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Abstract:

This study aims to develop a discussion framework regarding the applicability of online games
in higher education institutions for enhancing the understanding of the United Nations
Sustainable Development Goals. A typology of online games is discussed, and games are
categorised into three types: knowledge education, survival simulation experience and urban
design simulation. A quantitative method was applied in this study, with data being collected
from game participants who played games of the three types. Ten game attributes were used as
potential independent variables to estimate the dependent variable of the participants’
understanding of the SDGs, using structural equation modelling. The developed and verified
models indicate that each type of game had a unique impact on the participants’ perceptions of
the SDGs based on various factors. This information could be useful as a guide for pedagogists
aiming to enhance students’ awareness and understanding of the content and contexts of
specific SDGs.
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I. Introduction

The Sustainable Development Goals (SDGs) were adopted at the United Nations
(UN) Summit in September 2015 as a successor to the Millennium Development Goals
(MDGs) formulated in 2001. The SDGs are international goals aimed at achieving an
mmproved and sustainable world by 2030. Composed of 17 goals and 169 targets, the project
vows to ‘leave no one behind’. It is hoped that the SDGs will be addressed by everyone, both
individuals and organizations, everywhere on the planet.

The UN SDGs have been discussed as a key topic in regard to socioeconomics and
other relevant fields of study (Oe & Yamaoka, 2020). However, it has been noted that the
discovery of methods for implementing SDGs in citizens’ activities and for enhancing
communication on sustainability with relevant stakeholders needs to be accelerated to realise a
sustainable society.

1.1 Rationale and the Aim of the Study

Although the necessity of enhancing awareness regarding SDGs has been agreed upon
(Oe & Yamaoka, 2020), no models or frameworks have been determined to have a practical
effect In Increasing people’s awareness and transforming their behaviour. In higher
educational organisations in particular, it has not yet been discussed how to enlighten students,
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including young entrepreneurs, regarding the actionable implications of SDGs, which 1s an
urgent and critical 1ssue 1n the current learning environment.

Bearing this in mind, this study aims to explore the potential impact of online games
on enhancing learners’ awareness of sustainability and encouraging behavioural changes
responding to the messages of the SDGs. In domng so, the study focuses upon the
immplementation of digital games as learning maternals. In particular, young people make up a
large portion of the digital gaming population, as younger people are digital natives (Helsper &

Eynon, 2010).
I1. Review of Literatures

2.1 Outline of Use of Online Games in Enhancing Students’ Learning Performances

Previous research has shown that digital games can effectively contribute to education.
For example, Miyan (2017) concludes that digital game-based learning techniques are fruitful
and highly beneficial in teaching students about hygiene in addition, Rossano and Calvano
(2020) point out that children can use digital games to acquire ocean literacy.

Chen et al. (2019) discusses the impacts of digital games on learners’ motivation and
learning outcomes. In line with these discussions, Noroozi (2018) discusses students’
epistemic beliefs and evaluates attitudinal change based on a digital dialogue discourse.
Sanchez-Mena et al. (2019) focus on teachers’ use of gamification in teaching, considering the
moderating role of learners’ gender and age. Knox (2011) also discusses the potentially
meditative and relaxing effects of tasks imposed by the characters of games, using a sensor
attached to the fingertips, measuring pulse and sweating, to determine if one was relaxed. In
this case, game-based biofeedback helped identify signs of anxiety as well as events and
thoughts that could cause anxiety. Overall, the positive impacts of online gaming on players’
cognitive levels and learning outcomes has been thoroughly investigated.

2.2 Potential Pathways to Implement Online Games within SDG Contexts

In the context of SDGs, it has been suggested that games could contribute to a
number of the goals (e.g. SDG 3, ‘Ensure healthy lives and promote well-being for all at all
ages’), by enhancing the well-being of the players. Digital games are also expected to be able to
change individual behaviours and decision-making with respect to certamn problems.
Therefore, in this paper we hypothesise that some digital games may be able to encourage
actions that lead to the achievement of SDGs (Saitua-Iribar et al., 2020). In the next section,
particular game titles will be specifically illustrated, and the hypothesis will be described.

Chen and Pedersen (2012) discuss learners’ mternal management of cognitive
processing while they engage in online learning, while Sierra (2020) has experimented with a
number of economic games based on simulations. Karampiperis et al. (2006) also began
epoch-making research based on a cognitive-based selection of learning objects, in which they
suggest that objective selection methodology could be a cutical factor in implementing games
n teaching. Specifically speaking, some detailed research in contemporary business studies has
also been accumulated m the context of teaching SDG concepts and solutions (e.g.

Hanemann, 2019; Del Cerro Velazquez et al., 2020; Glasser et al., 2018).
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2.3 Classifying Games that Contribute to SDGs at Workshops
a. Overall Outline of Games and Their Relationships with SDGs

The University of Fukui laboratory has classified all 213 games released on PlayStation
4 from 10 January 2019 to 14 Apmil 2020 to see if any are useful for promoting the SDGs. As a
result of multiple workshops m the laboratory, the games were finally classified into eight
types: interaction with others, real-time operation, complex interaction with others and real-
time operation, interpersonal battle, knowledge education, survival simulation experience and
urban design.

At a workshop held from July to August 2020, it was concluded that the top types that
contribute to learning about SDGs are the knowledge education-type, survival simulation
experience-type and urban design-type. Therefore, we investigated what factors in such games
might contribute to the SDGs from the perspective of general university students, via
university classes. After introducing the game content, a survey was conducted to score the
elements that 1t was thought contributed to the SDGs. This data was then used for analysis.

b. Knowledge Education-Type: Bee Simulator and Megaquarium

Bee Simulator 1s an adventure game launched by Oizumi Amuzio in 2020. In the
game, the player controls a worker bee living among many bees and tlies around a field to
complete missions. There is an illustrated book function in the game. As the player plays the
game, he or she can earn knowledge points. Players use the accumulated knowledge points to
earn trophies that resemble the insects and animals they encounter. Trophies are divided into
three categories: insects, animals and plants. In examining the trophies, the player can view
detailed information about the animal, insect or plant (Figure 1).

Knowledge Score
:l

Aeshna mixta
(The migrant hawker)

Figure 1. Bee Simnlator's Lllustrative Function

Megaquarium 1s an aquarium management simulation game launched by Chorus
Worldwide in 2019. In the game, players manage a variety of aquariums. The objective is to
gain more profit by making the aquariums more attractive. To do so, the player must raise fish
n an aquarium environment based on real-life ecology (Figure 2).
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Pigm:e 2. The Name of the Fish and Its Description are Displayed

Throughout Bee Simulator, players can learn more about bees by experiencing their
roles, relationships and habits. In addition, the picture book function may have a positive
impact on education, as players can learn more about other animals, insects and plants. Thus,
through the game, players can actively learn about the bee ecosystem, the value of biodiversity,
and the relationships between animals, including bees, and humans.

In Megaquarium, the player purchases fish and sees a detailed description of the fish’s
biology on the purchase screen. Then, when displaying the purchased fish, the player must
consider which fish to keep in which tank, taking into account each fish’s preferred ecosystem.
As the game repeats this process, the player gains significant knowledge on fish. Thus,
through Megaquarium players can learn about the ecology of vamous fish and their
relationships.

It can be observed and expected that these two games would have a positive impact on
the SDG target 14.2, ‘By 2020, sustainably manage and protect marine and coastal ecosystems
to avoid significant adverse impacts, including by strengthening their resilience and taking
action for their restoration in order to achieve healthy and productive oceans’, and on target
15.5, “Take urgent and significant action to reduce the degradation of natural habitats, halt the
loss of biodiversity and, by 2020, protect and prevent the extinction of threatened species’

(Mace et al,, 2018).

2.4 Survival Simulation Experience Type: Overview of Subnautica and Frostpunk

Subnautica is an open world-type game developed by Unknown Worlds Entertainment
in 2018 (Figure 3). The game begins with the hero waking up in an escape pod as the only
survivor having crashed on an ocean planet. The player then dives into the sea to survive,
aiming to escape through planetary exploration and return to Earth.

s )

Figure 3. Players Begin After Crash-Landing on an Unknown Planet in Subnautica

The game features an open world with a consistent storyline, but survival elements are
the main focus. Marine resources, such as scraps, rocks, minerals, plants and coral, enhance
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the gameplay and exploration experience, and the player can combine these resources to craft
items and facilities to further explore the deep sea.

Frostpunk is an urban design and survival game developed by 11 bit studios in 2018

(Figure 4).

Figure 4. Players Start by Building Small Village in a Frigid Environment in Frostpunk

This game is set on Earth after the planet has been hit by a great cold wave. The player
aims to manage the limited citizens and resources as the leader of the survivors of the
remaining city and to develop the city’s infrastructure and technology. Although there are
aspects of urban development, such as construction, resource recovery and labour
distribution, it can be said that this survival game is highly specialised, as it keeps the player
thinking about what to do to withstand the cold and what is necessary to survive.

In a typical survival game, the player’s equipment will become powerful as he or she
repeats the necessary steps for survival, from battling and hunting to gathering and crafting.
The player will then aim to eventually hunt stronger enemies with other players and CPUs
within their party. However, the two games outlined here do not follow this pattern. In
Subnautica, the player aims to expand his or her warehouse and range of action only as a way
of becoming stronger against the surrounding elements. As a result, the story progresses as the
player repeatedly reaches places that could not previously be reached. In Frostpunk, the player
cannot expand the city until it has a heat source, so he or she must continue providing
resources and maintaining heating while placing new buildings and ensuring there 1s labour
and food to keep the city functioning. Eventually, players continue to expand as they maintain
the lives of their citizens, playing according to the goal of managing the dissatistaction and
desires of the citizens. Then, as more resources become available, the player can choose which
needs of the citizens to meet, meaning free city planning is possible (Kummitha, 2018).

Regarding the relationship of these games with the targets of the SDGs, as the
exploration into the deep sea begins in Subnautica, the number of facilities and tools that can
be produced increases, meaning it is possible to obtamn more efficient power and greatly
immprove the appearance of one’s base. In Frostpunk, the same is true. Still, as resource
management becomes more stringent due to the rescue of people and the influx of refugees, it
1s necessary to allocate equipment and manage personnel according to the situation (Agier,

2011).

The goal of improving adaptation and liveability in harsh environments is reflected
torwards in section 2.4 of Goal 2 ("Zero Hunger’):
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By 2030, ensure sustamnable food production systems and implement
resilient agricultural practices that increase productivity and production,
that help maintain ecosystems, that strengthen capacity for adaptation
to climate change, extreme weather, drought, flooding and other
disasters and that progressively improve land and soil quality.

This is stressed because it was realised that it is difficult to maintain the environment,
including infrastructure, while managing resources (Chester and Allenby, 2019). This will lead
to learning regarding section 7.1, ‘By 2030, ensure universal access to affordable, reliable and
modern energy services’, of Goal 7 ‘Affordable and clean energy’, and 11.c, ‘Support the least
developed countries, including through financial and technical assistance, in buiding
sustainable and resilient buildings utilizing local maternials’, of Goal 11, ‘Sustainable cities and
communities’ (Phillips et al., 2017).

Goal 6, “Clean water and sanitation’, includes section 6.3, ‘By 2030, improve water
quality by reducing pollution, eliminating dumping and minimizing release of hazardous
chemicals and materials, halving the proportion of untreated wastewater and substantially
increasing recycling and safe reuse globally’. These games also have the potential to promote
learning in this regard (Jarvis, 2020).

2.5 Urban Design Simulation Type: Overview of Cities Skylines and Tropico 6

Cities Skylines is a city development simulation game released by Paradox Interactive
m 2015. In the game, attempts to build and expand a cty in which citizens can live
comfortably, while managing the resources used and addressing problems that arise.

Tropico 6, released by Kalypso Media in 2019, is a simulation game about a
dictatorship that operates an island nation. To develop the island, the player must have
money, workers, resources, etc., and since it 1s a dictatorship, he or she must also take good
care of the people so that they will not revolt (Figure 5).

Figure 5, Players Aim to Improve the Satistaction of the Citizens in the Game throngh Urban Development
in Cities Skylines and Tropico 6

In Cities Skylines, the player acts as a manager, managing cities and solving problems.
Each problem that arses in the game also affects the other problems. For example, the
problem of citizen unemployment affects the problem of poverty. When the player makes the
city bigger, this also causes various problems that affect the city. Still, the player has a certain
degree of freedom and can proceed with implementing solutions. The story of the game, as
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represented by these examples, relates to section 8.4 of Goal 8, ‘Decent work and economic

growth’.

In Tropico 6, players manage the entire island as the leader of the dictatorship. This
includes, for example, preparing resources and workers to develop the island. The game also
has a system related to areas overseas, as players may hire foreigners to do labour work on
behalf of their citizens. Further, players can also trade with foreign countries. However, since
there 1s the possibility of being attacked by a powerful country, it is necessary to increase the
military power of the island, though increasing the military power causes public dissatisfaction
(Cooley et al.,, 2019). Players also have to build houses for their people. At first, ordinary
housing is sufficient, but as the town grows, national housing needs to be upgraded. When
public dissatisfaction grows, the public will eventually revolt (Poortinga et al., 2017). The story
of the game as represented by these examples relates to section 11.1 of Goal 11, ‘Sustainable
cities and communities’.

2.6 Hypotheses

Based on the above, the hypotheses to be tested in this paper are as follows.

(1) There are differences in the content and factors that contribute to the SDGs
depending on the type of game.

(2) Knowledge-education type digital games contribute to Goal 14.2 and Goal 15.5 of the
SDGs.

(3) Survival simulation-type digital games contribute to Goal 2.4, Goal 6.3 and Goal 7.1 of
the SDGs.

(4) Urban design simulation-type digital games will contribute to Goal 8.4 and Goal 11.1
of the SDGs.

(5) Some digital games are able to encourage actions that lead to the achievement of the

SDGs

The issue to be considered in the primary data is whether all three of the eight types of
digital games that have elements that contribute to the SDGs produce similar effects in
general. These three types may have differences in the content and degree of contribution.
Therefore, in this study, we collected data for each type of game and attempted to clarify the
differences between them.

ITI. Research Method

3.1 Survey Development

A quantitative approach was applied to the survey data collected from the game
participants. In the existing studies on the effects of games, covariance structure analysis has
been conducted for online business games using the Internet, especially for participatory
business games, to determine the effects of the educational effects of online business games
on forecast analysis, production, and sales management. It found a causal relationship between
the constructs. In particular, it uses covariance structure analysis to analyse the causal
relationships among the constructs (Park, 2011). A construct 1s a latent variable that can be
assumed to be a common cause related to several similar variables.

The contents of the survey were developed using the following steps. First, in the
laboratory, all the latest game titles were listed, and after confirming the game contents, a
score was given as to each game as to whether or not it would be useful mn helping to
understand the SDGs. As a result, it was hypothesised that three game types (knowledge
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education, survival experience and urban design) would be useful for increasing the
understanding of SDGs. We then conducted a game workshop and clarfied nine game
elements that would help us understand the SDGs.

Following the first phase, one representative game was extracted for each of the three
game types to test the hypothesis. The SDG targets to which each game type contributes are

shown in the Table 1, and this will be described further later on.

Table 1. Target SDGs for each Game Type

Genre Game name Target of SDGs
Knowledge education-type Bee Simulator 142 155
Survival simulated experience-type | Frostpunk 24 63 71
Urban design simulation-type Tropico 6 84 11.1

We then created on-demand content for one typical game of each type to help college
students understand the game content. As a first step, a total of over 1,000 university students
watched and played the on-demand content and answered the survey questions using a >-step
Likert scale (5 = strongly disagree, 4 = disagree, 3 = neither agree nor disagree, 2 = agree, and
1 = strongly agree). The objective variable was Does the game help you understand the
SDGs? (Contribution to SDGs)’, and the observed variables were ‘Are these nine elements
(survival, design, management, adventure, collection, reality, cooperation, achievement and
violence) in the gamer’

3.2 Data Collection and Analysis

Using the results on the three games, the collected data set was analysed to examine
the relationships between the games and 10 factors that help us understand the SDGs.
Primary data was collected from the students, who participated in online games durng
university classes titled Entrepreneurship in Modern Society and Venture Business.

Ten factors were used as dependent variables: (1) survival, (2) urban/agricultural
design, (3) management, (4) adventure, (5) picture books/resources, (6) graphic reality, (7)
cooperation with NPCs (non-player characters), (8) accomplishment of trophies/missions, (9)
violence against people and animals, and (10) contribution to the objective variable SDGs.

The reason why the 10 factors were used in this study is that 10 factors that can be
adapted to the three types of this game were extracted in this study based on the 12
motivations for playing presented in a survey by QUANTIC FOUNDRY, a research company
that focuses on gamer motivation. As a result of the analysis, we discarded the dependent
variables that fit the improvement of the degree of adaptation and constructed a path diagram.

The data was analysed using structural equation modelling (SEM) to verify the
developed hypotheses and the implications for relevant practitioners and researchers. The
objective variables were participants’ conscious critical perceptions towards SDGs and their
behavioural changes. The various elements that existed in the game were also queried as
observed variables. The students were asked to answer the post-game survey, and the
collected data set was analysed by SPSS v. 26 and AMOS v. 26 to conduct critical analyses and
provide an overview of the participants’ views and opinions.
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IV. Results and Discussion

4.1 Results
In a typical SEM study, the valdity of a predetermined model (hypothesis) is
investigated. Then it is discussed whether a particular variable has a significant impact or not.

Since this study was in the "experimental stage" to show the differences between the
three game types that contribute to the achievement of the SDGs, we were limited to
presenting the three types of models.

a. Overall Data Profile and Development of the Models

As a preliminary analysis, a covariance structure analysis was conducted based on the
questionnaire results collected from the two university participant groups. The question items
are shown in Table 2, which include the following game elements listed as observation
variable candidates based on prior gameplay: ‘survival, ‘“urban/agricultural design’,
‘management’, ‘adventure’, ‘collection of illustrated books/materials’, ‘graphic reality’,
‘cooperation with NPCs (non-player characters)’, ‘achievement of trophy/mission’ and
‘violence against people/animals. The ‘achievement of trophy/mission’ index indicates the
player’s level and is obtained via a notification on the PlayStation (began with PlayStation 3)
when a certain condition 1s achieved in the game.

Table 2. Question Items (5-point Likert Scale)

survival

urban/agricultural design

m anagement

adventure

Observation vanable collection of illustrated books/materials

graphic reality

cooperation with NPCs (non-player characters)

achievement of trophy/mission

violence against people/animals

Objective variable contribution to SDGs

The objective variable used in the analysis was ‘contribution to the SDGs’, which
indicates how much the game contributes to the SDGs. The questionnaire survey was
conducted over four days in November 2020 during university lectures. The amount of data
actually aggregated from the questionnaire results for each game and the amount of data
remaining after pre-processing are presented in Table 3.

Table 3. Data Overview of the Three Games Analysed

Game Amount of data Amount of data Respondents' profiles

after pre-

treatment
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Bee Simulator 357 69 Mainly 2nd year students
Frostpunk 240 41 Mainly 3rd year students
Tropico 6 547 32 Mainly 3rd year students

The models were developed based on evaluation of the goodness of fit (GFI) index of
each SEM outcome. Models corresponding to each game are outlined in Figures 6—8. All three
modified models demonstrated satisfactory GFIs (983 for Bee Simulator, .961 tor Frostpunk

and .989 for Tropico 6).

GF1 0.983, AGFI 0.872

46

contribution 1

design

management

cooperation

43

Figure 6. Compatible Model for Bee Simulator

Table 4. Path Coefficient of Compatible Model for Bee Simulator

Bee simulator

Path

Path coefficient

contribution — design

contribution — management

contribution — reality

design + management

design < reality

design < cooperation

management + cooperation

reality + cooperation

MNotes: ***Means p < 0.001

0.46

0.16

0.11

0.53

0.29

0.43

0.172

0.314

0.007

e

0.01

0.01
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survival
GFl 0.961, AGFI 0.837
34

A1 design

.28

31

reality

achievement

Figure 7. Compatible Model for Frostpunk

Table 5. Path Coefficient of Compatible model for Frostpunk

Frostpunk
Path Path coefficient p

contribution — survival 0.1 0.461
contribution — management 0.28 0.072
contribution — achievement 0.19 0.239
survival < design 0.34 0.017
survival < achievement 0.31 0.047
design = management 0.57 0.01
design < reality 0.21 0.142
design + achievement 0.46 0.006
management < reality 0.31 0.046
management + achievement 0.36 0.021

Notes: ***Means p < 0.001
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GFI 0.989, AGFI 0.925

(e9)—|

contribution

design

management

reality

cooperation

achievement

Figure 8. Compatible model for Tropico 6

Table 6. Path Coefficient of Compatible Model for Tropico 6

Tropico 6

Path Path coefficient p

contribution — design 0.15 0.26
contribution < management 0.16 0.246
contribution — cooperation 0.22 0.047
contribution < achievement -0.16 0.185
design < managemeant 0.64 b
design « reality 0.23 0.031
design = achievement 0.36 b2
management + reality 0.22
management < achievement 0.37 b
reality < cooperation 0.28 0.011
reality « achievement 04 e
cooperation + achievement 0.38 b5

Notes: ***Means p < 0.001
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4.2 Discussion of the SEM Results of the Three Models
a. Bee Simulator

There is a positive relationship between some elements of Bee Simulator, in particular,
‘urban/agricultural design’, ‘management’ and ‘graphic reality’ and ‘contribution to the SDGs’.
In addition, ‘cooperation with NPCs’ is not directly related to ‘contribution to the SDGs’ but

is highly related to other factors (Figure 6 and Table 4).

It can be seen that the ‘management’ element of this game could play an important
role 1n avoiding adverse effects on marine and coastal ecosystems, as stressed by Goal 14.2. It
was further shown that ‘urban/agricultural design’ and ‘management’ could contribute to the
prevention of biodiversity loss, as stressed by Goal 15.5. In addition, it 1s certain that the
‘oraphic reality’ of the game enhances its learning impact.

b. Frostpunk

There is a positive link between the elements of ‘survival/survival’, ‘management’ and
‘trophy/mission achievement’ in Frostpunk and ‘contribution to the SDGs’. In addition,
‘urban/agricultural design’ and ‘graphic reality’ are not directly related to ‘contribution to the
SDGs’ but are highly related to other factors (Figure 7 and Table 5).

Based on the above, the element of ‘survival’ can be recognised as contributing to
ensuring a sustainable food production system, as stressed by in Goal 2.4. It can also be
confirmed that learning ‘management’ can lead to a reduction in pollution and universal access
to energy services, as stressed in Goals 6.3 and 7.1, respectively.

c. Tropico 6

There is a positive relationship between some elements of Tropico 6, in particular,
‘urban/agricultural design’, ‘management’ and ‘cooperation with NPCs’, and ‘contribution to
the SDGs’. At the same time, there is a negative relationship between the ‘trophy/mission
achievement’ factor and ‘contribution to the SDGs’. In addition, ‘graphic reality’ 1s not directly
related to the degree of ‘contmbution to the SDGs’ but it 1s highly related to other factors
(Figure 8 and Table 6).

Regarding Goal 8.4, it was shown that the game is useful for disrupting the
relationship between economic growth and environmental deterioration. We can conclude
that the game can also contrbute significantly to the improvement of slums, as stressed by
Goal 11.1, based on its ‘urban/agricultural design’.

d. Overall Evaluation

From the above discussion, for hypothesis (1), it is clear that the contribution to the
SDGs varies depending on the type of game. Hypotheses (2), (3), and (4) show that they do
indeed contribute to the targets that were mmtially assumed. It is clear that these elements
depend on management and design. Taken together, we can say that the contribution of
games to the SDGs in hypothesis (5) does indeed exist.

Bee Simulator was found to have the highest degree of contribution to the SDGs via
‘urban/agricultural design’, as the simulator makes one conscious of the honeybee
environment, a land environment, which is the setting of the game. It 1s thought that it can be
done. However, a number of comments indicated that the players did not feel there was an
‘urban/agricultural design’ element in Bee Simulator, highlighting that it is necessary to check
the context of the game scenario carefully when focusing on urban design.
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It was thought that Frostpunk has a structure similar to Tropico 6, as in the game it is
necessary to create a city that can withstand a harsh environment, using design and
management to help survive the great cold wave. However, unlike in Tropico 6, the
‘urban/agricultural design’ in Frostpunk was considered not to be directly related to
‘contribution to SDGs’ because the goal of the game is simply to survive. Still, in order to beat
the game it is necessary to create and manage a successtul city, and ‘management’ has a
positive contribution to the SDGs. Thus, Frostpunk could help one understand the necessity
and difficulty of responding to climate change, because it is closely related to this issue.

Since the elements of Tropico 6 are related to one another, it is possible to have many
virtual experiences in the game, and these were considered to contribute to the SDGs in
various areas. Among them, the ‘graphic reality’ is the centre of all the elements, and though it
1s not directly related to ‘contribution to SDGs’, it 1s useful for helping one to learn the SDGs
generally. In other words, although it does not contribute directly, it is thought to play an
important role in making it easier to become aware of real social issues through games. In
addition, there is a negative correlation between ‘achievement of trophies/missions’ and
‘contribution to SDGs’. The reason for this is that Tropico 6 gives the player a large degree of
freedom to do many things, meaning it is possible that the contribution to the SDGs will be
reduced by the inclusion of factors that restrict movement, such as the achievement of
trophies/missions. Since ‘cooperation with NPCs’ has the highest positive relevance to the
degree of contribution to the SDGs, it 1s considered that this game can lead one to become
more aware of the importance of cooperation with other individuals and countries.

Fun, relevance to personal interests, clarty of goals, realism, and appropriateness of
subjective narration are said to be factors that have a significant impact on users' learning
effectiveness of serious games (Emmanuel et al., 2019). However, the results of the three
types of studies revealed that "realism" is not necessarily a factor that has a direct impact. The
results of the three types of studies show that "realism" is not necessarily a factor that has a
direct impact, and that "goal clarity" can also have a negative effect.

V. Conclusion

5.1 Contributions of the Study

In this study, we identified the types of games that contribute to the SDGs from the
many digital games that exist. Then, by having university students actually watch game videos
and surveying the changes in their awareness, we were able to clearly identify the specific types
of content in which games contribute to the SDGs.

It also became clear that digital games can be classified into several types and that not
all digital games can be evaluated in the same way. This helps to dispel the one-sided
misconception that digital games have a negative impact on people. In other words, this
research result suggests a good way to deal with games and people.

5.2 Limitations and Further Research Opportunities

As indicated at the beginning of Chapter 4, this study presented three types of models
because it was in the "experimental stage" of showing the differences between the three game
types that contribute to the achievement of the SDGs. And in the SEM analysis of this study,
only observed variables were used because the objective was to identify the differences
between the three types of games that may contribute to the achievement of the SDGs. In the
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next step of this study, we plan to build individual analytical models using latent variables to
conduct a more detailed analysis that will influence people's behaviour.
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