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Introduction

As shown in the previous deliverables, the main objective of the VERSA project is the
stimulation and training of various soft skills linked to entrepreneurship and open science in
doctoral students from universities in the European AURORA network (URV, UIBK, VU). To do
this, as we have already demonstrated in the previous training modules, we use commercial
video games for periods of 2-3 months of play, accompanied with a pre-post test evaluation
procedure through the use of standardized tests, previously validated by the scientific
community.

As mentioned in the D3.2. 1st Data analysis, the measuring of the soft skills individually
before and after each module and the variation of the students number remain the same.

In this way, each VERSA module offers a varied type of data that need to be analyzed with
different statistical tests to contrast said progress and interpret the results with the least
amount of bias possible. Prior to that point, the type of data and variables in the current
analyzed modules are presented.

Data typology

Given the application of different measurement tools in the project, different types of data
arise.

On the one hand, the data is generated through the application of standardized tests, with
the aim of quantifying the levels of soft skills both before and after the intervention with the
video games as training tools. Below are the different standardized tests applied in the last 3
modules of VERSA.

- Module 6. Time Management

To measure Time Management we applied the Time Management Questionnaire (Britton
and Tesser, 1991). The time management questionnaire included 35 items, each answered
on a 5-point scale consisting of the responses always, frequently, sometimes, infrequently,
and never. In scoring, 5 points were assigned to the response at the end of the scale that we
defined a priori as the "good" practice and 1 point was assigned to the response at the other
end of the scale, with intermediate values given for the other responses. Higher values on
the scale correspond to better time management practices.

- Module 7. Judgment and Decision Making

In the seventh module we applied the Life Skills Development Scale (Darden et al., 1996), as
we did in the fourth module (complex problem solving). With 15 Likert-type 4 questions, the
test has been validated as a subscale for measuring judgment and decision making (since it
is part of a test with more than 60 questions), comparing the results with other assessment
tools (Heppner, 1988). There were significant correlations with instruments purported to not
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relate to problem solving/decision making skills (e.g., Miller Social Intimacy Scale, The Ego
Identity Scale, and The Physical Self-Efficacy Scale). This suggests significant overlap between
the constructs.

- Module 8. Goal Setting

In the final module of the VERSA project, we applied the Goal Setting Questionnaire
(Gaumer Erickson et al., 2017) in order to measure the goal setting soft skill. This test
presents 19 items on a 5 point Liker scale, that ranges from 1 (Not very like me) to 5 (Very
like me). In scoring, assigning 5 points to Very like me answers and 1 to Not very like me,
higher values on the scale correspond to better goal setting skills.

On the other hand, the data is generated through the telemetry of the video game, thanks
to the use of the different video games and the softskills.games platform, with an algorithm,
based on a theoretical and hypothetical model, capable of transforming the performance of
players to levels of soft skills. Given the current structure of the platform, this data is
represented by thresholds or levels, as explained in the previous deliverable. This way, the
data analysis is limited to the study of the first two thresholds. So here we would be talking
about a qualitative ordinal variable, which shows whether the user has exceeded the
threshold (1) or not (0), for each of the thresholds (level 1 and 2).

In a complementary way, sociodemographic data are also added with the aim of expanding
the hypotheses with the aim of finding interesting data and results. For this reason,
qualitative variables such as gender (male/female) or the area of ​​study/research field of the
students (biology, engineering, etc.) are also present.

Objectives

The objectives of the current project are described on the previous deliverable (D3.2. 1st
Data analysis), so in order to keep the information here relevant, the objectives section and
the next one are summarized. If the bibliography justification of the following hypothesis is a
target of interest, please refer to the deliverable D3.2. 1st Data analysis.

Hypothesis 1: There are changes in soft skill due to playing the video game. After the use of
the video game, the players will have increased their soft skill level.

Hypothesis 2: Both measurement tools (standardized test and softskills.games platform) are
positively correlated. Gecon.es is applying its own soft skills measurement methodology
through the use of commercial video games called softskills.games.

Hypothesis 3: There is a significant difference between genders and soft skills
improvements, indicating that one specific gender has improved more than the other.

Hypothesis 4: There is a significant difference between genders and soft skills previous score,
indicating that one specific gender has a higher soft skill level than the other.
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Hypothesis 5: There is a significant difference between study area and soft skills
improvement, indicating that students of a specific study field have improved more than
others.

Hypothesis 6: There is a significant difference between study field and soft skills previous
score, indicating that students of a specific study field have a higher soft skill level than the
others.

Hypothesis 7: Gender and field of study are predictors of the soft skills level.

Analysis methodology

As mentioned before in the deliverable D3.2. 1st Data analysis, here the statistical analysis
summarized on each hypothesis is exposed, again utilizing the JAMOVI software:

● Hypothesis 1: T-test for dependent measures and the Student’s t statistician or
Wilcoxon’s W if the distribution is not normal.

● Hypothesis 2: Spearman’s statistician to discover how these variables correlate.

● Hypothesis 3 and 4: T-test for independent samples and the Student’s t statistician if
the distribution is normal or Welch’s t if the variance homogeneity assumption is not
met. If the sample is not normally distributed we used the Mann-Whitney U-test.

● Hypothesis 5 and 6: ANOVA and the Fisher’s f statistician if the variances are
homogenous or Welch’s t if the variance homogeneity assumption is not met. At the
end, we used a Post-Hoc Test to see the comparison between each group. If we can
assume equal variances we used Tukey test, if they are not equal we used
Games-Howell test.

● Hypothesis 7: Regression analysis to see how much of the variation in soft skills is
explained by gender and how much by the field of study.

Results

Having seen the different types of data that VERSA generates and how to analyze them to
contrast the different hypotheses that arise naturally in an application with an educational
objective, the results of the second half of the VERSA project are presented below.
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Module 6, 7 and 8 are temporarily embargoed to avoid potential conflicts with future
releases.

Summary

As a summary, the results of each of the hypotheses for each of the modules are presented
below, showing “Yes” if the hypothesis is accepted or “No” if it is rejected:

Hypothesis
1

Hypothesis
2

Hypothesis
3

Hypothesis
4

Hypothesis
5

Hypothesis
6

Hypothesis
7

Module 6 Yes No Yes (m>f) No No No No

Module 7 Yes No Yes (f>m) No No No No

Module 8 Yes No No No No No No

Conclusions

According to the data presented we can keep providing evidence on the application of video
games as educational tools.

First of all, regarding hypothesis 1, as in the previous deliverable (3.2), all the modules
present data that supports the idea that the video games had a positive influence on the
soft skills development, at least in a perceptual level, comparing the scores of the
corresponding standardized test applied in a pre-post mode. Specifically, regarding each
module, we can assume that in the module 6, the use of Minion Masters video game has
increased the Time Management soft skill (t=-3.17, p<.001), in the module 7, the use of
Gems of War video game has increased the Judgment and Decision Making soft skill (t=-5.11
p<.001) and finally in the module 8, the use of Alien Swarm Reactive Drop video game has
increased the Goal Setting soft skill (t=-4.97, p<.001).

All these results act, again, as Key Performance Indicators that reflect, per module, the
success of applying video games as educational tools for improving entrepreneurial and
open science soft skills as the main VERSA objective. Providing more evidence about the
educational potential of video games, a hypothesis investigated by several authors with a
large pool of data and evidence behind. Just is the case about Judgment and Decision
Making research regarding video games use, showing positively their influence in this
specific soft skill development (Ball, 1978; Green et al., 2010; Joeckel et al., 2012; Buelow et
al., 2015). This phenomenon also happens regarding Goal Setting and its development
through video games (Griffiths, 2002; Nebel et al., 2017), a hypothesis also supported by
VERSA data.

Same as before, some unknowns related to the improvement of the soft skills in each of the
modules are questioned after the application, together with the presence of other variables
that may be affecting said perceptual improvement. As mentioned in the deliverable 3.2, age
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may be playing an important role here as well as previous gaming experience or digital skills
that allow the players to habituate more quickly to video games.

Regarding hypothesis 2, all the modules show a non significant relationship between the
measurements carried out with the standardized tests and the softskills.games platform. In
fact, with an afterwards analysis, this makes a lot of sense. We are comparing here two
different measurement tools that measure two completely different things. On one hand,
the softskills.games platform provided by Gecon.es Foundation is measuring the
achievements that players get inside the video game. Those are behavioral indicators. On
the other hand, the standardized tests applied are measuring the perception of the soft
skills, asking, for example, how good you think you are in a specific soft skill. So even if the
correlation coefficient was positive and significant, it would be irrelevant, since both
measurement tools are not measuring the same concept (taking into account that one of the
alternative objectives was to prove the softskills.games validity as a measurement tool). This
is something that will be corrected on the posterior VERSA application or project evolution,
changing the perceptual standard tests for behavioral ones, in order to match the resulting
data with softskills.games platform data.

In relation to hypothesis 3, on the contrary from the data presented in the deliverable 3.2
about the previous models, model 6 and 7 do present significant differences regarding
gender and the perceptual improvement of the associated soft skills. Specifically, the data
shows that men seem to perceive better improvement (t=-3.18, p= .002) in Time
Management, and women perceive better improvement in Judgment and Decision Making
(t=-2.32, p= .024). This data is not supported by the bibliography mentioned in the
hypothesis justification in the previous deliverable (3.2) (Levant et al., 2016; Tomić et al.,
2019), but we think we are providing specific data that the scientific community has not
reported yet, since they are not specific research about soft skills perceptual improvement
regarding Time Management and Judgment and Decision Making soft skills.

Also, looking at hypothesis 4, the results are very clear. None of the modules presented
significant difference, indicating that there were no significant differences prior to the
training between genders regarding the levels of Time Management, Judgment and Decision
Making and Goal Setting. These results support the conclusions of the previous
investigations (Ahmad, 2013; Balcar, 2014; 2016; Ismail et al., 2017).

Regarding hypothesis 5 and 6, as in the previous deliverable (3.2) none of the modules
present significant differences between the different study fields and both the soft skills
improvement and the previous soft skills levels. This supposses more evidence supporting
the idea that any of the fields of study analyzed (Natural and Health sciences, Social sciences
and humanities and Engineering and Technology) have an influence on soft skills, showing
the same soft skills levels prior to the training and the same soft skills perceptual acquisition
or improvement. Which, again, benefits all students to face the transversal demands of soft
skills from a work context (Williams, 2015; Cimatti, 2016; Rao, 2018).

Finally, regarding hypothesis 7, again, none of the modules present a solid significant
predictor model. Meaning that gender and field of study seem not to have an influence on
soft skills levels, prior to the training. This result is consistent with the results provided on
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the rest of the qualitative variables hypothesis, with the general conclusion that no direct
relationship between gender or study field and soft skills levels can be shown. Assuming that
both gender and field of study do not act as predictors. There is no research that has tried to
explore what predictors soft skills have, beyond isolated works (Lapiski, 2021), thus making
the present results a basis for this more specific line of research. An alternative that could be
investigated in the future, especially in a video game training context, is to consider other
qualitative variables as predictors. For example, the variables mentioned already in this
document, how age or previous experience with video games could be determining factors.

As a final conclusion of the second half of the project, a total success can be inferred in
terms of soft skills development of the participants. In addition to mentioning the
exploration of different hypotheses derived from sociodemographic data.
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