observational 

studies with children (5 different classrooms with children between 3-5 years age) were carried out to 

understand how children learn and use the toys. At the end of the first phase, the qualitative analysis 

led to the shift from learning difficulties to developmental delays. In the second phase, a survey of 

available products in the market was conducted to understand what types of toys are used to address 

these children's developmental activity. Mapping the play methods employed by the teachers and 

therapists to the toys' activities led to finding the Design gap. The design process incorporated the 

research findings. The product is designed in the form of a Toy Box with a multi-utility set of toys for 

cognitive enhancement in children with developmental delays. The design (three sets of toys) 

addresses children's communication, spatial, cognitive, gross motor & fine motor skills with 

developmental delays. The designed product was put through user testing twice to incorporate the 

findings from the testing to make the design more user-friendly for the children and the teachers, 

therapists, and parents. 
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1. Introduction  

 

Childhood is a phase where children explore, learn and enjoy. For some children, this phase is 

full of difficulties. These children suffer from either developmental delays or learning difficulties. 

With the United States alone having a prevalence of 10%, India is estimated to have more than 10% 

of its children population having developmental delays and learning difficulties in coming years. 

Developmental delays could be symptoms of learning difficulties that are neurologically-based 

processing problems. At initial levels, they affect the academic learning abilities of children. As the 

children grow, they can further meddle with higher-level abilities, such as preparation, momentsô 

organization, reasoning, plus abstract thinking. Studying difficulties can affect these children's lives 

beyond academics and impact their relationships with family, friends, and colleagues. Learning 

diffi culty is found across all ages and socio-economic classes. In countries like ours, it is still taboo to 

talk about developmental delays or learning difficulties [1]. Parents take a long time to acknowledge 

that their child could have a learning difficulty. Ignorance about it is prevalent, and it harms these 

children's development due to delayed intervention. These children need help at an early age to 

overcome developmental delays and for cognitive enhancement. Both parents and teachers are 

involved with children right from an early age, and they can devise ways to help these children. Many 

schools adopt 'Play' as an important activity to help these children overcome developmental delays, 

and "toys" are mostly central to the design of such activities. This research aims to find a gap for 

designing toys that serve as instructional tools for cognitive enhancement for children with 

developmental delays. This design research is qualitative and employs interview and observation 

methods [2]. 

 

2. Background 

 

Learning difficulties is an all-inclusive word used to describe a wide range of learning 

problems in developing children. The term "Learning Difficulties" was first recommended in the 

Warnock Education Report in the UK in 1978, which describes these children with learning 

difficulties as special needs children. These children may have one or a few of these conditions: 

Dyslexia (problems with studying), dyscalculia (problems with Math), dysgraphia (problems in 

writing), and dyspraxia (problems with physical and mental skills). According to a study conducted 
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by Jayanti Narayan and team, the deficits in these children may vary from seeing, hearing, and 

seeing-physical and mental activities to comprehending, recall, and focus. The children with learning 

difficulties face problems with learning pace in the schools. Their problems aggravate in schools 

since, more often than not, these learning difficulties are quite invisible [3]. 

 

3. Remedial Measures 

 

In the last two decades, there has been much research happening in learning difficulties to 

identify and assess the learning difficulty and its level. A commonly understood method of 

identifying any learning difficulty is if the child is two levels below his normal level of attaining the 

activity (reading, writing, math, or involving motor skills), the child is regarded as having a learning 

difficulty. The investigations show that there should be a steady disparity of 2 grade phases or higher 

in single or higher educational subject fields to describe the kid as having a learning problem. There 

has been acceptance of these children's special needs in recent years, and schools are making efforts 

to cater to such children in mainstream schools. Also, many special needs children's schools have 

been set up to provide remedial teaching [4]. S. Ramaa and her team did extensive research with 

Indian children in schools to identify the specific difficulty, assess the level of learning difficulty and 

symptoms, and develop remedial measures that involved individual settings and small group activities 

in being applied in Indian conditions. Other studies also show that the children with learning 

difficulties often show disinterest in a study-oriented classroom setting. Since these children have 

conditions like impulsiveness, poor comprehension, inability to follow instructions, etc., an 

interventionist approach becomes more fruitful [5]. 

 

3.1. Role of 'Play' as Intervention Method 

 

The early detection of learning difficulties leads to better intervention and instructional design 

for young children. It is observed that traditional assessment tools for children with learning 

difficulties often give an inadequate understanding of their skills and provide very scarce to 

significant training designs. In recent times, play has come to be recognized as an effective way of 

assessing learning difficulties. Through play, children demonstrate most of their abilities naturally, 

and toys are often central to such play settings. 
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Games give possibilities for getting several cognitive skills. Whereas the games are usually 

considered concerning casual sporting activities directed by the kid, games can likewise be 

academically centered, guided by the tutor or parent to arrive at particular academic purposes. 

Many recent types of research explore the use of 'augmented play toys' against the normal 

observation methods for identification at early ages in case of a greater number of play functions. In 

their comprehensive research on 'play' as an assessment tool, Eisert & Lamorey discuss the growing 

interest of researchers in using play as a tool for assessment and, in their findings, suggest further 

investigation into 'play' as a tool for intervention and instructional design. This research gap is 

significant and can lead to findings that are useful for more play-toy-based instructional designs [6]. 

 

4. Primary Research 

 

4.1. Interviews & Observation Studies 

 

The research intended to find the required data for designing toys that can enhance cognitive 

development for children with learning difficulties. The primary research addressed the following 

research questions: 

(a) What kind of learning difficulties children face? 

(b) What kind of methods are employed to teach them? 

(c) What types of toys are they using? 

Since specific information about children was needed, which is qualitative, the interview 

method was chosen for question (a). A sample size of 20 comprising of therapists, pediatricians, and 

teachers from special schools and departments for special need children in mainstream schools was 

used for the interview purpose. The questions included what specific activities hampered in the 

children, what kind of difficulties are found in these children, and what kind of stimuli is needed [7]. 

The qualitative analysis of the interviews is shown in the combined table (Table 1). 

A very important finding from interviews is identifying learning difficulty that cannot be 

diagnosed definitively before 7 in these children. However, developmental delays can be identified, 

and they may be symptoms of learning difficulties. Writing and Math Samples of Children from 

Observation Studies is indicated in Figure 1. 
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Figure 1 - Writing and Math Samples of Children from Observation Studies 

 

 

For questions (b) and (c), 'observation' method was chosen. Observation is a valuable method 

since it provides insights about play behaviors and mental representation in play and language 

contexts seen in these children. For observational studies, children between 3 and 5 years of age were 

chosen from five different classrooms from three schools to understand how children learn and use 

the toys. Observation studies for one session (40-50 minutes) were conducted. The average size of the 

class was 15 children. Observation also included the instructors/teachers, and Toy Samples from 

Observation Studies is indicated in Figure 2. 

 

Figure 2 - Toy Samples from Observation Studies 

 

 

The overlapping contents from both interviews and observations were grouped, and inferences 

were drawn (Table 1). The problem area of learning difficulties is shifted to developmental delays 

inferring to the finding from the interviews [8]. 

Some important findings from the study: 

¶ In almost all classrooms, no text books were used. 

¶ Teachers designed their own learning material, game and activity. 
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¶ The grouping of children in class is done according to the target learning area and based on 

their learning needs. 

¶ Each child has their curriculum. 

¶ Four learning styles were targeted: visual, auditory, kinesthetic, and tactile. 

¶ Too many toys throw children into inactive zone because of lack of stimulation. 

At this point, since problem area shifted to developmental delays, for analysis, findings from 

both the interview and observation studies were grouped under five themes: cognitive, spatial, 

communication, gross motor & fine motor skills, based on the five domains of development in 

children: (1) Cognitive Development (2) Social and Emotional Development (3) Speech and 

Language Development (4) Gross Motor Skill Development (5) Fine Motor Skill Development. 

(http://www.howkidsdevelop.com/developSkills.html) 

 

Table 1 - Theme Grouping of Findings from Interview and Observation Studies 

Themes 

Specific 

activities 

hampered 

Target Areas 
Teaching methods 

employed 
Toys used 

Inference1 

(Interviews) 

Inference 2 

(Observation studies) 

GROSS 

MOTOR 

Grip, holding, 

lifting, &  

moving 

Gross Motor 

Skills 

¶ Passing the Ball 

¶ Catch & throw 

¶ Lego Blocks play 

¶ Big size Ball 

¶ Lego Blocks 

¶ Wooden blocks 

¶ Toys that involve  

¶ pressing. 

¶ Lifting & moving 
objects 

¶ More exploratory 
activities are needed for 

Gross and fine motor 

skills. 

FINE 

MOTOR 

Grip, holding, 
picking, 

writing 

Fine Motor Skills 

 

¶ Sensory objects 

¶ Tong activities 

¶ Bead play 

¶ Wearing buttons 

¶ Tying thread 

¶ Packing their own 
bag 

¶ Soft materials 
like sponge, 

rubber etc. 

¶ Hard materials 

like sand paper, 
wooden blocks, 

stones, brush etc. 

¶ Beads & Threads 

¶ Let children touch  

¶ different objects 

and textures. 

¶ Sorting exercises. 

¶ Hand-Eye 
coordination 

exercises. 

¶ Sensory objects are 

quite helpful for muscle 

training. 

¶ Tong Activities and 
Bead play was found to 

be successful with 
children. 

COGNITIVE 

Reading, 

math, & 

comprehensio

n 

¶ Learning 
Abstract 

concepts 

(taught through 

concrete 
concept) 

¶ Creativity/think

ing 

¶ Counting 

¶ Addition & 
Subtraction 

¶ Letter & word 
recognition 

¶ Story telling 

¶ Teaching through 
Cards 

¶ Beads & Buttons 
play 

¶ Lego Blocks play 

¶ Books 

¶ Graphic cards 

¶ Story board 

¶ Flash Cards 

¶ Alphabet cards 

¶ Magic cards 

¶ Puzzles 

¶ Beads & Buttons  

¶ Lego Blocks 

play 

¶ Use the strong 
point of the child. 

For ex: the child is 

not good at 
reading and 

writing, but is 

good at 

remembering. 

Then convert all 

the concepts to 

stories. 

¶ Go from concrete 
objects to abstract 

concepts. 

¶ Children directed to 
some activity through 

story telling can be 

more beneficial in 

learning. 

¶ Cards can be an active 
tool for learning 

¶ Cards can be used in 
conjunction with other 

play activities. 

SPATIAL 

Gazing 

distances, 

gaps, heights, 

objects 

¶ Color & shape 

recognition 

¶ Form 
Recognition 

¶ Space 
comprehension 

¶ Passing the Ball 

¶ Catch & throw 

¶ Lego Blocks play 

¶ Big & small size 

Ball 

¶ wooden blocks 

¶ Lego blocks 

¶ More toy 
requirements for 

preprimary level 

children. 

¶ Building & 
sequencing play. 

¶ Ball play is helpful in 
spatial understanding. 

¶ Packing their own bag 
was a good method to 

learn organization but it 

lacked to motivate 

children enough to do it 

neatly. 

COMMUNI-

CATION 

Communicatio

n & 

expression 

¶ Social skills 

¶ Communication 

¶ Story telling 

¶ Teaching through 
Cards 

¶ Books 

¶ Graphic cards 

¶ Story board 

¶ Flash Cards 

¶ Alphabet cards 

¶ Magic cards 

¶ Puzzles 

¶ Visual stimuli 
required. 

¶ Verbal prompts 
required. 

¶ Story telling is rather a 
passive activity for 

children but can be 

made interactive. 

¶ Cards can be used in 
conjunction with other 

play activities. 
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4.2. Market Research 

 

Figure 3 - Grouping of Market Toys 

 

 

After the interviews and observation studies, market survey of available Toys for 

developmental delays was done [9]. The sources included Specialty toy stores, general toy stores and 

online stores. Grouping of Market Toys is shown in Figure 3. 

The toys from the market were grouped according to the themes and were mapped with the 

target areas. Findings (Design gap) of the market research: 

¶ Most of the toys are made of plastic which is hazardous for children. 

¶ Limited sensory toys and sorting activity toys. 

¶ Limited forms of blocks. 

¶ Limited toys for word recognition. Only flash cards available. 

¶ Toys do not cover multiple target areas. 

 

 


