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 Figure 6 Ð AristotleÕs Assassins   
 

Students navigate the world by their own accord, stopping for rest and reflection at 

specific points. Learners are self-directed, have freedom of actions and live with their decisions 

which impact the environment around them. The player's responsibility is to interact with the 

history and mythology of Greece on a journey that in part involves a choice between democracy 

and aristocracy for Greece. The ability to problem solve within the environment is directly tied to 

the emerging complexity of their understanding of the game content, where the player is required 

to navigate the landscape, collect information from NPCs that is necessary to solve several 

puzzles contextualized around Greek culture and politics.  Although Aristotle’s Assassins does 

present unresolved problems and asks students to reason from partial knowledge it appears to fall 

short in promoting hypothesis generation and the backwards driven reasoning process.   

Increased Motivation for Learning 
Motivation is a direct result of both the challenge of arriving at problem resolution as 

well as the relevance to future practice (Barrows, 1986, 1996).  In terms of relevance, students 

are able to see more clearly why a specific reasoning process is necessary to learn.  In addition, 

they have an immediate need, the solution of their problem, for pursuing relevant content 
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knowledge.  Since the problem is tied to future practice, the relevance of acquiring necessary 

content knowledge is far more transparent (Barrows & Tamblyn, 1980).  In terms of challenge, 

students become intrinsically motivated by their growing ability to achieve problem resolution.  

This is a marked difference from the extrinsic rewards of a grade or standardized test, and will 

persist when extrinsic rewards are no longer present (Barrows & Tamblyn, 1980). 

The motivation for learning with games like Civilization III and Aristotle’s Assassins 

mirrors those properties of traditional video gameplay. Aspects of challenge, proclivity, and 

uncertainty, along with certain social factors all play a role in why students gravitate toward 

computer gaming. Game-like activity that is aligned with learning objectives, whether it happens 

to be ancient Greek rhetoric or international politics is an educationally meaningful embodiment 

of this motivation.  The moves the player makes have real consequences based on real decisions. 

The player cares about the outcome, and can enjoy their experience at the same time. 

 In Civilization III, the focus is not to just on generic civilization battles, but actual 

conquests from history, and to control every aspect of them. For example, an early conquest 

involves the Phoenicians battling the Babylonians. Each game revolves around a conquest that 

lets the player have access to specific maps and decisions that control the growth of the virtual 

society. Players can go as far as creating a police force to prevent civil unrest in the cities, and 

make choices about ruling with love and respect or fear (Kolumbic, 2006). The game certainly 

holds interest through aspects of challenge.  Thirdly, the game should hold levels of uncertainty, 

and hold rewards for accomplishing progressive tasks. In Civilization III, if you are a good leader 

your people will from time to time reward you by building and improving your palace, an 

extrinsic reward. As your society grows and prospers, the player is imbued with a sense of power 

and accomplishment, an intrinsic reward (Steinkuehler, 2003). Then there exists a level of social 
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interaction within the game as well that many players find fascinating.  The game allows for 

team-like play or adversarial, with and against strangers or friends. Many players find the social 

organization and relationships of online games extremely satisfying (Steinkuehler, 2003). 

Although Civilization III certainly presents a challenging environment, the tie to future 

practice is not immediately apparent.  The primary task of ruling a civilization is one that 

learners are unlikely to engage in.  That said, relevance may be achieved through carefully 

structuring the problems that students engage in within the game.  For example, the focus may 

shift from ruling a civilization to brokering peace between Lebanon and Israel in a custom 

scenario about current events.  This need to customize the game environment underscores the 

discussion above about differences between Aristotle’s Assassins which is an educational game, 

and Civilization III, a commercial game that can be used for educational purposes.  While 

Civilization III may do a better job of increasing motivation to engage in the activity, that 

motivation may not always be directed at learning goals.  Conversely, Aristotle’s Assassins may 

focus on learning goals to the detriment of motivation.   

Assessment Rubric & Discussion 
 The assessment rubric below (see Table 1) is built upon the characteristics and outcomes 

of PBL discussed above in the context of educational game design.  Alongside each trait is a 

scoring sample initiated by an expert in PBL and confirmed by an expert in educational games.  

For the purposes of uniformity, if an element from the rubric was not readily apparent from the 

game or the available information about the game then non-conformance was assumed.   

 From looking at the sample scores a couple of things are apparent.  First, the overall 

score, an unweighted average of all eight sub-scores, is not all that flattering (48%).  Although 

some game examples were chosen because they helped elaborate a principle from PBL, most 
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were selected because they were the best example known to the authors of a particular PBL trait.  

If the assumption that educational games will benefit from a PBL design is true, then this 

suggests some ripe areas for incorporation of PBL into future game designs.  Most notably, the 

creation of problems that are learner centered, promote self-directed learning, content knowledge 

that is both integrated and structured, as well as increase motivation for learning.  This last area 

(motivation for learning) is particularly promising since, as noted above, educational games have 

been described as boring and unfulfilling (Kirriemuir, 2002; Kirriemuir & McFarlane, 2003).  

Perhaps a PBL structured educational game will be able to provide this motivational element in a 

way that maintains a focus on learning.  Note that it is possible these games are meeting the 

criteria in ways that are not anticipated by PBL.  From a PBL perspective Civilization III may 

look poor with respect to self-directed learning because it does not explicitly prompt learners to 

identify and then fill in their knowledge gaps.  Still, this activity may emerge from play itself.  

That is the highly motivational nature of the game (at least with respect to challenge if not 

learning) may be enough to encourage learners to go through these steps even without 

prompting.  Thus, the best way to use the rubric may not be to make value judgments based on a 

summary score, but instead to take a closer look at an educational game to see if a particular 

characteristic is fulfilled in another way or an outcome is achieved through alternate means.   

 Further examination of the rubric reveals some additional recommendations for future 

game designs.  Although each characteristic is given equal weight in the rubric it should be clear 

from reading the outcomes section that some portions have more far-reaching implications than 

others.  For example, if problems do not relate closely with future practice it will likely hinder 

motivation for learning and the integration of content knowledge.  If teachers are too directive in 
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their role as facilitators, they may hamper the development of self directed learning skills and 

problems solving skills.     

Conclusions   
This paper argues that educational games may benefit a great deal from incorporating the 

traits of PBL.  The combination of educational games and PBL may help bridge the gap between 

the enticements of a commercial game designed purely for entertainment and an educational 

game that holds no allure for learners.  There are two uses for the rubric:  1) to evaluate the PBL 

alignment of an educational game and 2) inform the design of educational games through the 

inclusion of PBL features.   

It is important to note that the rubric should be used to determine points at which an 

educational game or a game design may not align with PBL, as an impetus for closer 

examination.  That examination may reveal that an outcome is achieved through alternate means.  

For example, Civilization III fell well short on the outcome of structuring content knowledge 

because there are no functions or prompts for discussion, reflection, and critique within the 

game.  However, these kinds of activities do take place external to the game, in player chats, 

discussion and newsgroup sessions, and blogs about actions and strategies.  Thus a game may be 

able to overcome a lack of small group interactions by taking learners to an environment external 

to the game.   

Planned future work includes the use of this rubric as a framework for educational game 

designs created by graduate students in an educational gaming class.  This will provide a means 

of validating the rubric from a practitioner perspective through participant reflection papers and 

interviews.  Further validation as well as reliability (intra-rater and inter-rater) analysis is 

planned by applying the rubric to several existing educational games.  Finally, the rubric will be 
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applied to iterations of the Voices of Spoon River game.  Each version will be used by students 

and empirical data on learning outcomes will be collected in part to analyze the predictive 

validity of the rubric. 
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Table 1  Assessment/Design Rubric 

Trait Criteria Example 
Characteristics 
Authentic 
Problems 
 
5 possible 

__ Problems are complex (cross-disciplinary).  
__  Problems have multiple solution paths. 
__  Problems are unresolved and ill-structured. 
__  Problems are likely to be encountered in professional practice.  
__  The environment should approximate that of eventual practice unless: 

• The environment is abstracted as a design decision (e.g. a virtual world) to support the 
authentic nature of the task 

• And learning is followed up with opportunities for practice in a more realistic setting.   

Quest Atlantis is complex (1) and involves 
problems that will likely be encountered in 
real life (1).  Although the environment is 
abstracted this was done in support of the 
authentic nature of the task and alongside 
opportunities for practice in a more realistic 
setting(1).  Total = 3/5 (60%).     

Learner 
Centered 
 
3 Possible 

__ Learners generate objectives from given (and unresolved problems).  
__  Learners locate and pursue resources (content experts, reference books, journals articles) 

from that will assist in problem resolution. 
__  Learners engage in self and peer assessment of problem solving performance.     

Virtual Gorilla certainly presents an 
unresolved problem (keeping the Gorillas 
happy) that forces learners to generate their 
own learning objectives (1).  It appears to 
fall short in a search of external resources 
and assessment.  Total = 1/3 (33%).   

Teachers 
as 
Facilitators 
 
3 Possible 

__ Facilitators model and prompt students with meta-cognitive questions that assist in problem 
resolution.   

__  Over time, facilitators fade their assistance and prompts in favor of students taking on the 
responsibility themselves.   

__  Facilitators are not directive with respect to content (e.g. they do not lecture or correct the 
misunderstandings of students).   

The Multi-User Virtual Environments do 
appear to engage in a fading of their 
coaching (1), although it is not clear if that 
coaching involves meta-cognitive prompts.  
Students did acknowledge their instructor 
took a passive role with respect to content 
(1).  Total = 2/3 (67%). 

Small 
Group 
Interaction 
 
4 Possible 

__ Learners meet in small (5-9 person) groups.   
__  Learners decide as a group what their knowledge gaps are in relation to the problem at hand 

and divide up the pursuit of knowledge to fill those gaps. 
__  After acquiring new knowledge, learners meet again to share and discuss their findings. 
__  As part of sharing their findings, the group reflects on and critiques the utility of the 

acquired knowledge in solving the problem. 

Voices of Spoon River 3D offers an 
opportunity for small group interaction (1) 
by requiring learners to share and discuss 
their findings in order to move forward in 
the game (1). It does not, however, promote 
a divide and conquer approach or enforce 
the reflection and critique of achievements 
or pitfalls. Total = 2/4 (50%). 
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Outcomes 
Effective 
Self-
directed 
Learning 
Skills 
 
3 Possible 

__ Learners take the lead in identifying knowledge goals.     
__  Learners are responsible for identifying the gap between their knowledge goals, and their 

current knowledge.   
__  As a consequence of filling their knowledge gaps, learners improve their ability to identify, 

select, and evaluate resources.   
Tied with Small Group Interaction, but can only occur if Teachers as Facilitators don’t usurp 
the learner’s activities.   

Civilization III represents a very open-
ended environment for learners.  It is 
certainly true that knowledge goals will 
largely come from the learner (1) but it is 
less clear if they are encouraged to do so, or 
to identify knowledge gaps, much less fill 
them.  Total = 1/3 (33%). 

Integrated 
and 
Structured 
Content 
Knowledge 
 
4 Possible 

__ Learners obtain a set of content knowledge that is integrated (e.g. cross-disciplinary).  Note 
this part of the outcome will be threatened if the game drops out of PBL for select content 
areas.   

__  Learners activate their prior knowledge by attempting to solve the problem before filling 
their knowledge gaps.   

__  Learners benefit from encoding specificity--close alignment between the tasks of learning 
and the tasks of future practice.   

__  Learners elaborate on their newly acquired knowledge through reflection, discussion, and 
critique as it is shared with the group.   

Tied with using complex (e.g. cross-disciplinary) Authentic Problems that relate closely to 
future practice and to the reflection, discussion, and critique in Small Group Interaction.   

Civilization III does quite well at presenting 
complex problems and integrating content 
knowledge across disciplines (1), it falls 
well short in all three facets of structured 
content knowledge—with the possible 
exception of opportunities for reflection 
(but this is not coupled with discussion and 
critique).  Total = 1/4  (25%).  

Problem 
Solving 
Skills 
Connected 
to Content 
Knowledge 
 
3 Possible 

__ Learners engage in backwards-driven reasoning (e.g. generating a preliminary hypothesis 
and reasoning back through their existing knowledge set towards the data provided for the 
problem).   

__  Learners are presented with partial knowledge about unresolved problems, which allows 
them to utilize inquiry.   

__  Learners take the primary responsibility for data analysis, problem synthesis and decision-
making.   

Tied to Authentic Problems that are presented with partial information and in an unresolved state 
as well as Teachers as Facilitators who are not directive (e.g. do not lecture or correct 
misunderstandings).       

Decision-making plays a key role in 
Aristotle’s Assassins, as does problem 
synthesis and data analysis (1).  Learners 
gain the bulk of the knowledge needed to 
resolve various problems in the game only 
during the course of play (1).  
Encouragement to engage in hypothesis 
formation and backwards-driven reason 
does not appear to be present.  Total = 2/3 
(67%).  

Increased 
Motivation 
for 
Learning 
 
2 Possible 

__ Learners engage with problems that are relevant to their future practice as professionals.   
__  Learners are challenged by the presented problems, and become intrinsically motivated by 

growing ability to bring problems to resolution.    
Tied to all facets of Authentic Problems. 

Civilization III presents challenging 
problems that allow a progression in 
problem solving ability (1).  Since the 
primary task of leading a society is not 
likely to be the future practice of the 
learners, it is not all that relevant.  Total = 
1/2 (50%).   

The overall score is an unweighted average across all traits (48%) in this case. 
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Footnote 
 

1 While concepts from PBL can certainly be connected to the progressive education movement 

the specifics of those connections are subject to debate.  Despite conceptual similarities, Barrows 

tends not to cite these theoreticians, philosophers, and practitioners when discussing the origins 

of his own work.  We admit to side-stepping the issues around the origins of PBL and 

educational philosophy, in order to avoid a broader discussion that is perhaps best left to another 

article. 


