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Abstract: The paper is based on the experience gained in creating eLearning courses to keep the
student's interest high, to encourage them to study additional materials in order to achieve the level of
complexity proposed by the discipline objectives. The combination of specific gaming-techniques with
simulation elements has been combined into designing the e-learning content. The degree of
motivation and the interest in the discipline were appreciated by comparing the results obtained by
students attending a blending-learning to those students who did the didactic activities in the
traditional way. At present, there is a decrease in students' interest in technical subjects. On one hand,
the complexity of these disciplines is high, and moreover, in order for the students to achieve the
didactic objectives of the discipline, they must make a sustained effort and combine the individual

study with the explanations in the classroom.
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1. Introduction

The current development directions applied
in the design of content online refer to
concepts such as m-Learning,
microlearning, mobile apps for learning as
well as gamification, simulation and
interactivity [1].

The synergy between the trend and the
coherence of the teaching objectives can
lead to measurable results both in long-life
learning and in student - centered learning
in the training phase. m-Learning,
microlearning and mobile apps for learning
refer to the device independence, well-
designed responsive contents, and lessons
consisting of modules that require a short
time for scrolling [2].

If these concepts are more suited to long-
life-learning, interactivity and simulation
can also be used in blended learning for
undergraduate programs of study [3]. The
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degree of interactivity in the content or the
assessment part is designed to maintain a
high level of interest for the student. In the
content creation section, explanations
combined with simulation or asynchronous
interactions allow students to understand
the phenomena at their own pace and
resume them whenever they feel the need
[4]. Simulation and interactivity integrated
in assessment tests allow for both the
learning level and directing towards
sections that may be less understood, as
well as learning from mistakes. Whether the
course takes place in the traditional space,
or it is blending, or is entirely in the virtual
space, the role of the teacher is very
important and the combination of the
traditional pedagogical techniques and the
advantages of using the computer can be
demanding. But if the goals are achieved by
most of the class participants, and the
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students can get a high degree of
abstraction, then, no effort made by the
teacher is considered too high. In order to
maintain the students’ interest, the
development focuses on contents that bring
elements of virtual reality, game-based
learning, interactivity, simulation, or
gamification.

Game-based learning in higher education
involves the use of video games in order to
train students ready for teamwork and for
solving limit-situations and communication
[5].

Interactivity and simulation assures a
permanent dialogue between learners and
eLearning content and can bring the student
closer to a real experience. Interaction and
simulation can be introduced by using
Authoring tools or by integrating e-learning
objects developed in  programming
environments. If, initially, the content was
static, based on .doc or .ppt files, nowadays
the need for a participative engagement of
the student in the lesson can only be
achieved through interactivity [6].
Gamification involves the use of gaming-
specific mechanisms and rules in the
learning process. Gamification, viewed as a
set of strategies, tactics or learning
products, can reshape the eLearning
environment if the content is designed to
meet clearly defined objectives in
agreement with the target group to which it
is intended [7].

Designing e-learning contents by using
topical elements can keep students' interest
in a discipline [8]. However, regardless of
the methods approached, the learning
objects must be designed in accordance
with specific teaching objectives. [9]
Starting from the necessity of integrating
the elements of gamification and simulation
into the e-Learning contents for the
Strength of  materials discipline,
respectively the Artillery Barrels Auto-
fretting course [10], we intend, on one
hand, to create learning objects that keep
the students' interest and, on the other hand,
the student understands the differences

between the types of auto-fretting processes
with emphasis on the hydrostatic process
[11], and the diagram characteristic to the
material [12], [13], - elements studied
within the Strength of materials subject.

2. Creating e-Learning contents

The learning objects that are in line with the
new trends in the field and awaken the
learner's motivation for learning, can be
created either by using Authoring tools or
by designing Java or C ++ applets that
afterwards comply with the SCORM
standard [14].

The theoretical aspects combined with
gaming-specific elements in the educational
content and interaction or simulation can
encourage, support and facilitate the
learning process [15]. The gamification
strategies as well as the customizing
content for each student, the setting of rules
and ramifications, reviewing the ambiguous
parts are just a few aspects that need to be
considered in the design of the learning
content, regardless of the tool that is used
[16].

The adoption of gaming-specific rules
accompanied by simulation is mainly used
for the laboratory works when the provision
of technical rooms requires a sustained
financial effort or the development of
certain skills for students is more than
necessary.

2.1. E-Learning
gamification

In designing courses with technical content,
respectively of those of the Strength of
Materials, we started from an engaging
scenario simulating reality, and
additionally, the students had to observe
certain rules: during the explanations one
cannot intervene, the time associated with
each question is set depending on the
degree of difficulty, the failure to end in the
given time means wrong answer and the
return to the associated explanation part, the
lesson does not have a linear path, it is
individualized according to the selected
option or the given answers.

The elements of mystery and curiosity [7]
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were introduced in order to draw the
students’ attention and to raise their interest
in additional materials in order to ensure a
high degree of complexity. The short
theoretical sequences have always been
followed by simple questions to generate

decision situations so that the student can
gain confidence in his or her own forces
and make him/her continue to study, and
last but not least, to achieve didactic goals.
The complexity was introduced gradually,
using simulation elements [17].

Auto-fretting of artillery barrels

Mechanical characterisics

at the traction test (see the figure)

Strength of Materials Home Help

The analysis of the mechanical properties of the materials specific to the artillery barrels!

The mechanical properties of the materials are
highlighted on the characteristic diagram obtained
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After generating lessons in Authoring tools
Lectora, the files were packaged in
SCORM and imported to the eFront
platform of the institution, from where to be
accessed by those having an account and
password.

3 The impact analysis

For the impact analysis, during the seminar
classes, the students attending the course
were divided into 2 groups:

the first group - G1 — had traditional
seminar activities in the classroom,
receiving and discussing the debated
aspects face-to-face;

for the second group - G2 - a blended
learning was applied, the course was
traditionally held in the classroom, and
the seminar classes took place on the
eLearning platform.

The group breakdown was random based
on the seminar groups. From the point of
view of the environmental, technological
and pedagogical variables, the groups were
relatively homogeneous, that is, the
seminars for all those who were distributed
on the platform were held on the same
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computers and the same type of Internet
connection. The teacher applied the same
didactic strategies both at the course and at
the seminar. The differences at the level of
each group are related to the concentration
capacity and the knowledge of each student
[18].

After the seminar classes allotted to
assignments all students were evaluated on
the platform through a common test
consisting of multiple choice, matching and
short answer questions [9]. During the final
stage, a complex questionnaire with 30
items was designed and applied to each
group to measure the quality of the
program, the educational resources and the
level of ICT. The data we obtained were
statistically processed and the results of our
study confirm that e-learning enables the
introduction of the new formula in teaching
mechanical engineering courses based on
asynchronous e-content by providing extra
information or additional learning methods
besides the traditional courses.

Using the available LMS reports, Lesson
Reports, we analyzed how students
responded to each question. We were not



interested in the score obtained by each
group, but sought to consider whether there
were differences in motivation and interest
in this course. Three-level scales have been
used to indicate the level of their agreement
or disagreement:

e the first scale: I1=strongly agree,
2=agree, 3=neutral, 4=disagree,
5=strongly disagree;

e the second scale: 1=very often, 2=often,
3=occasionally, 4=rarely, 5=never;

e the third scale: l=excellent, 2=good,
3=average, 4=poor, 5=ineffective.

Regarding the use of the specific language,
the first group (G1) did better with the new
terms and concepts, while the students in
G2 group understood the presented
phenomena better and were able to make
the connections easier.
Based on the Lesson Report available on
the platform, it was noted that most of the
students (G2) were more interested in the
course, studied the platform after the
seminar hours, resumed the materials
presented and tried to solve the additional
optional tasks proposed for both groups —
an aspect highlighted by solving the
corresponding test questions.

As an example, in figure 2 the differences

between the two groups' assessments

regarding the evaluation of the didactic
strategy used are highlighted.
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Figure 2 Overall results

The results for the two groups are similar,
but this does not entitle us to jump to
conclusions and say that traditional learning
can be replaced by forms of advanced
distributed learning.

At the same time, the results obtained by
testing the G1 group for questions related to
facultative tasks were much weaker, which
could be an indicator of group motivation.

4 Conclusions

By adopting blended leaning for
undergraduate studies, we can maintain a
high interest in the subjects studied by
students. The integration of new concepts -
gamification, simulation, or interactivity -
into the elearning content allows for a
differentiated course for each student
according to his/her level of knowledge and
facilitates the explanation of phenomena,
processes that, in the traditional education,
require a great financial effort. Moreover, if
there is interest and motivation on behalf of
the student, by combining simulations with
gamification, students can achieve the
learning objectives set for each discipline.
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