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Introduction 

 two different views dominate regarding the 
future development of e-learning games 

 putting games into learning activities will balance 
the monotony of traditional course 

 ‘‘high quality” educational games are not available 

 the effort on helping to developing qualified 
games is invaluable 
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Introduction 

 The evaluation tools developed thus far  
 targeted usability in commercial games  

 cannot properly measure e learning games’ main 
purpose: increasing knowledge or skills 

 the tools used to measure e learning missed 
that fun and challenge 

 this study is based on Sweetser’s & Wyeth’s 
framework to develop a more rigorous scale 
that assesses user enjoyment of e-learning 
games 
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Methodology 

 The process of scale development 
 scale-development theory  

 methods proposed by DeVellis (1991) 
 clearly defining the concept to be measured 

 creating a list of items 

 determining the format of measurement 

 asking professionals to review the drafted scale 

 considering the addition of reliability-testing items 

 choosing a sample and pre-testing the items 

 evaluating the items 

 deciding on the length of the scale 
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Methodology 

 The process of scale development 

 the scale was drafted based on those already 
described in the literature 

 first stage, the validity evaluation 

 second stage, a pre-test, a reliability test, and a 
validity test 

 final stage, formal testing the scale’s reliability 
and validity 

 A total of 166 valid samples were collected 
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Methodology 

 Scale design 

 EGameFlow’s eight dimensions 

 Concentration (6 items) 

 Clear Goal (4) 

 Feedback (5) 

 Challenge (6) 

 Autonomy(contorl) (3) 

 Immersion (7) 

 Social Interaction (6) 

 Knowledge Improvement (5) 
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• Scale design 
 Several items was deleted after validity and 

reliability tested 

 The factor of player skill in the concept of 
GameFlow is modified to Knowledge 
Improvement to better suit the goals of e-learning 
game development 

 the scale contains 42 items presented in Likert-
type scales(1-7) 
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Methodology 

 4 Games tested 

 a motherboard-assembly pairing game 

 a game involving a description of computer parts 

 a hands-on OS game  

 a bear-cub’s computer game 
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Methodology 

 Sample 
 students who took the online learning course 

‘‘Introduction to Software Applications” at a national 
university in northern Taiwan. 

 Research participants were required to have played at 
least one of the four games selected by this study. 

 In responding to the survey, each participant was 
limited to evaluating only one of the four games. The 
survey could not be responded to more than once. 

 Participants were required to possess basic computer 
and online skills. 

  Participation in the survey was voluntary. 
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Results and discussion 

 Demographics of the subjects 

 pre-test : 52 valid samples 

 Official-test : 166 valid samples (502 students) 

 Business majors outnumbered students from 
other majors (88,53%) 

 Most of the respondents (139,84%) had no e-
learning experience until college 

 70 respondents (42%) reported never having 
played e-learning games until college 
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Results and discussion 

 Result of analyses of scale items 
 an item in the Control dimension was removed 

 Scale validity 
 Five validity tests were applied 

 42 items remained 

 Scale reliability 
 Cronbach’s alpha was 0.942 for the 42 items as a 

group and >0.8 for each separate dimension, 
showing that the scale developed by this study 
had high internal consistency and reliability 
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Summary and application 

 survey is an effective method to measure 
large amounts of subjective opinions 

 a valid and reliable assessment tool for e-
learning games is needed 

 GameFlow Criteria combined with factor of 
knowledge improvement to construct an 
appropriate and effective scale called the 
EGameFlow 
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Summary and application 

 This study used four e learning games 
containing different levels of knowledge 
content and different game styles to test 
EGameFlow 

 The final version of the scale contains 42 
items allocated into eight dimensions 

 EGameFlow can determine the strengths of a 
game 
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Summary and application 

 The mean of knowledge improvement is roughly 5 

 Game game 2 had the highest mean score at 5.42 

 Factor of social interaction had low score 

 using competition and collaborative pedagogic design to 
complement the game can complete the learning 
experience 
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Summary and application 

 This research recommends that survey can be 
used along with heuristics to gain an insight 
to the users’ opinion 

 this study did not rank the importance of the 
factors behind the enjoyment of e-learning 
games 

 Future researchers are encouraged to expand 
the scale by evaluating the priority of each 
factor 
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Literature review 

 Performance from game-based learning 

 Self-initiated motivations of learning in e-
learning games 

 Evaluation of e-learning games 
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Data analysis methods 

 Item analysis. Three tests and five indicators were used to form an overall evaluation (Wang & Hong, 2002; 
Chiu, 2003). The tests were: 
 a. Descriptive statistic tests: mean and standard deviation. 
 b. Extreme group comparison. 
 c. Test for homogeneity: after correction, the correlation between a single item and the overall score was >0.4; 

loading on the original 

 Validity test: construct validity, divergent validity, convergent validity, and criterion-related validity were 
tested. 

 Reliability test: internal consistent reliability and test-retest reliability were examined. 
 Based on the these validity and reliability testing methods, the study coded all collected data and entered 

them as input into SPSS for the purposes of filing and statistical analysis purposes. The following statistical 
measures were included as a part of the study’s data analysis: 

 An independent sample t-test was used in the discrimination of scale items. 
 Factor analysis was applied in determining factor loading and the construction validity of a single item. 
 Pearson’s product moment correlation coefficient was used to analyze both the correlation between and the 

criterion-related validity of single items and the sub-scales/complete scale, and the relationship between 
each sub-scale and the full scale. 

 The discrepancy in the level of psychological enjoyment between subjects with gaming experience in 
different games was determined by an independent sample single-factor ANOVA. 

 Cronbach’s alpha was used to assess the consistency between items in each sub-scale and in the full scale. 
 An intraclass correlation coefficient (ICC) was used to evaluate the stability of the scale tested by test-retest 

reliability. 
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