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Genres of Games

adapted from Clark, Nelson, Sengupta, & D’Angelo (2009)

1. Nature of learning connected to game

a.  Develop inquiry / argumentation skills

b. Develop expertise characterizing target community

c.  Content and process learning (non-simulation based)

d.  Content and process learning (simulation based)

e. Familiarity with alternative representations, tools, and processes

2. Duration and nature of game participation

a.  Short interaction / casual games

b.  Longer duration finite games

c.  On-going participation games

3. Intended purpose of game

a.  Fully recreational games for entertainment purposes

b.  Serious games for informal learning

c.  Serious games for formal learning

d.  Assessment games



Entertaining Simulations / Mini-games



Educational Simulations / Intelligent Tutoring Environments

Muños et al. (2009)
http://fie-conference.org/fie2009/papers/1457.pdf



Massively Multiplayer Online Games

http://apps.facebook.com/onthefarm/gifts.php?ref=interstitial



Virtual Worlds: Quest Atlantis

http://atlantis.crlt.indiana.edu/



Collaborative Platforms: Epistemic Games

www.epistemicgames.org
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To help players think and act like real-world professionals in a discipline by…

… presenting them with realistic and meaningful problems along

with suitable constraints from that discipline.

…providing them with scaffolded support from trained mentors who

encourage them to develop such disciplinary reasoning and action.

…encouraging them to make numerous links between different

types of skills (S), 

types of knowledge (K), 

aspects of their identities (I), 

aspects of their value systems (V), and 

aspects of their epistemological beliefs (E).

These SKIVE elements are intimately interconnected in the epistemic frame of players.

Objectives of Epistemic Games
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Construct Labels for Epistemic Frame

Skills (various): being able to communicate clearly, both orally and in writing; being 
able to collect, organize, and analyze information; being able to think critically and 
justify different positions; being able to view issues from the perspective of others.

Knowledge (terms of art, systems thinking): knowing institutions and processes that 
drive civic, political and economic decisions; knowing how a community operates, 
the problems it faces, and the richness of diversity.

Identity (as planner, as professional): having a way of seeing oneself that is 
commensurate with how members of the urban planning community see 
themselves.

Values (working for stakeholders, for the public good, as a team, like a professional): 
being willing to listen to, and take seriously, the ideas of others.

Epistemology (general, planning-specific): being able to understand what counts as 
relevant evidence that justifies actions as legitimate within the urban planning 
community.



Linking Epistemic Games Design and 
Resulting Data Structures
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Evidence-centered Design

Domain Analysis

Domain Modeling
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ECD & Validation Efforts
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Epistemic Frame Representations
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Illustration of Evidence Accumulation in ENA

At end of game play

(or at particular time slice t)
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Epistemic Frame Representations



Properties of Resulting Data Structures
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Complexities of Epistemic Games Data

1. Multivariate nature of data

2. Discrete nature of codes

3. Longitudinal nature of data

4. Context-dependency of data

5. Association focus of interpretations

6. Intra-individual focus of interpretations
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Measurement Objectives

Statistical models for data from epistemic games are used to…

… operationalize the frame elements 

… represent their association structure and individual states

…  model the development of these structures longitudinally

…  represent different models of learning

…  compare different epistemic frame representations

… quantify uncertainty associated with inferences

One particularly promising analytic method is epistemic network analysis 

but other latent-variable models (BINs, DCMs, HMMs) may be promising 

too. What are their respective advantages and disadvantages?



ENA Simulation Study
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Idea

Generate data that have the same structure as observed data 

Use ideas from latent-variable models to do so, specifically the separation of task 
and respondent parameters

Postulate patterns for task and respondent parameters, generate data, and see 
whether ENA statistics are sensitive to variations in these parameters

Simulation Study

About 50 conditions for learning progressions
About 10 conditions for task parameters
Various outcome statistics

Investigations into ENA
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Conditional Probabilities

Marginal Probabilities

Mathematical Idea
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Learning Trajectories (Non-linear Trends)
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Learning Trajectories (Non-linear Trends)
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Task Parameter Settings



Expertise Assessment in Epistemic Games (Physics Education Research Group, Feb 22, 2010)                                               28ADL Meeting on Evidence-based Competency Assessment (Alexandria, VA, Dec 15, 2009)                                              28Expertise Assessment in Epistemic Games (Physics Education Research Group, Feb 22, 2010)                                               28

Task Parameter Settings (Part II)
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Task Parameter Meaning
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Sample Pattern

t0 t1 Time / tasks

WD of Network
Learner 1

Learner 2
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Sample Summary Table



Latent-variable Models
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Properties of Latent-variable Models

Selected Advantages

Provide proper statistical tests for model parameters when assumptions hold

Correct for measurement error of the epistemic frame elements

Allow for the incorporation of covariates at different levels

Allow for the estimation of multi-group and mixture structures

Selected Disadvantages

Require large player sample sizes relative to non-parametric methods

Require large number of indicators for each latent variable for reliable estimation

Require parallel game segment design for appropriate vertical scaling
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Personal Motivation as Measurement Specialist
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Sample Output from DCMs
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Sample Progression
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Game Segment 1

Example of Mastery Conceptualization

Game Segment 2

Game Segment 3
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Longitudinal Latent Variable Models
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Further Information
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