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Abstract 
 

Mood drives our daily life actions. Despite the common thought, it has been showed that 

a negative affect can have several benefits. This thesis purpose is to induce a negative 

mood through a videogame to improve the intentions of a more “environmental-friendly 

behavior”. The game is a simulation of a possible daily-life situation in which the player 

from its house has to reach its working place. What the player will soon understand 

during the game is that every action has a consequence that has an impact on the 

environment around him/her. To study the mood of the participants two questionnaires 

have been used before and after the videogame: one to catch the immediate and less 

thought feeling and one in which the participants have to describe their mood in more 

details. Gathered data have been approached both in a qualitative and quantitative way 

to catch every shade of participants’ mood. Results showed how the negative mood 

induced by the game improve the awareness and intentions of participants toward the 

environment problems. 

Keywords: negative mood, environment, climate change, behaviour, change, 

videogame  
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1 Introduction 

Climate change is one of the biggest global problems of our century. It affects not only our 

health but the whole natural environment and its inhabitants. The term climate change refers 

to the continually unnaturally growing of the temperature of our planet, due to human activity. 

The massive usage of fossil fuels (such as coal, oil and gas) produces an abnormal amounts of 

greenhouse gases (for example carbon dioxide), that keep all the heat inside the Earth 

atmosphere. Furthermore, the high demands of farms, woods, and buildings plot have 

increased the deforestation, leading to a double effect: carbon dioxide emissions and number 

of trees reduction. This global warming affects every life on the planet, producing some kind 

of “cascade effect”: sea levels are rising, many species are at risk of extinction, entire 

ecosystems are disappearing, and our health is in danger. Burning fossils fuels and motor 

vehicles contribute to the air pollution of our cities. Big metropolitan cities are trapped in 

clouds of smog and because air pollution is affected by weather condition droughts and heat 

waves can only make the problem worse. However, we can still avoid climate catastrophes 

because we have not reached the “no return point”. Institutions (governmental and non) as 

NASA, Greenpeace, WWF, World Resources Institute are engaged in a continuous 

campaigning to make people more conscious, mainly the ones who still don’t believe that 

climate change is a scientific fact and not an “hoax” (Greenpeace,2018; SeaLegacy,2018). 

Many attempts have been made also using serious games that has been shown to be useful tool 

to teach and prepare people about climate change. Example of that are the countless “SimCity 

like” games in which the player need to manage a city balancing environment sustainability 

and economic growth. Despite that, often, the environment message doesn’t sound strong 

enough, probably because of the way in which the problem is faced in the game. In this thesis 

we argue that is possible to use a serious game to deliver a more a concrete and persuasive 

message about climate change, able to improve intention of a more “environmental-friendly” 

behaviour. In particular, to engage and make the player more conscious, the use of negative 

mood as a catalyst to drive the message of climate change will be explored. A mood is a 

temporary emotional state (feel happy/sad) that can influence cognitive processes (Brand, 

Reimer and Opwis, 2007). In literature, different experiments show that both positive and 

negative mood have good (and not good) effects on the person. In general, people in negative 

mood tend to be more focused, careful and persuasive and that is why this mood was chosen 

(Forgas, 2013). A videogame has been used as a way both to induce a negative mood and drive 

an “environmental-friendly” message. Through an experiments several qualitative and 

quantitative data were gathered showing that it’s possible to provoke a negative feel that make 

more aware and conscious the participants about the discussed topic. This thesis work is 

divided in five main sections: a background in which we talk about mood and why it’s 

important but also about serious games, in particularly the ones who talk about change 

(focusing on environment) and mood. In the problem section we propose our research 

question and how we want to achieve that, afterwards we talk about how we design and 

develop the videogame (our treatment). The last two sections are respectively regarding the 

analysis of data and the conclusion we reached. 
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2 Background 

 

2.1 Mood 

We can define mood as a general, low-intensity and relative enduring state of mind that can 

be described in the range of “feeling good – feeling bad”.  Usually mood is triggered by 

different and unclear factors, in contrast, emotions have a definite and specific cause. Also, 

emotions are more intense and have shorter life. (Brand, Reimer and Opwis, 2007; 

Forgas,2013).  

2.1.1 Why do we study mood? 

According to Forgas (2013, p.1), “Humans are a moody species, and our ever-changing moods 

serve as helpful input informing our cognitive and motivational strategies”. In fact, despite its 

low level of intensity, mood has the function to inform about the general quality of a moment 

and can impair or improve performance on cognitive tasks. Many studies found relation 

between mood and memory content, information processing, processing capacity and creative 

thinking (Brand, Reimer and Opwis, 2007).  Moods affect, also, how we interact and judge 

other people, our thinking, behaviour and decision making (Holland et al., 2011). It’s evident 

that understanding how a person can change its behaviour, thinking or performance based on 

a certain mood is fundamental.  

2.1.2 Positive vs negative 

The first difference that we can observe is between positive and negative moods. A person in 

a positive mood could use words like happy, serene or cheerful to describe itself, while a person 

in a negative mood uses words like sad, nervous or irritated (Hume, 2018). Between them we 

find the neutral mood. Despite the common thought and culture have always emphasize the 

benefits of positive mood, since 80’ different researches have explored the positive effects of 

negative affect showing that positive affect is not always desirable (Forgas, 2013). Of course, 

negative mood is not always advantageous or helpful. Strong and enduring negative mood will 

not lead to any benefits and will potentially impair cognitive processes and reduce 

performance in processes concerning learning. (Brand, Reimer and Opwis, 2007; 

Forgas,2013). Different experiments have been made to understand how to induce negative 

mood and which could be the positive effects. For example, Pretz, Totz and Kaufman (2010) 

in their experiments tried to understand how negative mood can influence implicit learning, 

that is the capacity of acquire knowledge via stimuli that contain patterned information. 

Results showed how negative mood simplify systematic, analytic and bottom-up processing. 

In contrast, positive mood influence top-down processes, logical thinking and increase 

learning and transfer performance (Brand, Reimer and Opwis, 2007; Forgas,2013). 

Performance decrease has been explained because of “mood-related” processes. These kinds 

of processes increase their intensity together with the mood intensity and steal processing 

capacity that should be used to handle that task, in particular when the task is hard this 

involves a performance decrease. Also, the person in a negative mood uses its processing 

capacity trying to improve its condition throw a process of mood-repair. (Hesse and Spies, 

1996). To understand the positive effects of negative mood have been conducted several 

experiments in which negative mood has been induced before of a cognitive or behavioural 

task. In previous studies negative mood has been induced successfully through short videos 
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and music (Nadler, Rabi and Minda, 2010) or showing negative pictures (Pretz, Totz and 

Kaufman, 2010).  While in Forgas’ studies have been used, successfully, negative feedback to 

user’s performance (1998) or user's memories about negative life events (2005). These 

methods have been validated through self-assessment questionnaires, used to assess if the 

process of induce the mood worked or not. Opposed to positive mood, have been observed 

benefits of negative mood for what concerns memory, judgemental and motivation. People 

who were affected by a negative mood were more inclined to produce an accurate eyewitness 

memory compared to happy people (Forgas, Laham and Vargas, 2005). Other effects are a 

reduced halo effect, elimination of stereotyping biases and increasing scepticism. Negative 

mood helps to persevere more on a task and may also reduce, while positive increase, the 

propensity to create artificial “self-handicaps” when not able to achieve a task (Forgas, 2013). 

While be positive increase selfishness, negative increase fairness increasing concern for others 

(Tan and Forgas, 2010). Also, negative mood may act as signal that indicates to put in more 

effort and to be cautious and pay more attention to information in the environment, that might 

show a problem that needs to be handled (Holland et al., 2011). Greater attention leads also to 

a better ability to be more persuasive and concrete (Forgas, 2007). These and other various 

studies showed how a negative mood could be desirable but only when used to produce greater 

attention in a specific demand or improve motivation. Otherwise it can lead to a debilitating 

anxiety, sadness or depression that won’t offers any kind of benefits (Forgas, 2013). 

2.2 About serious games 

Serious games are videogame with the purpose of entertainment, delivering a message or 

teaching a lesson (Marsh, 2011). Serious games can be used in various fields of study, and 

many of them have been developed to educate a vast audience to the problems of climate 

change and environment sustainability.  More often these kinds of games focused their 

attention only on the humans’ point of view without allowing the players to do wrong actions 

or without showing to the players the consequences of their actions. Examples of such games 

are EnerCities or UrbanClimateArchitect (Enercities.eu; Clisap.de, 2018). The goal of these 

games is to build the perfect city balancing different parameters like pollution, the happiness 

of citizens, environment sustainability, and economics. Fate of the world is a turn-based game 

in which the player is the head of an international organization and based on the scenario the 

goal can range from preventing climate change to improve live condition in specific parts of 

the world. An interesting product from the collaboration between Electronic Arts and 

GlassLab is SimCityEDU (GlassLab Games, 2018), it is based on the last SimCity game that 

offers a real and advanced city building and managing simulation, however in this version 

there are specific challenges focused on finding a balance between environmental problems 

and the city’s needs. BBC Climate Challenge (Bbc.co.uk, 2018), challenges players to make 

decisions to tackle global climate change for the millennium 2000-2100 choosing polices to 

try to persuade other international climate change representatives to reduce their carbon 

emissions. These are just few examples of the rich collection of products designed to sensitize 

people about climate change and sustainability. Different are the games that tried to provoke 

feelings on players with the aim of driving an emotional response. In videogame’s history we 

have various example not only between serious games, but also recent and high-profit games 

like This war of mine from 11bitStudio (Thiswarofmine.com, 2018) and Valiant Hearts: The 

Great War from Ubisoft (Ubisoft.com, 2018). 
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3 Problem 

Based on the previous section, in this thesis we argue that it is possible to use negative mood 

as a tool to improve attitude, change behaviour and thinking (Forgas, 2013). Ideally through 

negative mood we want to “shake souls” and empathize towards a problem, in this case about 

climate change. If we think about our daily life we can see how media and advertising 

campaigns continuously use negative mood to drive our choices and raise awareness about a 

certain argument. Environmental organizations like Greenpeace, WWF or Sea Legacy use 

images and videos of destroyed environment or suffering animals to persuade people to 

change their behaviour and daily routines into more sustainably ones (Greenpeace UK, 2018; 

SeaLegacy 2018). Also, human’s rights organization like Amnesty International or UNICEF 

often show fictitious, and non, pictures of hungry, abused or threatened groups (like children, 

women or ethnical minorities) to drive people to change their mind and open their eyes on the 

world’s problems (Amnesty.org, 2018; Unicef.it 2018). A recent experiment of Mariani and 

Gandolfi (2016) successfully showed how the negative experience, induced by their game in a 

ludic environment, helped to reduce stereotypes, prejudices, increase empathy and attitude 

toward the immigrants and foreigners that as climate change is another serious and delicate 

problem of our time. 

In the light of what has been stated, the research question proposed is: 

• How can a serious game that induces a negative mood affect players’ intention of a 

more environmental-friendly behaviour? 

What we aim to find is a relation between negative mood and increase of action toward 

environmental problems. The hypothesis is that a videogame can induce a negative mood and 

the induced negative mood will increase the intention of a more environmental-friendly 

behaviour. 

3.1 Method 

To reach an answer to the research question mentioned in the previous section we did an 

experiment in which we induced negative mood in participants. Differently from previous 

research in which mood has been induced before the treatment, we used the treatment also as 

a way to induce negative mood. The treatment is a videogame, descripted in detail in Section 

4. The participants have been 32 Exchange students, in ages between 20 and 26 from all over 

the world. 

The experiment had three phases (Figure 1): 

1. Participants were acknowledged about what they had to do, then they completed a 

brief pre-questionnaire about their personal information, their pre-treatment mood 

and environmental behaviour. 

2. Afterwards participants played the game. The playing session has been designing to 

last between 10-15 minutes depending on user’s gaming skill. 

3. At the end of game session, a post-questionnaire about their post-treatment mood 

and environmental behaviour was delivered. 
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Figure 1 Experiment phases 

To ensure the correctness of pre and post questionnaires, both post mood and post intentions 

questionnaires were slightly modified. More details about this can be found in Section 3.1.2 

and 3.1.3 

3.1.1 Ethics 

This research has been conducted following the ethical requirements established by Swedish 

national board of ethics (CODEX, 2018). 

All participants were volunteer, and they were acknowledged of the fact that they were 

participating to a study. Participants were informed about the task they had to perform and 

that they could have ended the experiments at any time. Also, the participants were informed 

that while playing some data would be collected and stored anonymously. Participants gave 

their written and informed consent before starting the experiment (Appendix B). 

3.1.2 Evaluation of mood 

For the aim of this thesis it is particularly important to correctly evaluate the mood. Two paths 

have been explored: interviewing participants or using questionnaires. The idea of using 

interview has been discarded due to lack of time and possible linguistic barriers (participants 

of the experiment will be people with different cultural backgrounds and English levels). To 

decide what kind of mood questionnaire were better for our purpose we did a brief pilot study. 

The first step was to make a brief review of self-assessment mood questionnaires used in 

previous mentioned research; then we searched for other validated questionnaires able to 

determine user’s mood. What we were looking for was one or more questionnaires able to 

describe mood in a fine-grained manner, to understand in the clearest way possible if the 

treatment (the videogame) had some effects on the player and what kind of effects. Not less 

important the questionnaire should be simple and quick to complete. Based on those 

requirements, we did an experiment divided in two phases: 

• A first survey we asked people (same age as those who will participate in the main 

experiment of this thesis) to read four different questionnaires (two verbal and two 

pictorial). Users had to provide feedback about questionnaires and indicate which of 

them they think were the best to describe their actual mood was. 

• A second survey in which we compared the most voted questionnaires of the previous 

survey with other “commonly used” questionnaires with the aim of finding how the 

same mood is perceived by the answers of different questionnaires. 

The questionnaires selected for the first survey are described below: 

1. The Positive and Negative Affect Scheduled (PANAS). This questionnaire presented in 

1988 is commonly used in many studies for its reliability and validity as an instrument 

to evaluate positive and negative affect. It consists of 20 words: 10 positive and 10 

negative. Each word must be rated on a scale of 1 to 5 based on the extent which the 

Pre 
questionnaire

Treatment 
(videogame)

Post 
questionnaire
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person feels the feeling described by the word (Figure 2). The sum of the values 

associated with the positive words and the one associated with the negatives ones will 

give two indices as result. If the positive index is higher the person is positively 

affected, and vice versa if the negative index is higher the person is negatively affected 

(Watson, Clark and Tellegen, 1988). 

 

Figure 2 Example of PANAS 

2. The Multidimensional Mood State Questionnaire (MDMQ). This questionnaire is the 

English version of the Der Mehrdimensionale Befindlichkeitsfragebogen (MDBF) 

(Heinrichs and Nater, 2002) It consists of 30 words coding three different scales: 10 

good-bad words, 10 awake-tired words and 10 clam-nervous words (Figure 3). Like 

PANAS, also this questionnaire produces different indices, but each of them regards 

one of the previous cited scales (Metheval.uni-jena.de, 2018). 

 

Figure 3 Example of MDMQ 
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3. The Self-Assessment Manikin (SAM). Developed in 1980 is a set of three pictorial 

assessment scales that measure the pleasure, arousal, and dominance associated with 

a person’s affective state (Lang, 1980). In particular, we used a modified version with 

only two pictorial sets, each of them on a 9-point scale and respectively for 

pleasantness and arousal (Figure 4). The user has to check two pictures one for each 

row to describe its mood (Irtel.uni-mannheim.de, 2018). 

 

Figure 4 Example of SAM (modified) 

4. The Pick-A-Mood (PAM). This pictorial questionnaire developed in 2016 is based on 

the study made by Watson and Tellegen (who developed PANAS). PAM measures eight 

distinct mood states, using cartoon characters, in a quick and intuitive way and can be 

used both for qualitative and quantitative research. The questionnaire uses one 

character and 8 character’s expression to represent four mood categories (plus one for 

neutral): Excited-Lively and Cheerful-Happy (for energized-pleasant), Tense-Nervous 

and Irritated-Annoyed (for energized-unpleasant), Calm-Serene and Relaxed-Carefree 

(for calm-pleasant), and Bored-Weary and Gloomy-Sad (for calm-unpleasant) (Figure 

5). User has to check the picture that describe better its mood (Desmet, Romero and 

Vastenburg, 2016). 

 

Figure 5 PAM's four categories of mood 
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Together with these four questionnaires we used only in the second survey and just for analysis 

purpose a 5 Likert and a 7 Likert scale questions. Likert scales are often used in different 

studies to measure or assess a perceived change. To measure mood these tools often use many 

Likert scales together, for example in different studies Forgas used two or more different 

scales, for example happy-sad and good-bad (1998) or happy–sad, good–bad, and tense–

relaxed (2010). 

Concerning the structure of the surveys, in both of them we also added a brief explanation of 

what the user had to do and an example to try clarifying the difference between mood and 

emotion. Both the surveys were created with Google Form and can be found in Appendix A. 

The results we obtained from the surveys are the following: 

32 people answered to the first survey in the following way: 12 (37.5%) Pick-A-Mood, 13 

(40.6%) PANAS, 6 (18.8%) MDMQ, 1 (3,1%) SAM. Basically people were divided between two 

questionnaires Pick-A-Mood (pictorial) and PANAS (verbal). The reason between these strong 

disagreements can be found among the comments that 27 people left in the comment section 

of the survey. Most of the people agree that “talk about and describe mood is always 

something complex”. People who chose the Pick-A-Mood said for example that “a picture is 

worth more than 1000 words”, “because mood is difficult thing to define as a word” or “I 

think it is easier to feel identified with a simple picture than needing to express how intense 

each and every mood state is at the moment”. Particularly interesting is a comment that says: 

“When you talk about mood, the more you talk about it in details [words], the more you think 

about emotion rather than mood”. This comment reflects a problem that is cited in different 

studies: the difference between mood and emotion and how people tend to confuse them 

(Desmet, Romero and Vastenburg, 2016). This misunderstanding can also be observed in 

different comments, in particular among the ones who voted MDMQ, which said that 

questionnaires with words are more complete because it’s possible to express more specific 

emotions instead of general ones. But this is in contrast with the general definition of mood. 

People who chose PANAS in general said that this questionnaire is a good compromise 

between the simple pictorial questionnaire and the too long and complex MDMQ. Problems 

that users found with MDMQ are that is too long, and the meaning of some words is hard to 

understand, while with the SAM (that only 1 person voted for) some users reported that it was 

hard to understand. Based on the answers and the comments we decided to use both Pick-A-

Mood and PANAS for the second phase. In the second survey 22 people participated. They had 

to complete four questionnaires describing their actual mood with each of them: 5 Likert scale, 

7 Likert scale, Pick-A-Mood and PANAS. The Pick-A-Mood questionnaire, as suggested by the 

authors (Desmet, Romero and Vastenburg, 2016), was customized based on the gender of the 

users (male character for male, female character for female and robot character for other 

gender or genderless). The 5 and 7 Likert scales are very simple methods to evaluate mood and 

we used them only for analysis purpose. The first thing we did is to understand how the 

perception of positive, negative and neutral mood change based on the questionnaire. (Table 

1). For each questionnaire what we consider positive, negative and neutral is different: 

• 5 Likert scale, we say that a person is in a positive mood if the result is greater than 3, 

neutral if equal to 3 otherwise negative. 

• 7 Likert scale, we say that a person is in a positive mood if the result is greater than 4, 

neutral if equal to 4 otherwise negative.  
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• PANAS, we say that a person in a positive mood if its positive index is greater than the 

negative, neutral if they are equal, otherwise negative.  

Pick-A-Mood, we say that a person in a positive mood if the selected character’s expression is 

part of the “energized-pleasant” or “calm-pleasant” group, neutral if neutral expression is 

selected otherwise negative. 

Table 1 Mood's perception in each questionnaire 

 5 Likert 7 Likert PANAS Pick-A-Mood 

POSITIVE 11 (51%) 10(46%) 13(59%) 9 (41%) 

NEGATIVE 7 (31%) 8 (36%) 6 (27%) 11 (50%) 

NEUTRAL 4 (18%) 4 (18%) 3 (14%) 2 (9%) 

 

What we can immediately observe is that main differences are between PANAS and Pick-A-

Mood, while for 5 Likert and 7 Likert scale basically there aren’t differences. This means that 

a person that with a 5 Likert scale showed a positive [negative or neutral] mood also showed 

a positive [negative or neutral] mood on a 7 Likert scale (Table 2). Of course, the perceived 

intensity of this mood can be slightly different. 

Table 2 5 & 7 Likert scale general mood perception 

 5 & 7 Likert 

SAME MOOD 19 (86%) 

MIXED MOOD 3 (14%) 

 

Only 3 people showed a different behaviour, but it’s interesting to observe that this concern 

only neutral mode that moving on another scale became “slightly positive” or “slightly 

negative”. Next step is to analyse the relationship between the more complex questionnaires 

PANAS and Pick-A-Mood. Similar to the previous analysis, what we did is to understand how 

the general mood (positive, negative and neutral) is perceived from the questionnaires. The 

results are showed in Table 3. 

Table 3 PANAS and PAM mood's perception 

 PANAS & Pick-A-Mood 

SAME MOOD 17 (77%) 

MIXED MOOD 5 (23%) 

 

The high percentage of agreement suggested us a way to use both questionnaires together. 

This result means that when a person is positively affected for the PANAS questionnaire, it is 
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also positive affected for the Pick-A-Mood questionnaire (same for negative or neutral) also if 

the questionnaires describe mood in two different ways. Particularly, the results that we 

labelled “mixed”, are interesting. What we found is that the mood “Bored – Weary” of Pick-A-

Mood that is identified as a negative affect (Desmet, Romero and Vastenburg, 2016) is always 

correlated with people who had a positive or neutral PANAS’s index (Table 4). 

Table 4 Relationship between PANAS and Bored-Weary mood 

 Pick-A-Mood: Bored-Weary (negative) 

PANAS positive 4 (80%) 

PANAS neutral 1 (20%) 

 

This outcome is very useful and help us to better understand how to interpret mood, its various 

spectra and how to interpret these two questionnaires. We can image that these people felt 

active and ready to do something (as PANAS results suggest), but that for some reason they 

were forced to not move or to do something that they didn’t like, explaining the negative 

“bored” mood. We also analyse the relationship among all the questionnaires (Table 5).  

Table 5 Relationship between all questionnaires 

 5 Likert, 7 Likert, PANAS and Pick-A-Mood 

SAME MOOD 16 (73%) 

MIXED MOOD 6 (27%) 

 

The results are in general very consistent and it’s important to notice that 5 out of 6 “mixed 

mood” are from people who felt in the mood “bored-weary”. Of course, we cannot think to 

measure in details mood (and its various spectra) with simple questionnaires like a single 5 or 

7 Likert scale, but it was interesting to understand how it is possible to perceive the same 

general mood from all questionnaires, also the simplest. 

In conclusion, what we wanted to do is to find one or more questionnaires to describe mood 

in a fine-grained manner. We did two surveys: one in which we asked users’ opinion about 

some questionnaires on mood, and a second one in which we evaluated the most voted 

answers of previous survey. What we found is that the combination of PANAS and Pick-A-

Mood are the most suitable ways to describe, evaluate and measure mood for our purpose.  

While Pick-A-Mood captures the user’s mood in a natural, quick but also quite detailed way, 

PANAS can be used to assign an intensity to that mood. This is particularly useful when we 

want to assess a change of mood after a treatment (our purpose) since using the positive and 

negative indices makes is possible to capture also a minimum change in the mood, while with 

the Pick-A-Mood makes it possible to capture mood in a spontaneous way. For example, if a 

person indicates a “sad-gloomy” mood both before and after a treatment it’s difficult to 

understand if its mood has changed. But if we use also the information obtained from PANAS 

it could be clearer, for example: pre-treatment positive: 12 negatives 16, post-treatment 

positive: 13 negatives 20. Combining this information, we will understand that the “sad-
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gloomy” mood of that person after the treatment is more negatively intensive than before.  The 

results of this pilot study have been used to develop the questionnaires for the main 

experiment. They can be found in Appendix B 

To avoid visual memory in post-treatment mood questionnaire, the Pick-A-Mood image is 

rotated and words of PANAS are shuffled. 

3.1.3 Evaluation of intentions 

To evaluate intention of a more environmental-friendly behaviour we used sentences which 

participants have to answer on a 5-point Likert scale from “disagree” to “agree”. We decided 

to take and/or readapt some sentences from previous studies on the same arguments. For 

example, from the study of Christensen and Knezek (2015), in which they measured beliefs 

and intentions of an environmental change in students, and from the Wisconsin Center for 

Environmental Education of 1994. In particular we decided to readapt some sentences to be 

more focused on daily-life sustainability problems and on our age’s target. For example, from 

“To save energy, I am willing to watch one hour less of television per day” to “I think it helps 

the environment to buy more local food or use more public transports”. The questionnaire that 

we used can be found in Appendix B. 

To avoid visual memory in post-treatment intentions questionnaire, sentences are shuffled 

and some of them are reversed in negative. 

3.1.4 Data analysis and accepted results 

After we gained all the data, we analysed pre and post questionnaires. The first things we did 

is to analyse mood and intentions of change in a qualitative way, checking the difference 

caught by the Pick-A-Mood questionnaire and the comments made by participants. After that 

we repeated the same analysis with the quantitative data obtained from the PANAS and 

intentions of change questionnaires, evaluating pre and post treatment results. In every 

quantitative analysis we checked if we could reject the null hypothesis (𝐻0), this asserts that 

there is no difference between data before and after the treatment. Last we searched a 

correlation between the quantitative data about mood and the intentions of change. 

We expect that the game induces a negative mood able to make the players more aware and 

conscious, considerably increasing the intentions of change. Possible scenario that could give 

a partial “good” results are: 

• The game doesn’t induce completely a negative mood, but intentions of change grow. 

• The game induces negative mood, but it doesn’t affect intentions of change. 
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4 The game 

For this thesis we have developed a game with the cross-platform engine Unity. The game has 

been used both as the treatment and as the tool to collect data. The game is described in the 

following two sections: one to describe the technical part of the game and another one that 

describes how the game was developed to achieve the research aim. 

The game is available for free on GitHub at:  

https://github.com/Wuah/skovde-masterdegree-sg-erasmus-negmood 

4.1 How the game was made 

The game has been implemented through Unity 5 and the programming language C# using 

the IDE Visual Studio 2017.  The game has been designed as a graphic adventure with two 

different gameplay mechanics: 

• Free moves sections, in which the player is free to move the character along the level. 

• Driven sections, in which the player can only choose action while the character will 

move alone along the level to complete the action. The player can only move the camera 

to watch around. 

It’s possible to move the character using the keyboard keys “WASD” or the arrows, while 

moving the mouse allows the player to move the camera around the character and watch 

around. To interact with the environments the player has to move the character in front of a 

point of interest (marked with a purple 3D exclamation dot) and wait for an options panel to 

appear. Options panels are used along all the game both to communicate with player and to 

ask the player to make choices. 

We used low poly graphics both bought and download for free. Graphics assets for city, 

apartment, supermarket and animals were bought from Synty Studios, while assets for forest 

and artic environments were downloaded for free from Unity Assets Store. After buying them, 

we arranged all 3D models to define the different levels and habitats. We choose low poly 

graphics to reduce system requirements. We used simple spot and point lights to simulate 

lamps, ceiling lights and fire light; directional lights to simulate the sun; and emissive textures 

to simulate the light emitted from TV or pc monitors. Also, we used Unity post processing 

light profiles to make the city look gloomier and the animal environments to look more 

peaceful in the beginning and darker in the end. Simple particle effects were made to mimic 

water, fire and mark important points of interest. For particles effects we used a graphics style 

congruent with the low poly one. To reduce system requirements of these elements we 

employed soft shadows, removed useless shadows and restricted the effects area of the particle 

system. 

4.2 Game features to induce a negative mood 

To induce a negative mood through the videogame we designed different elements to make 

the player feel powerless, guilty, sad or anxious. We decided to show the players the 

consequences of their actions on different and distant habitats, rather than showing them how 

to act more environment friendly in order to bring through some new different points of view.  

https://github.com/Wuah/skovde-masterdegree-sg-erasmus-negmood


 
13 

The goal of the game is explained through a brief introduction plot: “the character wakes up 

after a crazy party, he finds all the house upside down with all the lights and water taps that 

have been left open, and there is trash everywhere. He has to reach his office in time”. (Figure 

6). 

 

Figure 6 Starting scene 

The game takes place in three main sections: 

• In the apartment where the game starts, the player can interact with some elements 

like lights, lights switch, water taps, monitors and garbage. 

• In the city is the area of the game that allows to reach the supermarket and the office, 

the player can decide to move by walking or using a car. 

• In the supermarket where the player can decide to buy some foods before arriving the 

office. 

The office that the player has to reach is just the end point of the game and is not linked to any 

playable area. We used different elements to induce a negative mood, both related to gameplay 

mechanics and to the environment topic. The first elements that we used to cause a negative 

affect is the “time”. Along all the game we remind the player that s/he has to arrive to the office 

in time but without showing any hours or messages to warn if s/he is still in time or not. 

Anyway, from a gameplay point of view there isn’t a time limit and the player have all the time 

s/he needs to complete the game. Time pressure is just a trick to induce a negative state. 

In the apartment the user can interact with some elements and decide to close or leave the 

element open. The player can go out of the apartment whenever s/he prefers and all the 

elements that were not closed are treated as open. To every action (close or not close an 

element) there is a related a score which we us as another way to induce a negative mood in 

the player. We designed the different scores in a way so that a bad action will give more points 

than a good one. Our aim is to confuse the player because s/he knows that a higher score is 

better than a lower one but also that a higher one is related with a bad action. To obtain these 

kinds of scores we estimate for each action the carbon dioxide emission in grams/hours and 

we used that estimated value of CO2 as the number of points. The player won’t know that the 
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gained points represent CO2 emission until the end of the game. Of course, we expect that the 

player will imagine that there is something “strange” with the scores, but that s/he will not 

completely understand leaving her/him in an irritate/confused state and with the doubt of 

how to act (Figure 7). 

 

Figure 7  Options panel 

When the player reaches the city, s/he cannot move freely around the map (to avoid that the 

player loses the focus of the game going around it). The only things s/he can do is choosing to 

go to the supermarket using the car or by walking (Figure 8). 

 

Figure 8 City scene 

To make the city sadder we add a “gloomy light” and a rain effect (together with the related 

sound effect). The action that the player chooses is automatically completed and when the 

player arrives in front of the supermarket s/he is moved to the new level. Half way before the 

supermarket a message (“Meanwhile, far from here...”) introduces the player to the artic 
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habitat with its animals. The habitat is showed with a “brighter and happy light” in contrast 

with the gloomy city, animals move too (Figure 9). 

 

Figure 9 Artic habitat on the way to the supermarket 

In the supermarket we remind the player that s/he is late but that s/he has to buy something. 

Related with every food item there is a score. The more CO2 emissions that are caused by 

producing the food the more are the points that the player gains for buying that food (like for 

the scores in the apartment). If the player understands that there is something wrong in this 

behaviour, s/he can decide to buy less food or food associated with a lower score (Figure 10). 

 

Figure 10 Supermarket low emission food 

The last part of the game is again in the city. Here the player has to choose again how to move: 

by car or by walking. We used the same techniques as before to make the city look gloomy, but 

this time half way before the office we introduce the player to the forest habitat with its 

animals. As before the habitat is in contrast with the city environments and animals are 
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animated and move in the forest (Figure 11). When the player reaches the office, there isn’t a 

level but just an ending scene. 

 

Figure 11 Forest habitat on the way to the office 

In the ending scene we try to shock the player making her/him feel guilty and sad, by showing 

the consequences of her/his actions. We show the player both the forest and artic habitat using 

a “dark and depressing light”. We also add some sentences to make her/him guiltier and play 

sad music in the background. The label that showed the score to the player disappears 

revealing a new one pointing out that the points are indeed CO2 emission. While the sentences 

slide in the background, slowly the elements of the two different habitats fade out: first the ice 

and some trees (“Every action has a consequence even the smallest one”), then the water (in 

both habitats) becomes dark (“Leave a light open or use car for small distances may seems 

insignificant”) and finally all the animals disappeared (“But if everyone behaves like you...”) 

leaving only a desert without anything (“...soon we will reach the point of no return”) (Figure 

12 a-d). The scene remains locked on these desert habitats for 5 seconds with the music in the 

background (the music reminds of the wind in a desert apocalyptic environment), then, 

suddenly, the game finishes bringing the player back to the reality. After that the player has to 

complete a post-questionnaire about mood and intentions of change and leave some 

comments about her/his experience and how s/he feels. All the player choices, the answers to 

the questionnaires and the points are written in a text file during the game. 
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Figure 12 (A) All polar bears disappear, and the water becomes dark (B) Trees 
and animals disappear (C) Everything is disappeared (D) Ice melts and some trees 

disappear 
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5 Results and analysis 

The total number of people who participated in the experiment were 32 (Female 22 Male 10), 

age range between 20 and 27 (M=22.69, SD=1.97). Details about the demography of the 

participants can be found in Appendix C. All the participants are university student (bachelor 

and master courses) and most of them come from European countries while a small part is 

from non-European countries (China, South Korea and USA). All the game sessions lasted 

around 15 minutes (gameplay session and questionnaires) and they were carried out where 

the players felt more comfortable and relaxed (their own room, my room or in the common 

room). Participants had all the time they needed to complete the experience, also they were 

informed that all the gathered data are anonymous and that it’s not possible to trace their 

identity from it. 

This thesis was thought as qualitative work, but we decided to integrate these data with 

quantitative one trying to find a possible point of contact between qualitative and quantitative 

data.  The aim of this chapter is to analyze the data collected during the experiments, this 

section is divided in three sections: 

• Qualitative analysis, in which we show the qualitative data that we gathered and how 

we interpret these data. 

• Quantitative analysis, in which we show the quantitative data that we gathered, and 

the statistical analysis that we did to interpret them. 

• Qualitative vs Quantitative, in which we interpret quantitative data in function of the 

qualitative one. 

5.1 Qualitative analysis 

To evaluate their mood before and after the treatment (videogame), participants had to 

complete the Pick-A-Mood questionnaire (as describe in method section), a qualitative test 

that measure mood through pictures. Data defined three different groups: 

• People in a positive mood, when the indicated mood is in the “Energized – Pleasant” 

or “Calm – Pleasant” category, respectively equivalent to a cheerful or relaxed mood. 

• People in a negative mood, when the indicated mood is in the “Energized – 

Unpleasant” or “Calm – Unpleasant” category, respectively equivalent to an irritable 

or gloomy mood 

• People in a neutral mood, when the indicated mood is neutral. 

The results of this first analysis shows how the game had an impact on participants’ mood: 

before the treatment participants in a positive mood were 20 (62.5%), negative 10 (32.25%) 

and neutral 2 (6.25%), after the treatment participants in a positive mood were 9 (28.13%), 

negative 20 (62.50%) and neutral 3 (9.38%) (Figure 13). The number of people in a negative 

mood doubled, while the positive decreased more than 50%. The negative effects of the game 

can be seen also from Figure 14 that illustrates the percentage of negative and positive 

transactions, we define a negative transaction in following way: 

• Positive, negative or neutral mood that after the treatment became (or stayed) 

negative. 

• Positive mood that after the treatment became neutral. 
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Figure 13 Mood before and after treatment based on PAM 

While we define positive transaction when: 

• Positive, negative or neutral mood that after the treatment became (or stayed) positive. 

• Negative mood that after the treatment became neutral. 

All the participants that were in an irritable and gloomy mood showed a gloomy mood after 

the treatment, while the participants that had a positive transaction from negative to positive 

and were in an irritable mood showed a relaxed mood after the treatment. 

 

Figure 14 Mood transaction based on PAM 

Due to difference between the number of male and female, it’s not possible to search possible 

relationship between gender and mood. 
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Other data we use are the comments about their experience and their feelings that participants 

wrote after the treatment in a dedicated comments box about the game. As described in 

Section 3, we decided to not interview participants due to time restrictions, possible language 

barrier or differences in cultural background. However, we noticed that after the treatment 

most of the participants wanted to talk and express their opinion about the game but most 

important about what they felt during the game. So, we decided to take note of the main 

content of these little interviews (authorized by the participants) and together with the 

comments left after the game we tried to understand the impact of the game on the players. 

Most of the players enjoyed the game, its graphics and particularly the idea behind it. All 

participants agreed that the global warming and in general the problems related to the 

environment are really important, and that we often underestimate the impact of our actions 

and what we can do. Concerning the feelings that the game induced most of the participants 

described them in the comments with words like guilty, powerless, shocked and sad. In 

particular referring to the last scene of the game in which animals and environment slowly 

disappear. Some participants didn’t leave any comments or feedback about how much they 

felt emotionally engaged by the game, but they focused more on the game mechanics and what 

they didn’t like. What we can observe from the experience of these players is that their 

negative transaction was driven more from the game mechanics than from the environmental 

topic itself. In general the comments about the game mechanics were made in particular from 

the participants with a strong gaming experience, while the only complaints that come from 

participates with low gaming experience were about the control system. In fact, some of them 

found it a little bit difficult to move the camera and characters in the same time or that the 

camera movement was too fast. The idea to use “time” to push players to make wrong actions 

but also to make them nervous or frustrated worked. Actually, some players reported that 

because they didn’t know how much time they had left to get the office they hurried without 

care about most of the elements in the house. These choices made them feel bad when the 

consequence of their actions was shown. When talking with them, they also added that their 

behaviour made them think and they agreed that being late is not an excuse. Also, some players 

admitted that the rain pushed them to take the car. While talking with the participants they 

confirmed what we found in most of the comments: they felt guilty because of the consequence 

of their actions but also powerless and shocked when they realized that the points they gained 

indeed where CO2 emission with a negative impact on the environment. Other said that they 

understood that there was something strange and that was why they tried to reduce their 

consumption. It’s very important to observe that these feedbacks also come from people who 

had what we defined as a positive transaction. Finally, we also noticed that after the 

“Well at first, I didn't expect to play at this kind of game. However, after playing at this 
game I questioned myself. I know a bit about the environmental problem, but playing 
it made me realise some things. It's was a good game that make you learn and realise 

things about the environment.” Participant 29 

“I thought it was a good emotional tactic to show the animals and the wildlife while 

doing stuff. The dramatic scary music at the end really startled me”. Participant 25 

 

“It was a good experience, because I've never thought about my behaviour related to 
CO2. I think I should take care of the environment more carefully by considering "I'm 

making CO2." The last part of the game was really scared of me. Melting ice and 
disappearing forest and animal were really sad”. Participant 8 
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experiments some players talking to us tried to justify their behaviour, as if they wanted to fix 

their mistakes. 

5.2 Quantitative analysis 

In this section we describe the data gathered from the quantitative mood questionnaire 

PANAS and the questionnaire about “intention of change”. We used the same strategy to 

analyse these sets of data: 

• Normality test: the sample of 32 elements allowed us to evaluate if the data can be 

approximate as a normal distribution. 

• Compare the paired datasets: every questionnaire produces two datasets one 

regarding the observations before the treatment and one after the treatment. Based on 

the results of the previous phase we decided to do a paired t-test or a Wilcoxon test. 

5.2.1 PANAS results analysis 

Together with the Pick-A-Mood participants had to complete the quantitative questionnaire 

about mood PANAS (as describe in section 3.1.2). The data that we obtained from PANAS in 

each experiment are values from 1 to 5 for each word that compose the questionnaires before 

and after the treatment. With this information we can calculate the positive and negative index 

before and after the treatment. Looking at the means it is immediately possible to note that 

data before and after the treatment seems pretty similar, showing that positive and negative 

affect remained the same after the treatment, with the negative affect growing slightly more 

than the positive (Table 6, Figure 15). The complete results can be found in the Appendix C.  

 

Figure 15 PANAS mean results compared 

To be sure about the meaning of the results we checked the normality of the data through 

different techniques. The QQ Plot is a test that allows us to estimate if our data follow the 

normal distribution. The test compares two distributions plotting their quantiles against each 

other. If the distributions are similar, the point of the QQ Plot will lie approximately on a line 

that goes from left to right and from bottom to top. The results of this test for each sets of data 

can be observed in Figure 16. We also evaluate the Kurtosis index that describe how much a 
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distribution is near to shape of a normal distribution, the closer the value is to “0” the more 

the shape of the distribution is close to the normal one. The Kurtosis index for the data 

regarding the PANAS positive index before the treatment is -0.83. For the data regarding the 

negative index before the treatment the Kurtosis index is -0.22. For the data regarding the 

positive index after the treatment the Kurtosis index is -0.3. Finally, for the data regarding the 

negative index after the treatment the Kurtosis index is -0.85. 

Table 6 PANAS results 

PANAS RESULTS 

BEFORE TREATMENT AFTER TREATMENT 

Positive index Negative index Positive index Negative index 

M=30 M=19  M=31  M=20  
SD= 7.96 SD=7.11 SD=8.59 SD=8.59 
SUM=975 SUM=611 SUM=985 SUM=651 

 

 

Figure 16 QQ Plot test (A) Positive before treatment (B) Negative before treatment 
(C) Positive after treatment (D) Negative after treatment 

These two test showed that we can approximate our data to a normal distribution, and so we 

are able to do a paired t-test. The paired t-test compare pairs of samples which are the results 

of a measurement made on the same subject. In our case the subjects are the participants of 

the experiment and the measurement that we repeated is the PANAS questionnaire. The 

paired t-test produces a p-value that based on the significance level that we choose (alpha 

value) allowing us to accept or reject the null hypothesis (𝐻0), that means that two sample are 

not significantly different or not. To check the difference of our samples we did two paired t-

test: one between positive index before the treatment and positive index after the treatment 

and a second one with the negative index respectively before and after the treatment. In both 
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cases we indicate as 𝜇2 the sample obtained after the treatment and 𝜇1 the sample obtained 

before the treatment. Our null hypothesis is that  𝐻0: 𝜇2 − 𝜇1 = 0 meaning that there is no 

difference between the two samples, if we reject the 𝐻0  we can accept the alternative 

hypothesis 𝐻1: 𝜇2 − 𝜇1 > 0  meaning that the sample after the treatment is significantly 

different and bigger. The p-value of the paired t-test are respectively p=0.77 and p=0.28 with 

an 𝛼 = 0.05. Hence, we cannot reject the 𝐻0  proving that there is no important difference 

between the results of PANAS before and after treatment.  These results are strongly in 

contrast with the qualitative data discussed in the previous section, but we propose a different 

point of view in the next section. 

5.2.2 Intentions of change analysis 

After the two questionnaires about mood, before and after the treatment, the player also had 

to complete a questionnaire about “intentions of change”. As explained in the method section, 

this questionnaire is composed of eight sentences which the users had to answer with a value 

from “Strongly disagree” to “Strongly agree”. To evaluate the questionnaire, we assigned a 

value of 1 to 5 to answer each sentence:  

• For sentences n. 1, 3, 4, 6 we assigned “1” if the answer is “Strongly disagree” until “5” 

if the answer is “Strongly agree” 

• For sentences n. 2, 5, 7, 8 we assigned “5” if the answer is “Strongly disagree” until “1” 

if the answer is “Strongly agree” 

The results are shown in Table 7 (the complete results can be found in Appendix C), and it’s 

possible to note already from the means (Figure 17) that there is a difference between the two 

samples. Like the PANAS we checked if the data were normal distributed through the QQ Plot 

test and Kurtosis index (Figure 18). 

Table 7 Intentions of change results 

INTENTIONS OF CHANGE 

BEFORE TREATMENT AFTER TREATMENT 

M=33.09  M=36.97  
SD= 3.77 SD=2.69 

SUM=1059 SUM=1183 
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Figure 17 Intentions of change average results compared 

The Kurtosis index regarding the intentions of change before the treatment is -0.79 while after 

the treatment -0.75. We can approximate the data to a normal distribution and evaluate the 

difference between the two samples through a paired t-test. As previously we indicate as 𝜇2 

the sample obtained after the treatment and 𝜇1 the sample obtained before the treatment. Our 

null hypothesis is that  𝐻0: 𝜇2 − 𝜇1 = 0 meaning that there is no difference between the two 

samples, if we reject the 𝐻0 we can accept the alternative hypothesis 𝐻1: 𝜇2 − 𝜇1 > 0 meaning 

that the sample after the treatment is significantly different and bigger. The p-value of the 

paired t-test is p<0.0001 and with an 𝛼 = 0.05 we can reject the 𝐻0  proving that the two 

samples are strongly statistically different. 

 

Figure 18 QQ Plot test (A) Intentions of change before treatment (B) Intentions of 
change after the treatment 

5.3 Qualitative vs quantitative 

In this section we face the problem of the inconsistency between PAM and PANAS, in fact 

while that data about intentions of change agreed with the feedbacks and comments left after 

the game, the qualitative and quantitative results about mood are really distant. PAM’s data 

show that the game affect most of the players negatively. The PANAS said that positive and 

negative affect didn’t change enough to assert that a negative status was induced. We analysed 
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the single elements of the PANAS and based on the results of PAM we decided to individually 

analyse the words that better explain the comments made by the participants and the great 

growth of intentions of change, like guilty, alert, inspired, determined and attentive. Since our 

game was not developed to induce a strong negative mood, we argue that the game didn’t affect 

all the spectrum of emotions described by the PANAS but focused more on sadness, guiltiness 

and on feelings that drive a change of behaviour about the environmental topic on the 

participants. In fact, these elements can be found in most of the comments that participants 

gave after the experiments. Also, what we argue is that not every word of PANAS should be 

interpreted strictly as the test does. An increase of values relative to the positive words alert, 

inspired, determined or attentive can be explained as an emotional response of the negative 

mood induced by the game. 

We analysed the data relative the guiltiness before and after the treatment. As shown in Figure 

20 the sample of guiltiness before the treatment is not normal distributed with a Kurtosis 

index=4.78 while after the treatment the sample is normal distributed with a Kurtosis index=-

0.98. Like before we use 𝜇2to identify the sample obtained after the treatment and 𝜇1  for 

sample obtained before the treatment. Our null hypothesis is that  𝐻0: 𝜇2 − 𝜇1 = 0 meaning 

that there is no difference between the two samples, if we reject the 𝐻0 we can accept the 

alternative hypothesis 𝐻1: 𝜇2 − 𝜇1 > 0. Because 𝜇2 − 𝜇1 is normal distributed with a Kurtosis 

index=0.78 (Figure 19) we can proceed with a paired t-test. The p-value is p<0.0001 and with 

an 𝛼 = 0.05  we can reject the 𝐻0  proving that the two sample are strongly statistically 

different, this means that the guiltiness is significantly grown.  

 

Figure 19 QQ Plot test guiltiness (A) before the treatment no normal distributed 
(B) after the treatment (C) after - before 

We did the same test for the words inspired and determined, the p-value of the paired t-test 

about the inspired word is p=0.003 that is less than the required 0.05 (𝛼 = 0.05), while the p-

value of the paired t-test about the determined word is p=0.022 that is less than the required 

0.05 (𝛼 = 0.05). Because we did multiple comparisons we checked eventually false positive 

results, indicated in statistics as type I errors. These errors occur when the null hypothesis is 
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true, but we rejected. To correct these errors, we applied the Bonferroni correction that reduce 

the alpha value based on the number of comparisons. Applying the correction to the data 

related to the words guilty, inspired and determined only the first two sample of data continue 

to be strongly significant (corrected 𝛼 = 0.016, corrected p-value for guiltiness= 0.0003, for 

inspired=0.009 and for determined=0.066). For the words alert and attentive we used the 

Wilcoxon test. This test is used we want to compare two dependent groups that are not 

normally distributed, to reject the null hypothesis we need that the W-value is less than a 

critical value. The critical value can be found on specific tables and is based on the number of 

sample, a copy of that can be found in the Appendix C. The Wilcoxon test works with the 

difference between the two samples but without considering the record in which the difference 

between them is 0, in that case the record need to be removed and sample is reduced. The 

Wilcoxon test was successful for both the words alert and attentive, respectively W-value=30 

and the critical value=34 (𝑁 = 17, 𝛼 = 0.05), and W-value=43 and critical value=46 (𝑁 =

17, 𝛼 = 0.05). These results help us to confirm that these values didn’t grow casually 

The last thing we want is to also find a quantitative correlation between the intentions of 

change and negative mood induce by the game. We used the Pearson correlation and what we 

found is a correlation of 0.28 between the growth of the guiltiness and growth of intentions 

and a correlation of 0. 5 between the growth of the word inspired and the growth of intentions. 

These results showed a correlation between the intentions of change and the effects of negative 

mood but only in a week/discrete way resulting only partially coherent with the qualitative 

results. 

The following table summarizes the obtained results: 

Table 8 - Summary of results 

 QUALITATIVE QUANTITATIVE 

Negative mood 

Results of PAM and participants’ 

comments confirmed that the 

game was able to induce a feel of 

sadness and guiltiness. 

General results didn’t show any 

differences before and after the 

treatment, but a detailed analysis 

based on the participants’ 

comments showed quantitative 

results coherent with the 

qualitative ones. 

Intentions of change 
Participant’s felt more motivated 

to change their behaviour. 

Results showed a significant 

growth in every participant. 

Relationship between 

negative mood and 

intentions of change 

According to the comments 

(both written and oral) we can 

confirm that the induced 

negative mood is the main cause 

of the intentions of changing 

their approach to environment. 

Results showed a weak/discrete 

correlation between the negative 

mood and the growth of 

intentions of change. 
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6 Conclusions 

6.1 Summary 

The idea of this work was born by the will of creating awareness, consciousness and a drive for 

change in the behaviour of people regarding important topic, such as environmental 

sustainability. Like the advertisement of some famous non-governmental institutions that use 

strong and cruel pictures to make people more conscious about environmental problems, we 

decided to use a negative mood applied to videogame to leave a message to the players. This 

approach has been used successfully also in previous studies, of particular interest Mariani 

and Gandolfi (2016) showed with a similar method that is possible to increase the awareness 

about a social topic (in their study about immigration) by negatively affecting the participants 

of their experiment. 

We developed game and asked 32 subjects to play it. Before and after the game participants 

had to complete three questionnaires: two about their mood and one about their intentions of 

change. After the experiments participants were free to leave an extra comment 

(anonymously) about the game and/or about their feelings. Most of them decided to also leave 

some extra feedback about their feelings by talking with us. With the data gathered during the 

experiments we conducted two analyses: one qualitative and one quantitative trying to find a 

result coherent with the qualitative data.  

The research question of this work is “How can a serious game that induces a negative mood 

affect players’ intention of a more environmental-friendly behaviour?”. In order to answers 

the research question, we first need to evaluate if it is possible to induce a negative with a 

videogame and then understand if the induced negative mood can drive a change of behaviour. 

From a qualitative prospective we completely achieve the goal, people felt more negative, sad 

and guilty, and these help them to think more about the environment around them and to 

their actions. All the elements of the game contributed to reach this result from purely 

gameplay mechanics (like the time or the points) to the animals that slowly disappeared from 

the environments. From a quantitative prospective was more complex to find a similar result, 

in fact while the intentions of change grew significantly in accordance with the qualitative 

results, the general mood that participants showed didn’t agree completely with qualitative 

finding. What we did is to analyse again the quantitative data based on what the qualitative 

data suggested. We focused on the words guilty, alert, attentive, inspired and determined and 

we evaluated how they grew before and after the game, this analysis showed how the results 

are coherent to what has been observed in the qualitative analysis. Back to the hypothesis: 

• Can a videogame induce a negative mood? 

o Based on qualitative data the answer is yes 

o Based on quantitative data the answer is no, but… 

...looking at the quantitative data from the qualitative point of view 

we find confirmation of participants’ moods 

 

• Can the induced negative mood drive a change of behaviour? 

o Based on qualitative data the answer is yes 

o Based on quantitative data the answer is yes 

There is strong intention of change, but… 

...there is just a discrete correlation with guiltiness/inspired 
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6.2 Discussion 

The results of this thesis are coherent with different studies that relate negative mood to a 

more attentive and careful behaviour (Holland et al., 2011). We can link the growth of the 

values related to the word inspired, attentive and alert on what is described as “mood-repair”. 

Participants felt guilty for their actions and decide to improve their behaviour to feel better 

(Hesse and Spies, 1996). Anyway, we cannot say if the change of behaviour is only temporary 

or not, since the participants won’t be interviewed again to check if they change their life style. 

This is why we talk about “intentions of change”. 

Some participants didn’t feel totally involved in the game. This can be due to some 

shortcomings the game, but also due to personality of the participants. The game used for this 

work was developed by only one person. We think that a bigger team would have been able to 

create a bigger, longer and more affective game able to induce a stronger negative mood. We 

think that this is the main cause that the induced negative mood was not immediately visible 

in the quantitative analysis, like in other studies (Forgas, 2013; Pretz, Totz and Kaufman, 

2010). We didn’t use strong or cruel scenes to try inducing negative mood and maybe this lead 

to a more “hidden” and less visible effect on the tool that measure the mood quantitatively.  

We also want to highlight how the idea to use the PANAS indexes as way to describe the 

intensity of mood described with the same pictures (as described in method section) was not 

used because the data didn’t make it necessary. 

In general, as previously said the results of this study met our expectations. 

6.3 Future Work 

In conclusion, we would like to propose some idea on how this work can be continued and 

expanded. It would be interesting to conduct a long-term study to understand if people really 

can change their daily behavior as a result of playing a game. It would also be interesting to 

extend this study to a younger population (8-14). Also, it would be interesting to apply this 

approach to other important themes like immigration or racism. During the game sessions we 

gathered information regarding the actions that every player did, for example if s/he taker or 

not the car and what kind of food s/he bought. With these data it can be possible to evaluate 

if there are some moments in which the players started to change their behavior and which 

elements induced that. This can be useful to understand if the game is correctly driving the 

desired message (in our case about environmental sustainability) but also to develop games 

that are more effective. To do a correct analysis of the behavior trend of the players we should 

have more and different game situations. That is why we think that this analysis can be done 

with a bigger and longer game. Developing a bigger game can also bring other benefits, for 

example to propose different situations able to affect the players’ spectrum of emotions more 

extensively. 
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Appendix A -  Evaluation of questionnaires 

First survey 
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Second survey 
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Appendix B -  Used questionnaires 

Main experiment – Questionnaires about mood: 

 

Appendix 1 PAM based on gender 

 

Appendix 2 PANAS questionnaire 

Main experiment - questionnaire about intention: 

1. Knowing about environmental problems and issues is important to me. 

2. I think most of the concerns about environmental problems have been exaggerated. 

3. I think it helps the environment to buy more local food or use more public transports 

4. I believe that I can contribute to the solution of environmental problems by my actions. 

5. There is not much I can do that will help solve environmental problems. 

6. It is important to reduce daily energy consumption. 

7. It is a waste of time to work to solve environmental problems. 

8. Things I do have no effect on the quality of the environment. 
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Authorization form 
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Appendix C -  Tables 

Demography of participants 

 Gender Age Gaming experience 

Participant 1 Female 23 No 

Participant 2 Male 25 No 

Participant 3 Male 23 Yes 

Participant 4 Male 25 Yes 

Participant 5 Male 24 Yes 

Participant 6 Male 22 No 

Participant 7 Female 23 No 

Participant 8 Female 23 No 

Participant 9 Female 21 No 

Participant 10 Male 27 No 

Participant 11 Female 20 No 

Participant 12 Female 21 No 

Participant 13 Male 21 Yes 

Participant 14 Male 22 No 

Participant 15 Female 21 No 

Participant 16 Female 21 No 

Participant 17 Male 21 No 

Participant 18 Female 21 No 

Participant 19 Female 24 Yes 

Participant 20 Female 22 No 

Participant 21 Female 23 No 

Participant 22 Female 27 No 

Participant 23 Female 24 No 

Participant 24 Female 24 Yes 



 XI 

Participant 25 Female 25 Yes 

Participant 26 Female 24 No 

Participant 27 Male 21 No 

Participant 28 Female 25 No 

Participant 29 Female 20 No 

Participant 30 Female 20 No 

Participant 31 Female 23 No 

Participant 32 Female 20 No 

 

PANAS before and after treatment results 

PANAS RESULTS 

BEFORE TREATMENT AFTER TREATMENT 

Positive index Negative index Positive index Negative index 

32 

37 

14 

30 

26 

33 

27 

20 

18 

35 

28 

20 

40 

32 

32 

38 

38 

37 

27 

42 

42 

27 

33 

25 

26 

11 

26 

10 

20 

25 

18 

25 

33 

13 

13 

24 

17 

16 

19 

13 

11 

15 

19 

29 

26 

37 

15 

20 

33 

37 

12 

28 

24 

35 

38 

15 

28 

48 

22 

26 

30 

33 

27 

42 

38 

27 

31 

45 

40 

36 

25 

22 

28 

16 

19 

10 

21 

20 

25 

32 

31 

27 

12 

16 

30 

17 

18 

13 

10 

24 

16 

10 

23 

36 

19 

18 



 XII 

34 

42 

31 

17 

40 

20 

36 

22 
 

24 

13 

10 

26 

17 

11 

19 

10 
 

35 

42 

35 

18 

28 

29 

36 

20 
 

28 

25 

14 

28 

20 

10 

24 

11 
 

M=30 SD=7.96 M=19 SD=7.11 M=31 SD=8.59 M=20 SD=8.59 
SUM=975 SUM=611 SUM=985 SUM=651 

 

Intentions of change before and after the treatment 

INTENTIONS OF CHANGE 

BEFORE TREATMENT AFTER TREATMENT 

37 

32 

28 

25 

29 

33 

29 

37 

28 

36 

36 

36 

35 

36 

33 

33 

31 

33 

37 

32 

26 

25 

36 

38 

33 

36 

34 

37 

31 

37 

36 

38 

35 

33 

32 

31 

36 

35 

40 

38 

38 

39 

40 

39 

40 

33 

38 

33 

37 

40 

38 

35 

36 

37 

39 

34 

39 

38 

39 

39 

40 

40 



 XIII 

34 34 

M=33.09 SD=3.77 M=36.97 SD=2.69 
SUM=1059 SUM=1183 

 

Wilcoxon critical values table 
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