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a b s t r a c t

This study aimed to investigate whether mediated enactive mastery experiences provided by a serious

game could enhance players’ internal political efficacy (IPE) and further, to examine a path model of how

character attachment and pretest IPE might influence perceived mastery experience and posttest IPE. A

serious game that incorporates the enactive mastery experience and includes inventories of the measured

variables was developed using Adobe Flash and JavaScript. One hundred thirteen college students partic-

ipated in this study. The results of repeated measure analysis of variance revealed that the participants

improved their IPE after playing the game, suggesting that the employed enactive mastery experience is

effective. Moreover, results of structural equation modeling suggest that perceived mastery experience is

an important mediator of character attachment and posttest IPE as well as a mediator of pretest IPE and

posttest IPE. The findings of this study shed light on how to incorporate effective psychological mecha-

nisms to enhance IPE in serious games.

© 2015 Elsevier Ltd. All rights reserved.
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. Introduction

Serious games are digital games designed with purposes be-

ond entertainment, including games for learning, health, advo-

acy, and social change (Michael & Chen, 2006; Peng, Lee, & Heeter,

010; Ritterfeld, Cody, & Vorderer, 2009). A number of serious

ames have been developed and proved to be effective in increas-

ng domain-specific efficacy, such as scientific efficacy and healthy

anagement efficacy (Meluso, Zheng, Spires, & Lester, 2012; Peng,

009). However, the underlying mechanisms of their effects are

eldom investigated, and few studies have focused on internal po-

itical efficacy (IPE). IPE refers to an individual’s beliefs that their

wn or similar individuals’ skills and confidence might have an im-

act on the political process (Riedel & Sullivan, 2001), which is im-

ortant for the political development in democratic societies.

Mastery experience is the personal experience with success

r failure; it has been suggested as an important mechanism
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or enhancing self-efficacy (Bandura, 1997; Feltz & Lirgg, 2001).

o understand the relationship between gaming mechanisms and

layers’ psychological processes, this study distinguishes “medi-

ted enactive experience” from “perceived mastery experience”.

he former refers to the mastery experience when a player plays

n avatar in a game and makes decisions for an avatar (Peng,

008); it is an essential part of a game (Starks, 2014). The lat-

er refers to a player’s psychological evaluations of the experi-

nce in achieving certain tasks (Maddux, 2002). An effective me-

iated enactive experience in serious games should facilitate the

layer’s perceived mastery experience and further enhance their

PE.

On the other hand, the perceived mastery experience may func-

ion as a mediator between players’ prior IPE, character attach-

ent, and their IPE in serious games with mediated enactive expe-

ience designs. People with better prerequisites often have higher

earning outcomes (McNamara & Kintsch, 1996). Moreover, the

ore the players attach to their avatars, the more likely they are

o transform their avatars’ successful experiences into their own

astery experiences, because character attachment involves feel-

ngs of control over and identification with the avatar (Lewis, We-

er & Bowman, 2008).

http://dx.doi.org/10.1016/j.chb.2015.10.029
http://www.ScienceDirect.com
http://www.elsevier.com/locate/comphumbeh
http://crossmark.crossref.org/dialog/?doi=10.1016/j.chb.2015.10.029&domain=pdf
mailto:huanglingy@mail.nfu.edu.cn
mailto:ycyeh@nccu.edu.tw
http://dx.doi.org/10.1016/j.chb.2015.10.029
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Briefly speaking, the aims of this study were two-fold: First,

to find out whether mediated enactive experiences provided in a

serious game would enhance players’ IPE. Second, to investigate

whether the perceived mastery experience would mediate the in-

fluence of prior IPE and character attachment on IPE after game

playing. The following sessions will, first, clarify the main con-

cepts of this study and their relationships through literature re-

view. Then, methods to achieve the goals of this study and the ex-

perimental results follow. Finally, discussion, conclusions, sugges-

tions, and limitations based on the findings of this study are de-

scribed.

2. Serious games for improving IPE

2.1. Definitions of IPE

Self-efficacy refers to a belief in one’s capabilities to organize

and execute the courses of action required to manage prospec-

tive situations. It influences how people think, feel, motivate them-

selves and act (Bandura, 1995). Developed from the concept of self-

efficacy, “political efficacy” refers to the feeling that political and

social change is possible and that the citizens can play a part in

bringing about this change (Campbell, Gurin, & Miller, 1954). More

recently, two types of political efficacy, namely, internal political

efficacy (IPE) and external political efficacy, have been identified.

IPE refers to an individual’s beliefs that their own or a similar in-

dividual’s skills and confidence might have an impact on the po-

litical process (Riedel & Sullivan, 2001). External political efficacy

refers to the belief that political institutions will be responsive to a

citizen’s action in the political process, or the belief that one is ef-

fective when participating in political life (Riedel & Sullivan, 2001).

This study focuses on IPE rather than on external political effi-

cacy for the following three reasons: First, IPE can be enhanced by

education, whereas external political efficacy is influenced more by

direct political participation (Riedel & Sullivan, 2001). Second, ex-

ternal political efficacy is related to a set of governmental actors

such as political elites, political institutions, and officials (Kolln,

Esaiasson, & Turper, 2013); it is difficult to change these outside

actors’ behaviors to bring about external political efficacy in short

serious games. Third, there is no direct relationship between IPE

and external political efficacy (Morrell, 2005); therefore, it is pos-

sible to change people’s IPE regardless of the behaviors of outside

actors.

2.2. Serious games and role-playing serious games

Zyda (2005) defined a serious game as “a mental contest,

played with a computer in accordance with specific rules, that uses

entertainment to further government or corporate training, educa-

tion, health, public policy and strategic communication objectives”.

(p. 25). Recently, most researchers agree on a core meaning that

serious games are digital games designed with purposes beyond

entertainment, including games for learning, health, advocacy and

social change (Peng et al., 2010; Ritterfeld et al., 2009).

Serious games can adopt different game genres such as simu-

lation games, adventure games, role-playing games, and strategy

games. Among these game genres, role-playing games are often

suggested to be highly valuable for both educational and entertain-

ment purposes (Bowman, 2011). Role-playing games are games in

which players assume the roles of characters in a fictional setting.

Players take responsibility for acting out these roles within a nar-

rative, either through literal acting or through a process of struc-

tured decision-making or character development (Cover, 2010).

Peng et al. (2010) mentioned that in role-playing games, players
ave to pretend that they are someone else and try to “take ac-

ions” to fulfill the social expectations of this other person in a

ake-believe situation. In role-playing games, the character con-

rolled by a player is often called an avatar. An avatar is a game

nit that is under the player’s control. The word “unit” covers the

hysicality in space and the clear marking of this physicality on the

creen (Kromand, 2007). According to Bowman (2011), three main

dvantages of role-playing are scenario building, problem-solving,

nd skill training. Moreover, role-playing scenarios are highly use-

ul in encouraging growth across many dimensions of human psy-

hology. For example, role-playing scenarios provide the opportu-

ity to develop self-confidence, as players practice and learn to

ucceed at a task (Bowman, 2011). Although role-playing games

ave been widely used for educational and entertainment pur-

oses, few studies have discussed the mechanisms underlying the

enefits of learning through role-playing games. Therefore, this

tudy employs role-playing games as the focal game genre to dis-

uss the mechanisms for enhancing IPE.

.3. Character attachment toward avatars in role-playing serious

ames

Some researchers (e.g., Jin, 2010; Jin & Park, 2009) have argued

hat the relationship between a player and the avatar can be con-

idered a “parasocial interaction”, whereas other researchers (e.g.,

eng, 2008; Peng et al., 2010) have considered the relationship

n “identification”. The term “parasocial interaction” was coined

y Horton and Wohl (1956) in an attempt to address some of

he ‘new media’ around that time, specifically television, and to

utline some of the audience behavior being noticed. It is often

sed to describe one-sided relationships in which one knows a lot

bout the other, but the relationship is not reciprocal (Ashe & Mc-

utcheon, 2001). In contrast, identification is a process that culmi-

ates in a cognitive and emotional state in which the player is not

ware of himself or herself as a player, but rather imagines being

ne of the characters in the text; this often leads the player to in-

ernalize the character’s goals (Cohen, 2001).

According to Blinka (2008), both identification and parasocial

nteraction can exist in the relationship between a player and the

vatar. Furthermore, in digital games, the relationship between

layers and avatars is “actual and tangible” (Lewis et al., 2008). In

rder to describe the psychological mechanism between the indi-

idual gamer and the game character, Lewis et al. (2008) proposed

he new construct “character attachment”. This new construct re-

ains rooted in the parasocial interaction theories but incorporates

otions such as suspense of disbelief, responsibilities, and control.

pecifically, character attachment refers to an individual’s (1) feel-

ng of friendship toward the game character, (2) identification with

video game character, (3) willingness to suspense disbelief, (4)

esponsibility for the game character, and (5) control of the game

haracter’s actions (Lewis et al., 2008). To capture the entire psy-

hological mechanism between a player and his or her avatar, char-

cter attachment is adopted in this study.

.4. Mediated enactive experience versus perceived mastery

xperience in serious games

Most game-playing studies mix the concepts of “mediated enac-

ive experiences” and “perceived mastery experiences”. The former

efers to a mastery experience provided by a game, and the latter

efers to a player’s subjective judgment of the experience (Feltz &

irgg, 2001). According to Starks (2014), mastery experiences are

win” experiences in which the player is successful, and they are

lready an essential part of the game. Moreover, games provide a
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onsistent mastery curve, which includes easy goals that are easily

astered and progressively lead to more difficult goals. To be no-

iced, “win” experiences should not mean a game’s final outcomes;

ather, it should be referred to a process which keeps players en-

aged and moving forward in a game. Therefore, mediated enactive

xperiences should be positively related to perceived mastery ex-

eriences when players get to proceed in a game.

In terms of how to enhance mastery experiences through enac-

ive experiences in a game, Bandura (1986, 1997) suggested that

astery experiences can be achieved through four mechanisms:

1) acquisition of needed knowledge and skills to perform the be-

avior, (2) progressive goal setting, (3) feedback on performance,

nd (4) practice of skills in diverse settings or situations. Moreover,

olb’s (Kolb & Kolb, 2005) key concept that knowledge is created

hrough the transformation of experience in the experiential learn-

ng model and Kiili’s (2005) major components in the experiential

aming model provide good suggestions for enhancing mastery ex-

eriences. Killi’s model, built on Kolb’s model, emphasizes the im-

ortance of providing the player with immediate feedback, clear

oals, and challenges that are matched to his/her skill level. Specif-

cally, Kiili (2005) claimed that the following four stages should

e incorporated in a game to gradually develop flow experience

hrough the building of positive experiences: (1) concrete experi-

nce: players meet challenges and develop ideas or preinventive

deas to overcome the challenges: (2) reflective observation: play-

rs receive feedback, and the observation of the feedback can lead

o the construction of the schemata and enable the discovery of

ew and better solutions to the problems; (3) abstract conceptu-

lization: players can conclude and learn from the experience; (4)

ctive experimentation: players try out the solutions to the chal-

enges and gain feedback from the challenge.

.5. Character attachment, perceived mastery experience, and IPE in

erious games

According to Bandura (1977), four sources might enhance self-

fficacy, and each source has a different mode of induction:

1) Performance accomplishment: participant modeling, perfor-

ance desensitization, performance exposure, and self-instructed

erformance; (2) vicarious experience: live modeling and sym-

olic modeling; (3) verbal persuasion: suggestion, exhortation, self-

nstruction, and interpretive treatments; (4) emotional arousal:

ttribution, relaxation, biofeedback, symbolic desensitization, and

ymbolic exposure. Among these sources, performance accomplish-

ent is most influential, because it is based on personal mastery

xperiences (Bandura, 1997). Notably, success is often subjective.

ccomplishments that are deemed successful by observers are not

lways judged as such by the performer. It is one’s cognitive pro-

ess of mastery experiences that influences self-efficacy beliefs.

f one has repeatedly viewed these experiences as success, self-

fficacy beliefs will increase; if one has repeatedly viewed these

xperiences as failures, self-efficacy beliefs will decrease (Feltz &

irgg, 2001). Accordingly, self-perceived mastery should be critical

o the improvement of IPE.

In terms of the relationship between an avatar and perceived

astery experience, Thompson (2012) suggested that the use of

vatars can be a useful technique for promoting personal mastery.

ince players often identify with their avatars, avatars may serve

s powerful models, particularly when they are self-representative

r bear a strikingly similar appearance to the player. Identification

s an important characteristic of character attachment and is one

f the most important psychological mechanisms that explain the

elationship between an avatar and the player. Many findings have

evealed that identification is critical to learning, especially when

he models and audience are of the same sex (Andsager, Bemker,

hoi, & Torwel, 2006) and when the models demonstrate opin-
ons similar to the audience (Hilmert, Kulik, & Christenfeld, 2006).

oreover, the more people care about and become attached to

heir character, the more likely it will be that a video game’s mes-

age is learned (Lewis & Weber, 2009). Accordingly, the more peo-

le identify with the media character, the more likely it is that the

ehavioral outcomes to the character are applicable to them.

The mediating role of mastery experience in the relationship

etween character attachment and IPE can be illustrated by Jang,

im, and Ryu’s (2010) study. In this online survey study, 675 South

orean game players were included to investigate the relationship

etween avatar-self similarity and the game players’ performance

s well as the relationship between mastery experience and the

layers’ general self-efficacy. Their results showed that avatar-self

imilarity affected the mastery experience and, further, influenced

layers’ general self-efficacy. Similarly, Peng (2008) found that the

ore people identify with their media character, the more likely

t is that they have an increase in self-efficacy for performing the

ehaviors that the media characters had performed.

Furthermore, prior IPE might influence the IPE after game play-

ng. According to Maddux (2002), people might form beliefs about

uture events, current situations and beliefs about their abilities

nd behavior according to their previous knowledge and experi-

nces. This ability is called self-regulation and is an important as-

umption of social cognitive theory (Maddux, 2002).

To conclude, mediated enactive experiences provided by a po-

itical game should be positively related to perceived mastery ex-

eriences and carry effects on the players’ IPE in serious games.

oreover, when players become more attached to their avatars,

hey might be more likely to transform the mediated enactive ex-

erience into their perceived mastery experience, and further, to

acilitate their IPE. In contrast, prior IPE might influence the level

f mastery experience and might further, enhance the players’ IPE.

.6. Hypotheses

To differentiate the influence of mediated enactive experience

nd perceived mastery experience on IPE in serious games, a po-

itical game incorporating mediated enactive experience and mea-

ures of perceive mastery experience was developed to enhance

PE. The following two hypotheses were proposed in this study:

1. After playing the political game, players would increase their

PE.

2. The players’ character attachment would interact with their

rerequisite IPE and would then indirectly influence their IPE after

ame playing through perceived mastery experience. Meanwhile,

he players’ character attachment and their prerequisite IPE would

lso directly influence their IPE after game playing (see Fig. 6 for

he hypothesized model).

. Method

.1. Participants

One hundred thirteen college students (34 males and 79 fe-

ales) with a mean age of 21.72 years (SD = 2.65) participated

n this study. Approximately 5 USD were rewarded for the partici-

ation.

.2. Instruments

Three inventories developed by the researchers were em-

loyed in this study. They were Inventory of Character Attachment
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(ICA), Inventory of Perceived Mastery Experience (IPME), and Inven-

tory of Internal Political Efficacy (IIPE). All the inventories were

6-point Likert scales with response options ranging from “to-

tally disagree” to “totally agree”, which represented 1 point to

6 points.

The ICA, employed to measure the participants’ character at-

tachment to the avatar, was revised from the Character Attach-

ment Scale (Lewis et al., 2008). Exploratory factor analysis revealed

three factors, namely, identification (2 items), fantasy and control

(4 items), and responsibility (3 items) (see Appendix A). The fac-

tor loadings ranged from .626 to .876. The cumulative variance ex-

plained by the three factors was 68%. Moreover, the correlation co-

efficients between each factor and the total ICA score were .656–

.847, ps = .001. The results of item analysis using upper and lower

27% as cut-points also showed that all the items could discrimi-

nate those with a high level of character attachment from those

with a low level of character attachment (all t-values were signif-

icant at the .001 level). In terms of reliability, the Cronbach’s α
coefficients for the ICA and the factors of “identification, “fantasy

and control”, and “responsibility” were .783, .609, .761, and .778,

respectively.

The IPME was employed to measure the participants’ perceived

mastery experiences after playing the game in this study. Ex-

ploratory factor analysis revealed two factors: enhancement of

ability (5 items) and enhancement of confidence (4 items) (see

Appendix B). The factor loadings ranged from .525 to .920. The cu-

mulative variance explained by the two factors was 61%. Moreover,

the correlation coefficients between each factor and the total IPME

score were .816 and .847, ps = .001. The results of item analysis us-

ing upper and lower 27% as cut-points also showed that all items

could discriminate those with a high perceived mastery experience

from those with a low perceived mastery experience (all t-values

were significant at the .001 level). In terms of reliability, the Cron-

bach’s α coefficients were .821, .751 and .864 for the IPME, the fac-

tor of enhancement of ability, and the factor of enhancement of

confidence, respectively.

The IIPE was employed to measure the participants’ internal ef-

ficacy of carbon emissions trade issues. Exploratory factor analysis

revealed two factors: information access and confidence in ability

(4 items) and interest and involvement (3 items) (see Appendix C).

The factor loadings ranged from .619 to .956. The cumulative vari-

ance explained by two factors was 71%. Moreover, the correlation

coefficients between each factor and the total IIPE score were .920

and .856, ps = .001. The results of item analysis using upper and

lower 27% as cut-points also showed that all items could discrimi-

nate those with a high level of IPE from those with a low level of

IPE (all t-values were significant at the .001 level). In terms of re-

liability, the Cronbach’s α coefficients were .868, .863, and .777 for

the IIPE, the factor of information access and confidence in ability,

and the factor of interest and involvement, respectively.

3.3. The “empower” game and the experimental design

The Empower is a monopoly game designed with the topic of

carbon tax issues. In the game, important arguments concerning

carbon tax and carbon emission trading were collected from the

past news and were carefully grouped to represent the pros and

cons.

The Empower was designed to measure as well as to improve

IPE in role-playing serious games. This study adopted Bandura’s

(1986, 1997) suggestions for achieving mastery experiences, Kolb’s

(1984) stages in experiential learning model, and Kiili’s (2005)

major concepts in experiential gaming model as major strategies

in the Empower game. Moreover, perceived similarities with the

avatar may play an important role during gaming. One leading hy-
othesis in media psychology (Hoffner & Cantor, 1991) is that char-

cters who are similar to the audience are more likely to generate

tronger character identification than non-similar characters. Per-

eived similarities may include demographic characteristics, per-

onalities, behavioral tendencies, life experiences, attitudes, and

o on. In Hoffner and Buchanan’s (2005) study, young adults re-

orted greater identification with same gender characters on fic-

ional television and with characters who had similar attitudes

ith them. Accordingly, character attachment through the chosen

vatar was incorporated in the Empower game. The main strategies

mployed in the Empower game are depicted in Table 1.

Two avatars were created and each of the avatars represented

political position toward the issue. Players were informed of

he positions of these two avatars before they started to play

he game. No other differences were attempted to be incorpo-

ated in these two avatars. In this study, we were interested in

he influences of “attitude similarities between the avatar and the

layer”, rather than other types of similarities on character at-

achment. Therefore, the players were asked to choose one avatar

ased on the similarity of their attitudes toward the concerned is-

ue with the avatar first. Then, they went through twelve ques-

ions, in which the following mechanisms designed to improve the

layer’s character attachment, mastery experiences, and IPE were

ncorporated (see Table 1 for more details): (1) Acquired needed

nowledge and skills to perform the behavior through character

ttachment: Players played an avatar and were guided to answer

ublic policy questions correctly (see Fig. 1). In the guiding pro-

ess, players guessed and understood the perspectives of the avatar

radually. This process involved character identification, concrete

xperience, reflective observation, abstract conceptualization, and

ctive experimentation. (2) Progressive goal setting: Players met

hallenges in different levels. The challenges were measurable by

rizes. Each challenge was designed to meet the final goals (see

ig. 2). (3) Feedback on performance: When players succeeded in

task, some prizes and sound praises were provided. In the end of

he game, players would also know the overall scores (see Fig. 3a).

4) Practice skills in diverse settings or situations: Players had to

ractice the learned knowledge in three different imaginary set-

ings through typing out their viewpoints (See Fig. 3b). The more

ords they typed, the more coins they obtained. Word count be-

ow 10 got 500 coins, that between 10 and 20 got 1000 coins,

nd that beyond 20 got 1500 coins. In addition, by pretending to

e the avatar and by thinking as the avatar, the player may gain

astery experiences through the attachment and guidance of the

vatar.

Notably, after the player chose the avatar, he or she had to

hrow the dice and went to the next step. The avatar’s full body

as shown in the middle of the webpage. Once the avatar ar-

ived at the assigned destination, one question would show up

nd the player had to choose the right answer from a multiple

hoice item. At this moment, a conversation was shown on the

creen (See Fig. 2). If the player chose the wrong answer, the game

ould show a sound effect of failures and the player had to choose

gain until a right answer was chosen. By encouraging the player

o think again, the player would, hopefully, change his/her per-

pectives to the avatar’s perspectives. Furthermore, except for the

imilarities of the attitudes, the attachment to the avatar was also

trengthened by giving clues to the player about the avatar’s emo-

ion and fame coins. By inferring the current state of the avatar,

he player might feel more attached to the avatar.

.4. Procedures

All participants completed the game in a computer laboratory.

irst, participants filled out the consent form and the pretest in-
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Table 1

Mechanisms designed to improve the player’s character attachment, mastery experiences, and IPE in the Empower game.

Key process of learning Mechanisms designed to improve the player’s mastery experiences and IPE

Acquired needed knowledge and skills to perform

the behavior through character attachment

• Character identification: The player chose an avatar whose attitudes were similar to him/her.
• Concrete experience: Players played an avatar guided to answer public policy questions.
• Reflective observation: Players guessed the personalities and perspectives of the avatar.
• Abstract conceptualization: Players understood the personalities and perspectives of the avatar gradually.
• Active experimentation: Players tried to answer the questions based on their observations and

conceptualizations of the avatar.

Progressive goal setting • Players met different challenges in different levels.
• The challenges were measurable by prizes.
• Each challenge was designed to meet the final goals.

Feedback on performance • When players succeeded in a task, some prizes and verbal praises were provided.

Practice skills in diverse settings or situations • Players met different challenges in different scenarios. Thus, players could practice the learned skills.
• Gain mastery experiences through the attachment and guidance of the avatar.

Fig. 1. A screen shot exemplifying how players chose their avatar.

Fig. 2. A screen shot exemplifying how players met challenges in different levels.

Note. P means the coins a player won or lost from answering the questions in the

game, whereas E and F mean “emotion” and “fame” of the avatar. E and F coins

are designed to give hints about the reaction of the avatar toward the choice of the

player. The player received the overall scores after playing the game.
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entory of IIPE. Next, they were requested to play the game. The

ame took approximately 60 min to complete depending on per-

onal reaction time. Upon completion of the game, participants
ere asked to complete the posttest inventories, including the ICA,

IPE, and IPME. The total procedure took 1 h. The procedures were

epicted in Fig. 4.

. Results

.1. Preliminary analysis

.1.1. Descriptive analysis of the measured variables

The means and standard deviations of the measured variables

n this study are displayed in Fig. 5. Overall, after playing the

ame, the participants had a medium level of character attachment

M = 3.93, SD = .70). More specifically, the results showed that

layers had a medium level of identification (M = 3.71, SD = .88),

medium level of fantasy and control (M = 3.74, SD = 1.57), and a

lightly higher level of responsibility (M = 4.34, SD = .70). With

egard to IPE, the participants had a medium level of perceived

astery experience (M = 3.93, SD = .70); moreover, the partici-

ants slightly increased their mean scores from 3.26 (SD = .72) in

he pretest to 3.51 (SD = .68) in the posttest.

.1.2. Gender difference in changes of IPE

To examine gender differences in changes of IPE, we conducted

2 (between variable: female vs. male) × 2 (within variable:
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Fig. 3. A screen shot exemplifying receiving feedback and practicing skills.

Fig. 4. Experimental design and procedures of the experiment.

i

a

4

e

g

n

r

m

g

a

t

t

pretest vs. posttest IPE) repeated measure analysis of variance

(ANOVA). The results revealed a significant pretest-posttest effect,

Wilks’ � = .795, p = .000, η2
p = .205. However, no significant

gender effect or interaction effect was found, F (1, 111) = .049,

p = .825, η2
p = .000 and F (1, 111) = .140, p = .709, η2

p = .001, re-

spectively. These results revealed that both genders improved their

IPE after playing the games, and there were no significant differ-

ences in changes of IPE between the genders. We therefore pro-

ceeded with the SEM analysis using all participants.

4.1.3. Effects of training

To examine whether the training through the Empower game

could enhance the participants’ IPE, we conducted a repeated

measure ANOVA. The results showed that there was a significant

pretest-posttest effect on the change of IPE, Wilks’ � = .755,

p = .000, η2
p = .245. The finding indicated that the participants
T

mproved their IPE after playing the games (see Fig. 5 for means

nd SDs).

.2. Results of the proposed model

Structural equation modeling conducted through AMOS 20 was

mployed to test the proposed model. Bagozzi and Yi, (1998) sug-

ested that three indices should be employed to examine the good-

ess of fit of a model. These indices are preliminary fit crite-

ia, overall model fit, and the fit of the internal structure of the

odel. The present study employed these indices to investigate the

oodness-of-fit of the proposed model. Analyses considering these

spects revealed that all estimated parameters in this study met

he criteria proposed by Bagozzi and Yi. The important values of

he model are shown in Fig. 6.

Following the suggestion of Hair, Black, Babin, Anderson, and

atham (2006), the following three dimensions of indices were also
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Fig. 5. Means and standard deviations of the measured variables.

Fig. 6. The proposed path model.
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Table 2

The comparisons between the proposed model and the revised model.

Measures Proposed model Revised model Criteria and judgment

Overall fit measures

χ2 91.484 27.806

p-value .000 .146 p > .05, good

df 21 21

GFI .872 .949 >.90, good

AGFI .726 .891 >.80, reasonable

RMSEA .173 .054 <.05, good

<.08, reasonableRelative fit measures

NFI .784 .934 >.90, good

NNFI .688 .970 >.90, good

CFI .818 .982 >.90, good

IFI .825 .983 >.90, good

RFI .629 .887 >.80, reasonable

Parsimonious fit measures

PNFI .457 .545 The higher, the better

PGFI .407 .443 The higher, the better
2

mployed to examine the overall model fit of the proposed model

n this study: absolute fit measures, relative fit measures, and

arsimonious fit measures. The absolute fit measures suggested

hat the model was not a good fit: χ2(N = 131) = 91.484, p = .000.

oreover, the goodness-of-fit index (GFI), the adjusted goodness

f fit index (AGFI), the standardized root mean square residual

SRMR), and the root mean square error of approximation (RM-

EA) did not meet the ideal criteria. In terms of relative fit mea-

ures, the normed fit index (NFI), the non-normed fit index (NNFI),

he comparative fit index (CFI), the relative fit index (RFI) and

he incremental fit index (IFI) were all less than .90. Finally, from

he perspective of the parsimonious fit measures, the parsimony

ormed fit index (PNFI) and the parsimonious goodness of fit in-

ex (PGFI) were acceptable (see Table 2). Overall, analyses of the

verall model-fit measures suggest that the proposed model was

poor fit. Moreover, the direct effect of character attachment on

retest IPE and posttest IPE were not significant. Therefore, we re-

ised the proposed model based onmodification indices.
 Normed χ (NC) 4.356 1.324 1 < NC < 3 better
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4.3. Results of the revised model

4.3.1. Goodness-of-fit of the revised model

To revise the model to a good-fit, the significance of direct ef-

fects were examined, and those insignificant paths were removed.

Moreover, based on modification indices, we added the covariances

between the factors of pretest IPE and posttest IPE. The important

values of the model are shown in Fig. 7.

The absolute fit measures suggested that the revised model was

a good fit, χ2 (N = 131) = 27.806, p = .146. In addition, GFI, AGFI,

SRMR, and RMSEA all reached the ideal criteria. In terms of the rel-

ative fit measures, the NFI, NNFI, CFI, and IFI were all greater than

.90 (See Table 2). Finally, from the perspective of the parsimonious

fit measures, PNFI and PGFI both reached the ideal level. Overall,

analyses of the overall model-fit measures suggest that the revised

model is a good-fit model.

Moreover, we employed �χ2 = (χ2
1 − χ2

2 )/(df1 − df2) to exam-

ine the difference between the proposed model and the revised

model. The �χ2 = 63.678, p < .05. In addition, comparisons of

the overall fit measures, relative fit measures, and parsimonious fit

measures (Bagozzi & Yi, 1998; Hair et al., 2006) indicate that the

revised model was a better-fit model than the proposed model.

4.3.2. Fit of internal structure of the revised model

The composite reliability for character attachment, perceived

mastery experiences, pretest IPE, and posttest IPE was .59, .61, .74,

.76, respectively; the extracted average variance for character at-

tachment, perceived mastery experiences, pretest IPE, and posttest

IPE was .33, .44, .59, .62, respectively. These results indicate that

the revised model had an acceptable fit of internal structure.

4.3.3. Analyses of direct effects, indirect effects, total effects, and

explained variance

The direct effect of character attachment on perceived mastery

experience was .45, p = .005; The direct effect of perceived mas-

tery experience on posttest IPE was .51, p = .000; therefore, the

total effect of character attachment on posttest IPE was .23. In con-

trast, the direct effect of prior IPE on posttest IPE was .51, the di-

rect effect of prior IPE on perceived mastery experience was .68,
Fig. 7. The revised
nd the total effect of prior IPE on posttest IPE through perceived

astery experience was .35; therefore, the total effect of prior IPE

n posttest IPE was .86 (see Table 3).

In addition, Fig. 7 shows that the residual variance of perceived

astery experiences was .33, indicating that character attachment

nd pretest IPE explained 67% of the variance of perceived mastery

xperience; the residual variance of posttest IPE was .12, indicat-

ng that character attachment, pretest IPE, and perceived mastery

xperiences explained 88% of the variance of posttest IPE.

. Discussion

Two hypotheses were examined in this study. The first hypothe-

is concerns the effects of the developed serious game (Empower)

n improving IPE. The results revealed that participants improved

heir IPE after playing the Empower game, suggesting that the me-

iated enactive experiences provided by the game were effective

n enhancing IPE. The mediated enactive experiences employed in

his study included providing guided practice for acquiring needed

nowledge and skills through concrete experience, reflective obser-

ation, active experimentation, abstract conceptualization, progres-

ive goal setting, and feedback on performance. The findings here

end support to Bandura’s (1997) suggestions of achieving mastery

xperiences, Kolb’s (1984) concepts in experiential learning model,

nd Kiili’s (2005) stages in experiential gaming model. The results

re also in line with both Starks’ (2014) argument that mastery

xperiences are “win” experiences, which are an essential part of

he game, and the claim that games provide a consistent mas-

ery curve through goal setting. In this study, a player gradually

earned how his or her character thinks of the carbon trade is-

ue by being guided to answer the designed questions correctly.

his mechanism may enhance a player’s attachment to his or her

haracter. Regarding the enhancement of mastery experiences, the

echanisms such as “requesting the player to practice the leaned

kills in an imagery setting”, “providing feedback such as prizes

nd points to reinforce the win experience”, and “guiding progres-

ive goal setting” should contribute to such an effect. Moreover,

his study required a player to go through the aforementioned

rocesses for four rounds (each round with three questions).
path model.
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Table 3

Direct, indirect, and total effects of the revised model.

Paths between variables Direct effect Indirect effect Total effect

Character attachment->Perceived mastery experiences .45 .45

Perceived mastery experiences->Posttest IPE .51 .51

Character attachment->Posttest IPE .00 .23 .23

Pretest IPE->Perceived mastery experience .68 .68

Pretest IPE->Posttest IPE .51 .35 .86

Overall effects 2.73
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ccordingly, the mediated enactive experience of this type of con-

inuous learning and reinforcing process is effective in enhancing

he players’ mastery experiences in the Empower game.

The second hypothesis proposed in this study was that charac-

er attachment would influence posttest IPE directly and indirectly

hrough perceived mastery experience, that prior IPE would influ-

nce posttest IPE directly and indirectly through perceived mastery

xperience, and that character attachment and prior IPE would be

orrelated. However, the analysis of structural equation modeling

ailed to support either the relationship between character attach-

ent and posttest IPE or that between character attachment and

rior IPE. The revised model revealed that IPE can be enhanced

hrough two paths in which perceived mastery experience acted

s a mediator.

For the first path, this study found that character attachment

nfluenced posttest IPE through perceived mastery experiences,

hich suggests that the more the players attach to their avatars,

he more they perceive their mediated enactive experiences as

heir own mastery experiences, and the greater IPE is enhanced.

owever, the mean scores and the factor loadings in the path

odel (see Fig. 7) suggest that role-playing through avatars with

imilar attitudes are more effective in enhancing responsibility as

ell as fantasy and control than identification in character attach-

ent. Although supporting Hoffner and Cantor’s (1991) findings,

hese results suggest that role-playing through avatars with similar

ttitudes or positions alone may not powerful enough to enhance

reat character attachment. On the other hand, the results did not

how a direct effect between character attachment and post IPE,

uggesting that a player’s efficacy would not be enhanced merely

ecause he or she attaches to the avatar. In other words, internal-

zing character attachment of an avatar through sufficient enactive

xperiences, rather than just identifying oneself with the avatar, is

ritical to the enhancement of IPE in a serious game. Therefore,

he use of avatars may be a useful technique for promoting per-

onal mastery (Thompson, 2012). However, it should be employed

nder the condition that players can transform the mediated enac-

ive experiences from an avatar to their own mastery experiences.

he findings here not only lend support to the Jang, Kim, and Ryu

2010) study, which demonstrated that avatar-self similarity, mas-

ery experience, and general self-efficacy are positive related, but

lso illustrate the possibility of enhancing domain-specific efficacy

hrough serious games.

In addition, many serious games in the past requested partici-

ants to perform a task similar to that of the avatar did (e.g., Peng,

008). In this study, however, we did not request an avatar to per-

orm any specific tasks, but instead asked an avatar to imagine

hat to say in a scenario. Such a design obviously facilitated the

onnection of avatar attachment and perceived mastery experience

nd, further, enhanced the participants’ IPE. Accordingly, efficacy

an be strengthened not only by asking players to do the same be-

aviors as an avatar, but also by asking players what to do in a
p

cenario.

For the second path, this study found that prior IPE influ-

nced post IPE both directly and indirectly through perceived mas-

ery experiences, suggesting that prior IPE from real life experi-

nce influences IPE after playing a serious game. The result is in

ine with the basic assumption of social cognitive theory (Maddux,

002) which states that people may form beliefs about their abil-

ties and behavior according to their previous knowledge and ex-

eriences. Moreover, social cognitive theory and self-efficacy the-

ry assume that we have the capacity for self-regulation and

elf-initiated change (Maddux, 2002). Therefore, a person’s effi-

acy can be influenced by his or her self-regulation from past

xperiences.

Notably, this study found that although prior IPE had a great in-

uence on IPE after playing games, perceived mastery experience

rought about by the mediated enactive experience was also crit-

cal to the enhancement of IPE. These findings do not support the

hypodermic needle theory”, which implies that mass media has a

irect, immediate and powerful effect on its audiences (Croteau &

oynes, 1997), but instead lend support to the “negation model”,

hich emphasizes the idea that mass media has potentially strong

ttitudinal effects and these effects depend heavily on predisposi-

ions, schema, and other characteristics of the audience (Scheufele

Tewksbury, 2007).

Another interesting finding of this study was that the covari-

nce of character attachment and prior IPE was not significant in

he revised model, suggesting that even though a player has higher

rerequisite IPE, he or she does not necessarily have higher charac-

er attachment to the avatar in serious games, and vice versa. This

esult might lend support to the finding that perceived similarity is

significant predictor of identification with the characters (Hoffner

Cantor, 1991; Jang, Kim, Ryu, 2010) and suggest that avatar-self

imilarity is more predictive of character attachment than prereq-

isite beliefs of self-efficacy. Accordingly, regardless of the level of

rior IPE, serious games can be a good vehicle for enhancing play-

rs’ IPE as long as the players can attach to their avatars and trans-

orm their successful mediated enactive experiences into perceived

astery experiences.

. Conclusions

IPE is the confidence of an individual in his or her own abil-

ty to understand politics and to act politically, which has been

egarded as an effective predictor of political participation. New

edia such as internet and serious games provide a potential

ehicle for college students to engage in important public is-

ues and empower their political efficacy. Therefore, this study

mployed serious games to explore the mechanisms of enhanc-

ng college students’ IPE and to investigate the factors influenc-

ng this efficacy. The findings of this study suggest that medi-

ted enactive experience in serious games that incorporates guided

ractice, reflective observation, active experimentation, abstract
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conceptualization, progressive goal setting, and feedback on per-

formance can significantly enhance college students’ IPE. More-

over, such mediated enactive experience can facilitate the connec-

tions between prior IPE, character attachment, and posttest IPE

through the mediation of perceived mastery experience in serious

games.

To conclude, the main contributions of this study are as fol-

lows. First, this study distinguishes two types of mastery experi-

ences: the mediated enactive experiences in a game and the per-

ceived mastery experiences of a player. Second, this study employs

a new construct—character attachment—to investigate the relation-

ship between an avatar and a player. Third, this study constructs a

path model of how IPE can be improved in serious games. Finally,

this study incorporates theories from different disciplines such as

communication, education, and psychology and provides experi-

mental data to support effective mechanisms in serious games.

Therefore, this study can contribute to future studies concern-

ing improvement of domain-specific efficacy and serious game

design.

7. Limitations and suggestions

The importance of social interaction in game-based learning

is gradually being emphasized (Egenfeldt-Nielsen, 2005; Prensky,

2001). Social interaction is critical for building “collective efficacy”,

which is important for political participation. Collective efficacy

represents the beliefs of group members concerning the perfor-

mance capability of a social system as a whole (Bandura, 1997).

As an exploratory study in the concerned model, this study does

not consider the effects of social interactions on IPE nor does it

compare the effects of the Empower game on individual IPE and

collective IPE. Future studies can be extended to investigate the ef-

fects of social interaction on individual and collective IPE in serious

games.

In this study, character attachment to an avatar is found to be

an influential factor to IPE. However, the participants only had a

medium level of character attachment (M = 3.93) to the avatar.

Moreover, the SEM analysis revealed that, compared to other in-

dices of character attachment, identification to the avatar had a

lower power in predicting mastery experiences and IPE. This study

focused on attitude similarities between the avatar and the player;

other similarities (e.g., psychical characteristics, demographic back-

ground, and life experiences) between the avatar and the player

and other elements in games (e.g., storylines and engaging narra-

tives) were not employed. Future studies are suggested to enhance

other types of similarities and to design more engaging narratives

Strong

disagr

1. I sometimes forgot my own feelings and thought I was the character. 1

2. I enjoyed pretending that my character was a real person. 1

3. I enjoyed pretending that I was my character. 1

4. I daydreamed about my character. 1

5. I enjoy controlling my character. 1

6. I controlled my character. 1

7. I knew what my character wanted. 1

8. I knew what my character needed. 1

9. I made decisions with my character’s best interests in mind. 1
nd complex storylines to generate stronger character attachment

o the avatar.

This study asked the players to choose an avatar who held sim-

lar political attitudes with them. However, the players were not

xperts in these topics. Therefore, by pretending to be the avatar

nd by thinking as the avatar, they may gain mastery experiences

hrough the attachment and guidance of the avatar. Further stud-

es can compare the effects of character attachment by employing

control group in which the player is assigned an avatar that be-

ieves the opposite of what the player believes, and let the player

lays the game while answering as that avatar.

Finally, due to technical constraints, this study did not give im-

ediate feedback in the practice session based on the quality the

layer answered. Instead, the immediate feedback was given only

ased on the quantity of answers (how many words the player

yped) since the quality of answers would need artificial ratings

atter on. Further studies can employ a control group in which

he player practices the learned knowledge and skills through

ultiple-choice or essay-like formats to compare what types of

ractice can better enhance the player’s IPE.
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ppendix

ppendix A. Inventory of Character Attachment

Instructions:

The following questions are designed to understand your

attachment to the character during the game you had just

played. Character attachment refers to identification, friend-

ship, suspension of disbelief, responsibility and a sense of

control toward the character when you play the game. We will

not disclosure your personal data. Please choose the answers

according to your actual feelings. Please remember to answer

each of the questions.

Moderately

disagree

A little bit

disagree

A little bit

agree

Moderately

agree

Strongly

agree

2 3 4 5 6

2 3 4 5 6

2 3 4 5 6

2 3 4 5 6

2 3 4 5 6

2 3 4 5 6

2 3 4 5 6

2 3 4 5 6

2 3 4 5 6
ly

ee

http://dx.doi.org/10.13039/501100004663
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Appendix B. Inventory of Perceived Mastery Experience

Instructions:

The following questions are designed to understand your per-

ceived mastery experiences toward the issues in the game.

Perceived mastery experience refers to your personal feelings

of successes. We will not disclosure your personal data. Please

choose the answers according to your actual feelings. Please

remember to answer each of the questions.

Strongly

disagree

Moderately

disagree

A little bit

disagree

A little bit

agree

Moderately

agree

Strongly

agree

1.By playing this game, my critical thinking ability about this policy has been enhanced. 1 2 3 4 5 6

2. By playing this game, my ability to express ideas about this policy has been enhanced. 1 2 3 4 5 6

3. By playing this game, my ability to take action about this policy has been enhanced. 1 2 3 4 5 6

4. When playing this game, I tried to play according to the avatar‘s behaviors and

performances.

1 2 3 4 5 6

5. When playing this game, I tried to think about how to apply the responses from the

game to the policy-relevant issues in real life.

1 2 3 4 5 6

6. After playing the game, my thinking has changed from –It is impossible to influence

the government‘s policy for common people like me” to Even for common people like

me, as long as a person tries hard, every person can influence the government‘s policy.

1 2 3 4 5 6

7. After playing this game, I find it is not as difficult to understand this policy as I

thought before.

1 2 3 4 5 6

8. After playing this game, I find it is not so difficult to participate in political

discussions as I thought before.

1 2 3 4 5 6

9. After playing this game, I find it is not as difficult to take part in political action about

this policy as I thought before.

1 2 3 4 5 6

Appendix C. Inventory of Internal Political Efficacy

Instructions:

The following questions are designed to understand your in-

ternal political efficacy with regard to carbon tax and carbon

emission trading issues. A carbon tax is defined as a tax based

on greenhouse gas emissions (GHG) generated from burning

fuels. Carbon emissions trading is a common method utilized

by countries in order to meet their obligations specified by the

Kyoto Protocol, which aims to reduce future climate change

by reducing carbon emissions. We will not disclosure your

personal data. Please choose the answers according to your

actual feelings. Please remember to answer each of the ques-

tions.

Strongly

disagree

Moderately

disagree

A little bit

disagree

A little bit

agree

Moderately

agree

Strongly

agree

1.I take initiative to access information related to carbon emission trade issues in my

everyday life.

1 2 3 4 5 6

2. I am capable of participating in discussions about carbon emission trade issues. 1 2 3 4 5 6

3. I am better informed about carbon emission trade issues than most people. 1 2 3 4 5 6

4. I understand carbon trade emission issues quite well. 1 2 3 4 5 6

5. I am interested in carbon emission trade issues. 1 2 3 4 5 6

6. I can identify problems in discussions about carbon emission trade issues. 1 2 3 4 5 6

7. I am willing to spend time thinking about carbon emission trade issues. 1 2 3 4 5 6
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