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Abstract  

 Research about the effectiveness of persuasive games is still emerging. This article 

presents a literature review of studies that empirically evaluate the effectiveness of 

persuasive games. The review concluded that limited empirical evidence is currently 

available to prove their effectiveness in attitude change. It further revealed that 

almost no study employed an informative control condition, making it difficult to 

conclude that the game was more effective than a control condition. Next, in a 

pretest-posttest design an empirical study tested whether change in attitude was 

different for people playing the persuasive game "EnerCities" compared to a control 

condition where participants read a document with highly similar information. No 

significant differences in increase of attitude or knowledge between participants that 

played the game and participants in the informative control condition were found. 

Based on the results of the literature review and the empirical study presented, it 

hence cannot be concluded that playing a game leads to a greater change in attitude 

or knowledge acquisition than experiencing conventional media would. Future work 

should employ designs with proper control conditions and focus on which game 

features lead to significant effects.  

Keywords: Persuasive games, Serious games, Attitude change, Knowledge acquisition 

1. Introduction  

Encouraging sustainable energy use by individuals is one of the main challenges today. As we 

are rapidly running out of fossil fuels, ways to save energy have to be found. A considerable amount 

of energy is consumed by households. Consequently, household energy conservation can greatly 

impact energy conservation in general. In order to stimulate people to save energy, they need to be 

educated to induce an energy-friendly attitude. Scientists have argued that “when people change their 

attitudes, they change their behavior as well” [3]. Especially when it comes to the younger 

generation, it is of utter importance to increase awareness of energy conservation, as the need for 

energy conservation and alternative energy sources is likely to increase even more over the coming 

decades [46]. In this paper, we will examine how serious games can influence the attitude of 

consumers regarding energy conservation. 

Researchers argue that serious games can be an effective means to change people’s energy-related 

attitude. Serious games are games that are used for more than entertainment only; they build on the 

element of fun that games entail, but include an educational component as well [41]. So-called 

persuasive games are often classified as sub-category of serious games. The ‘educational component’ 

in these games is leveraged to persuade people to change their attitude or behavior [8] [18]. 

The mechanism through which this process occurs is that playing a game can lead to a state of 

flow or immersion, where players are extremely concentrated and time passes unnoticed as the game 

has completely taken over the player’s attention [12] [38]. Generally, when people are highly 

engaged in the game they are apt to adopt the attitude that is promoted in the game [42]. These game 

characteristics can lead to a higher awareness of relevant factors involved in, for instance, energy 

saving. In effect, attitude may positively change and as such subsequently trigger a change in energy 
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saving behavior itself. The assumed chain of events awareness-attitude change-behavior change is 

what persuasive games try to influence [3, 11]. In this paper we will discuss evidence for this in our 

review. Next, in our empirical study we will – due to practical constraints we faced - focus on the 

first two events only, omitting behavioral changes. 

A notable peculiarity within the field of game research is that although many scholars emphasize 

the substantial persuasive potential of games, little empirical research has been conducted that shows 

clear overall effectiveness of these games [24] [35]. Due to this lack of scientific evidence – see 

literature review below for a more extensive discussion of this observation -, it cannot be 

automatically concluded that games indeed have such attitudinal effects as game theorists often 

claim. Furthermore, a question that can be posed is whether it is actually the game and its features 

that aid the persuasive process or whether it is the persuasive content in the game that is responsible 

for the persuasion, regardless of the medium through which it is presented. In terms of Mayer’s [35] 

game research designs, this would be a question fitting the genre of "media comparison" research, 

in which the main question is whether people learn better from a game or from conventional media 

such as narration or reading a slideshow. The research questions this paper will deal with are thus 

whether there is really an effect of persuasive games and whether the eventual change can be 

attributed to the game and its inherent features. 

First, a literature review will evaluate the available literature on this matter. Next,  an empirical 

study will be conducted that examines how effective the persuasive game EnerCities [14] is in 

changing players’ energy-related attitudes while employing a research design with a proper 

informative control condition (see also [20]). This control condition will consist of information and 

design highly similar to that in the game, but instead presented in a non-game setting. Such a control 

condition allows for an actual media comparison to see whether it was the game or the information 

in the game that persuaded players and changed attitudes. The aim of this empirical study is hence 

to investigate and answer this paper’s research question of whether there is really an effect of playing 

a persuasive game on attitudinal change, even when a proper control condition is used. 

2. Literature review of persuasive games 

Are persuasive games actually effective in accomplishing their persuasive goal? A literature 

search was conducted to identify empirical studies that attempt to validate actual effects of persuasive 

games. A media comparison approach will be used to investigate whether there is empirical evidence 

indicating that people are persuaded more by a persuasive game than by conventional media. 

2.1 Methodology 

Persuasive games were searched mid 2014 with search terms such as persuasive game, serious 

game, edutainment game, game attitude change, effectiveness game, educational game, persuasive 

game attitude and evaluation persuasive game. Games were also found in articles about persuasive 

games referring to other games and in proceedings of the European Conference on Games Based 

Learning. 

Topics of games selected for the analysis included health, sustainability, interpersonal behavior, 

social or civic competences, cultural or political awareness, ethnic behavior, peer pressure, 

management attitudes or judgment.  

2.2 Overview games found 

Sixty games were found via the above-described methods. The oldest game was published in 

1990, whereas three studies testing the effectiveness of a persuasive game were only published in 

early 2014. Regarding forty-five of the games found (75%), either no scientific research about their 

effectiveness had been conducted, or there were only papers available in which preliminary plans 

for research were outlined. Of the remaining fifteen games, studies were found that empirically 

investigate their effectiveness. The following aspects were recorded for each of the games/studies: 

brief description of the game (i.e., year, topic), research design (i.e., control condition and moments 

of measurement), outcome measures (i.e., were change in attitude, knowledge and/or behavior 

measured?) and effects found (i.e. effects on attitude, knowledge or behavior) (see the Appendix). 

Important to note here is that both in selecting as well as in describing games for the review, the 
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focus was on methodology and outcome measures. Examining other features/mechanisms of the 

game were left behind as examining those exceeds the scope of this paper. 

2.3 Effects found in persuasive games  

Table 1. Summary of results found in literature review 

Outcome measure No. of papers Summary of results 

Change in 

attitude 
6/15 

 Significant increase in attitude found after playing 

game in most studies 

 Only 1 game did not find significant attitude 

increase 

 No clear trend on sustaining change attitude in 

long-term 

Change in 

knowledge 
9/15 

 Significant increase in knowledge after playing 

game found in 5 studies. 

 Increased awareness found in two studies after 

playing game. 

 In 2 studies qualitative account of increased 

knowledge found. 

 2 studies did not find significant increase in 

knowledge after playing game. 

 No effect of increased knowledge on long-term 

could be found. 

Change in 

behavior 
4/15  Positive effects found in 3 papers. 

 

Table 1 provides a summary of the results of the literature review: it shows which outcome 

measures were studied in how many of the papers found, followed by a summary of what those 

papers found. More specifically, the literature review revealed that very few studies about persuasive 

games are actually devoted to empirically investigating attitudes in their research: only six of the 

fifteen papers found directly evaluated change in attitude. Most of these studies reported a significant 

increase in attitude when comparing attitudes before and after the game (i.e. the attitude becomes 

more favorable towards the topic of the game), e.g. in the games Birthday Party [19], PeaceMaker 

[10] [1] [21] and PowerExplorer [22]. Only one of the games used in this literature review did not 

find that participants had a significantly increased attitude after playing the game [31]. No clear trend 

in whether increased attitude is sustained on the long-term can be found. Gerling et al. [19] found 

that some attitude measures remained at a higher level than baseline level after playing Birthday 

Party [19]. Lavender [32] on the other hand did not find significant long-term effects of playing 

Homelessness: it’s no game. 

In nine out of fifteen studies found, researchers report on the change of knowledge measurable 

after playing a persuasive game. In Clot Buster [48], Mystery of Taiga River [5] [6], Re-Mission 

[26], RightWay Café [39] and Stop Disasters! [15], the researchers of the respective articles show 

that knowledge of participants that have played the game increases significantly. Research about the 

games Stop Disasters! [15] and EnerCities [14] [30] also found increased awareness after playing 

the game, which can be considered an indirect account of increased knowledge [13]. In the games 

Shortfall [25] and Shrub Battle [37], increase in knowledge is also mentioned by the authors, but 

these changes are either self-reported by participants rather than objectively tested, or the research 

is qualitative and not supported by statistics. On the contrary, studies investigating the knowledge 

participants gained after playing Homeless: it’s no game [31] [32] and Power Explorer [22] did not 

find a significant increase of knowledge after playing the game. Four of the studies that investigated 

change in knowledge after playing a game used follow-up measurement in addition to pretest and 

posttest measurement (i.e., [25] [32] [39] [48] ). None of these four studies found that the effect of 

increased knowledge was sustained on the long term. 

Changes in behavior were studied in only four of the fifteen papers. Three of these four studies 

found positive effects. Kato et al. [26] and Baranowski et al. [7] found that participants significantly 
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increased treatment adherence after playing Re-Mission and significantly increased their 

consumption of fruit, juices and vegetables after playing Squire’s Quest respectively. Gustafsson et 

al. [22] showed that participants consumed less energy both while playing Power Explorer as well 

as after gameplay. In the follow-up game Power Agent, however, Gustafsson et al. [23] found that 

whereas energy consumption decreased during the game, it increased right after and before the game 

was played. 

2.4 Research designs used in studies about  persuasive games 

Two aspects of research designs were looked at: moments of measurement and (the construction 

of) the control condition (see also table 1). When looking at the former, it becomes apparent that 

almost all of the studies use at least a pre-test and post-test measurement. The study about EnerCities 

is the only one that does not use pre-test measurement and employs a posttest-only design. Because 

Knol and De Vries [30] only use post-test scores to investigate differences between the experimental 

and the control condition, they do not take the baseline attitude into account in their study. This 

makes it impossible to get a precise account of the change in attitude per individual. Six of the studies 

use a follow-up measurement, yet almost none of them extensively mention evidence of long-lasting 

effects of attitude change. 

Eight out of fifteen studies employ a control condition. Interestingly enough, in all but one of 

those eight the control condition simply exists of a ‘no info’ control condition, in which participants 

only fill in questionnaires twice (e.g., in Power Explorer, Mystery of Taiga River and in Squire’s 

Quest). Only one study found, i.e. the study conducted by Lavender [31] [32], used a ‘narrative’ 

control condition in addition to a ‘no info’ control condition and an experimental (game) condition. 

This design is by far the most interesting design to test a media comparison question of whether 

people are persuaded to a larger extent by games than by conventional media, because it allows for 

the possibility of directly testing whether it was playing the game (in the experimental condition) or 

merely presenting the information (in the ‘narrative’ control condition) that persuaded the player. 

Lavender [31] [32] however did not find a significant change in either interest in or attitude towards 

homeless people from pre-test to post-test measurement in either three of his conditions. Be that as 

it may, participants that played his game Homelessness: it’s no game did become significantly more 

sympathetic towards homeless people as opposed to people who read a narrative similar to the 

content of the game or did not engage in any special activity related to homelessness. 

The main conclusion that can be drawn from this literature review is that empirical research 

specifically about the effectiveness of persuasive games on change of attitude of players is still 

scarce. Only six out of the sixty games found were empirically tested on their attitude changing 

potential. Most of the existing studies about these games found a positive effect of playing the game 

on attitudes of players towards the topic, but one of the studies did not: the study conducted by 

Lavender [31] [32]. Remarkably, this study was also the only one of the studies found that employed 

a research design that included both multiple measurement moments (to allow for measuring a 

precise change in attitude per individual) as well as a proper control condition with similar 

information as presented in the game (to allow for media comparison research, cf. [35]). The other 

studies that used a control condition stuck to using a control condition in which no information to 

participants in this condition was presented. 

Five studies reported statistically significant increases in knowledge after playing a game. Two 

studies provided indications of increased knowledge via self-reports or qualitative research and two 

studies showed increased awareness. Overall, most of the literature seems to suggest that knowledge 

indeed increases after playing a persuasive game. But as mentioned before, all these studies used 

either no informative control condition or only a ‘no info’ control condition, which disregards the 

media comparison question. The only study that employed a research design in which a control 

condition allowing for such a media comparison was included (i.e., Lavender’s study) did not find 

significant changes in knowledge. The next study will examine this issue further by using a control 

condition that received information highly similar to the game condition. 
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3. Study into EnerCities  

3.1 Cognitive Training Task  

The current study used the game EnerCities in an experimental condition. EnerCities is a 

persuasive game about sustainable energy use in which players have to balance environmental and 

economic needs as they build their own city (Figure 1 and 2 show a screenshot of the game). The 

aim of the game is to “increase awareness and attitudes relating to energy use in the household” [30]. 

The game was selected for this research because previous research had reported the game to be 

successful in changing people’s attitudes ([30]. In large-scale research (n = 653), students from five 

different European countries played the game EnerCities and filled out questionnaires related to their 

attitude toward energy use. Results showed that the game was effective in increasing awareness and 

increasing positive attitudes related to energy use. The researchers hence conclude that playing the 

game EnerCities has positive effects, as their experiment showed “higher environmental and energy-

related awareness ratings for students who had played EnerCities compared to those who had not 

[and that] attitudes towards energy-related behaviors in the household were generally more positive 

for students who had played EnerCities compared to the control group members” [30] p.9 ). Other 

reasons to use the game EnerCities for the present study are that it was available for free, rating 

measures could be adopted from previous research (e.g. [9] [28] [30]) and that the game had won 

both national and international awards [30]. Just because of these results we may assume that 

EnerCities is a well-designed persuasive game that possesses stimulating game features. The game 

is available at www.enercities.eu and was developed for the European Commission.  

The present study partially replicates the study conducted by Knol and De Vries [30], because: 

1. it uses the game EnerCities as persuasive game in the experimental condition; and 

2. it adopts the five micro-level attitude questions that Knol and De Vries used to measure 

attitudes; and 

3. it uses an experimental condition and a control condition in which participants do not play 

the game to investigate between-participant differences. 

The present study differs from the original study in that it includes an informative control 

condition with highly similar information and design in a non-game setting whereas the original 

research did not. Second, this study uses university students as participants whereas Knol and De 

Vries used secondary school students. Lastly, the original study used statements about energy use 

that deal with the topic on a ‘micro-level’ to assess participants’ attitudes. These statements for 

instance deal with taking shorter showers or turning off the TV instead of using the standby mode. 

The authors mention that there is a difference in scope of the game and their questionnaire: “The 

EnerCities game required its players to take a global stance and build and expand a city […]. The 

questionnaire on the other hand focuses on a more microscopic level of behavior, namely the energy-

related behaviors in the household.”[30] p.4. Since the authors mention this in the limitations of their 

paper, macro-level attitude measures were constructed for the present study to see whether a similar 

effect could be found when focusing on macroscopic behaviors. 

The present study will use a pretest-posttest design. Both participants’ knowledge as well as their 

attitude regarding sustainability-related topics will be assessed. Their attitude will be tested regarding 

micro-level as well as macro-level topics. Participants are randomly divided amongst two conditions: 

the experimental condition (playing EnerCities) and the control condition (reading similar 

information). This empirical study will answer the research question of whether there is really an 

effect of playing a persuasive game on attitudinal change, even when a proper control condition is 

used. Based on the literature review conducted, we hypothesize that the (micro and macro-level) 

attitude and knowledge of participants playing the game will increase more than that of participants 

in the informative control condition. 
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Figure 1. Start Screen of the Game EnerCities 

 

 

Figure 2. Screenshot of the Game EnerCities near the End of the Game 

4. Method 

4.1 Participants  

In this study 46 (18 male and 28 female) undergraduate students between the ages of eighteen 

and twenty-five (M=20.52, SD=1.36), participated on a voluntary basis. They were divided 

randomly over the two conditions such that both conditions had 23 participants. The majority of 

students, 36 out of 46, had a Dutch nationality. The other participants had a nationality from a 

different European country (e.g., German, Spanish, British).  

4.2 Control condition 

As an informative control condition, a Powerpoint presentation was constructed that included 

information highly similar to the information and design presented to participants in the game 

(similar to [44]). It should be acknowledged that it is very difficult to make the information in the 
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Powerpoint 100% similar to the game, but extensive efforts were made to ensure that as much as 

possible was similar in the game and the Powerpoint. In order to recreate the design (‘look and feel’) 

of the game in the presentation, screenshots of the game were used to supplement verbal explanations 

(see Figure 3). Moreover, the text in the presentation was written in such a way that it would be 

highly similar to the style of the text in the game. The Powerpoint was introduced as “an introduction 

to sustainable city development” and included a description of buildings to be found in cities and 

explained the same five categories presented in the game. Per building, energy efficiency 

improvements that were also presented in the game were explained, and advantages and 

disadvantages of each building were discussed in a way highly similar to the game. In order to 

illustrate the importance of balancing energy needs, three situations in the game were used as 

examples in which a trade-off had to be made between economy and environment. The presentation 

consisted of 37 slides.  

4.3 Measurement instruments 

Participants completed an online pretest as well as an online posttest questionnaire, both of which 

included several rating scales to assess participants’ attitude toward sustainability-related topics. The 

pretest questionnaire served as baseline measurement in order to later calculate the change in attitude 

(difference score) of each participant (see also [4] [39]).  

Both questionnaires included statements regarding micro-level topics (e.g., attitude toward 

lowering the heating at home or toward taking shorter showers) as well as regarding macro-level 

topics (e.g., attitude toward governments subsidizing solar panels or toward taxing CO2 emissions). 

Micro-level attitudes were investigated based on three subscales allowing for a comparison the 

results of this study with the original study by Knol and De Vries [30]. In the first subscale, 

participants were asked to rate five statements on a 7-point Likert scale ranging from respectively 

extremely bad to extremely good (Cronbach’s  = .80 at pretest; Cronbach’s  = .85 at posttest). 

The second subscale entailed the same questions, but this time participants were asked to rate the 

statements on a 7-point Likert scale ranging from extremely unpleasant to extremely pleasant 

(Cronbach’s  = .80 at pretest; Cronbach’s  = .76 at posttest). In the third scale, the rating ranged 

from not at all useful to extremely useful (Cronbach’s  = .82 at pretest; Cronbach’s  =.89 at 

posttest). For each of the five statements, the mean score on the three different subscales was 

computed (Cronbach’s  = .79 at pretest; Cronbach’s  = .87 at posttest). Averaging over the five 

statements resulted in a composite micro-level attitude index. The above presented Cronbach’s alpha 

coefficients indicated that all of these scales, both at pretest and at posttest, had relatively high 

reliabilities [16]. 

Since Knol and De Vries [30] mentioned the lack of assessment of macro-level attitudes as a 

limitation of their study, macro-measures were composed based on previous research on attitudes 

toward sustainability [36] and based on topics present in the game. All macro-measures were rated 

on a 7-point Likert scale ranging from strongly disagree to strongly agree. Three out of eight 

statements were phrased in such a way that a low instead of a high score indicated a favorable 

sustainable attitude. The rating of these statements was hence reverse scored (Cronbach’s  = .75 at 

pretest; Cronbach’s  = .73 at posttest). Results of the eight items were summed and averaged to 

compute a scale measuring the composite macro-level attitude index. 
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Figure 3. Some Slides from the Informative Control Condition 

 

In addition to attitude measures, the pretest and posttest questionnaires also included a knowledge 

measure in the form of open questions. These measures were used to assess the extent to which 

knowledge about sustainability topics increased after playing the game or reading the Powerpoint 

presentation. The questions were partially based on previous research using EnerCities as game in 

the experimental condition [9] [28] and were adjusted for the current study so that participants in 

both conditions should theoretically be able to answer the questions. In total, participants could earn 

a maximum of fifteen points for the knowledge questions, max. three points for each of the five 

questions. Results of these five items were summed to compute a composite knowledge scale. At 

pretest, the knowledge scale had a Cronbach’s  = .73, which indicates a relatively high reliability. 

However, the scale had relatively low reliability at posttest, Cronbach’s  = .59, but given the small 

number of items (5) this is still acceptable. 

Lastly, the posttest questionnaire also included five rating scales to evaluate the information 

presented to participants in the game or Powerpoint presentation. Participants rated how interesting 

they found the game or Powerpoint presentation, how much they enjoyed it, how credible they found 

the information presented, how much the information was personally relevant to them and how much 

they learned from it. 

4.4 The distractor task 

In order to clear participants’ short-term memory before filling out the questionnaire after reading 

the Powerpoint presentation or playing the game, participants were shown a four-minute YouTube 

video with a funny scene about a man greatly interested in the environment. 

4.5 Procedure 

The online pretest questionnaire was sent to 49 participants and was completed at home. The 

pretest questionnaire was conducted a week before the posttest in order to reduce the chance of 

sensitization, in which results at a subsequent measurement are potentially amplified due to repeated 
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measurement [43]. Out of these 49, 46 participants completed the questionnaire. This study 

employed a pre-test post-test design with two conditions.  A week later, these 46 participants were 

randomly assigned to either the game condition, in which participants played EnerCities for twenty 

minutes, or to the informative control condition, in which participants read the Powerpoint 

presentation. Pretesting had revealed that reading the presentation took on average 20 minutes, which 

was hence decided on as the time that participants were allowed to play the game for. Participants in 

the control condition were allowed to navigate freely in the Powerpoint presentation. Participants in 

the game condition first read a short Powerpoint presentation explaining the aim of EnerCities and 

read instructions for gameplay. Participants were then allowed to play the game for twenty minutes.  

In addition the informative control condition also started with a slide with instructions on what to 

pay attention to, in order to maintain similarity to the game condition. After participants either 

finished playing the game or reading the Powerpoint, the experimenter started up the YouTube video 

that took about four minutes to watch. Lastly, participants filled in the online posttest questionnaire. 

5. Results 

5.1 Micro-level attitudes  

A multivariate test of variance was conducted to see whether the change in attitude was different 

between the two conditions. Difference scores were calculated by subtracting the attitude score at 

pretest measurement from score at posttest measurement. Thus, positive difference scores indicate 

an increase in energy-related attitudes (See table 2). The MANOVA on the difference scores on the 

five micro-level attitude measures turned out to be not significant between the two conditions, F 

(5,40) = .30, p = .91. It can therefore be concluded that there are no statistically significant differences 

between the two groups regarding their change in micro-level attitudes about energy use after either 

playing the game or reading the Powerpoint presentation. 

As can be seen from table 2, micro-level attitudes even increased more for all five of the measures 

in the control condition than in the experimental condition. The composite micro-level attitude index 

also indicates a larger increase in the control condition. However, these differences are not 

statistically significant, yet they do suggest a trend of larger increases of attitudes in the control 

condition. The table also shows that almost all difference scores (except for the attitude towards 

switching off lights in unoccupied rooms for the experimental condition) are positive. This indicates 

that in almost all cases, both playing the game and reading the Powerpoint (somewhat) increased 

people’s attitudes on a micro-level toward sustainable energy use, but this effect was not statistically 

significant. Focusing on the composite index, we analyzed the increase in micro-level attitude over 

time. Paired t-test showed that the difference between pretest and posttest measurement was not 

significant for the game condition (t(22) = .76, p =  .46) nor for the control condition (t(22) = 1.88, 

p = .07), indicating that micro-attitude in both conditions did not significantly increase over time. 

 

Table 2. Means, standard deviations and significance levels of difference (post-test – pre-

test) ratings of micro-level attitudes in both conditions 

 Exp. cond. Control cond. Significance 

 M SD M SD F (1,44) p 

Attitude towards switching off lights in 

unoccupied rooms 
-.03 .59 .09 .75 .34 .56 

Attitude towards lowering the heating .16 .80 .19 .61 .02 .89 

Attitude towards saving energy at home .07 .45 .22 .79 .59 .45 

Attitude towards taking shorter showers .09 .60 .22 .62 .53 .47 

Attitude towards turning off TV instead of 

using standby 
.07 .75 .16 .65 .18 .68 

Composite Micro-level attitude index .07 .46 .17 .44 .58 .45 

 

5.2 Macro-level attitudes  

When considering the difference scores (posttest attitude score – pretest attitude score) for the 

eight macro-level attitude measures, no statistical differences were found between the two groups: F 

(8,37) = .49, p = .86. In other words, the multivariate analysis of variance showed that there were no 
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significant differences between the change in macro-level attitudes of participants that read the 

Powerpoint and of participants that played the game.  

As can be seen in table 3, macro-level attitudes increased more for participants who played the 

game than for participants who read the Powerpoint presentation for four out of eight measures. For 

two measures, attitudes of participants in the control condition increased more. For one measure, 

attitudes decreased in both conditions yet did so less in the control condition. Lastly, for one measure 

attitudes in the control condition decreased whereas they remained the same in the experimental 

condition. However, it should be noted that none of these differences were significant (p>.05). Based 

on the values of the macro-attitude measures, no clear trend can be found in whether playing the 

game or reading the Powerpoint presentation has resulted in a bigger change in attitude. The 

composite macro-level attitude index indicates a slightly larger increase in the experimental 

condition as opposed to the control condition, yet this difference is not significant (p>.05) either. 

Focusing on the composite index, we analyzed also here the increase in macro-level attitude over 

time. Paired t-tests showed that the difference between pretest and posttest measurement was not 

significant for the game condition (t(22) = 1.70, p =  .10) nor for the control condition (t(22) = .42, 

p = .68), indicating that macro-attitude in both conditions did not significantly increase over time. 

 

Table 3. Means, standard deviations and significance levels of difference (post-test – 

pre-test) ratings of macro-level attitudes in both conditions 

  
Exp. cond. Control cond. Significance 

M SD M SD F(1,44) p 

Attitude towards educating children about 

living sustainably. 
.43 .95 .30 .70 0.28 .60 

Attitude towards governments and companies 

investing in sustainable technologies. 
.61 1.08 .26 .69 1.71 .20 

Attitude towards governments subsidizing 

solar panels on citizens’ houses. 
.00 1.04 -.39 1.90 0.75 .39 

Attitude towards building windmills and 

solar plants as opposed to coal and 

nuclear plants. 

.17 1.07 -.17 1.40 0.89 .35 

Attitude towards insulation of houses to save 

energy. 
.21 1.09 .00 .85 0.57 .45 

Attitude towards re-cycling and re-using 

waste. 
.17 1.03 .30 1.36 0.13 .72 

Attitude towards taxing CO2 emissions to 

make polluters pay for the damage 

they do. 

.22 1.13 .26 1.05 0.02 .89 

Attitude towards the importance of the 

environment compared to the 

economy. 

-.39 .94 -.26 1.29 0.15 .70 

Composite Macro-level attitude index .18 .51 .04 .44 1.03 .32 

5.3 Knowledge measures  

To examine whether the change in knowledge acquisition differed significantly between the two 

conditions, a MANOVA of the difference scores was conducted. No significant difference was found 

between the difference scores of the two conditions: F (5,40) = 1.30, p = .29. It can thus be concluded 

that conditions did not differ significantly in the increase of their knowledge. Table 4 shows that in 

four out of five measures the knowledge of participants in the control condition increased more, 

whereas for only one measure knowledge of participants in the experimental condition increased 

more. The composite knowledge index also indicates a larger increase of knowledge in the control 

condition. It must be noted though that none of these differences were significant, except for the 

increase in knowledge regarding the efficiency of windmills. Still, the multivariate analysis showed 

no significant differences (p>.05) between the two conditions so the on average larger increase of 

knowledge in the control condition can only be considered a trend. When looking at the increase in 

knowledge over time both playing the game and reading the Powerpoint significantly increased 

participants’ overall knowledge of sustainable energy use: composite knowledge index game 

condition t(22) = 4.69, p < .01, control condition t(22) = 7.28, p < .01. 
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Table 4. Means, standard deviations and significance levels of difference (posttest – 

pretest) ratings of the knowledge measures in both conditions 

 Exp. cond. Control cond. Significance 

M SD M SD F(1,44) p 

Knowledge of advantages and disadvantages 

of solar plants. 

.39 .90 .35 .70 .03 .86 

Knowledge of making windmills produce 

energy more efficiently. 

.46 .89 1.07 .70 6.67 .01* 

Knowledge of slowing down the rate at 

which natural resources are used. 

.50 1.17 .67 1.24 .24 .63 

Knowledge of advantages and disadvantages 

of coal plants. 

.37 .91 .48 .75 .20 .66 

Knowledge of improving the world’s power 

balance in terms of energy efficiency 

improvements. 

1.02 1.13 1.46 1.18 1.63 .21 

Knowledge index (composite scale) 2.74 2.80 4.02 2.65 2.54 .12 

5.4 Evaluation measures  

Separate ANOVAs were conducted on the different evaluation items to see whether participants’ 

evaluation of both the game and the Powerpoint presentation differed significantly. As can be seen 

from table 5, scores for how much participants judged the information presented to them credible 

differed significantly between the experimental condition (M = 4.83; SD = 1.19) and the control 

condition (M = 5.74; SD = .75): F (1,44) = 9.64, p < .01. Participants in the control condition judged 

the credibility of the information presented in the Powerpoint significantly higher than participants 

in the experimental condition judged the information presented to them in the game. Looking at the 

ratings of participants of the statements “I learned a lot from [the game or the Powerpoint]”, another 

significant difference was found: F (1,44) = 4.81, p = .03. Participants in the control condition (M = 

4.87; SD = 1.77) again rated this statement significantly higher than participants in the game 

condition (M = 3.91; SD = 1.13) did. 

 

Table 5. Means, standard deviations and significance levels of ratings of the 

evaluation items in both conditions 

 
Exp. cond. Control cond. Significance 

M SD M SD F(1,44) p 

Overall, I found the game interesting to play / 

Powerpoint interesting to read. 
5.91 1.08 5.30 1.40 2.73 .11 

Overall, I enjoyed playing this game / the 

Powerpoint presentation. 
5.70 1.06 5.22 1.45 1.64 .21 

Credibility of the information presented in 

the game / Powerpoint. 
4.83 1.19 5.74 .75 9.64 .01* 

Personal relevance of the information 

presented in the game / Powerpoint. 
4.30 1.52 4.65 1.61 .57 .46 

Evaluation of “I learned a lot” 3.91 1.13 4.87 1.77 4.81 .03* 

6. Discussion 

The results of this study did not show a larger increase in attitude when playing a persuasive game 

than when reading information that is highly similar to the information presented in the game. The 

change in micro-level attitudes was not significantly different between the two conditions. The 

micro-level attitude index even suggests a trend towards a bigger increase of micro-level attitudes in 

the control condition, but neither this difference nor difference of separate items were significant. 

Also when macro-level attitudes are considered, no significant difference between conditions in 

change in attitude can be found, although attitudes increased more in the game condition in four out 

of eight separate macro-level attitude items, and the macro-level attitude index also hints towards a 

larger increase in experimental condition than in the control condition. But again, none of the 

differences between conditions were statistically significant. Since this was the case for both micro- 

and macro-level attitudes, it cannot be said – based on the results of this study – that there is really 
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an effect of the persuasive game EnerCities in changing energy-related attitudes when a proper 

control condition is used. 

When considering the differences in attitudes between pretest and posttest measurement, no clear 

persuasive effect could be found for participants who played the game or those who read the 

Powerpoint. A possible explanation for this lack of effects found might be that there was little room 

for improvement in attitude in the first place due to a very environmentally friendly sample. On 

average, participants already had relatively high energy-related attitudes before having been 

confronted with the persuasive content. Knol and De Vries [30] similarly noted that all participants 

had rather favorable energy-related attitudes.  

The reason that energy-related attitudes were relatively favorable in this sample might also be 

because the answers were subject to a social desirability bias, in which respondents’ answers are 

influenced by what they believe is the socially acceptable answer [17]. It could well be that 

participants’ energy-related attitudes were generally influenced by ideas of a norm that they should 

have a favorable attitude towards sustainability topics at both moments of measurement. Vermeir 

and Verbeke [47] found that social norms were one of the reasons that consumers decided to buy 

sustainable products. Thus, perceptions of participants about what would be the right attitude to have, 

could have led to these rather favorable a priori energy-related attitudes, leaving the aforementioned 

limited room for improvement. 

Analysis of the evaluation items included in the post-test questionnaire showed that participants 

did not significantly enjoy playing the game more than reading the Powerpoint, nor was there a 

significant difference in how interesting participants in the two conditions found the game to play or 

the Powerpoint to read. Game theorists argue that how ‘fun’ players find the game predicts their 

intrinsic motivation, engagement and immersion [29] [40]. It could be that, because participants did 

not find the game significantly more enjoyable than other participants found the Powerpoint 

presentation, a similar state of engagement and immersion was accomplished for participants in the 

control condition as for participants in the game condition. Moreover, if both the game and the 

Powerpoint received rather high evaluations of how ‘fun’ they were and the difference between the 

two conditions was not significant, there might have arguably also been no significant difference 

between the conditions in intrinsic motivation between the two conditions. Participants in both 

conditions could hence be intrinsically motivated [40] and therefore absorbed the information to a 

similar extent. Wouters et al.’s meta-analysis [49] actually found that serious games were not more 

motivating than conventional media. As such, the added value of the game in this aspect could have 

been nullified, which would explain the lack of difference in change of attitude between the two 

conditions. The purpose of this study was partially to test the effect of game features on an enlarged 

motivation experienced by players. The minimal differences in attitude change between the two 

conditions hint at the fact that this effect is apparently not that large. 

In the literature research only one study was found that employed a research design in which a 

control condition was used that presented information similar to the information in the game: the 

study done by Lavender [31] [32]. Interestingly, this was also the only study that did not find a 

significant difference between these two conditions. It is remarkable that Lavender’s study, using a 

research design rather similar to the design of this study also did not find significant differences. All 

other studies used in the literature review did not use a similar information control condition. This 

hints towards the idea that indeed the content of the game might be more important for persuasion 

than the game itself. Interestingly, this study did not find an increase in knowledge to be larger when 

playing the game than when reading the Powerpoint presentation. Even more so, for four of the five 

measures plus the composite measure, the increase in knowledge in the control condition was larger 

than in the experimental condition, but only in one case significantly. 

An explanation for the absence of a larger change of knowledge found in the game condition 

could be that the information in the game was surrounded by too much extra information, such as 

graphic design and interactive elements added to make it more fun and engaging. This extra 

information could have distracted participants from the actual persuasive content [2]. As a result, a 

person has to process more information than he or she would have to when simply reading the 

persuasive information. Mayer [35] describes this as the idea that game features can increase 

extraneous processing: learners have to engage in extra cognitive processing that is not essential for 

the learning goals. If people do not have to engage in this extra processing, more cognitive resources 

remain available for the essential processing of the persuasive content. This argument would explain 

why the general tendency in this study was that participants in the control condition increased on 

average more in knowledge than participants in the game condition did: participants in the control 
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group could focus on the actual content. They could thus solely engage in essential cognitive 

processing aimed at learning. Remarkably, participants who read the Powerpoint condition gave 

significantly higher ratings of that they had learned a lot than participants who played the game did. 

This self-reported knowledge measure corresponds with the trend of knowledge increasing slightly 

more in the control condition.  

Interestingly, the original study of Knol and De Vries [30] found significant effects where the 

present study did not. It could be argued that the reason for this difference in results found is the 

difference in sample size. Indeed, statistical power to detect effects increases when sample sizes are 

larger [16] and clearly, the present study has a much smaller sample size than the original study 

(respectively n = 46 and n = 653). However, the sample size and reliability of measuring instruments 

of the present study still meet minimum requirements for statistical power (e.g.. a minimum of 20 

participants per condition cf. [16]) so this option is unlikely. A second explanation for the difference 

in results is that in the original study playing the game was supplemented with a social environment 

that promoted favorable energy-related attitudes. Wouters et al. [49] explain that such contextual 

factors are important boosters of the effects of these kinds of games. They claim, based on their 

meta-review, that games combined with other instructional support like classroom discussion foster 

learning, probably due to a better integration process of the game with prior knowledge (see also 

[45]). The current study lacked such a context with supplemental influences, which might explain 

why the results are different from the results that the original study found. Yet, this result also 

indicates that the sheer effect of the game per se was not that strong in the present study. Important 

to take from this is hence that the interaction between context and the game is likely to constitute 

positive effects of persuasive games. 

Arguably most important in explaining the difference in results between the two studies is, 

however, the fact that the present study used a ‘similar info’ control condition rather than a ‘no info’ 

control condition such as used in the original study to test whether this game was effective in 

persuading players. Using a control condition with similar information could be an explanation of 

why differences between conditions were not significant in the present study whereas they were in 

the original study.  

6.1 Limitations and implications for further research  

For various reasons, the results of this study should be considered preliminary and conclusions 

should be treated with caution. A first limitation of this study is that the sample is a well-educated, 

young and homogeneous sample. This could have affected the results of the assessment, as these 

students could have already been aware of ecological themes, making their progress in awareness 

and knowledge less evident. It would be interesting to do a replication study with a different sample 

consisting of more diverse people, e.g. a less educated group of participants or a group of older aged 

participants. A second limitation regarding the sample was the difference between the number of 

students involved in the primary study [30] and the present study. The sample size of the latter can 

be considered a limitation of the present study, seeing this could partially explain the difference 

between the two studies. Yet although the sample was not large, it was large enough to be able to 

detect significant differences. Our preference was to have high reliability and validity (e.g. we 

controlled what participants are doing during the study, assured equal conditions for all participants 

etc.) instead of a large sample size at the cost of reliability and validity as in Knol and De Vries [30]. 

Moreover, it is a limitation that the game was played once and only for twenty minutes. Increased 

exposure to the persuasive content can increase the knowledge acquisition process because it leads 

to redundant essential processing [35]. Wouters et al. [49] found that more can be learned from 

games when they are combined with other instructional support as well as used in multiple sessions 

so players can get used to the game. The study did not include investigations of whether attitude 

changes were sustained on the long term. The studies mentioned in the literature review could not 

provide unambiguous evidence of long-term effects either. It could be interesting for further research 

to investigate possible long-term effects as well. 

Moreover, the literature review revealed that very few studies employ a research design that 

includes an informative control condition. Building upon the present study, it would be very 

interesting for future studies to also incorporate an improved design including an informative control 

condition as well, especially since the present study did not show that the game was more effective 

than the control condition. 

The present study has tested overall effectiveness of the game in persuading players to adopt more 

sustainable attitudes. However, it was not tested what the result of specific game features was on 
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persuasion. This concerns the “value-added” approach of game research [35]. Moreover, the 

literature review revealed few studies that evaluated the effectiveness of specific game features. A 

last suggestion for further research is to assess actual behavioral change after playing a persuasive 

game. The present study only investigated attitude and knowledge acquisition. It would be interesting 

for future studies to investigate how this extends to actual behavioral change. Although several 

psychological theorists posit that attitudes can lead to certain behavior [13], investigating the link 

between a persuasive game and behavior directly might be worthwhile. Research by Baranowski et 

al. [7] and Kato et al. [26] provides preliminary support for the claim that a persuasive game can lead 

to a change in behavior, but this link could be investigated further.  

In short, based on the present study, the following recommendations for further research can be 

made: 

1) Replicate this study using a sample consisting of more diverse participants 

2) Replicate this study using a larger sample 

3) Combine playing the game with other instructional methods and playing in multiple 

sessions 

4) Investigate the long-term effects of playing a game in changing attitudes 

5) Use informative control conditions for testing effectiveness of a game 

6) Test what the result of specific game features is on persuasion through games 

7) Assess actual behavioral change after playing a persuasive game 

7. Conclusion 

The goal of this study was to investigate whether there is really an effect of persuasive games. First, 

the question of whether evidence is available regarding the effectiveness of persuasive games was 

addressed. The review presented some studies in which evidence of persuasive effects of games was 

found. Evidence of successful change in attitude after playing a persuasive game can only be found 

in five of the sixty games reviewed, and also for five of the sixty games found research showed that 

they increased knowledge of players.  

Second, this review study also placed important remarks at the research designs that were used by 

many scholars to evaluate effects of a game on attitude change. It became apparent that there is not 

only little empirical evidence currently available to show that games are indeed effective; studies 

often do not employ a research design that allows for cross-media comparison to investigate whether 

the effects can actually be attributed to the game or whether it is the information in the game that 

leads to these effects (see also [20]).  

Third, from the empirical part of this study it can be concluded that playing a persuasive game does 

not increase attitudes more than conventional media can, at least based on the results of the current 

study. This study did find trends in the data implying that conventional media lacking game features 

might be even more effective both in changing attitudes as well as in transferring knowledge when 

similar persuasive content is presented. It is therefore hard to conclude at this moment that there 

really is an effect of persuasive games, based on the results of this study at least. Due to the critical 

remarks that this paper has made both regarding research designs as well as regarding the amount of 

research that has been done about games, this paper hopefully provides food for thought for game 

researchers. Hopefully, it will persuade scholars of the necessity of incorporating a proper control 

condition in their research.  
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Appendix: Summary of games with studies investigating their effectiveness 

 

Description Research design Outcome measures Effects found 

Study Name Topic 
Control 

condition 

Repeated 

measurements 

Attitude 

change 

evaluated 

Knowledge 

change 

evaluated 

Behavioral 

change 

evaluated 

Results 

Gerling, Mandryk, Birk, Miller, 

& Orji (2014) 

Birthday 

Party 

People Using 

Wheelchairs 

no (only 

wheelchair 

vs. 

joystick) 

pre, post, 

follow-up 
yes no no 

Attitude: attitude increased significantly for some of the measures from 

pretest to immediately after. Changes in discrimination were significant 

for wheelchair condition but not for joystick condition. Effect was also 

significant at follow-up measurement for wheelchair condition, not for 

joystick condition. Changes in prospects were significant for joystick 

condition but not for wheelchair condition. Overall, the game was 

successful in changing attitudes; some changes were sustained at 

follow-up (only regarding discrimination in embodied / wheelchair 

condition). 

Williams, Hecht, DeSorbo, Huq, 

& Noble (2014) 

Clot 

Buster 

Health 

education / 

stroke 

knowledge 

no 
pre, post, 

follow-up 
no yes no 

Knowledge: significant improvement of stroke symptom total scores, 

calling 911 and individual stroke knowledge post-test vs. pre-test. No 

significantly different composite stroke knowledge scores for 

participants that continued playing game at home = no long-term 

effects found.  

Knol & De Vries (2011) and De 

Vries & Knol (2011) 
EnerCities 

Sustainable 

urban 

development 

yes, no info only post yes indirectly no 

Attitude: significant difference between game and control condition. 

Knowledge: no real knowledge measures but significant difference in 

awareness of game condition vs. control condition. 

Lavender (2008; 2006) 

Homeless: 

it's no 

game 

Homelessness 

yes, no info 

+ narrative 

only 

pre, post, 

follow-up 
yes yes no 

Attitude: no significant change in either interest or attitude in either of 

the 3 groups. Significant difference between game condition and other 

2 groups in how sympathetic people became to homeless. 

Knowledge: no significant change in knowledge (pre-test vs. post-test) 

in either of the three groups. 

Barab & Arici (2013) and Barab, 

Sadler, Heiselt, Hickey, & 

Zuiker (2010) 

Mystery of 

Taiga 

River 

Environment / 

healthy river 

system 

yes, no info pre & post no yes no 

Knowledge: both conditions significant learning gains (= increase 

knowledge post-test vs. pre-test). Learning gains significantly greater 

in experimental condition than control condition = interaction effect of 

condition and measurement time. 

Burak, Keylor, & Sweeney 

(2005), Alhabash & Wise (2012, 

2014) and Gonzalez & Czlonka 

(2012) 

Peace 

Maker 

Israeli-

Palestinian 

conflict 

no pre & post yes no no 

Attitude: significant attitude change towards Palestinians (pre-test 

difference became non-significant at post-test). Implicit attitude 

measures did not change significantly. 
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Description Research design Outcome measures Effects found 

Study Name Topic 
Control 

condition 

Repeated 

measurements 

Attitude 

change 

evaluated 

Knowledge 

change 

evaluated 

Behavioral 

change 

evaluated 

Results 

Gustafsson, Katzeff, & Bang 

(2009) 

Power 

Agent 

Reducing 

energy 

consumption 

no 
pre, during, 

post 
no no yes 

Behavior: significantly lower consumption during game play, but more 

consumption right before and after. Change was not lasting after play 

ended. 

Gustafsson, Bang, & Svahn 

(2009) 

Power 

explorer 

Energy 

management 
yes, no info 

pre, during, 

post 
yes yes yes 

Attitude: players in game group increased attitude and players in 

control condition decreased attitude (statistically significant 

difference). 

Knowledge: no significant increases on knowledge test for either of the 

two conditions. 

Behavior: during game, experimental condition consumed significantly 

less than control condition. Also significant difference after game trial.  

Kato, Cole, Bradlyn, & Pollock 

(2008) 
Re-Mission 

Health 

education 
yes, no info pre & post indirectly yes yes 

Behavior: significant improvement of treatment adherence after playing 

game. 

Attitude: significant increase of cancer-related self-efficacy (= 

indirectly attitude), significantly greater increase in game group vs. 

control group. 

Knowledge: both increase, but significantly greater increase in cancer-

related knowledge over time in intervention group vs. control group. 

Peng (2009) 
RightWay 

Cafe 

Healthy 

nutrition 
yes, no info 

pre, post, 

follow-up 
indirectly yes no 

Attitude and knowledge: knowledge, self-efficacy and perceived 

benefits significantly greater at post-test (controlling for pre-test) in 

game group vs. Control group. Perceived barriers significantly lower in 

game group. Intention to eat healthier significantly greater in treatment 

group. Effect not sustained on long-term. 

Isaacs, Dolinsky, Qualters, & 

Laird (2009) 
Shortfall 

Green 

automobile 

supply chain 

no 
pre, post, 

follow-up 
no yes no 

Knowledge: self-reported measures indicate more knowledge and 

confidence about the topic at post-test measurement vs. pre-test 

measurement. 

Michelin (2006) 
Shrub 

Battle 

Ecosystem 

management 
no pre & post no yes no 

Knowledge: better understanding of farming after playing the game, 

but no statistics provided in article. 

Baranowski et al. (2003) 
Squire's 

Quest 

Healthy 

nutrition 
yes, no info pre & post no no yes 

Behavior: participants increased consumption of fruit, juice and 

vegetbles significantly more after playing the game than participants in 

the control condition did, after controlling for baseline consumption. 

Felicio et al. (2014) 
Stop 

Disasters! 

Global climate 

change 

management 

no pre & post no yes no 
Knowledge: playing game raised awareness of the topic. Also some 

gain in knowledge. 
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Description Research design Outcome measures Effects found 

Study Name Topic 
Control 

condition 

Repeated 

measurements 

Attitude 

change 

evaluated 

Knowledge 

change 

evaluated 

Behavioral 

change 

evaluated 

Results 

Tragazikis & Meimaris (2009) 
THE SIMS 

adapted 

Environmental 

consumer 

choices 

no 
post & follow-

up 
yes No no 

Attitude: qualitative research indicates attitude changes, but not backed 

up by statistics. 
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