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ABSTRACT 

The executive functions that are at the core of human neuropsychological functioning 

are attention and memory. Attention encompasses a series of brain subprocesses that 

allow an individual to focus his/her state of consciousness on a determined stimulus 

of internal and external reality. On the ohter hand, memory refers to the capacity to 

store and recall information. The aim of the research was to develop a smartphone 

application that allows stimulate memory and older adults. This artiche describes the 

conceptual proposal that was followed to develop a smartphone application that seeks 

to improve the functioning of these two brain abilities named DR. LOBUS. This 

application includes a series of exercises that stimulate various sub-levels of attention 

and memory, such as selective and sustained attention, as well as immediate memory 

capacity. 

Keywords: Gamification, cognitive stimulation, serious games, DR. LOBUS, 

neuropsychological rehabilitation 
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INTRODUCTION 

Humans´neuropsychological performance and the processes applied for its 

stimulation are key, since brain functioning depends in its development, to a great 

extend, on the stimulation that receives from the external environment (Ramos-

Galarza et al., 2019; Ramos-Galarza & Pérez-Salas, 2016). In this context, the 

different technological devices are key to favor the performance of human cognitive 

processes (Ramos-Galarza et al., 2021a; Ramos-Galarza et al., 2021b). 

Brain´s key functions in information processing are memory and attention, since these 

mental abilities are the basis of human beings cognitive and intellectual functioning 

(Ardila & Roselli, 2007). 

Memory has been defined as a cognitive process that allows humans to encode, store 

and retrive information about a given concept or event (Cohen, 2014; González & 

Muñoz, 2008). Attention is a mental ability that allows a state of activation that 

favours the processing of information and has a high complexity and sub-levels that 

identify it as a brain function distributed throughout the brain (Muñoz, 2009). 

These two cognitive functions suffer a deterioration in the old adulthood stage of the 

human being, since neuronal functioning is sensitive to the passage of time, and, in 

the last stage of a human´s life, there is an alteration of these two mental abilities 

(Ramos-Galarza et al., 2017), because of it, it is indispensable the innovation to 

develop these devices that allow the stimulation of these two functions in elderly 

people. 

After having reviewed databases and patent proposals, it has not been found that in 

Ecuador, the country in which this research will be carried out, there is no 

technological development that seeks to prevent cognitive deterioration in human old 

age. Within this context, the aim of the research was to develop a smartphone 

application that allows stimulate memory and older adults. 

RESEARCH METHOD 

As a research method, the following strategies were applied: (a) expert judgment to 

determine the characteristics of the application, (b) documentary review of exercises 

for attention and memory, (c) interviews with neuropsychologists to know times and 

conditions of the exercises , and (d) iterative evaluations to determine the best state 

of the application for use. 

TECHNOLOGICAL PROPOSAL   

To stimulate memory and attention, the application DR. LOBUS is proposed. The 

programming of this application was done entirely with Adobe Animate under the 
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ActionScript 3 programming language, focused on the development of mobile 

applications, in order to optimize its operation on different devices. Among the 

different mobile programming techniques, there was  used a lightweight SQLite 

database, which is responsable for handling all the data collected in the application 

for study purposes. 

Object oriented programming was mainly used to have the best possible 

performance on all possible mobile devices, the generation of error reports stored in 

the database are automatically sent by electronic mail, in order to streamline the 

process of obtaining data from different users who use the application, in order to 

send this e-mails, web requests were used. 

Cognitive Stimulation 

DR. LOBUS application counts with four games that seek to stimulate memory and 

attention: (a) numbers, there are presented a series of numbers that the user should 

recall and answer in a limited time, such as it is presented in the example, there are 

presented more complex stimuli once there have been solved those presented 

previosly; (b) inverted numbers, there are presented a series of numbers  that the user 

must recall inversely, from the last number to the first, at the same time, in this 

activity, the difficulty increases according to the right completition of previous 

exercises; (c) Simon Says, where the user finds 4 brains, every brain emiting a 

different sound, presenting sequences that must be reproduced by the user, which 

increase in their difficulty according it is answered correctly; and, (d) pairs, where a 

series of stimuli 4X6 are presented and the user must find the pair of each stimulus 

presented (figure 1). 

 

Also, it is important to mention that, this application counts with an avatar named 

DR. LOBUS, who is responsible for giving feedback to the user about his/her 

performance, as well as the information about brain functioning, and the directions 

for each game (figure 2). 
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Figure 1. Sreenshoot of the exercises for attention and memory stimulation of the application 

DR. LOBUS 
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Figure 2. Dr. Lobus avatar, who gives feedback about the activities completed in the application 

 

Application Download 

At the moment, the research team has developed the application to be 

used in spanish language, and could be used in devices with ANDROID 

operating system. Anyone interested in using this app, can freely 

download it at:  http://www.kiteracy.com/DrLobus/DrLobus.apk. 
 

CONCLUSIONS 

Memory and attention are the two fundamental functions in human cognitive 

processing. Because of it, in this article we have presented an application for 

smartphones that allows to stimulate, through different activities, attention and 

memory. Our application is named DR. LOBUS and has with 4 games that allow the 

achievement of this type of stimulation. 

The research team considers that the use of smartphones is ideal for this type of work, 

since human beings currently rely on this device to solve different problems they face 

daily, so its use for therapeutic purposes is another of the benefits of the use of this 

type of technology in favor of the cognitive performance of older adults. 
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Following with the reseach line of technological development in favor of attention 

and memory of  elderly people, in a next phase we will seek to nalyze the 

effectiveness of the application, through its application in a longitudinal study where 

is possible to compare pre and post tests measurements with control and experimental 

groups. 
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