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Abstract. Research on the influence of gender on attitudes towards and perform-
ance in digital educational games (DEGs) has quite a long history. Generally, 
males tend to play such games more engagingly than females, consequently atti-
tude and performance of males using DEGs should be presumably higher than 
that of females. This paper reports an investigation of a DEG, which was devel-
oped to enhance the acquisition of geographical knowledge, carried out on British, 
German and Austrian K12 students aged between 11 and 14. Methods include a 
survey on initial design concepts, user tests on the system and two single-gender 
focus groups. Gender and cultural differences in gameplay habit, game type pref-
erences and game character perceptions were observed. The results showed that 
both genders similarly improved their geographical knowledge, although boys 
tended to have a higher level of positive user experience than the girls. The quali-
tative data from the focus groups illustrated some interesting gender differences in 
perceiving various aspects of the game. 

Keywords: User experience, UX, gender differences, digital educational game, 
DEG, performance, attitude. 

1   Introduction  

Digital games are omnipresent within the life of the current generation of K12 stu-
dents. According to a 2008 survey by the Pew Research Center (Washington, DC), 
97% of children between 12 and 17 years regularly play computer, Web, portable, or 
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console games [1]. Obviously, Digital Educational Games (DEGs) can offer exciting 
and dynamic environments with which to engage players in meaningful and motivat-
ing learning activities and to inspire them to explore a variety of topics and tasks [2], 
[3], [4], [5], [6].  

Play is definitely one of the most important psycho-pedagogical concepts, conse-
quently games, used in an appropriate setting, can be used as splendid educational 
tools. Nonetheless, some previous research suggests that children in general tend to 
find such educational games quite uninteresting, and that huge gender differences do 
exist, implying that boys have a more negative attitude towards so-called edutainment 
games than girls [7].  

Whilst some recent research has indicated that the gender gap is beginning to close 
(cf. gender similarities hypothesis [8]), whether such a gap-narrowing can be general-
ized to the domain of computer games remains completely unclear. In fact, the num-
ber of girls playing computer games has been increasing tremendously. However, it is 
still perceived as a masculine activity, and therefore more boys than girls prefer and 
are willing to spend time on it. Some questions remain relevant: “How much of this is 
pressure from outside?” and “How many non-academic families see it as acceptable 
for boys to spend 3 hours in front of a computer, while girls are expected “not to 
waste their time?” The disparity in gender-specific gameplay pattern is attributable to 
the stereotypical presentation within games, a general lack of female characters in 
games, high competitiveness, and limited social interaction [9], [10], [11], [12]. Even 
children in elementary schools perceive that software is gendered by design. The 
implication is more than just the attitude towards games; more serious impacts are 
girls’ low confidence in working with computers and avoidance from technology-
related fields [13], adversely affecting their employability.  

Specifically, Kinzie & Joseph (2008) [7] identified some interesting gender issues 
in game character preferences, for instance, the children in their study preferred char-
acters to be of their same gender and ethnicity. Presumably, culture with its values, 
beliefs and norms plays an important role in shaping children’s perceptions of game 
characters. With the above review, we are motivated to study gender differences in 
the context of a DEG under development. The prototype topic is based on geography. 
In the first phase, an initial game design concept was developed prior to any imple-
mentation. In brevity, the game story was about an alien kidnapping a boy and their 
flying round the world to collect relevant geographical information. A survey was 
designed to evaluate the acceptance of the target groups towards the game design, to 
verify if there are any gender and cultural differences in perceiving the game charac-
ters, and to elicit feedback on improving the game concept - a practical means to 
gather user requirements. In the second phase, an executable prototype was produced.  

User tests primarily in the form of observations and questionnaires were imple-
mented to gauge the learning efficacy of the game, user acceptance towards it and 
different aspects of user experience.  

To further explore the issue of gender differences, two focus groups with represen-
tative school children were additionally conducted. Results from these three empirical 
studies (designated as Study 1, 2 and 3, respectively) relevant to gender issues are 
presented subsequently.  
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2   Related Work 

Research questions addressing the influence of gender on attitudes towards computer 
games in general and on performance resulting from playing DEGs in particular are not 
new (e.g. [14]). Previous research on multimedia learning revealed that the mode of 
presenting learning content significantly affects learning processes, hence the learning 
performance and is highly related factors including attention, motivation and attitude 
[15], [16], [17], [18]. However, answers to these questions keep on changing, given 
the highly dynamic landscape of gaming technologies. Besides, the computer game 
industry tactically lures more females to become frequent players. Broadly speaking, 
there exist two major types of factors – personal and technical - contributing to gender 
differences in computer gameplay patterns.  

On the personal level, traits [19], motivation ([6], [12], [20], [21]) and self-concept 
pertinent to IT competence [22] are salient variables that interact intricately with 
game design features. Specifically, two genders are observed to differ in achievement 
needs, with males generally demonstrating a higher level of desire to compete and 
beat their opponents than females [12], who seem disadvantaged and less effective in 
competitive settings such as computer games. An apparently weaker competition 
orientation of females undermines their engagement in computer gameplay. Appar-
ently – because it has not yet been established (to our satisfaction) that this is not 
inherent in the upbringing, i.e. environmental rather than genetic. We know a number 
of people – both genders – where this tendency is reversed. 

Similarly, males are found to be keener sensation seekers than females as they tend 
to take risks (e.g. extreme sports) in pursuit of intense feelings and emotional arousal. 
The notion of sensation seeking has been widely adopted by Zuckerman [23] and 
other scholars to explicate a range of social phenomena including various types of 
addictive behaviors. For example, arousal is an interesting, but not fully researched, 
psychological construct underlying sensation seeking as well as gameplay ([24], [25] 
[26]). Interestingly, arousal is said to be normally at a higher level in males than fe-
males [27]. These observations partly explain gender differences in gametype prefer-
ences and their different motivations to play. Males prefer games with confrontational 
and violent contents entailing fast responses and yearn to gain high scores, sense of 
control and other personal esteems. In contrast, females appreciate storylines and 
personalities of game characters to be explored at a relaxing pace and value building 
relationships with game characters or co-players [10].  

Intertwining with competition and sensation seeking orientation is the issue of self 
concept. Despite insignificant gender difference in online abilities as indicated by 
some objective measures, females subjectively perceived such abilities to be much 
inferior to males [22].  

Evidence on the trainability of cognitive-perceptual skills, which have traditionally 
been assumed to be innately stronger in males, seems not yet able to dispel the mis-
conception in females. 

In summing up the aforementioned arguments, presumably males tend to play 
games more engagingly than females; the former are then expected to show signifi-
cantly higher learning gain from DEGs than the latter. However, recent empirical 
evidence indicates that no such gender difference can be detected [2]. Indeed, with the 
increasing awareness of gender differences and their underpinning factors, today’s 



 A Mixed-Method Approach on Digital Educational Games for K12 45 

 

DEGs are so designed as to eliminate potential biases against any gender by incorpo-
rating a range of features and activities [28]. Our project 80Days adopts a gender-
sensitive approach by adapting the game to gender-based differences to optimize the 
learning process. Note, however, the elaboration of the adaptivity mechanism con-
cerned falls outside the scope of this paper. 

3   Method and Procedure 

3.1   Study 1– A Survey on Initial Design Concepts 

Design of the Questionnaire. The questionnaire consists of two major parts. Part A 
contains five close-end questions on the respondent’s gender, age, gameplay habit, 
gametype preference, and affinity for geography. Specifically, four gametypes – 
learning, action, strategic and sport – are provided as options to reduce the possible 
confusion in children; the other taxonomies are deemed rather complex (e.g. [29]). 
Part B addresses different aspects of the game.  

First a synopsis of the game story is presented. Then two close-end questions on 
the perceived interestingness of stories about aliens/UFO in general and of the game 
story in particular. An open-end question on describing improvement suggestions is 
presented. A set of four questions on understanding how respondents identify them-
selves with the story‘s main play characters are given. Another set of three questions 
on the preference of non-play character is posed.  The last question is to assess the 
respondent’s intention to play the game in the future. 

Participants. Two samples from Germany and England were involved in the survey. 
They were school children aged between 11 and 14, the target group of the game. In 
Germany, the survey was conducted in the context of computer games fair.  

In England, the survey was administered in the classrooms of the five participating 
schools. Due to organizational constraints, the survey could only be conducted by the 
school teachers, who were asked to read aloud a script with similar wordings used in 
the German event. This step was taken to maximize the comparability of the data 
collected from the two settings.   

Table 1. Demographic data of the survey respondents in the two countries 

Country Number/Age Girls Boys Sub-total 
German Number 

Mean Age (SD) 
78 

12.6 (1.1) 
61 

12.8 (1.1) 
139 

12.7 (1.1) 
British Number 

Mean Age (SD) 
59 

12.5 (0.9) 
83 

12.7(0.9) 
142 

12.6 (0.9) 
 Sub-total 137 144 281 

3.2   Study 2 – User Tests of the Executable Prototype 

Design of the User Test Session: It was conducted in groups of various sizes, ranging from 
4 to 14, in the rooms within the respective school premises. Each participant was allocated 
to one computer where the game was installed and played it on an individual basis.  
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One or two researchers were present in the rooms all the time to provide help and 
observe the participants’ performance and behaviours. The arrangement of the test 
session is summarized in Table 2. The instruments listed therein have been developed 
by the project’s research team.  

Participants: Two and four secondary schools in England and Austria were involved.  
Due to some technical problems, some of the participants could not complete the four 
missions. To compare validly the scores earned in Pre-test ALQ and those in Post-test 
ALQ, which were based on the contents of the four missions, our data analysis fo-
cused on the cases that successfully attempted all the missions.  

Besides, considering the differences in the test setting (e.g. larger group size in 
Austria) and curricular design, data of the British and Austrian samples are not 
merged whereas data from different schools in the same country are collapsed into 
one sample.  

Table 2. Overview of the arrangement of a user test session 

Activity Objective and Instrument 
Introduction 

 
Describe the aim of the evaluation tests and instruct 
how to operate the laptops and headsets 

Fill in the Background 
Questionnaire  

 

Items: Identifier (ID), gender, age, gameplay  
frequencies, gametype preference, affinity for  
geography, subject grades, early involvement, and 
expectation 

Fill in Pre-test Assessment 
of Learning (ALQ) 

16 domain-specific questions, open and close-ended, 
are based on the content of the game. 

View Tutorial 6 open- and close-ended questions about the usefulness 
and usability of the tutorial material and presentation 

Total Pre-Gameplay time:  ~ 30 minutes 
Play each of the four 
micro-missions and fill  
in “After Mission  
Questionnaire” (AMQ) 
right away  

Questions of AMQ are adapted to the content of the 
respective micro-mission. Research on user experience 
evaluation [28] suggests that data be collected as close to 
the interactive event as possible. Otherwise, the validity 
of the data may be compromised.  

Total Gameplay time: ~52 minutes 
Fill in the Post-test  
Assessment of Learning 
(ALQ)  

The same questionnaire used for Pre-test. The rationale is 
to assess whether the children’s knowledge of the  
geographical concepts covered in the game can be  
enhanced after playing it. 

Usability and User  
Experience Evaluation of 
the Game Features  

It consists of six sections with each of them focusing on 
different aspects of the game. The first section “General 
Game Experience” was adapted from [26].   

Debriefing Summarize the activities of the test session and thank the 
participants 

Total Post-Gameplay time: ~33 minutes 
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In this paper, considering the length limit, we just report the findings on the British 
sample. Thirty-six children from the two British schools, of which the academic per-
formances and infrastructure were comparable, could play through the four missions; 
the average age was 13 years old; 16 of girls and 20 are boys. 

3.3   Study 3 – Focus Groups  

Procedure: Prior to taking part in focus groups, participants were asked to play 
through the whole game without being required to fill in any questionnaire except the 
one for background data. Subsequently, focus groups were conducted as follows:  

 Introduction: Participants were explained the purpose of the focus group 
 Game recall exercise: Each participant was given a stack of Post-it notes and 
asked to write down whatever they could remember about the game. 

 Sharing game recollections: Participants were presented three A3 sized sheets, 
one for each: “Positive” (green), “Neutral” (yellow) and “Negative” (red). They 
were asked to stick their notes to the respective sheets based on their own judg-
ment how to categorise their notes.   

 Guided discussions on different aspects: 

o Gameplay, e.g. “In the whole game, which game character do you think you 
are supposed to be and which one would you like to be?” (NB: the rationale is 
to understand if there is any mental gap in role adoption) 

o Game characters and game story, e.g. “How would you change the alien so 
that you will like him better?” 

o Learning part, e.g. “How would you compare learning geography through the 
game with through normal classroom teaching?” 

o Geographical content, e.g. “If you could add any aspect of Geography to the 
80Days game, what would it be and how would you do it?” 

 Debriefing  

Participants: Two single-gender groups, five boys and five girls, from a British sec-
ondary school (different from that in Study 2) were involved. Their participations 
were voluntary. The average age was 13.4 for the female group and 14.0 for the male 
one. All the participants, except one girl who had never played computer games be-
fore, were frequent gamers. 

4   Results and Discussion 

4.1   Study 1 – Survey 

Results show that half of the British boys (52%) play games everyday and half of the 
German boys (51%) play games more than twice per week.  Interestingly, 14% 
and 12% of the British and German girls report that they have never played 
games, whereas all of the British boys have played games. 45% of the German 
girls play games less than once per week whilst 44% of their British girls play 
more than twice per week. These figures seem to suggest that (i) Boys tend to 
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play games more frequently than girls, irrespective of the country of residence; 
(ii) the British children tend to play games more frequently than their German 
counterparts. To investigate whether these observations are statistically signifi-
cant, we performed the linear categorical regression analysis. The value of R2 = 
.25 indicates that the two predictor variables gender and country can explain only 
25% of the variations of the gameplay frequencies. Results show the significant 
effect of the predictor gender (beta = .49, t = 9.32, p<.001)) and the non-
significant effect of the covariate country (beta = -.017, t =-.136, p>0.05). Boys 
tend to play games more frequently than girls, and the country of residence does 
not have a strong effect on the children’s gameplay frequency. 

Cramer's V was used to evaluate whether gender was associated with gametype 
preferences. The most preferable gametype for both the British girls (51.7%) and boys 
(49.5%) are Action, followed by Strategic and Sport. The least preferable gametype is 
Learning with only 3.2% and 2.2% for the girls and boys, respectively. The value of 
the Pearson chi-square equals 0.581 (p =. 901), indicating that gender and gametype 
preference for the British sample are not significantly related. In contrast, the German 
sample demonstrates a slightly different pattern from their British counterparts.  

The most preferable gametype for the German girls is Strategic (40.7%), followed 
by Action and then Sport; the most preferable gametype for the German boys is Ac-
tion (54.3%), followed by Strategic and then Sport.  The least preferable gametype is 
Learning with 13.2% and 3.2% for the girls and boys, respectively. The value of the 
Pearson chi-square equals 13.972 (p = .003), indicating that gender and gametype 
preference for the German sample are significantly related. 

With the aim of evaluating to what extent the respondents tended to associate the 
Boy’s (the main play character) attributes with their own, they were asked to rate first 
the Boy and then themselves, using a 7-point scale, with respect to six pairs of con-
trasting adjectives adapted from the instrument Speech Evaluation Instrument [4] 
consisting of three subscales – superiority, attractiveness and dynamism, against 
which the entity of interest is evaluated:  

 
• Superiority: Intelligent vs. Unintelligent; Uneducated vs. Educated;  
• Attractiveness: Friendly vs. Unfriendly; Cold vs. Warm; 
• Dynamism: Peaceable vs. Aggressive; Talkative vs. Shy 

 
The exercises resulted in a set of so-called “Boy-based ratings” and another set of 
“Me-based ratings”. We computed the correlations among them independently for the 
German and British samples.  

A number of statistically significant correlations are found. Nonetheless, based on 
our research interest, we explore whether there are gender differences in perceiving the 
relationships between the Boy’s attributes, between the Me attributes, and between 
these two sets. Interestingly, results consistently show that the German female respon-
dents tended to perceive the attribute interrelations, be they applied to the Boy or them-
selves, in a more complicated manner than did their male counterparts. Presumably,  
the German male respondents may associate their own attributes with the Boy’s (same 
gender) more strongly than the female respondents (opposite gender) do; however, the 
empirical results indicate otherwise. In contrast, the British respondents’ perceptions, 
irrespective of gender, are less complicated than those of their German counterparts. 
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Interestingly, the British male respondents tend to perceive the associations in a more 
complex way than their female ones – a reverse of the trend demonstrated by the Ger-
man sample. Fig. 1 and Fig. 2 illustrate the results of how the respondents perceive the 
associations between the game main play character (“Boy”) and themselves (“Me”).  

ME BOY

Warm Warm

Friendly Friendly

Talkative Talkative

Intelligent

r =.313*

r =.394**

r =.277*

r =.338*

r =
.268*

ME BOY

Warm Warm

Friendly Friendly

Educated Educated 

Talkative Talkative 

Peaceable Peaceable 

r =.343**
r =.257*

r =.354**

r =.269*

r =
.355**

r =.242*

r =.336**

r =.281*

r =
.2

79
*

r =.239*

r =.413***

Male Perception of Relationships between Me and 
the Boy’s Attributes (the German sample)

Female Perception of Relationships between Me 
and the Boy’s Attributes (the German sample)

  

Fig. 1. Gender-specific perceptions of the play character and oneself (German sample) 

Contrasts are observed across gender and culture. We also aim to find out whether 
those who perceived a stronger “Boy-Me” association might have a higher tendency 
to play the game in the future (i.e. the last question of the survey) by summing the 
absolute differences in ratings over the six pairs of adjectives.  

While there is a moderately significant correlation for the British sample (r =-.24, 
N = 199, p<.05), it is not significant for the German sample. 

4.2   Study 2: User Tests of the Executable Game Prototype 

Our basic assumption is that by completing the four Missions of the game the partici-
pating children can gain better understanding of the geographical contents addressed 
therein. The improvement can be measured in terms of the significant difference in 
their performance between the Pre-Assessment and Post-Assessment of Learning 
Questionnaire (Pre-ALQ vs. Post-ALQ). The British participants demonstrated statis-
tically significant learning gains (Pre-ALQ: mean = 20.8; Post-ALQ: 27.4; t = 5.25, df 
= 35, p<.001). When breaking down the data by gender, some interesting observations 
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are obtained. In both Pre-ALQ and Post-ALQ, the boys performed significantly better  
, 

ME BOY

Intelligent Intelligent

Peaceful Peaceful

Educated Educated

r =.288*

ME BOY

Warm Warm

Intelligent Intelligent

Educated Educated 

r =.721**
r =.41**

r =.307*

Male Perception of Relationships between Me and 
the Boy’s Attributes (the British sample)

Female Perception of Relationships between Me 
and the Boy’s Attributes (the British Sample)

r =
. 4

69
**

r =.45**

r =.422**

Warm

r=.244*

r=.331**

r =
. 2

83
*

r =.295*

r=.306*

 

Fig. 2. Gender-specific perceptions of the play character and oneself (British sample) 

 

than the girls (p <.05). The girls gained on average 5.1 points with the range of differ-
ence being -6 to 14 whereas the boys gained on average 7.8 points with the range of 
difference being -9 to 23 (Note that some children lost rather than gained points after 
the gameplay; we speculate that either they made guesses in Pre-ALQ or got confused 
about certain concepts during the gameplay).  

However, the boys did not improve to a significantly larger extent than did the girls. 
In other words, both genders benefited from the gameplay in terms of knowledge gain, 
but it did not privilege the boys or frequent gamers (i.e. gameplay frequency is a non-
significant covariate). Existing literature suggests that evaluation of children’s game 
experience should address seven dimensions, including challenge, competence, flow, 
immersion, negative affect, positive affect and tension ([30]). Accordingly, 14 state-
ments are adapted for evaluating our game, two for each dimension (Table 3).  The 
participants are asked to rate each of them with a 5-point Likert scale with the right-
most and leftmost anchors being ‘not true at all’ and ‘very true’, respectively.  

Results indicate that significant gender differences can only be found in two di-
mensions, namely Competence (S7) and Flow (S8, S14). The girls rated themselves 
lower in Competence than did the boys (Mg = 2.3, Mb=1.4; t = 2.4, p<.05; NB: the 
higher the rating in S7, the lower the perceived competence is).  

This seems to be a much investigated and frequently documented phenomenon – 
particularly in human resources, one is even advised to add 10% to a female assess-
ment of herself and to deduct 10% from a male assessment. In contrast, the boys rated 
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significantly higher than did the girls in S8 (Mg = 3.1, Mb=4.0, t = 2.4, p<.05) and 
S14 (Mg = 3.1, Mb= 4.0, t = 2.5, p<.05).  

 

Table 3. Seven dimensions of general game experience 

___________________________________________________________________ 
 
S1. Playing this game was useful for me to learn geography(Challenge) 
S2. This game was interesting for me    (Positive Affect) 
S3. I put a lot of effort in playing the game    (Challenge)         
S4. Playing this game was a waste of my time   (Negative Affect) 
S5. I felt frustrated when playing the game  (Negative Affect)                   
S6. I felt proud when I finished the game   (Competence) 
S7. The game was too difficult for me    (Competence) 
S8. I could concentrate easily on the game activities  (Flow) 
S9. I had the feeling of controlling the game  (Positive Affect) 
S10. I was completely absorbed by the game  (Immersion) 
S11. I felt exhausted after playing the game   (Tension) 
S12. I had the feeling that I had returned from a journey (Immersion) 
S13. I felt time pressure    (Tension) 
S14. I was fast at reaching the target of the goal   (Flow) 

___________________________________________________________________ 

 
As the feeling of flow [31] is imperative for engaging in gameplay, it can be in-

ferred that the boys had stronger positive experience through playing the game than 
did the girls. 

4.3   Study 3 – Focus Groups 

The focus groups were audio-taped and transcribed in verbatim. Some interesting 
gender-specific findings are obtained. In game recollections, only two boys named a 
negative feature: the character Aunt (i.e. a static 3D female figure presenting geo-
graphical information via a text window) and controls of the Spaceship. In contrast, 
each of the five girls named at least two negative features, including the Aunt and the 
Spaceship. This observed differences suggest that the boys had a higher acceptance 
towards the game than did the girls. In guided discussions, all the five boys and only 
one girl considered flying UFO the most positive aspect. Three girls appreciated the 
graphics the most and criticized that there was too much talking in the game. With 
regard to the role adoption, it seemed that both genders had difficulty in recognizing 
that they were supposed to play the role of the abducted Boy. One girl, who was able 
to do so, uttered: “You were the boy. You were looking through his eyes” whereas 
another stated surprisingly: “I never even knew we were playing with him. I didn’t 
even know we were that person.” Concerning the learning part, both groups men-
tioned the importance of getting explanation. Some girls remarked: “The teacher 
gives you more of an explanation … you can ask them (the teacher) if you’re stuck”. 
Similarly, a boy mentioned “In the classroom you’ve got an explanation… but in the 
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game it just tells you you’ve got to go here and name the countries, like it doesn’t 
give you an explanation.” Interestingly, some boys suggested lengthening the mis-
sions but some girls suggested shortening them. Quite unexpectedly, none of the girls 
proposed including a female game character (instead of or in addition to the Boy) 
whereas one boy recommended providing a choice of a male or female play character.  

5   Concluding Remarks 

Previous research suggests that children, especially boys, tend to find learning games 
boring. It is corroborated by our findings of Study 1 that, among the four gametypes, 
the learning game is least preferable and that girls are more positive towards it than 
boys. Existing research also suggests that children tend to prefer game characters that 
are in some way “like me”. Cultural preferences for normative personal qualities may 
influence children’s preferences for the characters they play. While there are some 
very interesting gender and cultural differences in interpreting the main play charac-
ter’s qualities and in associating those qualities to theirs, such associations do not 
affect their intention to play the game. The setting, where the survey was conducted, 
could have impact on the children’s perception and acceptance of the game: the relax-
ing atmosphere in the game fair with the exhibitors as opposed to the more structured 
classroom environment with the teacher. Results of Study 2 suggest that both genders 
could benefit to a similar extent from playing the game in terms of domain-specific 
knowledge gain. Interestingly, the female participants found the game more difficult 
to play than did the boys. In other words, the girls’ perceived competence in game-
play was significantly lower than the boys’. This observation is consistent with the 
earlier research. In the same vein, the boys had experienced a significantly higher 
level of flow feelings, which are important for engaging in and enjoying a game. 
Findings of the two single-sex focus groups also suggest gender-specific likes and 
dislikes towards different aspects of the game. Surprisingly, the girls tended to be 
more critical. Currently, we are exploring psychosocial theories to explicate the phe-
nomena observed and their implications on future work. 

References 

1. Hoffmann, L.: Learning through games. Communications of the ACM 52(8), 21–22 (2009) 
2. Papastergiou, M.: Digital Game-Based Learning in high school Computer Science educa-

tion: Impact on educational effectiveness and student motivation. Computers & Educa-
tion 52(1), 1–12 (2009) 

3. Law, E.L.-C., Kickmeier-Rust, M.D., Albert, D., Holzinger, A.: Challenges in the Devel-
opment and Evaluation of Immersive Digital Educational Games. In: Holzinger, A. (ed.) 
HCI and Usability for Education and Work, 4th Symposium of the Workgroup Human-
Computer Interaction and Usability Engineering of the Austrian Computer Society,  
pp. 19–30. Springer, Heidelberg (2008) 

4. Robertson, J., Howells, C.: Computer game design: Opportunities for successful learning. 
Computers & Education 50(2), 559–578 (2008) 

5. Kickmeier-Rust, M.D., Peirce, N., Conlan, O., Schwarz, D., Verpoorten, D., Albert, D.: 
Immersive Digital Games: The Interfaces for Next-Generation E-Learning? In: Stephani-
dis, C. (ed.) HCI 2007. LNCS, vol. 4556, pp. 647–656. Springer, Heidelberg (2007) 



 A Mixed-Method Approach on Digital Educational Games for K12 53 

 

6. Holzinger, A., Pichler, A., Maurer, H.: Multi Media e-Learning Software TRIANGLE 
Case-Study: Experimental Results and Lessons Learned. Journal of Universal Science and 
Technology of Learning, 61–92 (2006),  

 http://www.justl.org/justl_0_0/multi_media_ 
 elearning_software/justl_0_0_0061_0092_holzinger.pdf 

7. Kinzie, M.B., Joseph, D.R.D.: Gender differences in game activity preferences of middle 
school children: implications for educational game design. ETR&D-Educational Technol-
ogy Research and Development 56(5-6), 643–663 (2008) 

8. Hyde, J.S.: The gender similarities hypothesis. American Psychologist 60(6), 581–592 
(2005) 

9. Agosto, D.E.: Design vs. content: A study of adolescent girls’ website design preferences. 
International Journal of Technology and Design Education 14(3), 245–260 (2004) 

10. Agosto, D.E.: Girls and Gaming: A summary of the research with implications for prac-
tice. Teacher Librarian 31, 8–14 (2004) 

11. Gentry, M., Gable, R.K., Rizza, M.G.: Students’ perceptions of classroom activities: Are 
there grade-level and gender differences? Journal of Educational Psychology 94(3),  
539–544 (2002) 

12. Hartmann, T., Klimmt, C.: Gender and computer games: Exploring females’ dislikes. 
Journal of Computer-Mediated Communication 11(4) (2006) 

13. Gartner: Report: Women and men in IT: Breaking through sexual stereotypes, 
http://www.gartner.com/it/sym/2006_/esc18/esc18_home.jsp (last 
access: 2009-09-14) 

14. Gorriz, C.M., Medina, C.: Engaging girls with computers through software games. Com-
munications of the ACM 43(1), 42–49 (2000) 

15. Sanders, A.F.: Elements of Human Performance: Reaction Processes and Attention in Hu-
man Skill. Lawrence Erlbaum, New York (1998) 

16. Kettenanurak, V., Ramamurthy, K., Haseman, W.: User attitude as a mediator of learning 
performance improvement in an interactive multimedia environment: an empirical investi-
gation of the degree of interactivity and learning styles. International Journal of Human-
Computer Studies 54(4), 541–583 (2001) 

17. Holzinger, A., Kickmeier-Rust, M., Albert, D.: Dynamic Media in Computer Science Edu-
cation; Content Complexity and Learning Performance: Is Less More? Educational Tech-
nology & Society 11(1), 279–290 (2008) 

18. Holzinger, A., Kickmeier-Rust, M.D., Wassertheurer, S., Hessinger, M.: Learning per-
formance with interactive simulations in medical education: Lessons learned from results 
of learning complex physiological models with the HAEMOdynamics SIMulator. Com-
puters & Education 52(2), 292–301 (2009) 

19. Bonanno, P., Kommers, P.A.M.: Exploring the influence of gender and gaming compe-
tence on attitudes towards using instructional games. British Journal of Educational Tech-
nology 39(1), 97–109 (2008) 

20. Ebner, M., Holzinger, A.: Successful Implementation of User-Centered Game Based 
Learning in Higher Education – an Example from Civil Engineering. Computers & Educa-
tion 49(3), 873–890 (2007) 

21. Holzinger, A., Pichler, A., Almer, W., Maurer, H.: TRIANGLE: A Multi-Media test-bed 
for examining incidental learning, motivation and the Tamagotchi-Effect within a Game-
Show like Computer Based Learning Module Educational Multimedia, Hypermedia and 
Telecommunication 2001. Association for the Advancement of Computing in Education, 
Charlottesville (VA), pp. 766–771 (2001) 



54 E.L.-C. Law et al. 

 

22. Hargittai, E., Shafer, S.: Differences in actual and perceived online skills: The role of gen-
der. Social Science Quarterly 87(2), 432–448 (2006) 

23. Zuckerman, M.: Sensation seeking: Beyond the optimal level of arousal. Erlbaum, Hills-
dale (1979) 

24. Brehm, J.W., Self, E.A.: The Intensity of Motivation. Annual Review of Psychology 40, 
109–131 (1989) 

25. Hanoch, Y., Vitouch, O.: When less is more - Information, emotional arousal and the eco-
logical reframing of the Yerkes-Dodson law. Theory & Psychology 14(4), 427–452 (2004) 

26. Stickel, C., Fink, J., Holzinger, A.: Enhancing Universal Access – EEG based Learnability 
Assessment. In: Stephanidis, C. (ed.) HCI 2007. LNCS, vol. 4556, pp. 813–822. Springer, 
Heidelberg (2007) 

27. Lucas, K., Sherry, J.L.: Sex differences in video game play: A communication-based ex-
planation. Communication Research 31(5), 499–523 (2004) 

28. Boyle, E., Conolly, T.: Games for learning: Does gender make a difference? In: Conolly, 
T., Stansfield, M. (eds.) 2nd European Conference on Games Based Learning, pp. 69–75. 
Academic Publishing (2008) 

29. Apperley, T.H.: Genre and game studies: Toward a critical approach to video game geners. 
Simluation & Gaming 37(1), 6–23 (2006) 

30. Poels, K., IJsselsteijn, W.A., de Kort, Y.A.W., Van Iersel, B.: Digital Games, the After-
math. Qualitative insights into Post Game Experiences. In: Bernhaupt, R. (ed.) Evaluating 
User Experiences in Games. Springer, Heidelberg (in press) 

31. Hassenzahl, M.: The effect of perceived hedonic quality on product appealingness. Interna-
tional Journal of Human-Computer Interaction 13(4), 481–499 (2001) 


	A Mixed-Method Approach on Digital Educational Games for K12: Gender, Attitudes and Performance
	Introduction
	Related Work
	Method and Procedure
	Study 1– A Survey on Initial Design Concepts
	Study 2 – User Tests of the Executable Prototype
	Study 3 – Focus Groups

	Results and Discussion
	Study 1 – Survey
	Study 2: User Tests of the Executable Game Prototype
	Study 3 – Focus Groups

	Concluding Remarks
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




