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D4.1 Sep. 2011
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T E R E N C E W P 4 Deliverable [1strelease @ 2" release 3" release
ﬁcE
D4.2

May 2012 | November August 2013

2012
D4.3 June 2012 = December September
2012 2013

Automated Reasoning (AR) L
about stories:

—semantics,
—consistency checking
—deduction of non-local TLINKs
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“ TERENCE WP4

Automated Reasoning (AR)
about stories:

—Seéman

tics,

—consistency checking

—deduction of non-local TLINKSs

....................

Scheduling of
' reading and playing

i Constraints on
ractions

Progress and
' feedback

Instructions
Choices

Solutions

Feedback

Smart points
Relaxing points
Avatar

Time

Rules

-------------------------------------------------------------

» Macro levels for learners:
- entry: character games;
1ntermedlate time games;

' 1st silent reading; 2nd playing smart games; 3rd playingi
' relaxing games :

i Learners should get faster, hence a game has a maximal
' resolution time

' Monitor and give learners (1) idea of progress, (2)5

explanatory feedback, (3) recall their attention and solicit :
certhor & e nvoce lotinem fiv Hwao) oo i e e

t Produ. 9on can be impaired hence promote resolution via;
' visual re ‘resentation and reasoning ;

Questions Motivational Interaction
Choices for learner Fixed event

Choices or their combination. at are correct/wrong (c/w) solutions

Interaction Consistency (c/v “xplanatory Solution
Proportional to the learner’s ability in the game level

Constant

Happy/sad states

solution constant interaction constant

States of the system, actions of the learner, constraints

Deliverable

15t release

2"d release

3rd release

D4.2

D4.3

May 2012

June 2012

November
2012

December
2012

August 2013

September
2013

AR generation of textual games:

N 4

—data structure design from game

frameworks per level (from learner

requirements)

SEVENTH FRAMEWORK
PROGRAMME
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"-’%ﬁ T E R E N C E W P 4 Deliverable 1strelease 2" release 3 release ot 7
E R7E'>NC‘E * L SEVEPN'{(;IGFRRAAATPS\EJOR K

D4.2 May 2012 | November August 2013
2012

D4.3 June 2012 = December September
Automated Reasoning (AR) 2012 2013
about stories:

—semantics, AR generation of textual games:

—consistency checking —data structure design from game
frameworks per level (from learner
______________________________________________________________________________ requirements)

P —generation of main data, e.g., central

+ Difficulty levels » Macro levels for learners:
' - entry: character games;

inermedit: e anes events and solutions, with generate-

Scheduling of ' 1st silent reading; 2nd playing smart games; 3rd playingi

—deduction of non-local TLINKSs

‘reading and playing ' relaxing games : a n d _t e St
' Constraints on ' Learners should get faster, hence a game has a maximal

ractions ' resolution time

Progress and ' Monitor and give learners (1) idea of progress, (2)

' feedback explanatory feedback, (3) recall their attention and solicit :

e e rthox & e nvoce lotinem fiv Hwao) oo i e e

Representation Produ. 9on can be impaired hence promote resolution V1ai

' visual re ‘resentation and reasoning

Instructions Questions Motivational Interaction
Choices Choices for learner Fixed event

Solutions Choices or their combination. at are correct/wrong (c/w) solutions
Feedback Interaction Consistency (c/v 2xplanato ~.auon
Smart points Proportional to the learner’s ability in the game level

Relaxing points Constant

eTION: (2 ise al 1
Avatar Happy/sad states o = 2 = o - |
Time solution constant interaction constant » 1 Fred had calmed down J Lllovmeomu kittens had J [ﬁed(houghl it was exciting ] |

SESSION PO[NTS 8 s gone to new homes o walk that big dog!
TOTAL POINTS 59 . T —, = ) W= 59

Rules States of the system, actions of the learner, constraints
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! T E R E N C E W P 4 Deliverable 1strelease 2" release| 3" release
ERENCE

May 2012 November August 2013

2012
D4.3 June 2012 December September
2012 2013
\
-AR generation Of centra I Algorithm 2 The before-after games generation algorithn
. . Require: event e, story s, story s, # s
events and solutions: from 1 foreach tink £, in 5, that has ¢ s target do
. 2:  foreach tlink - in s, that has e as source do 'nr:fz ;z ;hat
ge ne ratE'a N d 'teSt tO generatE' : select a random event w from story s, *“Cl’udea by e
. . create a before/after game that has:
WIth-COhStra [ ntS e as fixed event

the target event of ¢2 as after
w as wrong event

end for

: end for

3
4
5:
6: the source event of ¢, as before
7
8
9
0
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’ T E R E N C E W P 4 Deliverable 1strelease 2"drelease 3" release
Ek‘ﬁéE
D4.2 May 2012 November August 2013
2012
D4.3 June 2012 December September
2012 2013
h
-AR generation Of centra I Algorithm 2 The before-after games generation algorithir

. Require: event e, story s, story s, # s

events and solutions: from 1 foreach tlink £, in s, that has ¢ as target do

. 2. foreach tlink ¢ in s, that has e as source do
generate-and-test to generate-
with-constraints

from Sso fhat

select a random event w from story s, MNeludey by e

3
4 create a before/after game that has:
5: e as fixed event

6: the source event of ¢, as before
7 the target event of ¢2 as after

8 w as wrong event

9 end for

0

-Natural language generation
components for EN and IT

i INPUT: Luke racedievent) past him and reached other end first.

: INPUT: Ernesta stava mangiando la torta con i suoj amici.
. (ROOT ; i

(S : :
(NP (NNP Luke)) ——= Subject (dependency info: N_subj) mangiando
(VP - I i i SUBJ
(VP (VBD raced)——!/,,verb = race, aspect = “simple DOB.
(PP (IN past) ¢ , Context (VP sub tree)
(NP (PRP him)))) i . Ernesta torta
“him” refers_to Ben ( Coreference )
(CCand) i E l DET
(VP (VBD reached) : :
(NP (DT other ) (NN end)) {—————1Redundant information la
(ADVP (RB first)))) : :
(--)

OUTPUT: Luke races past Ben / Who races past Ben? OUTPUT: Ernesta mangia la torta.
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T E R E N C E W P 4 Deliverable 1strelease 2" release | 3" release
ER ENcE

May 2012 November | August 2013

2012
D4.3 June 2012 December | September
2012 2013
Action 1: code optimisation for Sectonz: || || QEEHy22:)
. Annotation Smart (_Eame
the generation workflow Language Design

Section 2.2:
Action 2: analysis of impact of " gebra and /

Tractable

WP7 evaluation, design revisions S“ba'\ile”“
for generation components :
Chapter 3: Chapter 4:
Enrichmentof  ||f= = = = = = =] Generation of
Annotated Stories Textual Games
Action 3: documenting of the } ]

workflow in technical annex to v
D4.2 and D4.3 and paper writing Goneraton o I

Game Events and
Who Questions

!

Chapter 6:
The Importance of
Being Plausible

From D4.2 and D4.3 technical annex
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I E R E N C E W P 4 Deliverable 1strelease 2" release | 3 release
REﬁcE
D4.2

May 2012 November | August 2013

2012
D4.3 June 2012 December | September
2012 2013

_4

Action 1: code optimisation for
the generation workflow

Action 2: analysis of impact of
WP7 evaluation, design revisions
for generation components

From D4.2 and D4.3 technical annex
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' I E R E N C E W P 4 Deliverable 1strelease 2" release | 3" release
REﬁéE
D4.2

May 2012 November | August 2013

2012
D4.3 June 2012 December | September
2012 2013

_4

Action 1: code optimisation for the generation workflow, e.g.,
-for reasoning about stories,

hard consistency checking

relaxed consistency checking

-for natural language generation components

From D4.2 and D4.3 technical annex
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TERENCE

T E R E N C E W P 4 Deliverable 1t release

V- =

2" release

3rd release

D4.2

D4.3

November
2012

May 2012

June 2012 December

2012

August 2013

September
2013

- _4

SEVENTH FRAMEWORK
PROGRAMME

Action 2: (1) analysis of WP7 expert-based evaluation results, (2) design
revisions (Y2-Y3). E.g.,

- for selection of central events and solutions

—————

e been beaten before, since he
lced with kids who were
£lower than him.

ir rematch, so the two boys set
’1 n was paddling as fast as he
.2 didn’t make it to the wall

']‘ It was completely unfair, he
|.e was so much faster. No
ihey climbed out of the water,
rhis sister coming down the
Y35 smiling at Ben and gave

°| pat on the shoulder. She also

<
(riendly speech about winners
s

GAM-MANUAL-B4EN-51-V4-1 GAM-MANUAL-B4EN-51-V4-4 GAM-MANUAL-B4EN-51-V4-6
GAM-MANUAL-B4EN-51-V4-8 GAM-MANUAL-B4EN-S1-V4-10 GAM-MANUAL-B4EN-S1-V4-11
GAM-MANUAL-B4EN-51-V4-12 GAM-MANUAL-B4EN-51-V4-14 ‘

Before-While-After Game v

What happens before ? What happens while ? What appens next ?

Sophie comes down the steps

126 - coming (Default) v

gave v visited v |got v| gave v

Ben QI\;GS Luke a
friendly speech about
winners and losers.

Sophie and Ben visit
the new Sports friendly speech about
Complex in town. winners and losers.

WRONG ! BEFORE iv WI-IL‘ v Jik v

Ben and Luke get out
of the water.

Sophie gives Ben a

From D4.2 and D4.3 technical annex

[T —  —————————

o
+ een beaten before, since he

2. with kids who were

Twer than him.

3 match, so the two boys set

“was paddling as fast as he

“lidn’t make it to the wall

'5 was completely unfair, he
was so much faster. No

gy climbed out of the water,

I5 sister coming down the

Before-While-After Game v

GAM-MANUAL-B4EN-S1-V4-1 GAM-MANUAL-B4EN-S1-V4-4 GAM-MANUAL-B4EN-S1-V4-6
GAM-MANUAL-B4EN-S1-V4-8 GAM-MANUAL-B4EN-51-V4-10 GAM-MANUAL-B4EN-S1-V4-11
GAM-MANUAL-B4EN-S1-V4-12 GAM-MANUAL-B4EN-51-V4-14

" smiling at Ben and gave
"t on the shoulder. She also
’[:ndly speech about winners
t

1

. 126 - coming (Default) v

, gave v visited v |got v| |gave v

Sophie comes down the steps

What happens before ? What happens while ? What appens next ?

Ben gives Luke a
I friendly speech about
it winners and losers.

Sophie and Ben visit
the new Sports
Complex in town.

WRONG v BEFORE v

Ben and Luke get out
of the water.

Sophie gives Ben a
friendly speech about
winners and losers.

WHILE v AFTER v

revise selection of
central event

e ——

revise selection of
solutions
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ERENCE

TERENCE smart games _

Selection of central events for games:

>Results: only in 15 out of 250 cases (6%), it was necessary to select a
different central event than the automatically generated one

>Implications for WP4: none picked up

r I I ﬁ Biitor — . — — - —————-—_——_1

He had never been beaten before, since he

only ever raced with kids who were

smaller and slower than him. GAM-MANUAL-B4EN-S1-V4-10
He wanted a rematch, so the two boys set

off again. Ben was paddling as fast as he

could, still he didn’t make it to the wall
before Luke. It was completely unfair, he
thought. Luke was so much faster. No
sooner had they climbed out of the water,
than he saw his sister coming down the
steps. She was smiling at Ben and gave What happens before ? What happens while ? What appens next ?

him a playful pat on the shoulder. She also !

Before-While-After Game v

gave Ben a friendly speech about winners
and losers.

Sophie comes down the steps

126 - coming (Default) v

gave v visited v |got v| | gave v

Ben gives Luke a Sophie and Ben visit Ben and Luke get out Sophie gives Ben a

friendly speech about the new Sports of the water. friendly speech about
winners and losers. Complex in town. winners and losers.

WRONG v BEFORE v WHILE N AFTER v
revise selection of revise selection of
central event \ solutions )
= __ '

From D4.2 and D4.3 technical annex
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TERENCE smart games

Selection of plausible solutions:

>Results: out of 140 changes of selection of solutions, the majority was for
wrong solutions

>Implications for WP4: WP4 mainly worked on optimising modules and
developing new heuristics for wrong plausible solutions in the last part

of Y3, — SCT{-
- generate a wrong solution from correct — frrosise

smaller and slower than him. GAM-MANUAL-B4EN-51-V4-8  |ECTYTRTTANIZYR: PRI RIZST  GAM-MANUAL-B4EN-S1-V4-11

. [ ] He wanted a rematch, so the two boys set
One by Changlng partlc1pants’ e.g., off again. Ben was paddling as fast as he

could, still he didn’t make it to the wall

before Luke. It was completely unfair, he
thought. Luke was so much faster. No

< C O r re C t S e n t e n Ce j_ d: " 2 i > sooner had they climbed out of the water, et htieiCmaed

than he saw his sister coming down the
steps. She was smiling at Ben and gave What happens before ? What happens while ? What appens next ?

Sul razzo, viaggliano Ernesta e  wimuimmimises
la cagnolina Chiazza.

and losers. '
126 - coming (Defaulty v/ | SoPhie comes down the steps
</correct sentence> (”‘:“ |

v visited v |got v| | gave v

Ben gives Luke a Sophie and Ben visit Ben and Luke get out Sophie gives Ben a

<wrong_sentence id="2Zwhl" > b |t | e s
Sul razzo, viagglano Ernesta e |

WRONG v BEFORE v WHIE v AFTER v

o e & )
< / wWIXron g_S el t ernce > [ rev::ztfz:‘g;’: of ‘ revisseOT:tlg::ison of

From D4.2 and D4.3 technical annex
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TERENCE smart games

Development times:

>Results for revision time:

- 12,6 m. per game instance

- T times: 12,8 m. for time games
- | time: 10,6 m. for who games
>Results for creation time:

- avg. 23 m. per game instance

>Implications for WP4: the semi- SESSONFONTS 4

TOTAL POINTS 4
automated development process
is promising for optimising
development times

From D4.2 and D4.3 technical annex
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TERENCE WP4

(ADVP (RB first}))

(6]

)

[ ]
b °
b °
b [ ]
hd [ ]
o °
[ J
r S r *n r *Ar r
i °
b °
Py —
[J
O °
I [ ] ° O °
C °
i °
o °
I [ ] L4 I I l P l \
i °
b °
) °
O °
[ I l L] °
O °
(] - — L ]
' .. == °
[ ] H A 0 0
Algorithm 2 The before-after games generation algorithmr ' d
o - ; ,
: Require: cvent e, story s, story s, 7 s poe
® i 1: foreach tlink ¢, in s, that has e as target do H )
' f!’ann s ' .
| Requirements for : Description : H . 2 S, S €as S W’”Cfudes/ ! o only ever raced with kids who were
: : : . in " smaller and slower than him. GAM-MANUAL-B4EN-51-V4-10
: Difficulty levels : Macro levels for learners: ® H 3 select a random event w from story So C’uded‘bye H [} He wanted a rematch, so the two boys set
: - entry: character games; H: & create a before/after game that has: . off again. Ben was paddling as fast as he
- intermediate: time games; L4 H 5 ¢ as fixed event H o could, still he didn’t make it to the wall
: : > A8 ! before Luke. It was completely unfair, he
| Scheduling of 1st silent reading; 2nd playing smart games; 3rd playin, H . H thought. Luke was so much faster. No
reading angd playing axing games € playing & playing : 6: the source event of ¢ as before ! d sooner had they climbed out of the water, Before: While-After Game
rrrrrrrrrrr FIT T [ ] T the target event of to as after ' ° than he saw his sister coming down the
: Constraints on : Learners should get faster, hence a game has a maximal : H steps. She was smiling at Ben and gave What happens before ? What happens while ? What appens next ?
| actions : resolution time | [ ] ' 8; w as Wrong event H ° him a playful pat on the shoulder. She also
:P i H 9 d ' gave Ben a friendly speech about winners
| Progress an ° ! end for H and losers.
 feedback ' e
[ 10 H
(Representatmn [ ] e 126 - coming (Defaulty v | Sophie comes down thesteps
""""""""""""""""" I e T [ ]
INPUT: Luke racedievent) past him and reached other end first. gave v/ \visited v/ [got v) (gave x
Instructions Questions Motivational Interaction | H L Ben gives Luke a Sophie and Ben visit Ben and Luke getout  Sophie gives Ben a
ROOT ! friendly speech about  the new Sports of the water. friendly speech about
Choices Choices for learner Fixed event ( ! [ ] winners and losers. Complex in town. ‘winners and losers.
Solutions Choices or their combination. hat are correct/wrong (¢/w) solutions (S E °
J (NP (NNP Luke)) ——= Subject (dependency info: N_subj) B
Feedback Interaction  Consistency (/v Ixplanatory Solution (VP he ¢ =“simple” E [ ] WRONG ) BEFORE Y WALE AETER
_——»verb=race,aspect ="simple :
smartpoints | Proporional o the learner’ abilty i the game fove (VP (VBD raced) : ° '-
Relaxing points  Constant (PP “N paSt) ¢————— Context (VP sub tree} H . lecti " . lecti "
: e 5 NP (PRP him)))) B ° revise selection of revise selection o
e T Hiathae L ( — B central event solutions
\ him” refers_to Ben ( Coreference ) H °
Time solution constant interaction constant i (CC a nd) :
Rules States of the system, actions of the learner, constraints ;: J (VP (VBD reached) i [ ]
(NP (DT other ) (NN end)) {—————Redundant information H °
: °
: °
: .

OUTPUT

Luke races past Ben / Who races past Ben?
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(ADVP (RB first}))

(6]

)

[ ]
b °
b °
b [ ]
hd [ ]
o °
[ J
r S r *n r *Ar r
i °
b °
Py —
[J
O °
I [ ] ° O °
C °
i °
o °
I [ ] L4 I I l P l \
i °
b °
) °
O °
[ I l L] °
O °
(] - — L ]
' .. == °
[ ] H A 0 0
Algorithm 2 The before-after games generation algorithmr ' d
o - ; ,
: Require: cvent e, story s, story s, 7 s poe
® i 1: foreach tlink ¢, in s, that has e as target do H )
' f!’ann s ' .
| Requirements for : Description : H . 2 S, S €as S W’”Cfudes/ ! o only ever raced with kids who were
: : : . in " smaller and slower than him. GAM-MANUAL-B4EN-51-V4-10
: Difficulty levels : Macro levels for learners: ® H 3 select a random event w from story So C’uded‘bye H [} He wanted a rematch, so the two boys set
: - entry: character games; H: & create a before/after game that has: . off again. Ben was paddling as fast as he
- intermediate: time games; L4 H 5 ¢ as fixed event H o could, still he didn’t make it to the wall
: : > A8 ! before Luke. It was completely unfair, he
| Scheduling of 1st silent reading; 2nd playing smart games; 3rd playin, H . H thought. Luke was so much faster. No
reading angd playing axing games € playing & playing : 6: the source event of ¢ as before ! d sooner had they climbed out of the water, Before: While-After Game
rrrrrrrrrrr FIT T [ ] T the target event of to as after ' ° than he saw his sister coming down the
: Constraints on : Learners should get faster, hence a game has a maximal : H steps. She was smiling at Ben and gave What happens before ? What happens while ? What appens next ?
| actions : resolution time | [ ] ' 8; w as Wrong event H ° him a playful pat on the shoulder. She also
:P i H 9 d ' gave Ben a friendly speech about winners
| Progress an ° ! end for H and losers.
 feedback ' e
[ 10 H
(Representatmn [ ] e 126 - coming (Defaulty v | Sophie comes down thesteps
""""""""""""""""" I e T [ ]
INPUT: Luke racedievent) past him and reached other end first. gave v/ \visited v/ [got v) (gave x
Instructions Questions Motivational Interaction | H L Ben gives Luke a Sophie and Ben visit Ben and Luke getout  Sophie gives Ben a
ROOT ! friendly speech about  the new Sports of the water. friendly speech about
Choices Choices for learner Fixed event ( ! [ ] winners and losers. Complex in town. ‘winners and losers.
Solutions Choices or their combination. hat are correct/wrong (¢/w) solutions (S E °
J (NP (NNP Luke)) ——= Subject (dependency info: N_subj) B
Feedback Interaction  Consistency (/v Ixplanatory Solution (VP he ¢ =“simple” E [ ] WRONG ) BEFORE Y WALE AETER
_——»verb=race,aspect ="simple :
smartpoints | Proporional o the learner’ abilty i the game fove (VP (VBD raced) : ° '-
Relaxing points  Constant (PP “N paSt) ¢————— Context (VP sub tree} H . lecti " . lecti "
: e 5 NP (PRP him)))) B ° revise selection of revise selection o
e T Hiathae L ( — B central event solutions
\ him” refers_to Ben ( Coreference ) H °
Time solution constant interaction constant i (CC a nd) :
Rules States of the system, actions of the learner, constraints ;: J (VP (VBD reached) i [ ]
(NP (DT other ) (NN end)) {—————Redundant information H °
: °
: °
: .

OUTPUT

Luke races past Ben / Who races past Ben?
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