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The	  TERENCE	  Project	  
TERENCE	  is	  a	  3-‐year	  collaboraQve	  project	  	  
‣  of	  the	  FP7	  framework	  
‣  for	  Technology	  Enhanced	  Learning	  (TEL)	  
‣  with	  12	  partners	  and	  2	  consultants	  
‣  for	  developing	  an	  adapQve	  learning	  system	  
‣  that	  adapts,	  to	  its	  users,	  its	  learning	  material	  
‣  stories	  and	  games	  

‣  and	  learning	  tasks	  	  
‣  reading	  and	  playing	  	  

‣  to	  sQmulate	  their	  reading	  comprehension	  ➜	  demo	  
‣  The	  project	  is	  thus	  highly	  cross-‐disciplinary	  but	  with	  a	  

common	  thread	  
‣  So	  is	  this	  presentaQon	  (we	  hope	  :-‐))	  
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STEP	  I:	  IntroducQon	  
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The	  TERENCE	  Ideas	  in	  a	  Nutshell	  
•  Given	  that	  	  	  

–  the	   goal	   of	   TERENCE	   is	   sQmulaQng	   reading	  
comprehension	  (RC)	  	  

–  by	  means	  of	  an	  adap?ve	  learning	  system	  that	  adapts	  
its	  	  

–  adequate	   learning	   material	   and	   effecQve	   learning	  
tasks	  	  

–  to	   its	   learners	   that	  are	  poor	  comprehenders,	  hearing	  
and	  deaf,	  7-‐11	  year	  old,	  in	  Italy	  and	  UK	  

•  then	  
–  the	  design	   of	   TERENCE	   is	   user	   centred	   and	   evidence	  
based	  
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ü  UCD	  is	  from	  interacQon	  design	  and	  EBD	  is	  from	  evidence	  based	  medicine	  

TERENCE:	  UCD	  +	  EBD	  

context of use and user 
requirements

design

usability + pedagogical 
effectiveness 
evaluations

requirements not met

 development

release

requirements met

- characteristics of users
- tasks
- environment
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Early	  Stage	  

context of use and user 
requirements

design

usability + pedagogical 
effectiveness 
evaluations

requirements not met

 development

release

requirements met

GOLDEN	  BULLETS	   HOW	  WE	  GET	  IT	  WITH	  UCD+EBD	  

adequate	  material	   by	  involving	  of	  all	  users	  in	  its	  design	  

effecQve	  tasks	   by	  le_ng	  sQmulaQon	  plan	  experts	  frame	  the	  
tasks	  within	  a	  sQmulaQon	  plan	  

system	  adapts	  the	  material	  and	  
tasks	  to	  the	  appropriate	  learners	  

by	  analysing	  the	  characterisQcs	  of	  learners	  
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Latest	  Stage	  
GOLDEN	  BULLETS	   HOW	  WE	  GET	  IT	  WITH	  UCD+EBD	  

adequate	  material	   by	  evaluaQng	  the	  material	  with	  users	  

effecQve	  tasks	   by	  evaluaQng	  the	  pedagogical	  effecQveness	  of	  the	  
system	  with	  users	  

system	  adapts	  the	  material	  and	  
tasks	  to	  the	  appropriate	  learners	  

by	  evaluaQng	  the	  usability	  of	  the	  system	  with	  users	  

context of use and user 
requirements

design

usability + pedagogical 
effectiveness 
evaluations

requirements not met

 development

release

requirements met
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STEP	  II:	  What	  
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The	  UCD	  Data	  
•  Data:	  the	  main	  data	  for	  the	  learning	  material	  (stories	  and	  

games)	  and	  tasks	  (reading	  and	  playing)	  are	  from	  

–  contextual	  inquiries	  with	  	  
–  diagnosis	  experts	  from	  IT	  and	  UK	  

–  and	  with	  sQmulaQon	  plan	  experts	  from	  IT	  and	  USA	  

–  UCD	  field	  studies	  with	  educators	  	  
•  Par?cipants	  (EDUCATORS)	  in	  the	  field	  studies	  

–  30	  in	  Italy	  and	  15	  in	  UK	  
•  One	  of	  the	  main	  goals:	  

–  requirements	  concerning	  the	  design	  of	  the	  learning	  
material	  (stories	  and	  games)	  and	  tasks	  (reading	  and	  
playing)	  
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	  Cont.	  Inquiry	  Example	  Material	  
1.  Diagnosis	  experts:	  	  

-  purely	  textual	  
inference-‐making	  
quesQon-‐answering	  	  

-  or	  with	  the	  aid	  of	  
pictures	  

2.   S?mula?on	  and	  pedagogy	  
experts:	  	  
-  paper-‐and-‐pencil	  
puzzle-‐like	  games	  	  

-  rewards	  	  
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1.  Diagnosis	  experts:	  	  
-  purely	  textual	  
inference-‐making	  
quesQon-‐answering	  	  

-  or	  with	  the	  aid	  of	  
pictures	  

2.   S?mula?on	  and	  pedagogy	  
experts:	  	  
-  paper-‐and-‐pencil	  
puzzle-‐like	  games	  	  

-  rewards	  	  
	  

	  Cont.	  Inquiry	  Example	  Material	  

	  cosa	  c’è	  dentro	  il	  nascondiglio?	  
	  il	  baule	  è	  dentro:	  	  
	  (a)	  il	  mulino	  (b)	  la	  valigia…	  
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Example	  Task	  from	  Field	  Study	  
Diverse	  intervenQons	  by	  educators:	  
	  
1.   reading	  stories	  together	  in	  class,	  

paraphrasing	  
2.   analysing	  stories	  in	  class	  by	  

breaking	  them	  into	  their	  “salient	  
moments”	  	  

3.   interpre?ng	  the	  story	  in	  
	  	  	  	  	  	  class	  by	  means	  of	  	  

– drama	  exercises	  to	  sQmulate	  
the	  learners'	  empathy	  with	  the	  
story	  

– drawing	  	  
4.  specific	  rewards	  in	  parQcular	  with	  

deaf	  learners	  

reading	  

analysis	  

interpretaQon	  

rewarding	  
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SQmulaQon	  Plan	  (1/2)	  
Revision	  and	  classificaQon	  of	  tasks	  effec?ve	  for	  s?mula?on	  with	  experts	  of	  
s?mula?on	  (D.	  di	  Giacomo):	  	  
1.  reading	  stories	  
2.  playing	  with	  effecQve	  analysis	  interven?ons	  
3.  playing	  with	  relaxing	  games	  for	  relaxing,	  rewarding	  and	  moQvaQng	  

reading	  

analysis	  

interpretaQon	  

rewarding	  

reading	  

analysis	  relaxing	  
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SQmulaQon	  Tasks	  (2/2)	  
Such	  tasks	  are	  scheduled	  by	  experts	  in	  sessions,	  where	  	  
•  each	  session	  consists	  of:	  (1)	  reading;	  (2)	  playing	  with	  smart	  

games;	  (3)	  playing	  with	  relaxing	  games	  	  
•  there	  are	  2	  sessions	  a	  week	  for	  5	  months	  

...

read

smart

relax

read

smart

relax

read

smart

relax

read

smart

relax

read

smart

relax

read

smart

relax

...

1 week

5 months
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•  The	  requirements	  for	  the	  learning	  material	  
and	  tasks	  were	  used	  to	  	  
– design	  the	  books	  of	  stories	  	  
– design	  stories	  in	  levels	  for	  the	  TERENCE	  learners	  
– design	  relaxing	  and	  smart	  games	  for	  a	  story	  level,	  
e.g.,	  	  
✴ the	  levels	  of	  game	  	  
✴ the	  game	  rules	  and	  framework	  	  

– design	  the	  annotaQon	  and	  extracQon	  of	  relevant	  
informaQon	  in	  stories	  for	  generaQng	  smart	  games	  	  

Usage	  for	  Stories	  and	  Games	  
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Design	  of	  Stories	  
Structure:	  in	  general,	  a	  good	  
story	  should	  have	  	  

a	  se_ng,	  	  
an	  iniQaQng	  event,	  	  
an	  internal	  response,	  	  
an	  a8empt,	  	  
a	  consequence	  and	  a	  reacQon	  
or	  final	  soluQon.	  

Plot:	  stories	  and	  characters	  
should	  be	  appealing	  to	  
nowadays’	  young	  readers:	  
narraQve	  should	  be	  greater	  than	  
descripQve	  content,	  with	  a	  focus	  
on	  protagonists’	  goals,	  acQons	  
and	  reacQons	  

Characters:	  animate	  characters	  
(persons,	  robots,	  ghosts,	  animals	  
etc.)	  are	  preferred	  for	  children	  
aged	  7-‐11	  
Length:	  prefer	  short	  stories	  or	  
stories	  segmented	  into	  short	  
episodes	  for	  the	  TERENCE	  
learners	  
Levels:	  stories	  are	  divided	  into	  4	  
levels	  of	  varying	  text	  complexity	  
and	  coherence	  (see	  next	  slide)	  for	  
the	  TERENCE	  learners	  
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Considering the three level skills above, for a given language, age group and hearing 
ability category TERENCE learners are further classified according to their RC skills into 
four levels as shown in Table 1.  

Learner Level 
Acquired skills 

Global Coherence Local Cohesion Lexicon/syntax 

Level 1 Poor Poor Poor 

Level 2 Poor Poor Good 

Level 3 Poor Good Good 

Level 4 Good Good Good 

Table 1: Learner levels based on RC skills 

Level 1 is the lowest level. Learners at this level are considered to be very poor 
comprehenders having difficulties in all RC skill levels (this is typically the case of deaf 
poor comprehenders, see Table 52, D1.1). At level 2, learners have good lexicon and 
grammatical skills but they are poor at global coherence and local cohesion skills (this is 
typically the case of hearing poor comprehenders, see Table 51, D1.1 and III.2, this 
document). Learners at Level 3 have only difficulties with global coherence (i.e. global 
inference making and integration) skills (this may be the case of some hearing poor 
comprehend). At Level 4, learners are considered to be good at all RC skills, hence, are 
good comprehenders. Learners at this level are expected to easily understand texts 
written for their age group. 
 
Consequently, four levels of adaptation  (original stories and three other levels of story 
difficulty) are chosen for the stories, to match the four learner levels as shown in Table 
2.   

Story level 
Required skills Matching 

learner Lev-
el 

Global Coher-
ence Local Cohesion Lexicon/syntax 

Level 1 poor poor poor Level 1 

Level 2 Poor Poor Good Level 2 

Level 3 Poor Good Good Level 3 

Level 4 Good Good Good Level 4 

Table 2: Story classes based on RC skills 

Levels	  of	  Stories	  (UniPD,	  UoS)	  
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Rules	  for	  Smart	  Games	  
Design	  of	  rules	  depends	  on	  the	  sQmulaQon	  plan	  and	  its	  
organisaQon	  constraints,	  e.g.,	  on	  Qme:	  

Learner	  acQons	  

no	  soluQon	  

correct	  soluQon	  

wrong	  soluQon	  

States	  of	  the	  system	  

interacQon	  feedback	  

soluQon	  feedback	  

“yes”-‐consistency	  feedback	  

“no”-‐consistency	  feedback	  

explanatory	  feedback	  

Constraints	  

Qme	  for	  interacQon	  f.	  

Qme	  for	  soluQon	  f.	  
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Consistency	  and	  Explanatory	  Feedback	  
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InstrucQons	   QuesQons	   MoQvaQonal	   InteracQon	  

Choices	   Availability	  is	  state	  dependent	  

SoluQons	   Choices	  or	  their	  combinaQons	  that	  are	  correct/wrong	  (c/w)	  
soluQons	  

Feedback	   InteracQon	   Consistency	  (c/w)	   Explanatory	   SoluQon	  

Smart	  points	   ProporQonal	  to	  the	  learner’s	  ability	  in	  the	  game	  level	  

Relaxing	  points	   Constant	  

Avatar	   Happy/sad	  states	  

Time	   soluQon	  constant	   interacQon	  constant	  

Rules	   States	  of	  the	  system,	  acQons	  of	  the	  learner,	  constraints	  

Game Framework	  
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InstrucQons	  

Choices	  

SoluQons	  

Feedback	  

Smart	  points	  

Relaxing	  points	  

Avatar	  

Time	  

Rules	  

Game Framework	  
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InstrucQons	   What	  happens	  
before?...	  

Help	  your	  avatar...	   Drag	  and...	  

Choices	   3	  choices:	  all	  are	  illustrated	  events	  of	  the	  story	  with	  textual	  labels	  

SoluQons	   a	  correct	  soluQon	  is	  a	  tuple	  so	  that...	  

Feedback	   InteracQon	   Consistency	  (c/w)	   Explanatory	  for	  
tuple...	  

SoluQon	  

Smart	  points	   ProporQonal	  to	  the	  learner’s	  ability	  in	  the	  game	  level	  

Relaxing	  points	   none	  

Avatar	   Happy/sad	  states	  

Times	   interacQon:	  10	  seconds	   soluQon:	  1	  minute	  

Rules	   two	  soluQons	  and	  the	  game	  is	  over...	  

Game Framework	  
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Framework	  à	  Template	  
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•  The	  requirements	  for	  the	  learning	  material	  
and	  tasks	  were	  used	  to	  	  
– design	  the	  books	  of	  stories	  	  
– design	  stories	  in	  levels	  for	  the	  TERENCE	  learners	  
– design	  relaxing	  and	  smart	  games	  for	  a	  story	  level,	  
e.g.,	  	  
✴ the	  levels	  of	  game	  	  
✴ the	  game	  rules	  and	  framework	  	  

– design	  the	  annotaQon	  and	  extracQon	  of	  relevant	  
informaQon	  in	  stories	  for	  generaQng	  smart	  games	  	  

Usage	  for	  Stories	  and	  Games	  
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automaQc	   automaQc	   automaQc	  
+	  

revisions	  by	  
educators	  

automaQc	  
+	  

illustraQon	  of	  
pieces	  

GeneraQon	  of	  Smart	  Games	  
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•  SuggesQons	  for	  stories?	  
•  SuggesQons	  for	  games,	  e.g.,	  adding	  games	  
concerning	  whether	  	  	  
– a	  character	  in	  a	  story/event	  has	  certain	  

•  goals	  
•  emoQons	  	  
•  behaviours	  
•  good/bad	  relaQons	  with	  other	  characters	  (D1.1,	  D1.4)?	  

•  Other	  suggesQons?	  

Brainstorming	  
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STEP	  III:	  Who	  
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Thread	  -‐	  Outline	  
STEP	  I	  -‐	  Introduc?on:	  the	  
TERENCE	  ideas	  in	  a	  nutshell	  
STEP	  II	  -‐	  What:	  the	  design	  of	  the	  
learning	  material	  and	  tasks	  
STEP	  III	  -‐	  Who:	  users	  and	  
adaptaQon	  

a.  the	  data	  about	  users	  
b.  the	  design	  of	  the	  adaptaQon	  to	  users	  	  

STEP	  IV	  -‐	  How:	  the	  evaluaQon	  of	  
the	  material	  and	  adaptaQon	  
STEP	  V	  -‐	  The	  end:	  conclusions	  

context of use and user 
requirements

design

usability + pedagogical 
effectiveness 
evaluations

requirements not met

 development

release

requirements met
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Thread	  -‐	  Outline	  
STEP	  I	  -‐	  Introduc?on:	  the	  TERENCE	  
ideas	  in	  a	  nutshell	  
STEP	  II	  -‐	  What:	  the	  design	  of	  the	  
learning	  material	  and	  tasks	  
STEP	  III	  -‐	  Who:	  users	  and	  
adaptaQon	  

a.  the	  data	  about	  users	  
b.  the	  design	  of	  the	  adaptaQon	  
to	  users	  	  

STEP	  IV	  -‐	  How:	  the	  evaluaQon	  of	  the	  
material	  and	  adaptaQon	  
STEP	  V	  -‐	  The	  end:	  conclusions	  

context of use and user 
requirements

design

usability + pedagogical 
effectiveness 
evaluations

requirements not met

 development

release

requirements met



ISTC-CNR Sep 13th 2012

Who	  are	  TERENCE	  Users?	  

•  Learners,	  7-‐11	  year	  old	  children,	  hearing	  and	  
deaf,	  with	  text	  comprehension	  problems	  but	  
no	  decoding	  problems	  

•  Educators	  	  
–  teachers	  	  
– parents	  

•  Experts	  
– educaQonal	  psychologists	  
–  logicians	  
–  linguists	  
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Data:	  the	  main	  data	  for	  defining	  reading	  
comprehension	  (RC)	  levels	  and	  interacQon	  are	  from	  
1)  brainstorming	  meeQngs	  and	  inquiries	  with	  

diagnosis	  experts	  
2)  literature	  studies	  of	  psychologists	  and	  

interacQon	  papers	  
3)  field	  studies	  

–  par?cipants:	  in	  the	  field	  studies	  	  
•  282	  learners	  in	  Italy	  and	  	  
•  226	  learners	  in	  UK	  

Goals:	  requirements	  concerning	  RC	  and	  interacQon	  
for	  the	  adaptaQon	  
	  

Reading	  Comprehension	  Levels	  
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R	  
C	  	  
	  
S	  
K	  
I	  
L	  
L	  
s	  

Top	   Low	  

Global	  
coherence	  

Inference-‐making	  (global)	  

IntegraQon	  (global)	  

Local	  
cohesion	  

Inference-‐making	  (local)	  

IntegraQon	  (local)	  

Cohesive	  devices	  (local)	  

Lexical	  skills	   …	  

Source:	  brainstorming	  and	  inquiries	  

Report:	  D1.1	  ,	  revised	  in	  D2.2	  -‐	  RC	  levels	  

RC	  Levels	  
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Results	  for	  InteracQon	  in	  IT	  

Acronym	   Explana?on	   Personas	  
DF	   Deaf	  Female	   Carla	  

HF	   Hearing	  female	   Maria	  
HRMN	  Low	  Age	   Hearing	  Rural	  Male	  coming	  from	  

North	  Italy	  low	  aged	  
Giulio	  

HUMN	  Low	  Age	   Hearing	  Urban	  Male	  coming	  from	  
North	  Italy	  low	  aged	  

Enrico	  

HUMN	  High	  Age	  
	  

Hearing	  Urban	  Male	  coming	  from	  
North	  Italy	  high	  aged	  

Angelo	  

Source:	  field	  studies	  and	  literature	  studies	  

Report:	  D1.2a	  –	  interac?on	  characteriza?on	  of	  IT	  learners	  
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Results	  for	  InteracQon	  in	  UK	  

Acronym	   Explana?on	   Personas	  
HM	  Low	  Age	   Hearing	  Male	  low	  aged	   Ryan	  

HF	  High	  Age	   Hearing	  Female	  high	  aged	   Ellie	  
DM	  High	  Age	   Deaf	  Male	  coming	  high	  aged	   Jack	  
HF	  Low	  Age	   Hearing	  Female	  low	  aged	   Caroline	  

Source:	  field	  studies	  and	  literature	  studies	  

Report:	  D1.2a	  –	  interac?on	  characteriza?on	  of	  UK	  learners	  
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Data	  Gathering	  AcQvity	  for	  InteracQon	  

Console	  AcQvity	  

Goal:	  	   to	  learn	  about	  their	  favorite	  
consoles	  and	  game	  consoles	  	  

DescripQon:	   learners	  have	  sheets	  with	  sQckers	  
for	  game	  consoles	  and	  a	  map.	  They	  
put	  the	  sQcker	  of	  their	  favourite	  
console	  in	  the	  centre	  of	  the	  map,	  
and	  answer	  the	  quesQons	  on	  the	  
map,	  e.g.,	  (1)	  where	  do	  you	  play	  
this?,	  (2)	  why	  do	  you	  play	  with	  
this?	  

Material:	   sQckers;	  sheets	  
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Character	  AcQvity	  

Goal:	  	   to	  learn	  about	  their	  favorite	  game	  
characters	  or	  avatars	  

DescripQon:	  each	  learner,	  in	  turn,	  chooses	  a	  
card	  from	  the	  container;	  learners	  
are	  asked	  their	  opinion	  about	  the	  
extracted	  characters	  

Material:	   character	  cards;	  container	  

Data	  Gathering	  AcQvity	  for	  InteracQon	  
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InteracQon	  with	  Parents	  AcQvity	  

Goal:	  	   to	  learn	  about	  what	  they	  do	  with	  
their	  parents	  

DescripQon:	   learners	  receive	  a	  sheet	  with	  a	  
picture	  of	  a	  mum,	  and	  another	  
with	  that	  of	  a	  dad.	  They	  are	  asked	  
to	  list	  six	  (or	  less	  or	  more)	  
acQviQes	  they	  onen	  do	  together	  
with	  their	  mum	  or	  dad	  

Material:	   post-‐it	  

Data	  Gathering	  AcQvity	  for	  InteracQon	  
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Data	  Analysis	  for	  InteracQon	  

•  Data	  management:	  data	  were	  stored	  in	  a	  data	  base	  
(open	  office)	  

•  Sta?s?c	  analysis	  (STATA):	  	  
–  natural	  variables	  like	  gender	  and	  age	  were	  defined	  	  
–  other	  dichotomy	  variables	  were	  derived	  

•  Data	  analysis:	  	  
–  associaQons	  of	  variables	  for	  a	  first	  classificaQon	  (e.g.,	  
North/Centre)	  

–  then	  a	  refinement	  of	  it	  according	  to	  the	  relevance	  of	  
the	  classes	  for	  the	  ALS	  
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Thread	  -‐	  Outline	  
STEP	  I	  -‐	  Introduc?on:	  the	  TERENCE	  
ideas	  in	  a	  nutshell	  
STEP	  II	  -‐	  What:	  the	  design	  of	  the	  
learning	  material	  and	  tasks	  
STEP	  III	  -‐	  Who:	  users	  and	  
adaptaQon	  

a.  the	  data	  about	  users	  
b.  the	  design	  of	  the	  adaptaQon	  
to	  users	  	  

STEP	  IV	  -‐	  How:	  the	  evaluaQon	  of	  the	  
material	  and	  adaptaQon	  
STEP	  V	  -‐	  The	  end:	  conclusions	  

context of use and user 
requirements

design

usability + pedagogical 
effectiveness 
evaluations

requirements not met

 development

release

requirements met
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Relevant	  bio	  informa?on	  

Age	  range	   younger,	  older	  

Gender	   male,	  female	  

Reading	  comprehension	   4	  levels	  

Deafness	   with/without	  cochlear	  
implants,…	  

Area	   urban,	  rural	  

Persona	  CharacterisQcs	  for	  AdaptaQon	  

Reading	  comprehension	   4	  levels	  
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Usage	  of	  RC	  levels	  for	  Story	  Levels	  

Report:	  D2.2	  –	  matching	  of	  story	  levels	  and	  RC	  levels	  
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50

Usage	  of	  RC	  Levels	  
Story	  levels	  are	  matched	  with	  games	  of	  diverse	  levels	  so	  that	  	  
-  entry-‐level	  games	  (e.g.,	  what)	  are	  not	  for	  level-‐4	  stories	  
-  top-‐level	  games	  (e.g.,	  cause-‐effect)	  are	  not	  for	  level-‐1	  stories	  
-  the	  language	  is	  more	  complex	  for	  games	  for	  higher	  level	  stories	  

TERENCE project – ICT FP7 Programme – ICT-2010-257410
Game Design

Character Time Causality

Story level who what before-
after

before-
while

while-
after

before-
while-
after

effect cause cause-
effect

Level 4 X X X X X X X

Level 3 X X X X X X X X X

Level 2 X X X X X X X X X

Level 1 X X X X X X X

Table III.1.: Matching game levels with story levels
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Level 3 X X X X X X X X X X X X
Level 2 X X X X X X X X X X
Level 1 X X X X X X X

Table III.2.: Matching story levels with reading comprehension skills.

4 is the original story; level 3 is the story rewritten for global coherence; level 2 is the story rewritten for local
and global coherence; level 1 is the story linguistically simplified and rewritten for local and global coherence.
Story levels, in turn, are matched with reading comprehension skills as in Table III.2. For more on this matching,
see [3].

Moreover, the resolution of games serves to assess whether a learner can do inference making about a story,
written at a certain level, and hence be moved to a different story level. We plan to use the item response
theory (IRT) in order to estimate the ability of a learner for a certain level of smart games [4], and hence to
assess whether the learner can be moved to a different story level. The remainder explains how we plan to do
the estimation.

Now, we have 9 different levels of games, and hence, in principle, at least 9 different ability levels for a learner,
namely

� �who, the ability level in who-games,

� �what, the ability level in what-games,

� �before-after, the ability level in before-after-games,

� �before-while, the ability level in before-while-games,

� �while-after, the ability level in while-after-games,

� �before-while-after, the ability level in before-while-after-games,

� �cause, the ability level in cause-games,

� �effect, the ability level in effect-games,

� �cause-effect, the ability level in cause-effect-games.

September 30, 2011 Document Version: 7
Distribution Level: Public
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Report:	  D2.3	  –	  matching	  of	  story	  levels	  and	  game	  levels	  
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Relevant	  bio	  informa?on	  

Age	  range	   younger,	  older	  

Gender	   male,	  female	  

Reading	  comprehension	   4	  levels	  

Deafness	   with/without	  cochlear	  
implants,…	  

Area	   urban,	  rural	  

Persona	  CharacterisQcs	  for	  AdaptaQon	  

Age	  range	   younger,	  older	  

Gender	   male,	  female	  

Area	   urban,	  rural	  
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Persona	  CharacterisQcs	  for	  AdaptaQon	  

Avatar:	  age,	  gender	  and	  area	  affect	  the	  type	  of	  preferred	  
avatar:	  

–  all,	  independently	  of	  their	  age,	  prefer	  human-‐like	  avatars	  to	  
fantasy	  or	  animal	  avatars	  
‣  to	  all,	  present	  first	  human-‐like	  avatars	  

–  female	  learners	  definitely	  prefer	  fantasy	  avatars	  to	  animal	  
avatars	  
‣  if	  female	  learner	  then	  present	  fantasy	  animals	  before	  animal	  
avatars	  

–  older	  children	  prefer	  photorealisQc	  avatars,	  contrary	  to	  
younger	  children	  	  
‣  if	  older	  then	  present	  photorealisQc	  avatars	  as	  first,	  else	  vice-‐versa	  	  



ISTC-CNR Sep 13th 2012
ISTC-CNR Sep 13th 2012



ISTC-CNR Sep 13th 2012
ISTC-CNR Sep 13th 2012



ISTC-CNR Sep 13th 2012

Relevant	  personality	  traits	  
Takes	  up	  challenges	   yes,	  no	  

Concludes	  work	   yes,	  no	  

A8enQon	  span	   high,	  low	  

Reading	  a_tude	   high,	  low	  

FrustraQon	  management	   high,	  low	  

Persona	  CharacterisQcs	  for	  AdaptaQon	  
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Brainstorming	  

•  Educators	  	  
•  Experts	  
•  New	  characterisQcs	  of	  learners?	  
•  SuggesQons?	  
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Step	  IV:	  How	  	  
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Thread	  -‐	  Outline	  
STEP	  I	  -‐	  Introduc?on:	  the	  
TERENCE	  ideas	  in	  a	  nutshell	  
STEP	  II	  -‐	  What:	  the	  design	  of	  the	  
learning	  material	  and	  tasks	  
STEP	  III	  -‐	  Who:	  users	  and	  
adaptaQon	  
STEP	  IV	  -‐	  How:	  the	  evaluaQon	  of	  
the	  material	  and	  adaptaQon	  

–  expert	  based	  evaluaQon	  
–  user	  based	  evaluaQon	  

STEP	  V	  -‐	  The	  end:	  conclusions	  

context of use and user 
requirements

design

usability + pedagogical 
effectiveness 
evaluations

requirements not met

 development

release

requirements met
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Method	   Advantages	   Disadvantages	  
User-‐based	   -‐  Most	  realisQc	  

esQmate	  of	  usability	  
-‐  Can	  give	  clear	  record	  

of	  relevant	  problems	  

-‐  Time	  consuming	  
-‐  Costly	  for	  large	  

sample	  of	  users	  	  
-‐  Requires	  high-‐

fidelity	  prototype	  
Expert-‐based	   -‐  Cheap	  

-‐  Fast	  
-  Expert-‐variability	  

affects	  outcome	  
-  May	  overesQmate	  

true	  number	  of	  
problems	  

Expert	  vs	  User	  based	  EvaluaQon	  
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Thread	  -‐	  Outline	  
STEP	  I	  -‐	  Introduc?on:	  the	  
TERENCE	  ideas	  in	  a	  nutshell	  
STEP	  II	  -‐	  What:	  the	  design	  of	  the	  
learning	  material	  and	  tasks	  
STEP	  III	  -‐	  Who:	  users	  and	  
adaptaQon	  
STEP	  IV	  -‐	  How:	  the	  evaluaQon	  of	  
the	  material	  and	  adaptaQon	  

–  expert	  based	  evaluaQon	  
–  user	  based	  evaluaQon	  

STEP	  V	  -‐	  The	  end:	  conclusions	  

context of use and user 
requirements

design

usability + pedagogical 
effectiveness 
evaluations

requirements not met

 development

release

requirements met
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-  	  Expert-‐based	  evaluaQon	  and	  small-‐scale	  evaluaQon	  
-  Main	  focus	  on	  usability	  so	  to	  remove	  biases	  for	  the	  large-‐

scale	  evaluaQon	  
-  	  Large-‐scale	  evaluaQon	  

-  Main	  focus	  on	  pedagogical	  effecQveness	  

Expert-‐based	   User-‐based	  
Small-‐scale	   Large-‐scale	  

Learning	  material	   x	   x	   x	  
Sonware	  usability	   x	   x	   x	  
EffecQveness	   x	  

Jun	  12,	  Dec	  12	   Sep	  12	   Jun	  13	  

EvaluaQons	  
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Learning	  material:	  

N.	  of	  items	   Intended	  age	  range	  
Textual	  stories	   16	   Younger	  learners,	  8-‐9	  year	  old	  

9	   Older	  learners,	  9-‐11	  year	  old	  
Story	  illustraQons	   97	   Younger	  learners,	  8-‐9	  year	  old	  

65	   Older	  learners,	  9-‐11	  year	  old	  
Textual	  smart	  games	   30	   Younger	  learners,	  8-‐9	  year	  old	  

21	   Older	  learners,	  9-‐11	  year	  old	  

Expert-‐based	  evaluaQon	  
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Evaluators:	  

Material	   Evauator	   Exper?se	   Country	   Used	  method	  

Story	  levels	   M	  Marshark	   Deaf	  people	   US	   HeurisQc	  evaluaQon	  

A	  Marini	   Language	   Italy	   HeurisQc	  evaluaQon	  

S	  Baldascino	   EducaQon	   Italy	   HeurisQc	  evaluaQon	  

G	  Danese	   EducaQon	   Italy	   HeurisQc	  evaluaQon	  

R	  Bove	   EducaQon	   Italy	   HeurisQc	  evaluaQon	  

Story	  
illustraQons	  

M	  Carlini	   Design	   Italy	   HeurisQc	  evaluaQon	  

D	  Di	  Giacomo	   SemanQcs	   Italy	   Expert	  review	  

J	  Oakhill	   Poor	  compr.	   UK	   Expert	  review	  

Textual	  smart	  
games	  

B	  Arfé	   Deaf	  people	   Italy	   Expert	  review	  

J	  Oakhill	   Poor	  compr.	   UK	   Expert	  review	  

S	  Sullivan	   Deaf	  people	   UK	   Expert	  review	  

Learning	  Material	  
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Experts	  for	  story	  levels	  
G1.	  the	  story	  at	  level	  N−1	  is	  easier	  than	  that	  the	  same	  story	  at	  level	  N,	  
G2.	  the	  story	  at	  level	  N−1	  is	  simpler	  for	  the	  considered	  reading	  comprehension	  skill	  
than	  the	  same	  story	  at	  level	  N,	  
G3.	  the	  story	  at	  level	  1	  is	  comprehensible	  for	  deaf	  readers	  of	  the	  intended	  age	  range,	  
G4.	  the	  story	  at	  level	  3	  is	  comprehensible	  for	  hearing	  poor	  comprehenders	  of	  the	  
intended	  age	  range.	  

The	  results	  are	  posiQve	  in	  general.	  	  
The	  stories	  at	  level	  1	  were	  	  

deemed	  suitable	  for	  	  
deaf	  learners	  only	  	  

in	  20%	  of	  the	  evaluated	  cases.	  

Learning	  Material	  
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Experts	  for	  story	  illustraQons	  
G1.	  to	  assess	  the	  coherence	  between	  the	  story	  text,	  its	  illustraQon	  and	  between	  the	  
illustraQon	  choices;	  
G2.	  to	  assess	  technical	  aspects	  of	  the	  illustraQons.	  

Issues	  concerning:	  
-‐	  the	  coherence	  between	  the	  	  

text	  and	  the	  illustraQon	  
-‐	  the	  coherence	  between	  the	  	  

illustraQon	  choices	  
-‐	  illustraQons	  of	  books	  1	  and	  2	  	  
seem	  to	  be	  richer	  in	  details	  	  

and	  colors	  
-‐	  someQmes,	  the	  illustraQons	  	  
clearly	  represent	  or	  interpret	  	  

what	  is	  in	  the	  text;	  	  
some	  Qmes	  it	  is	  not	  

Learning	  Material	  
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Experts	  for	  smart	  games	  
G1:	  assess	  whether	  the	  
current	  textual	  instances	  
of	  smart	  games	  were	  
adequate	  for	  the	  
sQmulaQon	  plan	  for	  the	  
TERENCE	  learners.	  
	  
	  

Issues:	  
-‐	  rarely,	  the	  events	  of	  the	  smart	  	  
games	  are	  not	  that	  relevant	  	  

in	  the	  story;	  
-‐	  some	  distractors	  may	  be	  	  

too	  plausible,	  and	  hence	  not	  	  
sufficiently	  sQmulaQng	  

-‐	  smart	  games	  that	  sQmulate	  	  
pragmaQc	  inferences	  could	  	  

be	  required	  

Learning	  Material	  
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Evaluators	  

Evauator	   Exper?se	   Country	   Used	  method	  

Learner	  GUI	   L	  TaranQno	   InteracQon	  design	   Italy	   CogniQve	  walkthrough	  

Educator	  GUI	   T	  Di	  Mascio	   InteracQon	  design	   Italy	   CogniQve	  walkthrough	  

Sonware	  Usability	  
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Experts	  for	  usability:	  
The	  specific	  goals	  were	  
to	  evaluate	  whether:	  	  
	  
G1.	  the	  interfaces	  follow	  
the	  general	  visual	  design	  
guidelines,	  	  
G2.	  the	  interfaces	  
support	  the	  user’s	  next	  
step	  to	  achieve	  a	  task,	  	  
G3.	  the	  interfaces	  
provide	  the	  users	  with	  
appropriate	  feedback	  
	  

InstrucQons	  are	  not	  
in	  the	  proper	  focus	  and	  	  

could	  not	  	  be	  read	  

QuesQon	  and	  answers	  are	  placed	  in	  two	  
opposite	  places	  of	  the	  interface	  

QuesQon	  and	  answers	  are	  placed	  in	  two	  
opposite	  places	  of	  the	  interface	  

	  The	  marble	  does	  not	  
sufficiently	  	  
lighten	  

Sonware	  Usability	  
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Thread	  -‐	  Outline	  
STEP	  I	  -‐	  Introduc?on:	  the	  
TERENCE	  ideas	  in	  a	  nutshell	  
STEP	  II	  -‐	  What:	  the	  design	  of	  the	  
learning	  material	  and	  tasks	  
STEP	  III	  -‐	  Who:	  users	  and	  
adaptaQon	  
STEP	  IV	  -‐	  How:	  the	  evaluaQon	  of	  
the	  material	  and	  adaptaQon	  

–  expert	  based	  evaluaQon	  
–  user	  based	  evaluaQon	  

STEP	  V	  -‐	  The	  end:	  conclusions	  

context of use and user 
requirements

design

usability + pedagogical 
effectiveness 
evaluations

requirements not met

 development

release

requirements met
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Small	  Scale	  EvaluaQon	  
On	  going	  Work	  
•  Experiments	  completed	  

–  LNGS,	  L'Aquila,	  11	  hearing	  children,	  July	  
–  Rome,	  9	  deaf	  children,	  5	  hearing	  children,	  July	  
– Avezzano,	  5	  hearing	  children,	  July	  
– Avezzano,	  11	  hearing	  children,	  September	  
–  Bolzano,	  6	  hearing	  children,	  September	  
–  Treviso,	  15	  hearing	  children,	  Septembe	  
–  Padova,	  4	  deaf	  children,	  106	  hearing	  children,	  July	  –	  
September	  

•  	  Total:	  159	  hearing	  children,	  13	  deaf	  children	  
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Liked	  the	  book	  	  
map	  concept	  

The	  green/gray	  locks	  
were	  a	  bit	  confusing	  

Lack	  of	  a	  
“back”	  bu8on	  

Main	  Results	  
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Liked	  the	  stories'	  
plots	  

Liked	  the	  illustraQon	  
styles,	  even	  if	  considered	  

childish	  by	  the	  older	  children	  

Many children noticed  
a lack of coherence  
between story text  

and illustration 

	  Some	  deaf	  children	  reported:	  
-‐	  few	  details,	  not	  rich	  enough	  

-‐	  colors	  not	  enough	  bright	  and	  lively	  
	  -‐	  some	  characters	  are	  ugly,	  e.g.	  a	  dog	  
-‐	  not	  realisQc,	  e.g.	  the	  dolphins	  seem	  
	  to	  fly	  and	  not	  to	  jump	  in	  the	  sea	  

Main	  Results	  
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	  The	  instrucQons	  were	  not	  read.	  
Once	  the	  instrucQons	  	  

were	  cleared,	  there	  were	  	  
no	  problems	  with	  the	  	  
interacQon	  gestures	  

Main	  Results	  
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All	  learners	  liked	  	  
the	  smart	  games	  

The	  yes/no	  feedback	  is	  
too	  prominent	  wrt	  the	  	  
explanatory	  feedback	  

The	  yes/no	  feedback	  is	  
too	  prominent	  wrt	  the	  	  
explanatory	  feedback	  

	  The	  point	  cumulated	  and	  	  
those	  gained	  are	  not	  	  
clear,	  though	  they	  	  

were	  be8er	  noQced	  by	  	  
the	  male	  learners	  

Drag-‐and-‐drop	  was	  	  
considered	  very	  

enjoyable	  
by	  all	  children	  

Main	  Results	  
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	  The	  interacQon	  gestures	  	  
do	  not	  always	  work	  

The	  learners	  noQced	  	  
that	  the	  relaxing	  games	  	  
were	  not	  contextualised	  	  
with	  the	  story	  lately	  read	  

All	  were	  appreciated,	  	  
especially	  “slice	  the	  fruit”,	  	  
with	  the	  excepQon	  of	  	  
“spot	  the	  difference”	  

Main	  Results	  
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Too	  many	  cards,	  
unordered,	  	  

someQmes	  unreadable	  	  
or	  not	  credible	  

Children	  would	  have	  
preferred	  cards	  per	  
story,	  rather	  than	  per	  

book	  

Main	  Results	  
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The	  role	  of	  the	  	  
rewarding	  mechanism	  	  
(i.e.	  a8ributes	  gained	  	  

by	  the	  avatar)	  	  
was	  not	  perceived	  	  
by	  the	  learners	  

Nor	  the	  avatar,	  nor	  its	  	  
a8ributes,	  neither	  the	  	  
gained	  points	  are	  	  

considered	  a	  saQsfactory	  	  
reward	  for	  the	  	  

learners	  

Main	  Results	  
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Main	  AcQons	  
	  Next	  release	  should	  be	  improved	  in	  terms	  of	  

•  navigaQon	  
•  avatar	  

–  guide	  for	  learners	  
•  illustraQons	  
•  story	  level	  1	  
•  smart	  games	  

–  	  explanatory	  feedback	  
–  	  instrucQons	  
–  	  no	  interrupQons	  in	  the	  sequence	  
–  	  improved	  heurisQcs	  for	  generaQng	  smart	  games	  
–  	  manual	  revision	  

•  management	  of	  points	  
•  relaxing	  games	  

–  their	  funcQoning	  and	  integraQon	  
–  use	  as	  a	  rewarding	  mechanism	  
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Large	  Scale	  EvaluaQon	  
The	  s?mula?on	  plan	  in	  short	  

•  Five	  months	  (Jan-‐May)	  
•  Two	  sessions	  per	  week	  
•  Each	  session	  is	  organised	  as	  follows	  

–  	  reading	  (ca	  15	  minutes)	  
–  	  smart	  games	  (ca	  15	  minutes)	  
–  	  relaxing	  games	  (ca	  15	  minutes)	  

•  Pre-‐post	  tests	  (Nov-‐Dec,	  May-‐Jun),	  and	  possibly	  with	  a	  
control	  group	  
–  UniPD	  in	  D1.1	  suggests	  MT-‐tests	  
–  The	  psychological	  unit	  of	  UnivAQ	  suggests	  further	  tests,	  

e.g.,	  PPVT-‐R,	  “prova	  di	  comunicazione	  referenziale”,	  
coloured	  progressive	  matrices,	  neuropsychological	  
evaluaQon	  ba8ery	  
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Brainstorming	  

•  SuggesQons	  on	  how	  to	  improve	  	  
–  the	  expert-‐based	  evaluaQon	  

•  it	  ends	  in	  December	  

–  the	  large-‐scale	  evaluaQon,	  e.g.,	  
•  different	  tests,	  
•  different	  organisaQon	  of	  the	  sQmulaQon?	  
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Step	  V:	  The	  End	  
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Thread	  -‐	  Outline	  
STEP	  I	  -‐	  Introduc?on:	  the	  
TERENCE	  ideas	  in	  a	  nutshell	  
STEP	  II	  -‐	  What:	  the	  design	  of	  the	  
learning	  material	  and	  tasks	  
STEP	  III	  -‐	  Who:	  users	  and	  
adaptaQon	  
STEP	  IV	  -‐	  How:	  the	  evaluaQon	  of	  
the	  material	  and	  adaptaQon	  

–  expert	  based	  evaluaQon	  
–  user	  based	  evaluaQon	  

STEP	  V	  -‐	  The	  end:	  conclusions	  

Sep 13th 2012
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 development

release

requirements met
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The	  TERENCE	  ConsorQum	  



ISTC-CNR Sep 13th 2012



ISTC-CNR Sep 13th 2012

1.   Introduc?on:	  the	  TERENCE	  idea	  in	  a	  nutshell	  
2.   What:	  the	  TERENCE	  learning	  material	  
3.   Who:	  the	  users	  of	  TERENCE	  	  
4.   How:	  the	  evaluaQon	  of	  TERENCE	  
5.   The	  end:	  conclusions	  

context of use and user 
requirements

design

usability + pedagogical 
effectiveness 
evaluations

requirements not met

 development

release

requirements met

Summary	  


