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Ra$onale	
  

•  LLAMA	
  =	
  free,	
  loosely	
  based	
  on	
  MLAT.	
  
•  Developed	
  by	
  Prof	
  Paul	
  Meara	
  
•  www.lognos$cs.co.uk/tools/llama/index.htm	
  
•  Increasingly	
  used	
  in	
  research	
  projects.	
  
•  Has	
  not	
  been	
  validated.	
  
•  Grañena	
  (2013):	
  internal	
  consistency	
  but	
  two	
  
forms	
  of	
  ap$tude	
  	
  
– Gender	
  and	
  Language	
  neutrality	
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What	
  is	
  LLAMA?	
  	
  
	
  
	
  
Four	
  components:	
  
•  LLAMA	
  B	
  =	
  vocabulary	
  measure	
  
– MLAT	
  paired	
  associates	
  task	
  

•  LLAMA	
  D	
  =	
  sound	
  recogni$on	
  
– Not	
  in	
  MLAT,	
  based	
  on	
  Service’s	
  work	
  	
  

•  LLAMA	
  E	
  =	
  sound-­‐symbol	
  correspondence	
  
– MLAT	
  phone$c	
  script	
  subtest	
  

•  LLAMA	
  F	
  =	
  gramma$cal	
  inferencing	
  
–  Explicit	
  induc$ve	
  learning	
  ability	
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Research	
  Ques$ons	
  

1.  What	
  is	
  the	
  role	
  of	
  gender?	
  
2.  Are	
  the	
  LLAMA	
  tests	
  language	
  neutral?	
  
3.  What	
  is	
  the	
  role	
  of	
  age?	
  
4.  What	
  is	
  the	
  role	
  of	
  formal	
  educa$on	
  

qualifica$ons?	
  
5.  Does	
  playing	
  logic	
  puzzles	
  affect	
  LLAMA	
  scores?	
  
6.  What	
  difference	
  would	
  changing	
  the	
  test	
  $mings	
  

make	
  to	
  scores?	
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Methodology	
  

•  164	
  par$cipants	
  at	
  standard	
  length	
  
•  65	
  par$cipants	
  at	
  altered	
  lengths	
  
•  Aged	
  10-­‐75	
  
•  Limesurvey	
  background	
  ques$onnaire	
  	
  
•  Data	
  collected	
  via	
  individual	
  and	
  drop	
  in	
  
sessions.	
  

•  Part	
  of	
  the	
  students’	
  UG	
  disserta$on.	
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Results:	
  Gender	
  

•  Only	
  students	
  aged	
  over	
  18	
  who	
  had	
  taken	
  all	
  
the	
  tests	
  were	
  included	
  (n=135)	
  

	
  
	
   LLAMA	
  B	
   LLAMA	
  D	
   LLAMA	
  E	
   LLAMA	
  F	
  

Male	
  
(n=63)	
  

36.80	
  
(24.708)	
  

21.71	
  
(18.217)	
  

52.18	
  
(35.756)	
  

36.11	
  
(29.391)	
  

Female	
  
(n=72)	
  

38.40	
  
(25.859)	
  

23.44	
  
(19.182)	
  

58.27	
  
(34.438)	
  

34.10	
  
(28.285)	
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Gender	
  differences	
  chart	
  

	
  

	
  •  No	
  significant	
  effect	
  of	
  
gender	
  on	
  any	
  
component.	
  

•  LLAMA	
  B	
  (vocabulary)	
  
t(133)=.367	
  p=.729	
  

•  LLAMA	
  D	
  (sound	
  rec)	
  
t(133)=.536	
  p=.904	
  

•  LLAMA	
  E	
  (sound/sym)	
  
t(133)=1.005	
  p	
  =.488	
  

•  LLAMA	
  F	
  (grammar)	
  
t(133)=-­‐.404	
  p=.456	
  

•  Same	
  result	
  at	
  Grañena	
  
(2013)	
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RQ2:	
  Language	
  neutrality	
  

•  135	
  par$cipants	
  over	
  18,	
  took	
  all	
  tests	
  
•  18	
  different	
  L1s	
  
•  Coded	
  into	
  3	
  groups:	
  
– English	
  (n=99)	
  
– Non	
  Roman	
  script	
  (e.g.	
  Chinese,	
  Arabic)	
  (n=17)	
  
– Roman	
  script	
  (e.g.	
  French,	
  German)	
  (n=18)	
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Language	
  neutrality	
  results	
  
	
  	
  
	
  	
  

•  Significant	
  effect	
  of	
  L1	
  type	
  on	
  LLAMA	
  E	
  (sound-­‐
symbol)	
  F(2,131)=3.505	
  p=.033	
  

•  Non-­‐roman	
  script	
  significantly	
  outperformed	
  
English	
  group	
  (p=.036)	
  

•  L1	
  interference?	
  

LLAMA	
  B	
   LLAMA	
  D	
   LLAMA	
  E	
  	
   LLAMA	
  F	
  
English	
  
(n=99)	
  

38.28	
  
(25.013)	
  

21.66	
  
(18.133)	
  

50.51	
  
(35.623)	
  

33.71	
  
(28.962)	
  

Non-­‐Roman	
  
script	
  (n=17)	
  

44.71	
  
(25.488)	
  

28.53	
  
(20.673)	
  

67.06	
  
(21.727)	
  

35.88	
  
(26.706)	
  

Roman	
  script	
  
(n=18)	
  

38.70	
  
(27.347)	
  

21.19	
  
(19.577)	
  

69.61	
  
(37.017)	
  

39.58	
  
(29.802)	
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Is	
  this	
  due	
  to	
  bilingualism?	
  

•  Re-­‐coded	
  the	
  data	
  into	
  	
  
– monolingual	
  (n=73)	
  
– Bilingual	
  (n=42)	
  
– Mul$lingual	
  (n=20)	
  

•  No	
  significant	
  effects	
  on	
  any	
  test	
  	
  
– although	
  LLAMA	
  B	
  (vocabulary)	
  p=.051	
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RQ3:	
  Age	
  effects	
  
•  Total	
  par$cipants	
  =	
  157	
  
•  LLAMA	
  B	
  (vocabulary)	
  and	
  E	
  (sound/symbol)	
  
tested.	
  

•  NB:	
  LLAMA	
  not	
  designed	
  for	
  use	
  with	
  children.	
  
	
   10-­‐11	
  

(n=14)	
  
18.21	
  
(n=66)	
  

22-­‐25	
  
(n=32)	
  

26-­‐35	
  
(n=18)	
  

36-­‐75	
  
(n=27)	
  

LLAMA	
  B	
   42.50	
  
(17.623)	
  

39.16	
  
(26.685)	
  

35.27	
  
(28.158)	
  

38.91	
  
(23.769)	
  

40.56	
  
(30.551)	
  

LLAMA	
  E	
   31.43	
  
(19.158)	
  

56.01	
  
(35.443)	
  

52.67	
  
(36.556)	
  

56.72	
  
(35.562)	
  

57.78	
  
(30.551)	
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Results	
  by	
  age	
  chart	
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Stats	
  for	
  Age	
  

•  No	
  overall	
  significant	
  effects	
  for	
  age	
  with	
  
vocabulary	
  (B)	
  or	
  sound-­‐symbol	
  (E).	
  

•  However,	
  younger	
  groups	
  profile	
  differently.	
  
•  Post-­‐hoc	
  Games-­‐Howell	
  shows	
  significant	
  
differences	
  between	
  10-­‐11s	
  and	
  18-­‐21s	
  (p=.
007)	
  and	
  36-­‐75s	
  (p=.014).	
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RQ4:	
  Formal	
  educa$on	
  

•  135	
  learners	
  divided	
  into	
  4	
  groups	
  
•  Asked	
  for	
  their	
  highest	
  qualifica$on	
  	
  

	
  
LLAMA	
  B	
   LLAMA	
  D	
   LLAMA	
  E	
   LLAMA	
  F	
  

Aged	
  16	
  
(n=10)	
  

34.50	
  
(18.174)	
  

16.00	
  
(13.499)	
  

45.00	
  
(38.658)	
  

40.00	
  
(18.856)	
  

Aged	
  18	
  
(n=64)	
  

41.66	
  
(25.120)	
  

23.84	
  
(18.345)	
  

59.56	
  
(31.237)	
  

39.08	
  
(29.934)	
  

UG	
  degree	
  
(n=40)	
  

27.93	
  
(25.819)	
  

18.37	
  
(19.682)	
  

39.03	
  
(38.220)	
  

21.71	
  
(25.892)	
  

MA/	
  PhD	
  
(n=21)	
  

45.48	
  	
  
(37.66)	
  

30.24	
  
(17.852)	
  

79.05	
  
(20.225)	
  

45.71	
  
(26.376)	
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Formal	
  qualifica$ons	
  results	
  	
  

•  One	
  way	
  ANOVA	
  
•  Significant	
  effect	
  for	
  highest	
  formal	
  
qualifica$on	
  for:	
  
– Vocabulary	
  (B)	
  F(3,131)=3.413	
  p=.019	
  
– Sound/symbol	
  (E)	
  F(3,131)=7.684	
  p=.000	
  
– Grammar	
  inferencing	
  (F)	
  F(3,131)=4.724	
  p=.004	
  

•  Sound	
  recogni$on	
  (D)	
  approached	
  significance	
  
– F(3,131)=2.439	
  p=.067	
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RQ5:	
  Logic	
  games	
  	
  

•  135	
  par$cipants	
  over	
  18,	
  all	
  tests	
  
•  Divided	
  into	
  two	
  groups	
  
	
  

20	
  

LLAMA	
  B	
   LLAMA	
  D	
   LLAMA	
  E	
   LLAMA	
  F	
  

No	
  
games	
  
(n=60)	
  

35.75	
  
(23.780)	
  

21.88	
  
(18.494)	
  

46.28	
  
(32.939)	
  

30.58	
  
(21.177)	
  

Played	
  
(n=75)	
  

39.98	
  
(26.287)	
  

23.24	
  
(18.944)	
  

62.75	
  
(35.194)	
  

38.60	
  
(29.587)	
  



•  Significant	
  effect	
  for	
  playing	
  logic	
  puzzles	
  with	
  LLAMA	
  E	
  
(sound-­‐symbol)	
  t(133)=-­‐2.781	
  p=.006.	
  

•  Different	
  to	
  abstract.	
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RQ6:	
  Timings	
  
•  Default	
  $mings:	
  	
  
–  LLAMA	
  B,	
  D	
  &	
  E	
  =	
  2	
  mins	
  
–  LLAMA	
  F	
  =	
  5	
  mins	
  

•  LLAMA	
  D	
  not	
  included	
  (recording)	
  
•  Shorter	
  condi$on:	
  minus	
  1	
  min	
  	
  	
  
•  Longer	
  condi$on:	
  plus	
  1	
  min	
  
•  Par$cipants	
  (n=98):	
  
–  32	
  short	
  $ming	
  
–  33	
  default	
  $ming	
  
–  33	
  longer	
  $ming	
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Stats	
  for	
  Timings	
  

•  not	
  normally	
  distributed	
  (non-­‐parametric)	
  
•  Overall	
  $ming	
  effects	
  for:	
  
– LLAMA	
  B	
  (vocab)	
  p=.011	
  
– LLAMA	
  E	
  (sound	
  symbol)	
  p=.004	
  

•  Within	
  groups	
  
– Significant	
  difference	
  between	
  default	
  $me	
  and	
  
shorter	
  $me	
  (LLAMA	
  B	
  &	
  E)	
  

– Significant	
  difference	
  between	
  shorter	
  $me	
  and	
  
longer	
  $me	
  (LLAMA	
  E)	
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Co-­‐variates?	
  

•  Par$cipants	
  matched	
  gender,	
  age,	
  educa$on	
  
and	
  LS	
  status	
  

•  Effect	
  for	
  L2	
  status	
  on	
  changed	
  $mes	
  with	
  
LLAMA	
  B	
  (vocab)	
  &	
  E	
  (sound-­‐symbol)	
  

•  Monolingual	
  scores	
  more	
  affected	
  in	
  B	
  &	
  E.	
  
•  Males	
  more	
  affected	
  by	
  changes	
  than	
  females	
  
for	
  B	
  &	
  E.	
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Limita$ons	
  

•  Over-­‐dominance	
  of	
  UG,	
  monolingual	
  
par$cipants.	
  

•  Some	
  of	
  the	
  groups	
  were	
  small,	
  e.g.	
  age	
  
effects,	
  language	
  neutrality.	
  

•  No	
  comparison	
  measures.	
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Conclusions?	
  
•  Comparable	
  results	
  to	
  Grañena	
  (2013)	
  
– Age	
  þ	
  
– Language	
  neutrality	
  ☐	
  ?	
  

•  Highest	
  scores	
  in	
  LLAMA	
  E	
  (sound-­‐symbol)	
  
•  Significant	
  effect	
  of	
  formal	
  educa$on	
  
•  Significant	
  effect	
  of	
  playing	
  logic	
  puzzles	
  on	
  
LLAMA	
  E	
  (sound-­‐symbol)	
  

•  Default	
  $mings	
  for	
  B	
  &	
  E	
  appear	
  op$mal.	
  
•  LLAMA	
  F	
  $ming	
  could	
  be	
  decreased.	
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Future	
  direc$ons? 	
  	
  

•  Web-­‐based	
  versions	
  of	
  LLAMA	
  in	
  
development	
  –	
  LLAMA	
  B	
  expected	
  by	
  
Christmas,	
  LLAMA	
  F	
  in	
  early	
  2015.	
  

•  Check	
  www.lognos$cs.co.uk	
  	
  
– or	
  follow	
  on	
  Facebook	
  for	
  details	
  

•  Revisit	
  LLAMA	
  E.	
  
•  Test	
  shorter	
  default	
  $mes	
  for	
  LLAMA	
  F	
  
•  Include	
  other	
  co-­‐variates,	
  e.g.	
  WM,	
  IQ	
  etc.	
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Thank	
  you	
  
	
  
	
  

Any	
  ques$ons?	
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