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ABSTRACT

Data being a quantitative or qualitative representation by which a symbolic or
numerical value is indicated or represented, are used in various fields for which data
collection processes are performed, based on the proposed objectives. Therefore, a
data collection process was developed through a mobile application and web servi-
ces, which will serve to evaluate and analyze with the help of an expert in the area, the
graphomotor skills of children aged 6 to 8 years with motor disabilities. The results
obtained at this stage will generate a large amount of information that will be used
in the future for the definition of play activities that will complement the skills or defi-
ciencies derived once the evaluation stage is completed, it will also be possible to
implement or improve a completer and more robust database that will serve not only
for graphomotor but also for different areas that work with these children.
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INTRODUCTION

Information is a relevant element when determining factors of interest in any
area of development, where we find a number of tools that help with the
process of collecting it, using and applying different models and methodolo-
gies that streamline the processing of a large amount of data and ensuring
the quality of them. The purpose of this article is to present the methodo-
logy used for the construction of a data collection system, which will be used
to know and analyze the different levels of graphomotor skills in children
from 6 to 8 years of age. Graphomotor skills are a pertinent characteristic
in the development of pre-writing, indispensable for communication proces-
ses, seeking an effective conventional writing and promoting motor skills. In
Ecuador, one of the most used techniques for this is the use of cryptographic
techniques, helping to improve posture and graphic movements through con-
secutive exercises between fingers, arm, hand, optimizing the performance of
writing in the early stages of learning, which is prominent in the educational
field, since other types of even more complex learning depend on it (Herrera
et al., 2020).
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The purpose of this tool is to collect information ranging from the child’s
profile to the performance obtained when performing the different activities
included in the application as such, representing it bymeans of signs or graphs
that are presented in the intermediary system. All this information is used to
determine pedagogical strategies for the development of graphomotor skills,
as well as to measure academic performance and contribution components
(Galindo et al., 2017).

RELATED WORKS

Nowadays, due to the advance of technology, there are a large number of
tools that provide support to various areas, starting from the information
obtained, analyze it and thus determine certain shortcomings in the proces-
ses. However, the fact of dealing with a large volume of data makes all this
development slow and unreliable. A clear example is in the area of research,
being even more important, since all the information obtained will be used
to develop a specific project, that is why the use of tools that streamline the
processing and collection of this information is proposed. For example (Pozo-
Guzman & Berrezueta-Guzman, 2020) proposes a stream data collection to
the monitoring of patients with a positive diagnostic of COVID-19 in remote
zones.

In the work from (Katarahweire et al., 2020) a mobile data collection
system was developed by means of electronic forms related to the health
sector, these forms are developed by a person who is not specifically an expert
in technology, and once completed, they are uploaded to a server for later
use. The system consists of a client-server architecture, with the client being
a mobile device on which the application is installed and the server where the
forms to be downloaded are located. The forms that have been completed are
temporarily stored on a mobile device, to be later extracted and sent to the
server for analysis and processing.

According to the cloud computing to collect and process data, (López-
Pérez et al., 2020) presents an assistance system that collect information in
the cloud about the behavior of a child during therapy sessions developed by
(Berrezueta-Guzman et al., 2020) through a smart home environment using
the paradigm of Internet of Things (IoT). Consecutively (Dolón-Poza et al.,
2020) process these data in order to estimate the evolution of the therapy
process by a machine learning algorithm.

Another proposal for data collection is presented by (Yu, 2021) whose stru-
cture is based on blockchain composed of a user layer, extension layer and
protocol layer, incorporating features of decentralization, autonomy, infor-
mation that is not manipulable and anonymity, all this and more for the
purpose of transmitting and updating data securely. The system collects data
concerning the physical health in which the user interacts on a structured
digital platform in the cloud, employing blockchain technology to process the
data and ultimately generate a professional diagnosis. Other important pro-
posals that focus on the development of data collection tools are mentioned
below:
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• In the same line, (Ngamani et al., 2019) developed a system to collect data
through REDcap, which is a platform for data collection through forms
that incorporate quality controls in the data and are allusive to web-based
clinical research, generates reports, and sends them to the central Came-
roon (member country of the International Epidemiological Databases of
Africa, whose focus of study is AIDS.) where they will be stored and the
respective review, feedback, and subsequent storage will be made.

• A system for data collection and management as a basis for epidemiolo-
gical research on health factors and disparities, is the one proposed by
(Dong et al., 2019), whose purpose as such is to eliminate language and
cultural barriers, problems of quality, security, data processing and prepa-
ration, seeking to improve the welfare of various populations, focusing in
its case on the population of older adults. This system employs a digital
platform, which is applied in conjunction with the user to mitigate certain
barriers to participation, thus ensuring better data reception. This digital
platform allows to monitor and configure the data according to the needs,
allowing to manipulate them in a better way.

• Also (Alibegovic, 2019) developed a system to collect data regarding
the level of adherence in a therapy, since it is an important factor in
determining the results and progress of a patient, proposing various meth-
odologies for data collection, due to the complexity and quantity of the
data, generating reports and indicators suitable for structuring strate-
gies, measures and suggestions with patient adherence, even facilitating
processes of the medical system.

METHODOLOGY

The proposal of the following system is to improve data collection from dif-
ferent places and store them centrally in the cloud, managing an easy and
accessible environment for users, opting for a mobile application, which
fulfills the mediating function between the client (child) and the server. Ini-
tially, for the development of the system we had the help of an expert in
the area with whom we defined the population to be applied, taking as
a percentage child with graphomotor disabilities between 6 to 8 years of
age, from which the following data were taken as the basis of their pro-
file: personal names, chronological age and mental age, education level and
sex. Subsequently, we proceeded to apply and save information regarding
the interaction and the score obtained in the activities of the application,
these activities involve traces of geometric figures, letters and numbers that
the child must complete. A total of 9 activities were incorporated, each
with its respective level of complexity according to the established age
range.

The data to be evaluated by activity are as follows:

• Stroke rating (Achieved, on track and not achieved)
• Pressure on paper (Normal, Hypertonic, Hypotonic)
• Grip type (3-digital, modal and digital)
• Directionality (Good, Bad)
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Figure 1: Operating diagram.

• Mood (Stressed, not stressed)
• Hand-finger movement (Supination pronation and palmar movement)

All these data were saved using web services consumption due to the
COVID pandemic, the children were at home and access to them was com-
plicated because they are a vulnerable group, because of this we thought of
deploying a cloud server to help us with data collection, using Django and
Restframework which are high-level Python libraries that help us to perform
a rapid development with a clean and pragmatic design.

It was also proposed to replace the expert in the area by a hardware that
performs the same task, using the qualification parameters used by the expert
to build this system, working with a communication protocol that allows us
to communicate between different programming languages, making use of
Protobuf (Protocol Buffers) allowing us to serialize data in a structured way.

In the end, what is sought is to obtain a considerable amount of informa-
tion, which allows us to determine the needs of the children and their level
of graphomotor ability, so that, with the help of the expert system, we can
generate recommendations and routines to be performed as established in
the report, whose structure is: number of weeks, frequency and number of
repetitions per activity.

CONCLUSION

Cloud computing has revolutionized with the services hosted in the same,
thanks to this can be accessed from any location to data. Therefore, in this
article we develop a cloud data collection system which allows us to access
data from any location. Having many services in the cloud such as Amazon
and Google, a server of the institution was used in which all services were
deployed and thus facilitating the entire collection process. It was determined
that the database in the cloud can accommodate all types of data regarding
children with disabilities taking into account the privacy of the data which is
only accessible by the therapist or administrator.
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