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% Human brain decodes the working of the system
through experimentation!
“» Hands-on, active learning
% Game-based learning
“»  Reward (reinforcement) learning

% Game-based learning: autonomy and independence in
decision-making
< Increment of brain matter: bilateral cerebellum,
hippocampal formation, ... e
< Working memory, motor performance, and
strategic thinking

engaging and use
Multi- Channels

Take: All kinds of games can be viewed as learning processes

Guido Makransky and Lau Lilleholt. Astructural equation modeling investigation of the emotional value of immersive virtual reality in education. 2018.
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[Norman 1983] Donald A Norman. Designing principles of human-computer interfaces. Human Factors in Computing Systems, pp 1 - 10, SIGCHI, ACM. 1983.
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effort

% Isdesigning a complex game sufficient? Is it more important than the assessment of the same?

%  Game-based assessment - affective and cognitive outcomes

7/

“*  Summative assessment: measurement via end-goal assessments

X/

“»  Formative assessment: learning by constant monitoring

7/

% Stealth assessment: highly interactive and non-invasive assessments

L)

> Assessment bias and test anxiety? - need for solutions to handle these!

Assessment over designing: Assessment of game-based outcomes is could be very crucial.

[Norman 1983] Donald A Norman. Designing principles of human-computer interfaces. Human Factors in Computing Systems, pp 1 - 10, SIGCHI, ACM. 1983.
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%  Several frameworks and models to facilitate : RETAIN model, six ‘I’s model, TLT
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: objective of seamlessly integrating learning of expected outcomes

and the gameplay!

RETAIN framework: encompasses several aspects such as Retain, Embedding, Transfer,

Adaptation, Immersion*, and Naturalization

Six ‘I’s framework: ldentity, Immersion, Interactivity, Increasing complexity, Informed

teaching, and Instructional - constructivist point of view!

Three Layered Thinking (TLT) framework: pedagogical layer (knowledge production),

achievement, and core design

< : Game Object Models (GOM and GOM-Il), Educational Games
Design Framework (EGDF), Mechanics-Dynamics-Aesthetics (MDA) model, ...

AD dos Santos and P Fraternali. Acomparison of methodological frameworks for digital learning game design. Games and learning alliance. Springer. 2015.
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Set of principles and
assumptions about the .
type of observations Observation
which will provide
evidence of students’
competencies

Interpretation

The process of
understanding the
evidence with respect to
assessment goals

Aim: Evaluate the validity of relevant
assessments!

Cognition

A model of student
learning and cognition in
the assessment domain
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Aim: Evaluate the validity of relevant assessments!

What performances or
behaviors must reveal the
relevant skills and
knowledge described in
the student model?

What complex skills,

knowledge, or other

attributes should be
assessed?

Circut: Evidence model vs. assembly model between student model — task model

What tasks or situations
should elicit the behaviors
or performances
described in the evidence
model?
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l

Three base pillars of any
game designing and
— assessment. User experience
emerges from the interplay
between these elements

A

Base-level interactions
» User creating higher level
Experience — outcomes needed to evaluate
Copt: various game-based
of usage outcomes

Aim: Evaluate the affective outcomes and quality of the game!
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% Designinga
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%  Developingan
that helps form strong bonds of a

problem with its correct answer and the strategies
to achieve it

Problem-size effect

Associative confusion effect

Split effect

Concept retrieval and recall

% Evaluation with respect to

It is important to devise the game with simple yet elegant Ul that has good color contrasts (principle of equitable usage)!
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Devise a standard questionnaire at the smallest granular level, for each construct or aspect of
measurement

Assessment goes beyond “casual” verifications - cognitive and affective outcomes

X/

% Affective outcomes: user experience, cybersickness, anxiety, ...

X/

% Cognitive outcomes: performance improvement, endurance, ...

Appropriate statistical analyses to prove the intended - ANOVA, T-test, Mann-Whitney U test,
Kruskal-Wallis H test, Wilcoxon signed rank test, ...

It is always important to capture the users’ experiences - pros and cons, satisfaction, self-directed
experiences, effectiveness, ...

One game in one assessment context - is this sufficient to establish the credibility of the proposed
system (framework and assessment)?

In games with principles of reward-based learning, it is essential to ensure a constant feedback loop between the human and the computer is maintained
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