
425

Copyright © 2015, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

Chapter  21

DOI: 10.4018/978-1-4666-8200-9.ch021

Study Design and Data 
Gathering Guide for Serious 

Games’ Evaluation

ABSTRACT

The objective of this chapter is to provide an overview of the different methods that can be used to 
evaluate the learning outcomes of serious games. These include Randomised Control Trials (RCT), 
quasi-experimental designs, and surveys. Case studies of a selection of serious games developed for 
use in higher education are then presented along with evaluations of these games. The evaluations il-
lustrate the different evaluation methods, along with an assessment of how well the evaluation method 
performed. Finally, the chapter discusses the lessons learned and compares the experiences with the 
evaluation methods and their transferability to other games.
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INTRODUCTION

In the last decade higher education has taken a 
digital turn in the use of games and simulations 
for learning and training. The long and well-
established tradition of using teacher-led, no-
technology or low-technology simulation games 
in higher education is ‘under the spell’ of online 
simulations, 3-D virtual worlds and digital Seri-
ous Games (SGs). So, what have we gained and/
or possibly lost with this digital turn to Game-
based Learning (GBL)? To answer this question 
we need to have ways of evaluating the learning 
impact of games. This chapter sets out to review 
and provide examples of the different evaluation 
methods that can be applied to serious games.

Considerable efforts and resources are now 
being put into the evaluation and assessment of 
game-based learning. As a result, both the num-
ber and the quality of evaluations of games for 
learning are increasing (see for a recent overview 
Connolly et al., 2012). However, there are still 
considerable weaknesses, for example, the absence 
of tools for unobtrusive, ‘stealth’ data gather-
ing and assessment, and good research designs 
other than randomized controlled trials. Here, we 
wish to make a contribution by looking at how 
different evaluation methods have been applied 
to some serious games and to see what has been 
measured and how.

This chapter will present several case studies of 
serious games and their evaluation methodologies. 
It will identify the differences in the evaluation 
methods, and also discuss what this means for the 
transferability of the evaluation methods to other 
types of games.

EVALUATION METHODS FOR 
SG LEARNING OUTCOMES

The evaluation of games is complex and multidi-
mensional since it involves evaluation not just of 
whether there is an improvement in performance on 

the targeted learning outcomes, but also evaluation 
of the user acceptance of, engagement with, and 
satisfaction with the game. The introduction of a 
serious game into the curriculum raises similar 
issues to any other educational intervention, since 
the aim of a game is to improve performance on 
a specific learning outcome. Woolfson (2011) 
proposes a hierarchy of evidence for evaluating 
educational interventions:

1.  Meta-analyses
2.  Randomised controlled trials (RCT)
3.  Quasi-experimental designs
4.  Single case experimental designs – pre & 

post test
5.  Non experimental designs – surveys, cor-

relational, qualitative

Meta-Analyses: At the top of the hierarchy of 
evidence for the effectiveness of interventions 
are meta-analyses. Meta-analysis combines the 
results from previous studies to identify patterns 
in research findings, especially with respect to 
whether games are effective methods in learning. 
Meta-analysis requires a reasonable number of 
empirical studies as input to compare – in serious 
games we still have a way to go to produce the 
needed studies, hence it has not been included in 
this chapter.

Randomised Control Trials (RCT): The Ran-
domised Control Trial (RCT) is considered to 
be the gold standard for evaluating educational 
interventions. In a RCT participants are randomly 
allocated to an experimental (game) group or a 
control (non-game) group and their performance 
on the target skill/behaviour before and after the 
game intervention is tested. Ideally pre-testing 
should confirm no existing difference between the 
groups, while post-testing should show whether 
the experimental group performs better than the 
control group. Improvements in the target skill/
behaviour for the experimental compared with 
the control group in a follow-up study would 
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