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Abstract 
We explore how morphological cue occurrence and frequency-
based heuristics interplay during sentence comprehension in 
Korean, a lesser-studied language in this respect. Two self-
paced reading experiments with a suffixal passive construction 
(verb-final vs. verb-initial) and a morphological causative 
construction (verb-initial in comparison to the same word-
order pattern in the suffixal passive) revealed that the heuristics 
(canonicity of word order; typicality of form-function parings 
involving case-marking) affected processing behaviours more 
strongly than the expected advantage of an early-arriving 
morphological cue in comprehension. Our findings support the 
heuristic-before-algorithm processing architecture, which is 
driven by the general property of human cognition that 
continuously seeks to reduce the burden of work at hand at the 
earliest opportunities. This appeals to the online cognitive 
equilibrium hypothesis that argues for the processor’s 
propensity to enter and remain in the state of cognitive 
equilibrium as early and long as possible during processing. 

Keywords: Good-enough processing; Frequency; Scrambling; 
Case-marking; Verbal morphology; Korean  

Introduction 
When it comes to information processing, the human 
processor deals with multiple cues involving the incoming 
(and upcoming) information simultaneously and in a real-
time manner. Language processing is also subject to this 
mechanism. Research has shown that, in order to arrive at a 
complete interpretation, the processor1 (i) tends to analyse a 
linguistic structure immediately and incrementally as it 
encounters language input and (ii) involves reanalysis or 
revision of a provisional interpretation in a selective way—
only if the previous interpretation seems not sensible against 
the current input (e.g., Altmann & Kamide, 1999; Frazier & 
Rayner, 1982; Friederici et al., 2001). Whilst the processor 
interacts with various linguistic cues in the course of 
language processing, not all the cues are equally influential 
for this task. It seems that the degree/manner that individual 
cues, together with language-specific properties, affect 
language processing is asymmetric (e.g., Kamide et al., 2003; 
Özge et al., 2019). Particularly in the course of sentence 
comprehension, it is claimed that a comprehender benefits 

 
1  We follow the concept of a linguistic processor proposed by 

O’Grady (2005): a set of processing mechanisms which seek 

from an early-arriving morphological cue (to guide the 
following interpretation) in comparison to a late-arriving cue 
(to revise the initial interpretation) in achieving a full 
interpretation of a sentence (e.g., Pozzan & Trueswell, 2015; 
Trueswell et al., 2012). 

An influential idea in this field, the ‘good-enough’ 
processing, argues that a linguistic processor favours an 
earlier and less effortful analysis available to facilitate 
efficient communication (e.g., Christianson, 2016; Ferreira, 
2003). The processor confronts various constraints to be 
reconciled from linguistic (e.g., mismatch between formal 
and/or functional features) and non-linguistic (e.g., task 
demands, time pressure, cognitive limitations) sources in 
real-time sentence comprehension. Under these 
circumstances, to handle the task at hand, the processor tends 
to prioritise computationally less costly and more accessible 
options from the memory—heuristics (Christianson et al., 
2001; Ferreira, 2003; Kuperberg & Jaeger, 2016; Stewart et 
al., 2007), which are contrastive to deep and complex 
algorithms (Ferreira, 2003). One motivation that drives the 
processor to operate in this particular way lies in its property 
that seeks to achieve stability in unfolding input at the earliest 
opportunities (e.g., Ferreira, 2003; Karimi & Ferreira, 2016). 
This idea, dubbed an online cognitive equilibrium hypothesis 
(Karimi & Ferreira, 2016), assumes that, given that 
processing new items invites disequilibrium, the processor 
prefers to restore cognitive equilibrium as fast as possible and 
to remain in this state as long as possible. In this regard, to 
promote equilibrium, the processor prefers heuristic 
processing over algorithmic processing. This hypothesis 
nicely captures how the processor incorporates linguistic 
representations with existing knowledge, which is 
fundamentally not so much different from how knowledge in 
general proceeds from cognitive structures requiring 
continuous adjustments to the environment (cf. Piaget, 1985). 

A core force that establishes comprehension heuristics, 
comprising morpho-syntactic typicality and semantic-
pragmatic plausibility (Ferreira, 2003), comes from 
frequency in use. Humans’ actual experience with language, 
in conjunction with more basic forces from domain-general 
factors, greatly affects their cognitive representations of 

efficiency by reducing the burden on working memory, which is the 
same as how a processor operates in regard to information processing. 
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language across the lifespan (e.g., Ambridge et al., 2015; 
Goldberg, 2019; Kim & Shin, 2020; Lieven, 2010; 
Tomasello, 2003; Wells et al., 2009). The accumulated 
experience of language use promotes the emergence and 
growth of linguistic knowledge through a structured 
inventory of linguistic repertoires (e.g., Tomasello, 2003). 
This type of knowledge, conceptualised as clusters of 
conventionalised form-function pairings (constructions; 
Goldberg, 2019), ensures its faster and less-effortful 
application to language behaviours against other competitors 
(e.g., Bates & MacWhinney, 1989; Goldberg, 2019). It also 
modulates the degree to which (non-)linguistic resources 
engage in the course of comprehension (e.g., Levy, 2008; 
McRae & Matsuki, 2009).  

Against this background, the present study investigates 
how the assumed morphological cue (dis)advantage by 
position and the frequency-based heuristics are intertwined in 
sentence comprehension in Korean, a lesser-studied language 
in this respect. Most experimental studies probing this issue 
have centred around a considerably small number of 
languages such as English (e.g., Dwivedi, 2013; Ferreira, 
2003; Lim & Christianson, 2013; Qian et al., 2018; Tan & 
Foltz, 2020), and this practice does not seem to ensure the 
generalisability of their arguments towards human language 
in general. Korean is an agglutinative, Subject-Object-Verb 
language with overt case-marking through dedicated 
markers, and this structural property allows for scrambling of 
sentential components (albeit infrequent and less plausible 
compared to the canonical counterpart) with the propositional 
meaning intact (and yet inviting particular discourse effects) 
(Sohn, 1999). These are distinctive from the major languages 
currently under investigation so far. In this study, we 
particularly focus on two clause-level construction types: a 
suffixal passive and a morphological causative. They engage 
in verbal morphology to indicate the respective voice but are 
different in the functions of the morphology and the form-
function mapping of case-marking dedicated to each 
construction (which we will explain in detail below). These 
aspects provide an intriguing testbed for revealing the 
possible interplay between where the morphological cue 
appears in a sentence and how the heuristics are manifested 
in the sentence. In what follows, we specifically ask if native 
speakers of Korean would benefit from early-arriving verbal 
morphology, which is obtained by scrambling, relative to the 
canonical (and verb-final) pattern in real-time processing of 
the two construction types. 

Experiment 1: Suffixal passive construction in 
Korean 

A suffixal passive construction consists of (i) two arguments 
(a subject and an oblique), (ii) unusual form-function 
associations of case-marking (NOM2 indicating a theme but 
usually indicating an agent; DAT indicating an agent but 
usually indicating a recipient), and (iii) passive morphology 

 
2 Abbreviations: ACC = accusative case maker; CST = causative 

voice suffix; DAT = dative marker; N = noun; NOM = nominative 

as one of the passive suffixes -i-, -hi-, -li-, or -ki- (under 
allomorphic distribution) attached to a verb stem (Choo & 
Kwak, 2008; Sohn, 1999). Passive morphology both serves 
as a key disambiguation point for these form-function parings 
and participates in a valency-decreasing process in which a 
transitive verb loses one argument slot. A canonical suffixal 
passive follows the theme-agent ordering as in (1a); a verb 
can be fronted, yielding a verb-initial pattern, as in (1b). 
 
(1a) Suffixal passive: Canonical (verb-final) 
totwuk-i    kyengchal-hanthey  cap-hi-ess-ta. 
thief-NOM   police-DAT               catch-PSV-PST-SE 
‘The thief was caught by the police.’ 
 
(1b) Suffixal passive: Scrambled (verb-initial) 
cap-hi-ess-ta         totwuk-i   kyengchal-hanthey. 
catch-PSV-PST-SE  thief-NOM  police-DAT 
‘The thief was caught by the police.’ 
 

The two suffixal passive patterns show distinctive 
structural characteristics in terms of the morphological cue 
location and the frequency-based heuristics (Table 1). The 
verb-final pattern as in (1a) is canonical and thus frequent in 
its use within the passive construction (although this 
construction type is generally restricted in its use relative to 
the active). This pattern, however, requires revision of the 
initial interpretive commitment (e.g., realignment of form 
and function involving case-marking) due to its verb-finality. 
In contrast, whereas the verb-initial pattern is infrequent in 
use within this construction type, the fronted verb (and its 
passive morphology) is expected to guide the following 
interpretation, including the calculation of the form-function 
associations of case-marking. 

 
Table 1. Verb-final and verb-initial patterns of suffixal 

passive in Korean 
 

Pattern Scheme Frequency Case-
marking 

Morpho-
logical cue 

Verb-final 
(canonical) 

N-NOM + N-DAT  
  + V-PSV Frequent 

Atypical 

Late-
arriving 

Verb-initial 
(scrambled) 

V-PSV + N-NOM  
  + N-DAT Infrequent Early-

arriving 
 

In other words, the two suffixal passive patterns are 
distinctive in terms of frequency-based heuristics (verb-final: 
frequent vs. verb-initial: infrequent) and algorithmic 
computation (verb-final: revising the initial interpretation vs. 
verb-initial: guiding the following interpretation) given the 
same trigger for this computation (passive morphology). 

Based on these contrastive properties of these patterns, we 
conduct a self-paced reading (SPR) task followed by an 
acceptability judgement (AJ) task to address how the two 
factors influence the course of sentence comprehension. 

case marker; PST = past tense marker; PSV = passive voice suffix; SE 
= sentence ender; V = verb. 
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Methods 
Forty native speakers of Korean (mean age = 23.6; SD = 4.05) 
were recruited from one university in Seoul, South Korea. 
They were monolingual Korean who were naïve in Korean 
linguistics, and their overseas experience was less than 3 
months. All participants were paid 10,000 Korean Won 
(approximately $10) as a compensation for their 
participation. We created a total of 16 test sentences, one half 
for the verb-final pattern and the other half for the verb-initial 
pattern. The test sentences for the AJ task were adapted from 
those for the SPR task (Table 2) by reducing R1, R5, and R6. 
The test sentences were normed by another 10 native speaker 
of Korean prior to the experiment. All the sentences for the 
two tasks, along with fillers consisting of sentences in various 
structures and complexity, were split into two sub-lists and 
were randomly assigned to participants. 
 

Table 2. Stimuli (SPR): Suffixal passive 
 
 R1 R2 R3 R4 R5 R6 
Verb-final I heard 

that 
N-NOM N-DAT V-PSV yesterday night Verb-initial V-PSV N-NOM N-DAT 

Note. English translations in R1, R5, and R6 are only for the 
readers’ sake; all the sentences were presented in Korean. 
 

The two tasks were completed sequentially via web-based 
interfaces: Ibex Farm for the SPR task; Qualtrics for the AJ 
task. In the SPR task, all sentences, for which presentation 
order was randomised, were displayed on a computer screen 
individually (i.e., one by one). For the stability of the testing 
environment, any participation through mobile devices was 
prohibited. The SPR task was run visually in a non-
cumulative moving-window paradigm: participants read 
words silently by pressing a space bar. Participants received 
a written instruction on the task, worked through three 
practice items, and then proceeded to the main task. 
Following the final region in each sentence, a simple 
comprehension check-up question appeared prompting 
participants to answer by clicking on one of the two choices. 
This task took approximately 25 minutes for each participant. 
In the AJ task, participants were asked to rate the 
acceptability of each sentence as quickly as possible with a 6-
point Likert scale from zero (very unacceptable) to five (very 
acceptable) so that they responded immediately upon 
encountering the sentences. Three training items with the 
same kind of judgement were presented before the actual 
task. Once the participants clicked the scale and moved to the 
next sentence, they were not allowed to revise their previous 
judgements. The participants’ reaction times for judging each 
sentence were also collected: the duration was measured from 
the very first moment when a sentence was presented to their 
final decision for the acceptability of that sentence. This task 
took approximately 20 minutes for each participant. 

Data from the SPR task were first trimmed by (i) excluding 
data from participants who failed to pass the comprehension 
questions and (ii) excluding outliers per region through a 
three-standard-deviation cut-off point (data loss: 4.32%). We 

then log-transformed the trimmed data for data 
normalisation. Finally, the pre-processed data were submitted 
to a linear mixed-effect modelling per region with Canonicity 
as a fixed effect (centred around the mean and deviation-
coded) and with Participant and Region as random effects 
(Bates et al., 2015). The models included the maximal 
random-effects structure allowed by the model with random 
intercepts and random slopes for all the effects (Barr et al., 
2013). Data from the AJ task were also trimmed first before 
the analysis by excluding individual judgement values whose 
response time was less than 1,000 ms or more than 10,000 ms 
(data loss: 4.37%). We then Z-transformed the data to meet 
the assumption of normal distribution, and proceeded to the 
same kind of linear mixed-effect modelling, with Canonicity 
as a fixed effect (centred around the mean and deviation-
coded) and with Participant and Sentence as random effects 
(Bates et al., 2015), including the same kind of maximal 
random-effects structure as the SPR data (Barr et al., 2013).  

Prediction 
For the SPR task, given the unusual form-function mapping 
of case-marking for both conditions, if the position of verbal 
morphology affects comprehension more strongly than the 
frequency-based heuristic (the canonicity of word order in 
this case), reading times for the verb-initial pattern should be 
shorter than those for the verb-final pattern. This is because, 
whereas passive morphology in the verb-initial pattern guides 
the whole interpretation from Region 2 and allows for the 
proper mapping of form and function of case-marking very 
early on, the same morphology in the verb-final pattern 
necessarily requires revision of the previous interpretation 
pertaining to case-marking at Region 4. This difference 
should create asymmetric degrees of online equilibrium for 
each pattern. In contrast, if the opposite happens (i.e., the 
frequency-based heuristic affects more strongly than the 
verbal morphology’s position in a sentence), we should 
expect reading times for the verb-initial pattern to be longer 
than those for the verb-final pattern. This is due to continuous 
online disequilibrium incurred by the verb-initial pattern—
infrequent word order and weak plausibility—relative to the 
verb-final pattern. For the AJ task, the verb-initial pattern 
should be rated less acceptable than the corresponding verb-
final pattern due to the scrambling with no context provided 
engaging in the verb-initial pattern. 

Results and discussion 
As presented in Figure (1a), participants judged the verb-final 
pattern to be more acceptable (mean = 4.76; SD = 0.07) than 
the verb-initial counterpart (mean = 3.15; SD = 0.17). This 
difference in judgement was statistically significant, β = –
1.571, SE = 0.097, p < .001, which is consistent with the 
prediction. The results indicate that, given the neutral/no-
context experimental setting, the participants’ judgement was 
affected by the canonicity and plausibility of a sentence—
there is no particular and necessary motivation that the verb 
should be fronted. 
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For the SPR task (Figure (1b)), participants spent 
numerically longer reading times in the verb-initial pattern 
than in the verb-final pattern across all the regions. The 
statistical significance was found in Region 3 (β = 0.135, SE 
= 0.058, p = .022), Region 5 (β = 0.135, SE = 0.046, p = .004), 
and Region 6 (β = 0.123, SE = 0.048, p = .013). The results 
indicate that the verb-initial pattern incurred more processing 
cost than the verb-final pattern for the SPR. This is 
inconsistent with the expected processing advantage from an 
early-arriving morphological cue, and rather aligns with 
processing challenge induced by infrequent word order and 
weak plausibility manifested in the verb-initial pattern 
relative to the verb-final pattern. 

 

  
(a) AJ. X-axis: pattern; Y-axis: 
rating (Z-transformed) 

(b) SPR. X-axis: region; Y-
axis: RT (log-transformed) 

 
Figure 1. Results (suffixal passive).  

Red: verb-final; Blue: verb-initial. Error bars = 95% CIs. 
 
One possible reason for these results is found in the 

scrambling effect under no context for the verb-initial pattern, 
together with cumulative computation cost for integrating the 
unusual case-marking information (requiring realignment of 
the form-function mapping) in Regions 3 to 4 into the entire 
construction (in Regions 5 to 6). The verb-final pattern 
involves the same kind of revision/integration process, but 
considering that this pattern is frequent and context-neutral in 
its use within the passive construction, participants may have 
handled the processing challenge efficiently when 
encountering passive morphology in its typical location—a 
sentence-final position. In sum, considering the 
characteristics of the two patterns, the findings from 
Experiment 1 suggest a larger role of frequency-based 
comprehension heuristics in online sentence comprehension 
than the processing advantage of an early-arriving 
morphological cue. 

A caveat in this interpretation is that we considered only 
one construction type to draw such implications. A passive 
voice is a marked linguistic device relative to the active voice, 
and this aspect may have led participants to exclusively focus 
on this markedness rather than where passive morphology 
appears. This may serve as a confounding factor in fully 
revealing how the early-arriving morphological cue exerts 
influence on sentence processing, as claimed by previous 
studies (e.g., Pozzan & Trueswell, 2015; Trueswell et al., 
2012). In addition, we did not address in this experiment the 

possible interaction between the typicality of the form-
function mapping of case-marking (which is crucial in SOV 
languages) and the early-arriving-cue advantage (although its 
strength is presumably weak in comparison to the case of 
verb-initial languages).  

To further address these points, we conduct another 
experiment with a verb-initial morphological causative 
pattern and compare participants’ performance in this pattern 
with that in the verb-initial suffixal passive pattern. 

Experiment 2: Morphological causative 
construction in Korean 

A morphological causative construction consists of (i) three 
arguments (a subject, an indirect object, and a direct object), 
(ii) usual form-function associations of case-marking (NOM 
indicating an agent; ACC indicating a theme; DAT indicating 
a recipient), and (ii) causative morphology as one of the 
causative suffixes -i-, -hi-, -li-, -ki-, -wu-, -kwu-, and -chwu- 
(under allomorphic distribution) attached to a verb stem 
(Choo & Kwak, 2008; Sohn, 1999). Due to the typicality of 
case-marking, causative morphology does not participate in 
the recalculation of the form-function parings of case-
marking but rather promotes the valency-increasing process 
by augmenting another argument slot to a transitive verb. A 
canonical morphological causative follows the agent-
recipient-theme ordering as in (2a); a verb can also be 
fronted, yielding a verb-initial pattern, as in (2b). 
 
(2a) Morphological causative: canonical 
Yengswu-ka      Mincay-eykey   umsik-ul   mek-i-ess-ta. 
Yengswu-NOM   Mincay-DAT      food-ACC   eat-CST-PST-SE 
‘Yengswu made Mincay eat food.’ 
 
(2b) Morphological causative: Scrambled (verb-initial) 
mek-i-ess-ta      Yengswu-ka     Mincay-eykey   umsik-ul. 
eat-CST-PST-SE   Yengswu-NOM  Mincay-DAT      food-ACC 
‘Yengswu made Mincay eat food.’ 
 

The verb-initial patterns of the two construction types 
provide a nice comparison in three ways (Table 3). First, both 
patterns are infrequent within the respective constructions 
due to scrambling (which normally invites particular 
discourse effects). Second, the typicality of the form-function 
mapping of case-marking is contrastive across the two 
patterns: whereas this is unusual (and thus infrequent) in the 
suffixal passive construction, the way that individual markers 
indicate the thematic roles of arguments is usual (and thus 
frequent) in the morphological causative construction. Third, 
the fronted verbal morphology in both patterns serves as an 
early-arriving cue, which is expected to guide the following 
interpretation. 

In other words, the two verb-initial patterns are distinctive 
in terms of the form-function mapping of case-marking 
(typical for the morphological causative pattern; atypical for 
the suffixal passive pattern) given the same nature of the 
heuristic (scrambling: infrequent and less plausible) and the 
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algorithm (guidance of the following interpretation) driven 
by the fronted verb (and verbal morphology). 
 

Table 3. Verb-initial patterns of suffixal passive and 
morphological causative in Korean 

 

Type Scheme Frequency Case-
marking 

Morpho-
logical cue 

SP V-PSV + N-NOM 
  + N-DAT Infrequent 

Atypical Early-
arriving MC V-CST + N-NOM  

  + N-DAT + N-ACC Typical 

Note. MC = morphological causative; SP = suffixal passive. 

Methods 
The same participants who were recruited in Experiment 1 
joined another SPR and AJ tasks. In this stage, we created 
eight test sentences, all of which were the verb-initial patterns 
of the morphological causative construction, along with 
various fillers. 3  To precisely conduct region-by-region 
comparisons between the two patterns across Experiments 1 
and 2, we topicalised the direct object of the verb-initial 
morphological causative pattern (Table 4) so that the rest of 
the regions precisely aligned with each other. The other 
specifications in methodology are the same as Experiment 1. 
 

Table 4. Stimuli (SPR): verb-initial patterns 
 
 R1 R2 R3 R4 R5 R6 
MC that N3-ACC, V-CST N1-NOM N2-DAT yesterday night SP I heard that V-PSV N1-NOM N2-DAT 
Note. MC = morphological causative; SP = suffixal passive. 
English translations in R1, R5, and R6 are only for the 
readers’ sake; all the regions in the test sentences were 
presented in Korean. The SP row was included here only for 
explanation; this pattern was not included in this experiment. 

Prediction 
For the SPR task, if the early-arriving-cue advantage 
overpowers the frequency-based heuristic (the typicality of 
the form-function mapping of case-marking in this case) in 
sentence processing, there should be no or minimal difference 
in reading times between the two construction types. This is 
because verbal morphology in both constructions, which is 
expected to guide the following interpretation, either 
guarantees the usual form-function associations of case-
marking (for the morphological causative pattern) or affords 
the appropriate form-function pairings of case-marking (for 
the suffixal passive pattern) from the outset, ensuring the 
early entrance to online equilibrium. However, if the opposite 
happens (i.e., the frequency-based heuristic overpowers the 
early-arriving-cue advantage), reading times should be 

 
3 We also included eight sentences of the verb-final (i.e., canonical) 

pattern for the morphological causative construction at the moment 
of testing. However, this pattern was not a focal point of this study, 
thus excluded. 

longer in the suffixal passive pattern than in the 
morphological causative pattern (particularly from Region 
3). This is due to continuous online disequilibrium incurred 
by the unusual mapping of form and function of case-marking 
in the suffixal passive pattern, which is contrastive to the 
mapping nature of case-marking in the morphological 
causative pattern, when proceeding to the integration process 
to arrive at a complete interpretation of a sentence. For the AJ 
task, given the syntactic/semantic anomaly involving the 
verb-initial patterns (i.e., scrambling with no context 
provided), we should expect the participants’ low acceptance 
of the morphological causative pattern, similar to the case of 
the corresponding suffixal passive pattern in Experiment 1. 

Results and discussion 
Again, before presenting the results from the SPR task, we 
first present those from the AJ task. As shown in Figure (2a), 
participants rated the verb-initial morphological causative 
pattern unacceptable (mean = 2.90; SD = 0.18),4 which was 
similar to their judgement for the same verb-initial pattern in 
the suffixal passive. The difference in judgement between the 
two verb-initial patterns was statistically insignificant, which 
is consistent with the prediction. The results indicate a 
comprehender’s global tendency that disprefers a scrambled, 
and thus less plausible, pattern unless a proper context is 
provided. 

For the SPR task (Figure (2b)), participants spent 
numerically shorter reading times in the verb-initial 
morphological causative pattern than in the same pattern of 
the suffixal passive from Region 3. The statistical 
significance was found in Region 5 (β = 0.127, SE = 0.049, p 
= .010) and Region 6 (β = 0.137, SE = 0.045, p = .003).  
 

  
(a) AJ. X-axis: construction; 
Y-axis: rating (Z-transformed) 

(b) SPR. X-axis: region; Y-
axis: RT (log-transformed) 

 
Figure 2. Results (verb-initial patterns).  

Yellow = morphological causative; Blue = suffixal passive.  
Error bars = 95% CIs. 

 
The results indicate the selective manifestation of the early-
arriving morphological cue effect in sentence processing, 

4 For the readers’ sake, they judged its corresponding verb-final 
pattern to be highly acceptable (mean = 4.79; SD = 0.08). 
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which is contingent upon the nature of linguistic cues 
dedicated to particular construction types. This aligns with 
our prediction that prioritises the frequency-based heuristic 
over the early-arriving-cue advantage in sentence 
comprehension in the given experimental setting. 

What is the locus of this divergence in Experiment 2? We 
attribute its reason to the interplay between the early-arriving 
morphological cue and the frequency-based heuristics, with 
the heuristics controlling for the expected cue advantage to 
some extent. For the verb-initial suffixal passive pattern, 
despite the verbal morphology being an early-arriving cue, a 
processor must perform the three tasks altogether: (i) 
handling the scrambled word order (infrequent and less 
plausible); (ii) realigning form and function of the markers 
(NOM~theme; DAT~agent), the process of which is 
interfered by much stronger and frequently used competitors 
(NOM~agent; DAT~recipient); (iii) integrating this atypical 
word order and the unusual pairings of case-marking into the 
entire construction for a full interpretation. We believe that 
the processor’s imminent tasks that deviate from the 
frequency-based heuristics may have delayed a status of 
online equilibrium, as indicated by significant longer reading 
times in this pattern than the corresponding morphological 
causative pattern. In contrast, for the verb-initial 
morphological causative pattern, although scrambling is still 
atypical due to the lack of a proper context (possibly 
incurring a numeric (but insignificant) increase in reading 
times for Region 2 in comparison to those for Region 1), the 
processor may have recovered the status of equilibrium 
immediately by encountering the frequent (and thus usual) 
form-function pairings of case-marking at later regions. This 
may thus have led the processor to go about sentence 
comprehension in a stable manner, fully exploiting the 
assumed cue benefit for the course of the valency-increasing 
process, as shown in the participants’ uniform reading times 
in this pattern from Region 3.  

Conclusion 
The two experiments exhibited the competition between 
heuristic-based analysis and algorithm-based analysis during 
comprehension: canonicity of word order vs. verbal 
morphology either guiding or revising the interpretation 
(Experiment 1); the form-function mapping nature of case-
marking vs. verbal morphology either increasing or 
decreasing the valency of a verb through the particular form-
function associations of case-marking (Experiment 2). The 
results showed that participants’ comprehension behaviours 
were affected more by canonicity of word order and the 
mapping nature of form and function involving case-marking 
than by where verbal morphology appears in a sentence. 

We find one reasonable motivation for the participants’ 
processing patterns across the experiments from the 
processor’s inherent predisposition that favours the heuristic-
based analysis over the algorithm-based analysis during 
comprehension. In Experiment 1, participants encountered 
the scrambled pattern without any relevant context, and this 
anomaly pertaining to the sentential-frame-wise heuristic 

may have suppressed the expected benefit of an early-
arriving morphological cue as a guide to the following 
interpretation (particularly on the realignment of form and 
function involving case-marking). In Experiment 2, given the 
same kind of anomaly in canonicity, participants’ processing 
(particularly in relation to valency) may have been facilitated 
by the case-marking heuristics in the morphological 
causative construction relative to the suffixal passive 
construction. Importantly, this way of operation that the 
processor copes with linguistic input in real time offers a 
faster route towards online equilibrium than deep and costly 
computations during sentence comprehension. This 
interpretation is consistent with previous literature on how 
the good-enough processing engages in unfolding incoming 
input as comprehension proceeds for an adult processor (e.g., 
Christianson et al., 2001; Stewart et al., 2007) and for a child 
processor (e.g., Ishikawa et al., 2020).  

Together, our findings lend support to the heuristic-before-
algorithm processing architecture, which is driven by the 
general property of human cognition that seeks to reduce the 
burden of work at hand at the earliest opportunities. This in 
turn appeals to the idea that a good-enough processor 
continuously seeks cognitive equilibrium in the course of 
sentence comprehension. We also believe the findings of this 
study to advance our understanding of how good-enough 
processing addresses humans’ comprehension behaviours 
involving languages typologically different from the major 
languages currently under investigation such as English. 

Acknowledgments 
Part of this study was presented in the 34th Annual CUNY 
Conference on Human Sentence Processing (University of 
Pennsylvania, USA; March 2021) and in the 22nd meeting of 
the International Circle of Korean Linguistics (National 
Chengchi University, Taiwan; August, 2021). 

References  
Altmann, G. T., & Kamide, Y. (1999). Incremental 

interpretation at verbs: Restricting the domain of 
subsequent reference. Cognition, 73(3), 247–264. 
https://doi.org/10.1016/S0010-0277(99)00059-1  

Ambridge, B., Kidd, E., Rowland, C. F., & Theakston, A. L. 
(2015). The ubiquity of frequency effects in first language 
acquisition. Journal of Child Language, 42(2), 239–273. 
https://doi.org/10.1017/S030500091400049X  

Barr, D. J., Levy, R., Scheepers, C., & Tily, H. J. (2013). 
Random effects structure for confirmatory hypothesis 
testing: Keep it maximal. Journal of Memory and 
Language, 68(3), 255–278. 
https://doi.org/10.1016/j.jml.2012.11.001  

Bates, D., Maechler, M., Bolker, B., & Walker, S. (2015). 
Fitting linear mixed-effects models using lme4. Journal of 
Statistical Software, 67(1), 1–48. 

Bates, E., & MacWhinney, B. (1989). Functionalism and the 
competition model. In B. MacWhinney & E. Bates (Eds.), 
The cross-linguistic study of sentence processing (pp. 73–
112). Cambridge: Cambridge University Press. 

1463



Choo, M., & Kwak, H-Y. (2008). Using Korean. Cambridge: 
Cambridge University Press. 

Christianson, K. (2016). When language comprehension goes 
wrong for the right reasons: Good-enough, underspecified, 
or shallow language processing. Quarterly Journal of 
Experimental Psychology, 69(5), 817–828. 
https://doi.org/10.1080/17470218.2015.1134603  

Christianson, K., Hollingworth, A., Halliwell, J. F., & 
Ferreira, F. (2001). Thematic roles assigned along the 
garden path linger. Cognitive Psychology, 42, 368–407. 
https://doi.org/10.1006/cogp.2001.0752  

Dwivedi, V. D. (2013). Interpreting quantifier scope 
ambiguity: Evidence of heuristic first, algorithmic second 
processing. PloS One, 8(11), e81461. 
https://doi.org/10.1371/journal.pone.0081461  

Ferreira, F. (2003). The misinterpretation of noncanonical 
sentences. Cognitive Psychology, 47, 164–203. 
https://doi.org/10.1016/S0010-0285(03)00005-7  

Frazier, L., & Rayner, K. (1982). Making and correcting 
errors during sentence comprehension: Eye movements in 
the analysis of structurally ambiguous sentences. Cognitive 
Psychology, 14(2), 178–210. https://doi.org/10.1016/0010-
0285(82)90008-1  

Friederici, A. D., Mecklinger, A., Spencer, K. M., Steinhauer, 
K., & Donchin, E. (2001). Syntactic parsing preferences 
and their on-line revisions: A spatio-temporal analysis of 
event-related brain potentials. Cognitive Brain Research, 
11(2), 305–323. https://doi.org/10.1016/S0926-
6410(00)00065-3  

Goldberg, A. E. (2019). Explain me this: Creativity, 
competition, and the partial productivity of constructions. 
Princeton, NJ: Princeton University Press. 

Ishikawa, M., Ito, T., & Goro, T. (2020). No revision 
required, still difficult to interpret: Japanese children’s 
comprehension of verb-initial passives. In M. M. Brown & 
A. Kohut (Eds.), Proceedings of the 44th Boston University 
Conference on Language Development (pp. 224–237). 
Somerville, MA: Cascadilla Press. 

Kamide, Y., Altmann, G. T., & Haywood, S. L. (2003). The 
time-course of prediction in incremental sentence 
processing: Evidence from anticipatory eye movements. 
Journal of Memory and Language, 49, 133-156. 
https://doi.org/10.1016/S0749-596X(03)00023-8  

Karimi, H., & Ferreira, F. (2016). Good-enough linguistic 
representations and online cognitive equilibrium in 
language processing. Quarterly Journal of Experimental 
Psychology, 69(5), 1013–1040. 
https://doi.org/10.1080/17470218.2015.1053951  

Kim, H., & Shin, G-H. (2020). Effects of long-term language 
use experience in sentence processing: Evidence from 
Korean. Journal of Psycholinguistic Research. 
https://doi.org/10.1007/s10936-020-09737-0 

Kuperberg, G. R., & Jaeger, T. F. (2016). What do we mean 
by prediction in language comprehension? Language, 
Cognition and Neuroscience, 31, 32-59. 
https://doi.org/10.1080/23273798.2015.1102299  

Levy, R. (2008). Expectation-based syntactic 
comprehension. Cognition, 106(3), 1126–1177. 
https://doi.org/10.1016/j.cognition.2007.05.006  

Lieven, E. (2010). Input and first language acquisition: 
Evaluating the role of frequency. Lingua, 120(11), 2546–
2556. https://doi.org/10.1016/j.lingua.2010.06.005  

Lim, J. H., & Christianson, K. (2013). Second language 
sentence processing in reading for comprehension and 
translation. Bilingualism: Language and Cognition, 16(3), 
518–537. https://doi.org/10.1017/S1366728912000351  

McRae, K., & Matsuki, K. (2009). People use their 
knowledge of common events to understand language, and 
do so as quickly as possible. Language and Linguistics 
Compass, 3(6), 1417–1429. 
https://doi.org/10.1111/j.1749-818X.2009.00174.x  

O’Grady, W. (2005). Syntactic carpentry: An emergentist 
approach to syntax. Mahwah, NJ: Erlbaum. 

Özge, D., Küntay, A., & Snedeker, J. (2019). Why wait for 
the verb? Turkish speaking children use case markers for 
incremental language comprehension. Cognition, 183, 
152–180. https://doi.org/10.1016/j.cognition.2018.10.026  

Piaget, J. (1985). The equilibrium of cognitive structures. 
Chicago: University of Chicago Press. 

Pozzan, L., & Trueswell, J. C. (2015). Revise and resubmit: 
How real-time parsing limitations influence grammar 
acquisition. Cognitive Psychology, 80, 73–108. 
https://doi.org/10.1016/j.cogpsych.2015.03.004  

Qian, Z., Garnsey, S., & Christianson, K. (2018). A 
comparison of online and offline measures of good-enough 
processing in garden-path sentences. Language, Cognition 
and Neuroscience, 33(2), 227–254. 
https://doi.org/10.1080/23273798.2017.1379606  

Sohn, H. M. (1999). The Korean language. Cambridge 
University Press. 

Stewart, A. J., Holler, J., & Kidd, E. (2007). Shallow 
processing of ambiguous pronouns: Evidence for delay. 
Quarterly Journal of Experimental Psychology, 60(12), 
1680–1696. https://doi.org/10.1080/17470210601160807  

Tan, M., & Foltz, A. (2020). Task sensitivity in L2 English 
speakers’ syntactic processing: Evidence for good-enough 
processing in self-paced reading. Frontiers in Psychology, 
11. https://doi.org/10.3389/fpsyg.2020.575847  

Tomasello, M. (2003). Constructing a language: A usage-
based theory of language acquisition. Cambridge, MA: 
Harvard University Press. 

Trueswell, J. C., Kaufman, D., Hafri, A., & Lidz, J. (2012). 
Development of parsing abilities interacts with grammar 
learning: Evidence from Tagalog and Kannada. In A. K. 
Biller, E. Y. Chung & A. E. Kimball (Eds.), Proceedings 
of the 36th annual Boston University Conference on 
Language Development (pp. 620–632). Somerville, MA: 
Cascadilla Press. 

Wells, J. B., Christiansen, M. H., Race, D. S., Acheson, D. J., 
& MacDonald, M. C. (2009). Experience and sentence 
processing: Statistical learning and relative clause 
comprehension. Cognitive Psychology, 58(2), 250–271. 
https://doi.org/10.1016/j.cogpsych.2008.08.002  

1464




