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Knowing that and knowing how 

 Mismatch between ‘knowing that’ and ‘knowing how’ 
 
 Macrory & Stone (2000): English students of French could 

correctly supply present perfect in drill exercises, but not in 

spontaneous discourse 

 
What can L2 learners stand to gain from ‘knowing that’? Does explicit 
information help learners to become more fluent users of the L2? 
 
 Explicit knowledge -> implicit knowledge? 
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Interface positions 

 
 No interface (e.g., Krashen, 1982) 

 
 Strong interface (e.g., DeKeyser, 1998) 

 
 Weak interface (e.g., R. Ellis, 1994) 
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Knowing that and knowing how 

Does explicit knowledge help learners to become more fluent 
users of the L2? 
 
Research design requirements (Andringa, de Glopper & Hacquebord 2011) 

 Form-focused instruction study 

 Control for exposure to the target structure 
 ► Comparison of explicit with implicit instruction condition 

 Inclusion of measures that tap into explicit and implicit 

knowledge 
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What evidence is there? 

 Norris & Ortega (2000): Meta-analysis. EI > II 
 Heavy bias in measurement favouring explicit knowledge 

 
 Spada & Tomita (2010): Meta-analysis on free response 

measures. Effect size for EI is large and for II is small. 
 Effect sizes all based on ‘no exposure control group’ 

designs; no studies that pitted EI against II; small no. of 

studies; 
Is there an ‘amount-of-exposure’ by ‘instruction’ confound? 
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Schultz & Andringa (in prep.) 

 Reanalysis of Spada 
& Tomita (2010) 
 Only equal-

exposure studies (7) 

included 

 Includes controlled 

and Free response 

measures 

 Only < 2008 
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Andringa et al. (2011): Design 

 67 learners of Dutch as L2 
 Heterogeneous (non-European) L1 backgrounds 
 Two conditions: explicit vs. implicit 
 Carefully matched exposure to targets 
 Two target structures: degrees of comparison and 

subordination 
 Measures: Grammaticality judgment and free response 
 Random assignment 
 No university students 
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Andringa et al. (2011): free response progress 
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Andringa & Curcic 2015 

How is online grammatical processing affected by explicit 
metalinguistic information? 

 
 Artificial language learning experiment  
 Differential Object Marking (DOM) as in Spanish: Animate object 

is preceded by preposition, inanimate object is not. 
 La mujer vio a esta niña. 
 La mujer vio esta casa. 
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Design of the study 

 
 
     

51 Dutch L1 speakers 

Learning 
NeoEsperanto 

Instruction 
Implicit (25) 

Explicit (26) 

Implicit – eye-tracking 

Explicit – grammaticality 
judgment 
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Instruction 

 
 

104 auditorily 
presented sentences 

20 This is… 

Ĉi estas kuzo. 
‘This is a dog’ 

52 target 
sentences 

Ese knabino ŝatas al ese 
kuzo.  

‘The girl is petting the dog’ 

32 
intransitive 

fillers 

Ese kuzo okazas. 
‘The dog is 
swimming’ 
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Premise: predictive looks (during ‘al ese’) to the correct image 
whenever the presence/absence of the DOM-marker is predictive 
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Ese edzo kunigas al ese kuzo. 
  ‘The man is holding the dog.’ 

Visual world eye-tracking 
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Premise: predictive looks (during ‘al ese’) to the correct image 
whenever the presence/absence of the DOM-marker is predictive 
   
 
 

 
                                    ??? 
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Ese edzo kunigas al ese kuzo. 
  ‘The man is holding the dog.’ 

Visual world eye-tracking 



Visual world eye-tracking 

 Test of implicit knowledge? 
 

 Meaning-focused (or: no focus on grammar) 

 Short window of response (appr. 500 ms) 

 No need for ungrammatical sentences as baseline 
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Results – Grammaticality Judgment Task 
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 Significant group difference 
β = 2.150 (SE = 0.74), p = 0.004  
metalinguistic information contributed 
to explicit knowledge 

 
 Explicit learners: 83% (SD = 37.2) 
 Implicit learners: 52% (SD = 50) 
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Results – Eye-tracking: time course 

 
Proportion of looks to 
correct image, 
animate trials only 
 
 No prediction 
 Significant group 

difference: explicit 
same. 
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Results – Eye-tracking: time course 

Spurious or meaningful? 
 

 Good reference data are missing: 
 DOM in Spanish ≠ DOM in our artificial language 

 Few studies have looked at how metalinguistic knowledge affects 

eye movements: nothing to base hypotheses on. 
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Curcic, Andringa & Kuiken (submitted): Design 

How does the presence of exceptions in the input affect pattern 
learning? How are aptitude differences involved? 
 
Design: 

 Investigate Aptitude-by-Treatment interaction 

 Artificial language learning experiment 

 Two conditions: reliable vs unreliable input 

 Aptitude measures: IQ test, Llama F (sound recognition); 

Llama D (grammatical inferencing); Statistical learning 

ability 
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Curcic, Andringa & Kuiken (submitted) 

 
 
     

20 nouns, no 
determiners, to be 
learned perfectly 

Exposure to target structure 

Word learning phase 

GJT on novel items 

Debriefing 

Eye-tracking measure 

GJT on familiar items 
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Curcic, Andringa & Kuiken (submitted) 

 
 
     

Determiner-noun agreement: 
 

Masculine gender:  
Lep karetuk (the bird) 

       Lep ganeuk (the boy) 
 

Feminine gender:  
Ris eulis (the bicycle) 

       Ris maramis (the girl) 
 
10 masculine; 10 feminine 
nouns 
 
308 trials/exposures 

Exposure to target structure 

Word learning phase 

GJT on novel items 

Debriefing 

Eye-tracking measure 

GJT on familiar items 
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Curcic, Andringa & Kuiken (submitted) 

 
 
     

Reliable condition (n=25):  
 

No exceptions to the rule 
Exposure to target structure 

Word learning phase 

GJT on novel items 

Debriefing 

Eye-tracking measure 

GJT on familiar items 

Unreliable condition (n=25): 
 

4 out of 20 nouns show 
reversed pattern 

Lep karetuk = Ris karetuk 
Ris Maramis = Lep Maramis 
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Curcic, Andringa & Kuiken (submitted) 

 
 
     

 
Not presented today! 

 

Exposure to target structure 

Word learning phase 

GJT on novel items 

Debriefing 

Eye-tracking measure 

GJT on familiar items 
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Curcic, Andringa & Kuiken (submitted) 

 
 
     

 
 
 
 
 
 
 
 

Pps hear: Lep drauk 
 

Correct - Incorrect 

Exposure to target structure 

Word learning phase 

Oral GJT on novel items 

Debriefing 

Eye-tracking measure 

Oral GJT on familiar items 
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Curcic, Andringa & Kuiken (submitted) 

 
 
     

Carefully structured interview: 
- What did learners notice? 
- When did they notice? 

Exposure to target structure 

Word learning phase 

Oral GJT on novel items 

Debriefing 

Eye-tracking measure 

Oral GJT on familiar items 
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Results debriefing: awareness 

 36 noticed gender 
 

 19 noticed det. - 
noun agreement 
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 Stage in the 
experiment 

Reliable 
input group 

Unreliable 
input 
group 

Exposure 4/25 4/25 

Eye-tracking test 4/25 4/25 

GJT novel nouns 8/25 5/25 

GJT familiar nouns 9/25 7/25 

After experiment 11/25 8/25 



Was there learning?  

 Overall 68% correct on GJT 
with familiar items 
 

 Aware > unaware 
 reliable > unreliable 

 
 Only aware learners were 

negatively impacted by 
unreliability: points to 
uncertainty? 
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Did unaware learners learn? 

 Were unaware learners 
significantly above chance? 
No, but p=.06 
 

 However, significant if we 
include only learners who 
based their judgement on 
guess, memory or intuition 
(rather than incorrect rule) 
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Memory or rule? 

 Analysis of exceptions only 
 Evidence of 

overgeneralization? 
 

Yes! More mistakes by 
unawares; cannot be based on 
memory. 
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Was there learning on novel items? 

 Overall 60% correct on GJT 
with novel items 
 

 Aware > unaware 
 reliable > unreliable 
 Only aware learners were 

negatively impacted by 
unreliability 

 No learning by unawares 
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Curcic, Andringa & Kuiken (submitted) 

 Some evidence of implicit pattern learning on the familiar 

nouns 

 Unreliability leads to poorer performance by aware 

learners: uncertainty? 

 Should you provide explicit information in the presence of 

too many exceptions? 

 
 (PS: NO ATI-effect; Sound recognition ability and IQ predicted learning and 

awareness; statistical learning and grammatical inferencing ability did not) 
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Curcic, Andringa & Kuiken (submitted) 

 Becoming aware might be a crucial step in the learning 
process 
 Williams (2015):  

 implicit learning never goes beyond 60% correct (at 50% 

chance) 

 Good learners become aware of the pattern and select 

themselves out of the study 

 Learning: From unanalyzed to analyzed knowledge (Bialystok 
1994) 
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Summing up: Conflicting evidence? 

 
 Explicit instruction seems to have a limited impact on 

becoming proficient in the L2 
 
 

 Yet, awareness seems to be a crucial step in the learning 
process 
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On the relationship between explicit and 
implicit knowledge and learning 

 
 Knowing how results 

from (largely) implicit 
learning processes 
 

 Accumulation of 
exemplars until Eureka-
moment: analysis 
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Unanalyzed 
 
 
 
 

knowing 
 how 

 
 
 
 

Analyzed 

 
 
 
 

Knowing that 
 
 
 
 



On the relationship between explicit and 
implicit knowledge and learning 

 
 Explicit information can 

be helpful, if  
 sufficiently exposed 

 know-how from L1 

 
 It may also hinder/ block 

the analysis-process 
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Unanalyzed 
 
 
 
 

knowing 
 how 

 
 
 
 

Analyzed 

 
 
 
 

Knowing that 
 
 
 
 



On the relationship between explicit and 
implicit knowledge and learning 

 
 Explicit learning leads to 

knowing that/explicit 
knowledge 
 

 But it might trigger 
concomitant processes 
that lead to ‘know how’ 
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Unanalyzed 
 
 
 
 

knowing 
 how 

 
 
 
 

Analyzed 

 
 
 
 

Knowing that 
 
 
 
 



On the relationship between explicit and 
implicit knowledge and learning 

 Pedagogical grammars 
should promote ‘knowing 
how’ by providing good 
input (to allow for analysis) 
and timely explicit 
information 
 

 Research needed! 
What input characteristics 

promote L2 development?
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Unanalyzed 
 
 
 
 

knowing 
 how 

 
 
 
 

Analyzed 

 
 
 
 

Knowing that 
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Thank you for your attention! 

 
 

Questions, suggestions?  
 
 
 
        
For more information please contact: s.j.andringa@uva.nl      
     

mailto:s.j.andringa@uva.nl
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