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Research Context

m Declarative Knowledge Training through Games€

m training = providing learners with different forms of questions
repeatedly (retrieval practice)
m requires repetition = need for variety

m How to design training game activities for declarative
knowledge ?

Declarative Repetition
Knowledge Training
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Research Context & Overall Objective

m Roguelites are dungeon-like games based on
procedural generation with randomness (variety)
permadeath (repetitive game mechanic)
progress (limited retention of elements)

m Roguelites for declarative knowledge training ?

A training game activity = dungeon, interconnected rooms in which
the training takes place

How to design and implement Roguelite-oriented training
activity generators ?
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Research Challenges

1. Defining elements from both perspectives

B game elements
m training elements

2. ldentifying relations between the elements

3. Specifying these relations as machine-readable
m forthe generation algorithm
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Training elements

m Exploratory Research in the context of the AdapTABLES (::i'a“

\
: W\
p I’OJ eCt (Laforcade et al., 2022)

» multiplication tables training
m user group of 2nd to 6th grade mathematics teachers and experts

m [ead to the definition of training tasks
m  ‘complete a fact with missing result”, “decide if a fact is correct”
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Training elements: Task Types

m Abstraction of these tasks into types for a genericity

purpose

Completion 1

Completion 2

Reconstruction

Identification

(Non-)Membership
Identification

Complete an
incomplete fact that has
one missing element

Complete an
incomplete fact that has
two missing elements

Replace, in the correct
order, all important
elements of a fact

ldentify the correctness
or incorrectness of one
or several facts

Identify elements that
share or do not share a
given property

3x?2=15
15=2x5
3x5=?

?2x2=15--[3,6,5,10]
2x5=2-[3,6,5,15, 8]
3x2=?--[3,5,15 8]

?2x2=2?

[3,6,5,10,15]

3x5=15--[JorX
6x6=35--JorX

[3,5,9, 12,14, 21]
which are results of
the table 3?

Lemoine, Laforcade, George
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GCame elements

‘Although learning games can fail as real games in many ways, the failure happens
mostly commonly in their lack of gameplay — the fun things that the player gets to
decide, control, and do.” (prensky, 2005)

m Informal interviews with game designers
m design of a variety of gameplay mock-ups by task types

m Observation:some gameplay seemed to belong to the

same category
m coherent with (Djaouti et al, 2005)'s game classification
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Game elements: Gameplay Categories

m Definition of gameplay categories for Roguelite Training
Games

SELECT MOVE ORIENT POSITION DIRECT RESPONSE

Select (e.g., touch, Kill, break, Move/Place the avatar to the No action is required through
Correctly place objects at Orient objects (e.g., rotate),
open) objects wearing the necessary positions for the avatar, learners type down
specific locations through through avatar actions, ; . 5 - i
correct answers, through ) choosing or typing the correct their answer using an input
A avatar actions towards the correct answer .
avatar actions answer device (e.g., keyboard)
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Research Question

Task Types ameplay Categorie

SELECT

Completion 1
Completion 2 Reconstruction ' ' MOVE POSITION

(Non-)Membership (Non-)Membership How to map task
Identification Identification types to gameplay

categories?

ORIENT DIRECT RESPONSE

Abstraction

Abstraction

________________________________________

! e ] !l Correctly operand, table, !
: Identify is a fact is correct : : and results of a fact

________________________________________

! Complete a fact with 1 Complete a fact with
) missing result y  missing operand & result

Mapping Task Types and Gameplay Categories April 2023
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Proposition & Method

m Using numerical guestionnaire formats exercises as a 5
pivot to define a systematic mapping approach

Identification & Specification

Exercises ------------------------------- .
| B (pivoy) Q\ :
¥ \§ Gameplay
Categories [

i . Characterization using the Pivot :
.......... *._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._'

Mapping by parameters values comparison
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1.a. ldentification of the Pivot (ntermediary element)

Chose between 2 options

<Eui
E Chose one between X options

Numerical r—
Questionnaires Chose Y between X options
Formats
Enter the correct short answer
itsLearning
. Enter one answer per gap
GIFT (Moodle) Analyses of exercises
prese ﬂt | N eaCh fO rmat Chose one answers between Y per gap
Performance Matters Types of
Assessment and _ ExterCIieCS’ Reassemble each significative elements of an
Analytics (PowerSchool) PAUEISES information
. . Associate or group elements from one or multiple
NetQuizzPro P list
Q—l—l Replace a set of information in order

(Question & Test

Interoperability specification ) .
P Y SP ) Point or locate elements on a picture

Tactileo - Maskott

Enter a label for each gap areas of a picture

Associate correct labels (texts or images) to gap
areas of a picture
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Lemoine, Laforcade, George applnginatshe ggsfei?ofsgigii?’nga egories April 2023 12




1.b. Pivot Identified Parameters

0 B m 9 X

&

Number of fact Statement Response Number of Number of Interactions
questioned Type Modality wanted answers choices
T ®
Enter Chose

value value Select Y fromX | g
m Y (Select 1 from X)

Simple textual g
question Match Y with X
— R I
Textual
m gifztrf/?nﬁgé Point X or Locate X (g

Question with
intertwined L
elements of

different types

(text, answer box...)

Mapping Task Types and Gameplay Categories

in the context of DK training Al 207

Lemoine, Laforcade, George




2.a. Task Types Characterization

@) L =N © -4

[ |

Classic

. ) Input

Completion 1 1 Graphic Choice
To Fill-In
Classic
1 Graphic Choice 2 2to o
To Fill-In

Completion 2

Values association is not easy !
Example:? x ? =12 with Input.
Butisit3x4 6x21x127

April 2023
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2.a. Task Types Characterization
B @® X \

©® E
Classic
; Input 0
1 Graphic . 1
To Fill-In Choice 2to oo
> Comparison
by Pair

Completion 1

X
5

@ E'E Ej '@'
Input 1 Write 1

X
5

‘ i \

Write 1

@ 2
— H—
Classic
; Input 0
Graphic Choice 1 2to

1
To Fill-In

April 2023
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2.b. Gameplay Categories Characterization

\
) > 2
@ L N X =
Same
Se_\ecﬂ from X
: Classic o : , Point 1/ Locate >~ Parameters as
to o to o to oo Match Y with X H
° T olee © ° P/ Loty Exercises
Select Y from X
Y (Select 1from X to X,)
/

m \We observed that the [ and B changed depending on

® = En \ 28 20

Classic Select 1from X
MOVE (S) 1 Graphic Choice 1 2to oo Point1/ Locate 1
= To Fill-in Match 1with 1
Classic M_atch Y with X
) ) Point Y/ Locate Y
MOVE (M) 1to o Graph}c Choice 2to o 2to o gg?ect/w?g;ex
To Fill-in Y (Select 1from X, to X,)
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3. Mapping Through Parameters

©® & ) . 22 20

Classic
A . Input 0 .
Completion 1 1 Graphic . 1 Write 1
To Fill-In Choice 2toeo

x |
@ B i © > 0 , comparison

Classic Select 1from X by palr
MOVE (S) 1 Graphic Choice 1 2to oo Point1/ Locate
To Fill-in Match 1with 1
Classic M_atch Y with X
P ; Point Y/ L teVY
MOVE (M) 1t0 00 Graphic Choice 2100 2t000 M

Y (Select 1from X to X,)

U

Completion 1 @

MOVE (S) = 3 relations

Lemaine, s fererdle Canes Mapping Task Types and Gameplay Categories
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Proposed Systematic Mapping Approach

~
Abstraction of your | [ commeliaienT
task into types Use our types ~
L J and categories
Initialization e—— . N -» 1 SELECT
Abstraction of your .
gameplay into
categories ) OR 0 Create new

Characterize your Characterize your

gameplay

task types categories
=1 1 3 =

Nb Facts IS I EgE

|

Compare both

Mapping | o
. —— [
(optional) through their l

—— o

—_—

|
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https://app.diagrams.net/?page-id=_gr3s_A2KHzY2x3PHYmv&scale=auto#G1GCLTWp9LTR7uIpS2aC5ZkAHJgQgthh8B
https://app.diagrams.net/?page-id=A44TJ6vl9pCNiOLZGT5R&scale=auto#G1GCLTWp9LTR7uIpS2aC5ZkAHJgQgthh8B
https://app.diagrams.net/?page-id=_gr3s_A2KHzY2x3PHYmv&scale=auto#G1GCLTWp9LTR7uIpS2aC5ZkAHJgQgthh8B
https://app.diagrams.net/?page-id=A44TJ6vl9pCNiOLZGT5R&scale=auto#G1GCLTWp9LTR7uIpS2aC5ZkAHJgQgthh8B

Partial VValidation

m Feedback gathering on gameplay mock-ups with user
group mempbpers

Questions per types and
categories

ﬂ Presented mapping seem relevant

Google Forms a Problems with mock-ups were didactic ones ]

Votre réponse
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Limitations

m Task types are abstracted from one domain only
m do not cover every exercise (Order)

m Task Types and Game Categories are not exhaustive

m could be refined depending on other domains, viewpoints...
m Subjective parameters

m All “"Craphic” relations were not tested
» unused for multiplication tables training
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Conclusion & Perspective

m Contribution : A mapping approach of didactic tasks to

apstract gameplays

» including mapping relations between our defined task types and
gameplay categories

m Limit:the proposed types and categories are not
exhaustive
m need to be refined to gain in genericity
m Perspective : use of another domain to expend task types
(ongoing)
m historical and geographical declarative knowledge
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Mapping Modeling

m Generator of Roguelite Training Activities
using Model Driven Engineering tools

£ ETaskType £ EStatement| | £ EModality { £ MappingModel ] £ EGPCategory
— COMPLETE1 = CLASSIC = INPUT [ J = SELEGII(S)
= COMPLETE2 = GRAHIC = CHOICE { = SELECT(M)
= RECONSTRUCT = FILL_IN [0..*]|relations = MOVE(S)
= IDENTIFICATION _ = MOVE(M)
- MEMBERSHIP ElRciaticn ] - ORIENT(S)
2 = taskType : ETaskType § REN
- ) ) = POSITION(S)
X o gpCategory : EGPCategory ~ POSITION(M)
| ) — DIRECT_RESPONSE
e 1 ] [1..1]|condition
= R )
= = Membership_ldentification | { H Condition ] { E Gameplay
Ll
Ll = type : ETaskType = MEMBERSHIP

= modality : EModality

. M ing Task T dG lay Cat i .
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Resulting relations

Conditions

POSITION (S), DIRECT RESPONSE

SELECT (S), MOVE (S), ORIENT (S), POSITION (S) ]

POSITION (S)

Completion 1
MOVE (S), POSITION (S)

|
|
POSITION (S) ‘
|

SELECT (S), MOVE (S)

SELECT, MOVE, ORIENT, POSITION (S) l

Completion 2 MOVE, POSITION (S) ‘

SELECT, MOVE, ORIENT ‘

MOVE (M) ]

Reconstruction
SELECT (M), MOVE (M), ORIENT (M) ‘

POSITION (S), DIRECT RESPONSE ‘

Identification
SELECT, MOVE, ORIENT, POSITION ‘

SELECT, MOVE, ORIENT ‘

(Non-)Membership
Identification

POSITION (M) |

MOVE (M) \
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