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Abstract—Mobile technology is a popular tool used to improve education
efficiency, increase the availability of education and motivation for it across
generations who have grown up in a digital environment. However, its impact on
learners in risk assessment training in financial and engineering education fields
is unknown. Projects are fraught with risks, so individuals responsible for a
project need to possess strong skills to handle the risky circumstances
successfully. Unfortunately, candidates for a bachelor’s degree in technical fields
in Russia have an insufficient risk competence. This study offers a five-unit
program combined with mobile learning to solve this problem. The study
involved 128 students recruited from the Noyabrsk Institute of Oil and Gas
(Yamalo-Nenets Autonomous Okrug, Russia). All participants were divided into
three groups: two experimental and one control. During a semester, participants
in the experimental groups followed the proposed program in a mobile setting,
while the control group was offered the standard curriculum. One of the
experimental groups received a part of the instruction using mobile technology,
while the other was trained according to a traditional in-class mode. Based on the
learning outcomes, three types of tests were conducted: one was on math
problems, and two others comprised problem-solving tasks. The results showed
an improvement in the student outcomes: the test scores of the experimental
groups were higher by 24.78% and 32.75% than that of the control group.
Furthermore, mobile learners were found to perform better than classroom
learners. Thus, the hypothesis of the study about the advantage of the proposed
training program (IAMF) in the field of risk management was confirmed, and the
greater effectiveness of training based on mobile learning was provided.

Keywords—Innovation activity assessment, mobile learning, project risk, risk
assessment, technical specialist

1 Introduction

In digital pedagogy, mobile learning and cloud technology in financial training are
amongst the least studied topics [1]. Meanwhile, the role of digital systems that permit
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deepening of learning is not to be called into question [2]. A risk management system
is a complex top-down framework for manipulating risks and opportunities in order to
reach the desired result. The system deals with capital investment and economic rela-
tions between businesses that pose a certain degree of risk. In modern conditions, risk
management systems coexist and integrate with digital technologies that enable big data
processing, cloud computing, forecasting and decision-making operations [3,4]. The
risk management framework is a selection of techniques and tools for predicting the
likelihood of risks so that their negative consequences can be excluded or reduced. It
also includes policies and procedures established for the identification, measurement,
management, and control of risks [5].

The use of mobile devices and cloud technologies makes it possible to simultane-
ously implement several of the most important concepts of higher education. These are
learning anytime, anywhere, lifelong learning and learning from multiple sources [1,6].
The accessibility of technologies and information becomes real only with the use of
mobile devices and networks as a means of learning, which requires the formation of
certain skills in students, preferably from a very early age [7]. Mathematical knowledge
and skills require a relatively large amount of so-called deep work, concentration and
frequent reference to sources and exercises. It is more convenient to organize such ac-
cess using mobile and online technologies [4,8].

To date, there are little undertakings for the design of digital, specifically mobile,
learning environments for corporate risk specialists [6]. Furthermore, technical fields
are challenged by insufficient project risk competence. The process of decision making
by project executors is fraught with risks (uncertainty), especially when there are many
random factors influencing the execution [9]. In view of this, the economic efficiency
analysis of the investment project will be incomplete and unreliable if the risk aspect of
the project is neglected.

2 Literature Review

Very few studies are devoted to risk analysis training in a mobile setting. Most of
them relate to single cases of using mobile technologies to educate users or facilitate
financial analysts in their work [1,10]. Nevertheless, it is known that mobile technolo-
gies offer the potential to significantly improve the quality of education within many
fields. This effect arises from the increased degree of freedom given to students, on the
one hand, and from the improved communication with the teacher, on the other [§].

Mobile devices give access to information, which may be taken at any time from the
cloud. This feature provides a student with the opportunity to learn at their own pace
[2,6]. With the aid of mobile devices, students can find help instantly, whilst teachers
may control the learning process and better guide their students during the assignments
[11]. The use of ready-made mobile platforms makes it possible to accelerate the inte-
gration of classic programs focused on classroom teaching into an online format. This,
in turn, increases the audience’s access to new knowledge and makes it easier for stu-
dents to form their own educational trajectory [12]. From this perspective, the use of
mobile technologies facilitates in-depth learning and immersion into the topic.
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Mathematical knowledge requires constant work and regular revision. In the practice
of using a digital environment, researchers have noticed that the use of elements of
mobile learning and access to assignments and class materials through mobile devices
increase the quality of learning, reduce anxiety, and create conditions for improving
academic achievements [13]. The scholars have also found that a critical factor in the
formation of effective skills using mobile learning is the level of acceptance, the level
of digital competence and the high assessment of mobile and online learning technolo-
gies by teachers [7,14]. These criteria correspond almost equally to the use of mobile
technologies in elementary, secondary, and higher education. If at an early age the foun-
dations of digital literacy are laid, and the skills of using the digital environment as a
learning environment are formed, then the success of a student and future professional
will be much more prominent [12,14].

In the economic analysis of a company, there is a variety of risk-based decision-
making techniques. These methods are based on the assessment of innovation activity
performed by a company. Nikolskaya et al. [15] used a taxonomy-based approach to
assess innovative potential. The comprehensive assessment framework for innovation
activity consists of a composite innovation activity indicator and three variables that
affect the composite: the percentage of R&D; the number of new solutions over the
year; and the number of new competencies acquired by a company due to innovative
activities [16]. A stepwise approach to assessing the company’s level of innovation in-
volves the settlement of metrics; adjustment of measurements; and identification of
those parameters that can make up an integrated measure [17]. The risk assessment
framework for investment projects has been recently given attention [4,18,19]. One of
the most common methods for assessing innovative project risks is the expert method
[20]. Using a fuzzy logic approach, Boldyrev sky et al. [21] conducted a quantitative
and qualitative analysis of risk factors based on impact and probability variables. Each
and every risk management system is unique, as it deals with risks that vary depending
on the project. Within the industry, though, projects may be exposed to similar risks
[22]. Since the risk level of the project varies depending on the amount of expected
losses, managers make decisions by using risk scales, a tool for determining the threat
level [23].

Some studies examine risk management frameworks for higher education [24,25],
other focus on projects implemented in various industries. Dehdasht et al. [26] have
investigated risks in oil and gas construction projects with the DEMATEL-ANP ap-
proach (Laboratory for Testing and Evaluation of Decision Making and Analytical Net-
work Processes). That method helps one to construct a structural relationship among
the different influence factors to visualize complex correlations. The financial risk of
investments in timber transportation was quantified by building pseudorandom scenar-
ios with the Monte Carlo simulation method, in addition to the Net Present Value tech-
niques, the Modified Internal Rate of Return, and the Profitability Index, all commonly
used in financial investment projects [27]. Risks of investment in water management
projects were addressed using a hybrid multi-criteria decision-making method that in-
tegrates quantitative and qualitative criteria value domains in the same decision-making
model. The method is based on a decision expert and multi-attribute utility theory meth-
ods, which were modified to facilitate conversion between criteria domains [28].
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Muriana and Vizzini [29] used a deterministic technique to assess and prevent pro-
ject risks. Comparing input factors with the planned ones (costs, quality, and time) at
each phase of the project, they measured the impact of actual performances on the pro-
ject. The risk degree of the project was determined using the Weighted Sum Method.
Through a cross-country survey, Weingarten et al. [30] examined differences in supply
chain integration efficacy based on the business risk (measured in terms of the rule of
law) and the mitigating effect of the supply chain risk management practices. Dereli
and Altun [31], Guerard et al. [32], Farooq et al. [33], and Korol [34] addressed the risk
of innovation projects using mathematical methods for calculation. Raskatova [35] as-
sessed the risk of investment projects through the Fuzzy Set Theory.

Preliminary analysis of bachelor training revealed the following shortcomings. First,
bachelors majoring in technical fields have insufficient competencies to assess and han-
dle project risks as well as to model innovation activities through a variety of methods
for quantitative risk analysis. This requires more regular classes and a number of special
tasks that increase student’s competence that can naturally be implemented using mo-
bile learning and mobile access to learning materials and assignments [12,36]. These
include statistical and analytical techniques, expert and analogy methods, financial sta-
bility and solvency assessment frameworks, and cost-benefit approach. Second, the
teaching and learning framework needs improvement to meet modern requirements to
its methodological and organizational dimensions.

Research hypothesis: vocational technical education will become more effective
with the use of mobile devices (M-learning) and a systematic approach to model inno-
vation activities in a risky context. The aim of the study is to improve the risk manage-
ment competence of bachelors in technical fields by offering a series of sessions aimed
at modeling innovation activities of a company operating in a risky environment.

3 Methods

The study of three groups of same-year students (two experimental groups and one
control group with 32 students in each group) was carried out in the Noyabrsk Institute
of Oil and Gas (Yamalo-Nenets Autonomous Okrug, Russia). Students in the experi-
mental groups received lectures on innovation activity modeling frameworks (IAMF)
for companies operating in a risky environment, whilst the control group was assigned
to follow the standard program (the description of the program is given below).

All participants were 3rd-year students. An experiment with the use of different
types of training was carried out over three months in the first semester. The participants
were invited on condition of anonymity; no personal data were collected or stored dur-
ing the study. Based on the results of the training, the participants of all groups passed
the tests described below almost simultaneously, within two working days, being in
classroom conditions. Each of the test results was assigned with a unique identifier, and
thus the personal data of the students were not shared.

The statistical data obtained as a result of the study were processed and visualized
using the MS Excel 2016 program.
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The first and second experimental groups comprised students who received
knowledge through M-learning and students taught the traditional way, respectively. In
the M-learning group, learners were given the opportunity to access learning content
using free cloud storage services such as Google Drive, Microsoft Azure and DropBox
as well as mobile apps. As a learner proceeded through the course, a teacher uploaded
a variety of new learning materials to the cloud in the form of a text or a hyperlink. In
this study, audio and video lectures as well as textual and graphic materials were used.
All participants were selected on a voluntary basis, informed of the aim of the study,
guaranteed anonymity and confidentiality. To ensure anonymity in competence assess-
ment, each learner was given a unique identifier.

The assessment of progress towards competence was carried out via three 10-item
tests at the end of the training course. The first test consisted of math problems, whilst
the second and third tests comprised objective questions related to the theory of risk
and risk modeling, respectively. The correct answers and solutions to the problem were
rewarded with one point. The maximum score on each test was 10 points. After the
results of the assessment have been processed, the mean and standard deviation (SD)
were calculated. The correlation between groups was found.

The study had limitations due to the fact that it was conducted only in one of the
universities and specialized only in mathematical problems of determining risks. The
results for similar training programs can be verified and extrapolated to a wider area,
and this is the goal of further research.

4 Results

4.1 Results of competence assessment

The results of the study are displayed in Fig. 1. It is evident that learners receiving
TAMF lectures performed better as compared to control group learners. The difference
between means of all groups is lower than their standard deviations. For instance, the
mean of M-learners on the risk modeling test was 8.16 with a standard deviation of
0.26; the mean of classroom learners on the risk modeling test was 7.88 (SD, 0.27); and
the mean of the control group was 5.54 (SD, 1.18).

Thus, the results of different tests within each group are more stably distributed and,
to a small extent, depend on the qualitative characteristics of the complexity of a par-
ticular test. Moreover, the difference between groups in each test is statistically signif-
icant. The only exception is the risk modeling test, the results of which are always lower
than in other tests in all groups.
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Fig. 1. A Comparative Display of Test Results after the IAMF Program

The best scores in this study belong to M-learners. This suggests that providing stu-
dents with the opportunity to control their own learning experience helps them achieve
higher results. Not only experimental groups performed significantly better than the
control one, they scored higher on every test. This indicates the high efficiency of the
proposed IAMF program. M-learners had scores on the first, second, and third tests
higher than those of the control group by 24.78%, 30.57%, and 32.75%, respectively.
At the same time, differences between the means of those tests were not significant:
8%, 3.5%, and 3.5%, respectively. Nevertheless, the improvement in learning outcomes
with mobile learning is noticeable enough to conclude that this technology has the
potential to increase learning efficiency.

It should be noted that the results also demonstrate their possible dependence on the
type of tasks. In all three types of tests, the participants showed the lowest results on
risk modeling tests (8.11, 7.88 and 5.64, respectively). The difference for these tests is
statistically relevant for each of the results, which indicates the significance of the
parameter of the qualitative value of the tests performed. The results demonstrated by
the control group are consistently and statistically lower than the other two groups for
all types of tests. This indicates that the application of the IAMF methodology shows
significantly higher learning outcomes compared to the conventional training program.

4.2  The IAMF program description

The IAMF program includes course work in statistical (unit 1) and analytical (unit
2) risk assessment, fuzzy-plural models for evaluating risks (unit 3), and expert analysis
(unit 4).

Unit 1. Statistical Methods of Risk Analysis: In this unit, students will learn about
methods for quantifying risks, for analyzing profits and losses (P&L), for determining
the probability of a threat event, and for determining the risk level.

Unit 2. Analytical Methods of Risk Analysis: This unit gives knowledge about the
sensitivity analysis method, risk-adjusted discount rate approach, certainty equivalent
method; and the scenario analysis technique.

112 http://www.i-jim.org



Unit 3. Fuzzy-Plural Approach to Risk Analysis: Students will learn that the
fuzzy-multiple approach may be efficient in producing solutions with low-quality input
or in situations where there is no sufficient information base.

Unit 4. Expert Judgment in Risk Analysis: This unit focuses on a set of logical,
mathematical, and statistical procedures for processing the expert survey results.

5 Discussion

For over a decade, mobile learning has been successfully adopted in many countries.
Today, many universities around the world integrate M-learning with their education
programs [36]. There are several factors underlying M-learning effectiveness. Of these,
the most important factor is that students are already familiar with mobile devices, as
they were born into the world with digital technology. So far, students view the use of
smartphones and other gadgets in the classroom as a natural way to learn [11]. Second,
mobile learning creates flexibility. This is especially important when senior students
combine study with work. Students who are not yet working, but strive for high aca-
demic success, need to form their own rhythm of learning and access study materials
and assignments at any time as well as interact with a teacher and classmates in the
general educational environment. Such an environment is provided by special online
training systems that support mobile access to their services [13].

The ease of access to the learning content gives many students the opportunity to
deepen their knowledge by looking at sources other than those offered by a teacher
[1,6]. It is stressful to increase the effectiveness of education while coping with the
increasing load of information. The solution may be the use of modern teaching aids
such as mobile devices, gamification tools, and even special means for stimulating the
nervous system [37]. It is important to understand that mobile learning makes it easier
to master the material and reduces the stress experienced by students in traditional
educational environments [38]. A number of studies convincingly demonstrate that it is
representatives of engineering, mathematics and other computational specialties who
benefit greatly from the use of mobile learning [1,6,8,11]. There are also separate stud-
ies confirming the effectiveness of the use of mobile and online learning by financiers
as well as in the framework of education of different age categories and in different
countries [12,38].

It should be noted that very little research is devoted to mobile learning in financial
education. The study of analytical models for risk modeling normally is calculation-
intensive. Nevertheless, mobile technologies have already been used in Thailand to
improve decision making in financial management [38]. The advantages of M-learning
have been demonstrated in this study. Even though both groups in presented research
receiving training under the new methodology showed significantly better results, the
group focused on the mobile form of learning showed higher results for all types of
mathematical problems associated with risk assessment. This indicates both the novelty
of the current work and the fact that the traditional approach to financial education may
not be justified today.
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The proposed education program resulted in significant improvement in student out-
comes. It provides in-depth knowledge about the analytical methods of risk assessment.
In risk-based innovation activity modeling, analytical methods are applied when the
available information is limited and quantitative risk analysis is required. These
methods assess the probability of losses by mathematical models and are used mainly
for investment projects [19].

6 Conclusion

The present study proves that M-learning will improve the quality of vocational tech-
nical education. The proposed learning course design will help vocational education to
produce specialists who are capable of dealing with project risks. For instance, redefin-
ing the training framework for bachelors with a systematic approach to innovation
activity modeling may boost their risk competence. This study does not claim to provide
an exhaustive scientific description of how the risk competence of bachelors in
technical fields can be improved. Future research may focus either on developing an
innovation activity modeling program that will embrace methods other than those
incorporated in the proposed solution or on improving the present framework for risk
analysis.
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