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Abstract. Structured play activities can have a significant impact on improving 

attention span, working memory, planning, and organization when integrated into 

preschool children's early learning. The objective of this research is to design an 

Interactive Memory Game to study the following dimensions: satisfaction, 

usability, sensory and aesthetic aspects, emotional experience, and previous 

experience. Methodology. User-centered design is based on user needs to 

develop products and services. It also uses a quantitative approach and 

descriptive scope to analyze the opinions of eight preschool children. Results. 

The analysis of the children's opinions was represented by a smiley face scale, 

where 87.5% agreed with the sensory, usability, and emotional experience 

dimensions. Conclusion, incorporating recreational activities into learning games 

can positively influence children's cognitive and socioemotional development.  

Keywords: Educational technology, User-centered design, memory game, 

playful learning 

1 Introduction 

In the current time, the application of digital tools in the field of early childhood 

education is driven by the increasing availability of technological devices and the 

demands of flexible learning environments, hence the intrinsic relevance of play as a 

pillar of early childhood development [1]. Academic literature consistently recognizes 

that play is considered an essential element in children's cognitive and socio-emotional 

progress. A recent empirical study [2] showed that structured play activities can have a 

significant effect on improving concentration capacity and working memory in 

preschoolers, with a 41.7% increase in cognitive and socio-emotional performance in 

experimental groups, quantitative evidence underlines the empirical value of 

integrating interactive play into early education. 
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The integration of recreational activities, especially those of an interactive nature, 

allows children's natural predisposition towards exploration and discovery. This ped-

agogical approach has become a powerful ally to foster meaningful learning, contrib-

uting integrally to the development of aptitudes, interpersonal relationships, creative 

thinking, and problem-solving skills [3]. The early interaction of children with digital 

devices has generated an opportunity to strengthen concentration and memory 

through digital recreational activities, transforming them into strategic tools for the 

teaching-learning process [4]. The previous context underlines the importance of ana-

lyzing the specific tool of Interactive Memory Games, which are inserted and contrib-

ute to educational digital ecosystems. 

Interactive Memory Game research paper mentions the interest and benefits of 

games in learning and their importance in using them for preschool children. The 

second section integrates the user-centered methodology for the design of the Interac-

tive Memory Game and the analysis of children's perceptions while playing it. The 

third section shows the specifications and the interaction design through the analysis 

diagram. Concur Task Trees (CTT) and the interface. The following section analyzes 

the data on the dimensions obtained from children's perceptions and, finally, provides 

conclusions.  

1.1 Stimulation of cognitive skills 

One of the benefits of play is its ability to stimulate and enhance various fundamental 

cognitive skills in early childhood. Memory games require children to pay attention to 

details and maintain focus on the task for extended periods, which strengthens their 

ability to concentrate and sustain attention. Constant practice through these games 

helps train the brain to focus longer [5]. 

Specific studies have identified notable advances in the development of attention 

with playful routines, to mention working memory and short-term retention, where 

the core of the memory game promotes the ability to remember the location of cards 

or images and associate them with their peers, crucial skills for information pro-

cessing and continuous learning, in addition to improving visual and auditory memory 

[6]. Regarding strategic thinking, interactive games are designed so that children as-

sociate figures with numbers or patterns, which contributes to the development of 

logical-mathematical thinking and therefore in organizational and planning skills [7]. 

The game-based approach is an effective educational strategy for reducing discrim-

ination in the classroom. It goes beyond being simply a way of teaching, transcending 

the conventional view of games as trivial. It becomes a crucial motivating element for 

learning, emotional expression, and the comprehensive development of students [8]. 

1.2 Contribution to Socio-Emotional and Linguistic Development 

Beyond pure cognitive skills, Interactive Memory Game also plays a vital role in chil-

dren's socio-emotional and linguistic development [9,10,11]: 

• Self-esteem and confidence: Successfully completing a memory game or improv-

ing at these activities over time is intrinsically rewarding for children. Success re-
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inforces their self-esteem and self-confidence, as they realize their efforts have a 

direct impact on outcomes. Positive reinforcement and recognition, even in the 

absence of a concept of winning or losing, are key design elements that boost 

children's self-esteem. 

• Social development and emotional regulation: When memory games are played 

in groups, children learn to wait their turn, cooperate, and sometimes help each 

other, fostering teamwork and collaboration skills. Furthermore, group play 

teaches them how to manage frustration when things don't go as expected, which 

is crucial for developing emotional and self-control skills. 

• Improved language skills: Memory games that involve associating pictures with 

words, such as those focusing on vocabulary related to fruits, animals, or verbs, 

enrich children's vocabulary and improve their verbal comprehension. The repeti-

tion of words and phrases, often present in memory games or songs, also contrib-

utes to pronunciation and the memorization of language concepts. 

To date, it has been observed that few platforms offer interactive tools to facilitate 

the learning of basic preschool concepts, such as animals, colors, and other fundamen-

tal topics. While some platforms offer these types of activities, they only incorporate, 

to a limited extent, two of the main sensory stimuli: visual, auditory, and tactile. Inte-

grating these three elements in a targeted manner could significantly improve chil-

dren's retention and comprehension. 

2 Methodology 

User-Centered Design (UCD) is a methodology focused on the needs of users to de-

velop products and services, improving usability, accessibility and user experience 

[12], which translates into greater user satisfaction in the use of the product or service. 

Initially, the user is designed Interactive Memory Game; the second involves adminis-

ter-ing a perception questionnaire to a focus group of eight preschool children to 

gather their experiences and comments in a quantitative, descriptive, and non-

probability sampling approach. 

Technological innovation fosters different ways of teaching and learning in diverse 

and complex subjects, such as preschool attention, where visual, auditory, and tactile 

stimuli must be applied to learning, as is the case with the digital Interactive Memory 

Game for animal recognition. The research question is: What is the perception of 

preschool children of the Interactive Memory Game as a way of fostering learning 

environments? 

The tests applied to the focus group of children allowed us to identify the dimen-

sions of: usability, satisfaction, emotional experience, previous experience and senso-

ry-aesthetic aspects.  
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2.1  Objective 

Design an Interactive Memory Game to promote basic and emotional skills in pre-

school children in a playful learning environment. 

2.2 Specific objective 

• Analyze user-centered requirements for interaction with the Interactive Memory

cards.

• Design a user-centered Interactive Memory game to foster children's skills

through visual and auditory association of words with images in a playful envi-

• Implement language tools using React programming for the frontend, Node.js

for the backend, and a text-to-speech API for audio functionality, also using .jsx

• Test the Interactive Memory game with a focus group of preschool children.

3 Development of the design of the Interactive Memory Game 

The user-centered activities for the development of the Interactive Memory Game 

feature a welcome page. To advance to the level selection area, users must press the 

Play but-ton located at the bottom center of the screen. The levels allow users to se-

lect the level of difficulty: Easy contains four pairs of animals, a total of eight cards; 

Medium uses five pairs of animals, a total of ten cards; and Hard consists of six pairs 

of animals, a total of twelve cards. Once the user selects the difficulty, they click the 

Play button located at the bottom center of the screen. After selecting the level, the 

user will be shown a play area where the cards will be face down. Clicking on one 

will reveal its image and play an audio recording of the animal's name. If two cards 

are not identical, their contents will be hidden again; if they are identical, they will 

remain visible, and a pair will be recorded. At the end of the level, a victory screen 

will be displayed. 

The Victory Screen displays a congratulatory text to reward the user, and two but-

tons will also be displayed: one to play the same difficulty level again, but with dif-

ferent cards, and another to select other levels. Each task is accompanied by interac-

tive mu-sic, allowing the user to turn the volume up or down or pause.  

3.1 Interaction flow for the Analysis diagram Concur Task Trees (CTT) 

The interaction flow for CTT allows to visualize the relevant aspects when designing 

interactive applications that cover both the user and system aspects, avoiding low 

implementation details to focus on user activities. The Interactive Memory Game 

specifications are developed in an intuitive, simple, fluid and interactive way for the 

use of children with only two places in the diagram: (1) Select Memory refers to the 
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first screen that the user receives when entering the platform, where we will have to 

select a memory game to play (small animals, farm animals and domestic animals) (2) 

Play Memory is the central part of the platform, in which the user solves the previous-

ly selected memory game, a process that is complemented with sounds and images 

referring to the animals that are shown in the memory game. The Interactive Memory 

Game platform is structured as follows (see Fig. 1).   

 

Fig. 1. The interaction flow CTT diagram for Interactive Memory Game. 

The first section LoadMemorama has three actions that are performed sequentially, 

since the system shows the user the available memory , then the user must select one 

to solve and finally said memory is executed , while the other part Play-Memorama 

contains three similar tasks to the previous one: first the memory is displayed on the 

interface, then the user plays the selected memory and the system validates the play-

er's actions to determine whether they were right or not and so on interactively until 

the game ends. At the end of the game, a congratulatory message is displayed on the 

screen and the user returns to LoadMemorama to select a new memory (see Fig. 2). 

The interface is the visible layer with which the user interacts, it is developed with 

.jsx files and .css styles, organized to facilitate intuitive navigation. 

System screens include: 

• Start 

• Difficulty level selection 

• The game (selection for each level: easy, medium, difficult) 

• Congratulations on completing the Interactive Memory Game 

Each screen contains visual elements such as buttons, interactive cards, text, and 

images designed specifically to engage children and guide them through their learn-

ing. 
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The logic of the Interactive Memory Game requires loading pairs of cards, random-

izing the positions, validating matches between two selected cards and maintaining 

the state of the board during the game. 

Fig. 2.  Difficulty level selection and congratulations at the end of the Interactive 

Memory Game.  

4 Results 

The test was applied to 8 preschool children using the questionnaire with the dimen-

sions of: satisfaction, usability, sensory and aesthetic aspects, emotional experience, 

previous experience; indicated in Table 1. The children's responses were answered 

with a face to know the perception of the use of the Interactive Memory Game: very 

happy face (totally agree), happy face (agree), neutral face (neutral), sad face (disa-

gree) and very sad face (totally disagree). Table 2 shows the results of each of the 

children when answering the questions. 

Table 1. Questionnaire with dimensions to promote. 

Ask Dimension 
Q1 Did you enjoy playing the interactive memory 
game? 

Satisfaction 

Q2 Was it easy to learn to play? Usability 

Q3 Did you like the images and colors? Sensory and aesthetic aspects 

Q4 Did you feel bad at any part of the game? Emotional experience 
Q5 How did you feel when you found two identi-

cal cards? Emotional experience 

Q6 Were you able to play without help? Usability 

Q7 Did you get confused while playing? Usability 
Q8 Did the game remind you of any other? Previous experiences 

Q9 Did you feel happy when you won? Emotional experience 
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Q10 Would you like to play again? Satisfaction 

Table 2. Very happy face (totally agree) = 1, happy face (agree) = 2, neutral face (neutral) = 

3, sad face (disagree) = 4 and very sad face (totally disagree) = 5. 

Ask u1 2u u3 u4 u5 u6 u7 u8 

Q1 Did you enjoy playing the interactive 
memory game? 

1 1 1 2 2 1 1 1 

Q2 Was it easy to learn to play? 2 2 2 2 2 1 2 2 

Q3 Did you like the images and colors? 2 2 2 3 2 2 2 2 

Q4 Did you feel bad at any part of the 

game? 
3 2 2 2 2 2 2 2 

Q5 How did you feel when you found two 

identical cards? 
1 1 1 1 1 1 1 1 

Q6 Were you able to play without help? 1 2 2 2 2 2 2 2 

Q7 Did you get confused while playing? 1 2 2 2 2 2 2 2 

Q8 Did the game remind you of any other? 2 1 1 3 1 1 1 1 

Q9 Did you feel happy when you won? 1 1 1 1 1 2 1 1 

Q10 Would you like to play again? 2 1 1 1 2 1 1 1 

The response to the question Did you like the images, colors, and sounds? was 

87.5% with a happy face (agree), corresponding to the dimension of sensory and aes-

thetic aspects; from the emotional experience dimension, the question Did you like 

the images, colors, and sounds? was 87.5% with a happy face (agree), and the ques-

tion How did you feel when you found two identical cards? was 100% with a very 

happy face (totally agree), and the question Did you feel happy when you won? was 

87.5% with a smiley face (agree). Regarding satisfaction, the question Did you like 

playing the interactive memory game? was 75% with a very happy face (agree), and 

25% with a happy face (agree). The usability dimension questions Was it easy to learn 

to play? were 87.5% choosing a happy face (agree). Previous experience is answered 

by asking, Did the game remind you of any other game you've played before? 25% 

said a happy face (agree), a neutral face (neutral), and 75% said a very happy face 

(strongly agree). 

One of the important aspects for learning is motivation, therefore the Spearman 

correlation (ρ) between Q1 Did you enjoy playing the interactive memory game? and 

Q10 Would you like to play again? is 0.619, being a moderate to strong positive cor-

relation between enjoying the game and wanting to play it again. This means that 

participants who tended to enjoy the game more also showed a greater willingness to 

play it again, which is an expected and logical result to validate the user experience 

and therefore continue learning. 
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5 Conclusions 

The Interactive Memory Game represents an innovative educational proposal that 

identifies elements that foster playful learning through usability, satisfaction, emo-

tional experience, previous experience, and sensory-aesthetic aspects, utilizing digital 

resources to strengthen the cognitive and linguistic development of preschool-aged 

children. The images, sounds, and names of animals foster visual memory, attention, 

and vocabulary development in a playful way. Usability tests conducted with children 

demonstrated that the use of interactive platforms can effectively capture their inter-

est, facilitating the learning process. 

The works futures must incorporate the advancement of technologies such as Arti-

ficial Intelligence (AI) and Reality Augmented/Virtual (AR/VR) for an Interactive 

Memory Game for learning immersive and adaptive. 
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