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Abstract

The objective of this research is to determine to what extent the mobile app for automated exams
with levels of help improves the learning of engineering students. The research has a quasi-
experimental design. For data collection, the questionnaire was applied through a pretest and posttest
applied through the mobile app. The sample consisted of university students of the engineering career
of a university in Metropolitan Lima, Peru. The results showed that the average grade before the use of
the mobile app was 10.38 and after the intervention was 14.27, achieving an increase of 37%, which
reflects that the mobile app for automated exams with levels of help optimizes the learning of
engineering students. As a conclusion, it was demonstrated that there are significant differences in the
learning of engineering students after applying the mobile app in the results of the post-test evaluation
(p=0.000): therefore, it is concluded that the mobile app optimizes learning and the null hypothesis is
rejected.
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1. Introduction

The future professional promise results from a competent student who meets the competence in terms
of knowledge, skills, and abilities and the attitudinal requirement that is the achievement that fulfills as
a mission in university education [1]. Furthermore, education revolutionizes as technology advances in
providing digital tools to support the application of methodological strategies in improving instruction
and academic performance deficiencies, which is a great perennial concern for educators who teach
with passion and skill for the search in improving the education of university students.

The university population currently has as a profile students who are interconnected to the internet
through their tablets or cell phones inside the classroom [2]; the indiscriminate use of cell phones
allowed the distraction of class sessions in students, causing widespread discomfort towards teachers in
the neglect of the respective sessionsturning the mobile device into a tool that is not focused on the
study. Therefore, the slogan is to apply a methodological strategy as part of student learning, where
teachers teach students using mobile devices to make them learn [3]. Some universities currently work
with digital education platforms, which interact with mobile devices in the university system's face-to-
face (synchronous) and virtual (asynchronous).

The problem of the present research work was developed in a university institution in the department of
Metropolitan Lima in Peru in which mobile devices were used as support for student learning through
automated tests that allowed the necessary support to improve academic performance by implementing
in these same levels of help to generate effective feedback from which the student can reflect on the
knowledge gap and procedure in the subjects of Engineering. Therefore, developing a mobile
application for automated exams with levels of help in student learning is proposed. With all the above,
the formulation of the problem is expressed as follows:

To what extent does the Mobile applicationautomated examsinfluence withhelplevelsfor
learningengineering students influence engineering students learning?

Also, the general objective of the research project is:
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To determine the influence of the Mobile applicationfor automated exams with levels of help for
engineering students learning.
Mobile application for automated exams with levels assistance

2. Background, literature review, state of the art.

The background in the respective research is given by [4] to determine the influence of the design and
implementation of an online assessment system for student learning at a university in Lima. An online
assessment system was designed and implemented with web technology consisting of proctored and
exercise grade tests, where students answer questions with the optional use of aids that allowed them to
improve their results. We worked with a population of 30 students of the Programming Language I
course. The results of the hypotheses indicate that there are significant differences in general learning,
learning of conceptual, procedural, and attitudinal contents after applying the Online Evaluation
System in the results of the input and output evaluation (p < 0.05), being the average of the Post Test
higher (p = 0.000); therefore, it is concluded that the system improves the evaluation of declarative,
procedural and attitudinal learning. On the other hand, [5], in his research, determined that the
educational website, as a didactic resource, improves the procedural learning of students in the
Fundamentals of Web Design course. Likewise, the type of research was quasi-experimental”, since it
used two sections already formed (experimental group and control group) made up of 28 students each.
It was concluded that the study allowed us to empirically prove that the application of the educational
website, as a didactic resource, is effective to improve the procedural learning of the students of
Computer and Systems Engineering of the Web Design Fundamentals course. For [6], this work aims
to determine whether the evaluation system of the Communication and Learning course allowed to
confirm the development of competencies, its design study was pre-experimental, and used a
multivariate quantitative approach allowed to be applied on a sample of 140 students who made up the
study population. It was concluded that the evaluation system used in the Communication and Learning
course has allowed confirming the development of generic competencies in first-year medical students,
in general, 82.9% of the population achieved the development of competencies at a remarkable level,
and 5% reached an outstanding level of development; these results have involved the use of the
multiple regression techniques. Also, [7] aimed to build a prototype and apply an automated objective
test of multiple alternatives that include levels of help through modern software development tools to
improve the process of knowledge assessment and accelerate the process of its qualification. The type
of research was exploratory, causal, and applied. The population was the students of the superior
university level confirmed by 3 samples of 35 students each. The results of the thesis were that the
automated objective exam using levels of help allows the grading scale of the evaluations to show
greater variability compared to traditional objective exams.

The grading of automated objective exams is much faster compared to developmental exams since it is
immediate. The use of aids in the exams provides the possibility of improving the learning level of the
students in case of doubt or lack of knowledge to answer a question. The use of aids in some questions
of the evaluation improves the qualification results and the possibility of the students' response,
decreasing the wrong answers and blank answers and reducing the probability of trying to use chance
or guessing to answer the questions.

Next, let us define the mobile application concept; according to [8], the user can interact with mobile
apps by using the storage space of the respective device or be integrated as part of the hardware. For
example, a person walking through a city and using a mobile app whose geolocation function works
with maps within the device; or an app that allows me to use it as a phonebook specifically for
professionals, achieving such communication between them through a phone call, email or text
message.

For the learning variable according to [9], learning one hose that the learner must achieve and therefore

must be evaluated by the learner. Likewise, [10], learning is the process of capturing knowledge, skills,
and talents; it is the key to the development of human behavior. The process of learning differs from
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one individual to another. Learning comes from effective practice or experiences. A person learns from
physical and mental activities.

3. Materials and methods, methodology

The research is of the applied type. Also, the research design is experimental. Although the type of
design is quasi-experimental according to [11], at least one independent variable is deliberately
manipulated, the subjects are not randomly assigned to groups or paired, but the groups are already
formed before the experiment. In the following, we will present a table describing the respective
research design:

Table 1: Research design

Grupo Pre - Test Intervencion Post - Test
The experimental group
(GE) O, X O))
The control group (GC)
03 - 04
GE: Experimental group
GC: Control group
X: Mobile app
O1: Pre-test of the experimental group
02: Post-test of the experimental group
03: Pre-test of the control group
04: Post-test of the control group

According to [11], the population comprises the universe or total set of elements that are part of an
investigation comprising one or more characteristics about the validity of the members of a group. In
the research, the population is made up of 30 university students of the Engineering career, and the
sample, according to the same author [11], is understood as that reduced part or a selected and
characteristic subgroup of the population, which determines the number of subjects that will make up
the study sample. Therefore, the sample will be the totality of the population; therefore, it is a census
sample. The technique used was the survey, and the data collection instrument was the questionnaire
(examination).

4. Results

The influence of the Mobile application for automated exams with levels of help for engineering ,
achieving the results of the learning indicators of engineering students, embodied in the specific
hypotheses of which were analyzed and treated with the IBM SPSS version 25 tool through the
experimentation of a pre-test and post-test. Next, we will present the results of the research, which is
constituted by the validation of the respective hypotheses:

a. General Hypothesis Statement

Null Hypothesis (HGO): The use of the Mobile applicationautomated exams with levels of helpdoes not
improve engineering students' learning.

Alternative Hypothesis (HGa): The use of the Mobile applicationautomated exams with levels of
helpimproves engineering students learning.

b. Specific Hypothesis 1

HE1y: The use of the Mobile applicationautomated exams with levels of helpdoes not improve the
learning of declarative content of Engineering students.
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HEla: The use of the Mobile applicationautomated exams with levels of helpimproves the learning of
declarative content of Engineering students.

Table 2. Results of the inferential statistics for Specific Hypothesis 1

t-test for equality of means
° 95% confidence
3l 23 o interval of  the
3| 52 g differen
2 8 s 3 ifference
25 E % § lower Higher
Compari | Equal ,022 -1,240 ,522 -2,290 -,190
son  of | variances
declarati | are
ve assumed
content Equal ,022 -1,240 ,522 -2,293 -,187
learning | variances
are not
assumed

Table 2 applies the T-Student test statistic for independent samples, with a confidence level of 95%, %.
Again, significant differences (p=0.000<0.05) are observed in declarative content learning after applying
the automated mobile application with levels of help, andHo is rejected.

Specific Hypothesis 2

HE1y: The use of the Mobile Application for automated exams with levels of help does not improve the
learning of procedural content of Engineering students.
HEla: The use of the Mobile Application for automated exams with levels of help improves the

learning of procedural content of Engineering students.

Table 3. Results of the inferential statistics for Specific Hypothesis 2

TEST STATISTICIANS
Sz ° 8 s &
= o S
<z 2 SZ .23
oSz 22z B ez
COMPARISON OF | 102,000 427,000 -4,285 ,000
PROCEDURAL
CONTENT
LEARNING

In Table 3, the Mann Whitney U test statistic is being applied, with a confidence level of 95%.
Significant differences (p=0.000<0.05) are observed in procedural content learning of Engineering
students, after applying the Mobile App for automated exams with levels of help, the Ho is rejected.

6. Discussion
In the research of [5], in his research work, whose result indicates that there are significant differences

(Students "t" (Sig=0.000)) after applying the computer web system in improving the learning of
procedural content, this result is equal to the significant difference (Students "t" (Sig=0.030) ) of
procedural content learning with the use of the Mobile Application for automated exams with levels of
help for those of Engineering students. Therefore, both research projects demonstrate that procedural
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content learning can be optimized using a web or mobile application. In addition, we also found a "t" of
Students (Sig=0.030) in the dimension of the declarative or conceptual content of learning; being less
than 0.05, we demonstrate that the dimension of conceptual or declarative content of learning also
improves when using the Mobile application for automated exams with levels of help for Engineering
students, therefore we conclude that the Mobile application for automated exams with levels of help
improves the learning of procedural and declarative content of Engineering students. Likewise, [4]
presents in its results significant differences (p = 0000 <005) in the learning of procedural and
declarative content, after applying the online assessment system in the pretest and posttest of which
these same results also has our research in the dimensions of learning procedural and declarative
content but with the difference is that our research has been executed a Mobile Application for
automated exams with levels of help.

7. Conclusions

The conclusions of the present research are:

The Mobile Application for automated exams with levels of help was executed, which presents
significant differences in the dimension of declarative content learning, in the results of the input and
output evaluation (p<0.05) being higher the average of the Post-Test, (p=0.000); therefore, it is
concluded that the Mobile Application for automated exams with levels of help optimizes the
declarative capacity contents of the learning of Engineering students and the Ho is rejected.

The Mobile Application for automated exams with levels of help was executed, which presents
significant differences in the dimension of procedural content learning, in the results of the input and
output evaluation (p<0.05) being greater than the average of the Post-Test, (p=0.000); therefore, it is
concluded that the Mobile Application for automated exams with levels of help optimizes the
procedural capacity contents of the learning of Engineering students and the Ho is rejected.
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