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The current study, set within the larger enterprise of Neuro-Cognitive Poetics, was designed
to examine how readers deal with the ‘cut’ —a more or less sharp semantic-conceptual break
— in normative, three-line English-language haiku poems (ELH). Readers were presented
with three-line haiku that consisted of two (seemingly) disparate parts, a (two-line) ‘phrase’
image and a one-line ‘fragment’ image, in order to determine how they process the concep-
tual gap between these images when constructing the poem’s meaning — as reflected in their
patterns of reading eye movements. In addition to replicating the basic ‘cut effect’, i.e., the
extended fixation dwell time on the fragment line relative to the other lines, the present study
examined (a) how this effect is influenced by whether the cut is purely implicit or explicitly
marked by punctuation, and (b) whether the effect pattern could be delineated against a
control condition of ‘uncut’, one-image haiku. For ‘cut’ vs. ‘uncut’ haiku, the results re-
vealed the distribution of fixations across the poems to be modulated by the position of the
cut (after line 1 vs. after line 2), the presence vs. absence of a cut marker, and the semantic-
conceptual distance between the two images (context—action vs. juxtaposition haiku). These
formal-structural and conceptual-semantic properties were associated with systematic
changes in how individual poem lines were scanned at first reading and then (selectively)
re-sampled in second- and third-pass reading to construct and check global meaning. No
such effects were found for one-image (control) haiku. We attribute this pattern to the oper-
ation of different meaning resolution processes during the comprehension of two-image
haiku, which are invoked by both form- and meaning-related features of the poems.
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The aim of the present study was to follow up on a
prior, more exploratory investigation (Miiller, Geyer, Giin-
ther, Kacian, & Pierides, 2017) of the reading of standard
(i.e., three-line) two-image English-language haiku (ELH)
of the ‘context—action’ and ‘juxtaposition’ types (Kacian,
20006; see also below). Our previous study provided some
intriguing indications, or hypotheses, from the analysis of
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eye movements during reading, of how the two images put
into a (more or less) tense relation in such haiku might be
aligned in a process of global meaning construction. How-
ever, firm conclusions were limited as the various types
and structural properties of the ELH presented for reading
were not perfectly balanced and the study design did not
include a control condition against which to compare the
reading of the two-image haiku. These limitations were
overcome in the present, more controlled study. The re-
sults both confirm and, in critical ways, extend our previ-
ous findings.

To set the stage, we first provide the study background
within the larger enterprise of (Neuro-)Cognitive Poetics
(we bracket the ‘Neuro-’ in Neuro-Cognitive Poetics be-
cause our approach in the present study is mainly ‘cogni-
tive”) and describe why ELH are a particularly interesting
study material, before reviewing our previous findings and
developing the questions at issue in detail.

(Neuro-)Cognitive Poetics

Reading is a central activity in our everyday life. We
are continuously encountering an increasingly complex —
sensory, social, economic, etc. — environment, where read-
ing can help us obtain the information necessary for reduc-
ing uncertainty and can thus guide decision-making. Since
“[i]t seems psychologically unlikely that we have devel-
oped different cognitive strategies for dealing with fic-
tional worlds and non-fictional worlds” (Stockwell, 2002,
p- 92), it can be assumed that immersion in the world of
literary writing (novels, poetry, etc.) also opens up a space
for learning — from a world of images, symbols, and stories
— by (re-) creating/simulating fictional worlds, situations
and actions in our minds. Such (cognitive and embodied)
processes can centrally contribute to enriching our capac-
ity for empathy, imagination and understanding (Hake-
mulder, 2004; Kuiken et al., 2004; Van Peer, Hakemulder,
& Zyngier, 2007), for example, by fostering readers’ abil-
ity of identifying and understanding other people’s mental
states (i.e., by enhancing their Theory of Mind; van Kuijk
et al., 2018) and by functioning as triggers of experiences
of insight (Qiu et al., 2008) and aesthetic appreciation
(Kraxenberger & Menninghaus, 2017; Liidtke, Meyer-
Sickendieck, & Jacobs, 2014).

In this respect, the latter effects inform our shared con-
sciousness and humanity. They enable us to experience,
for instance, a sense of unity and wholeness, simple as well
as revelatory, in moments of insight, such as when a
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wildflower opens up to us with all its completeness and
beauty. Writers and poets attempt to share this experience
by recreating it in the mind of the reader (see e.g., Brooks,
2011, for the different approaches to writing haiku). How
this may be achieved, what processes of (re-)construction
and insight go on in the reader’s mind (and brain), is a
question that has concerned poets for a long time, with a
view to utilizing this knowledge in their work. For in-
stance, Matsuo Bashod, the 17th-century Japanese haiku
master, gave this advice to haiku poets: “Go to the pine if
you want to learn about the pine, or to the bamboo if you
want to learn about the bamboo. And in doing so, you must
leave your subjective preoccupation with your self. Other-
wise you impose yourself on the object and do not learn.
Your poetry issues of its own accord when you and the ob-
ject have become one—when you have plunged deep
enough into the object to see something like a hidden glim-
mering there. However well phrased your poetry may be,
if your feeling is not natural—if the object and yourself are
separate— then your poetry is not true poetry but merely
your subjective counterfeit” (cited in: Kacian, 2006, pp.
42-43). More recently, this question has attracted the in-
terest of researchers in the areas of Cognitive and Neuro-
Cognitive Poetics (Hsu, 2014; Stockwell, 2002, 2015;
Tsur, 2009; Vandaele, 2009; Zeman, 2013).

Central to this field of (Neuro-)Cognitive Poetics is the
idea that studying the processing of literary language — in
particular poetry — provides an apt approach for bringing
together the cognitive with the emotional level of pro-
cessing (Jacobs, 2015). The cognitive perspective focuses
on how the understanding of literary texts is achieved con-
ceptually (e.g., via processes like (real and simulated) per-
ception, thought, conceptualization, prediction/expecta-
tion generation, etc.), that is, it emphasizes “rational deci-
sion-making and creative meaning construction” (Stock-
well, 2002, p. 151). The complementary, emotional per-
spective focuses on the motives and feelings intricately in-
volved in (i.e., both driving and associated with) the com-
prehension processes. Among those affective components
of literary reading count, for instance, thrill and pleasure-
seeking, experiences of joy or sadness, as well as aesthetic
liking and appreciation. The aim of (Neuro-)Cognitive Po-
etics is thus to bring together the cognitive and affective
perspectives in one account of literary reading (Freeman,
2009; Jacobs, 2015; Schrott, 2011).

This dual approach has perhaps been spelled out most
systematically by Jacobs and collaborators. In their
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(qualitative) model of literary reading (Jacobs, 2015;
Schrott, 2011), they assume that all literary texts, including
even single words in isolation, consist of, and transport,
background [BG] and foreground [FG] features, in various
mixture ratios (see also Van Peer et al., 2007) 1. When
combined, these elements constitute the ‘meaning Gestalt’
of a text (Iser, 1976). Gestalt Psychology (Arnheim, 1974;
Gombrich, 1984; Koffka, [1935]2000; Wertheimer, 1923)
has described processes that organize the array of elemen-
tary features in the visual field into unified, coherent ‘ob-
jects’ that can become the focus of attention in perception
(against a background ‘context’). In analogy to the Gestalt
principles of perceptual organization (for applications in
cognitive linguistics, see, e.g., Croft, 2004; Langacker,
2008; Ungerer, 2006), processes of literary construction
and appreciation are seen as encouraging play with differ-
ent perspectives, conceptions, and expectations, and thus
of processes that are all directed towards eventually arriv-
ing at a coherent, contextualized ‘meaning Gestalt’ for a
text.

According to Jacobs (Jacobs, 2015), shifts between
background and foreground features figure centrally in this
process of literary comprehension (see also Liidtke et al.,
2014). BG features are said to be the elements of a text that
create a feeling of familiarity in the reader: familiar words,
phrases, and images; familiar situation models, socio-cul-
tural codes, and affective scripts. As such, BG features are
coherent with readers’ previous experiences and expecta-
tions, and thus provide them with a context against which
the cognitively more challenging FG features stand out and
in which they can be grounded (Stockwell, 2002). Back-
ground features therefore enable rich and relatively effort-
less cognitive simulation, and, accordingly, facilitate auto-
matic (fast) processing of the respective passages of liter-
ary texts (Jacobs, 2015; Schrott, 2011). In contrast, FG fea-
tures, such as unusual form elements (including, in poetry,
the use of line breaks) and semantic vagueness or ambigu-
ity as well as textual inconsistency or (seeming) incoher-
ence, may be brought in a relationship of tension or

! Following Jacobs and colleagues (e.g., Schrott & Jacobs
2011), we are relating here to the definition of fore-
grounding prevalent in the formalist/structuralist tradition
in literary theory. On this definition, what is fore-
grounded is unfamiliar — it ‘stands out’ from its surround-
ings by being unexpected: by possessing “salience by sur-
prisal” or “novelty” — and results in de-familiarizing and
de-automatizing effects. In contrast, other notions of
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conflict with the BG elements, interrupting the (automatic)
processing of texts by capturing attention.

In such situations, the repertory of standard cognitive
and affective schemas no longer suffices to make meaning.
Instead, FG elements challenge the situation model that a
reader has formed on the basis of the BG elements and
make it necessary for her/him to reconsider and update this
model. This will trigger a controlled (slow) reading mode,
involving ongoing, cognitively challenging processes of
‘meaning Gestalt’-construction through information inte-
gration and synthesis. Reaching the end of this effortful
“aesthetic trajectory” (Fitch, 2009) is likely experienced as
rewarding: “after initial moments of familiar recognition,
followed by surprise, ambiguity, and tension, the closure
of meaning gestalts [releases the tension and is] ... occa-
sionally supplemented by an ‘aha’ experience ... or feeling
of good fit, ‘rightness’, or harmony ...” (Jacobs, 2015, p.
16).

Haiku as paradigmatic study material for
(Neuro-)Cognitive Poetics

In the (Neuro-)Cognitive Poetics approach, texts are
analyzed and used for investigating the cognitive and emo-
tional processes involved in their reception (Jacobs &
Kinder, 2017; Lidtke et al., 2014; Obermeier et al., 2013).
In a recent study (Miiller et al., 2017; see also Geyer, Giin-
ther, Kacian, Miiller, & Pierides, 2018; Pierides, Miiller,
Kacian, Giinther, & Geyer, 2017), we argued that short
forms of poetry, and in particular the specific form of nor-
mative, three-line ELH (Kacian, 2015), provide a ‘para-
digmatic’ material for studying the reading of poetic texts
(another type of short poetry worth considering in future
research might be microrrelatos; see, e.g., Lagmanovich,
2006). Haiku poems (see Figure 1 for examples) record a
moment of insight into the nature of the world, in an effort
to share it with others (Kacian, 2006). The contemporary
poet aims to convey her/his experience of that moment (in-
cluding recollected as well as imagined moments) in the
present, in words that render it so concisely and directly —

foregrounding assume that what is salient is what is eas-
ily accessible from memory (“salience by entrenchment”;
e.g., Schmid & Giinther, 2016) or what is assigned prom-
inence in a sentence, usually via the strategic use of infor-
mation structural means (e.g., van Dijk & Kintsch 1983).
As the present study was not designed to delineate the no-
tion(s) of foregrounding at work in the reading of haiku,
this issue must be deferred to future work.
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without commenting, explaining, or marveling at the ex-
perience — and, at the same time, so suggestively — making
the words expand in the reader’s mind into a multitude of
images and feelings — that it is possible for the reader to
re-create and share that moment and the experience it en-
capsulates.

Normative ELH — brief poems, unrhymed, unfolding
over three lines, in a short—long—short line pattern, with, as
a rule, fewer than 17 syllables in total — fulfill two desid-
erata for empirical studies: (i) While varying widely in
content (meaning), they are compositionally well con-
strained and highly similar in structure; they thus consti-
tute ideal test material for experimental research in
(Neuro-)Cognitive Poetics by allowing for systematic var-
iation of stimulus features and repeated measurement. (ii)
ELH engage a rich set of mental functions with the mini-
mum of linguistic means, using everyday, unadorned lan-
guage, characterized by the use of high-frequency vocab-
ulary and ‘plain style’ (Brooks, 2011), thus offering a po-
tent literary form for investigating processes of meaning
construction. Importantly, processes of arriving at a coher-
ent ‘meaning Gestalt’ (Iser, 1976) can be assumed to figure
centrally in ELH comprehension, since it requires the res-
olution of surprise induced by the fact that ELH usually
juxtapose two seemingly unconnected images.

It is this clearly defined design feature of image juxta-
position, and the consequent need of resolving the tension
between the two images at the core of ELH, which renders
them a particularly suitable study material for (Neuro-
)Cognitive Poetics: it confronts readers with a particular,
genre-specific pattern of BG-FG alternations, which will
be described in more detail in the following.

Contemporary haiku poets use ordinary, everyday
words, images, and concepts, importantly including key-
words (such as cherry blossom, harvest moon, or new
year’s eve) that refer to a season, occasion, or aspect of the
environment and have a rich, and long, tradition known to,
and shared by, the poets and their (initiated) readership.
Such keywords thus evoke in the reader’s mind, in a nut-
shell, a season of the year and associations, literary con-
nections, and (partly cultural) scripts that ground the poem.
Accordingly, they provide background features that allow
for an element of immersion on the part of the reader. As
their characteristic foregrounding element, normative two-
image haiku contain a ‘cut’ (referred to as ‘kire’ in the Jap-
anese tradition), that is: a break point or gap between two
(at first glance) often seemingly disparate images, or parts,
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of the haiku. ELH thus make central use of the poetic de-
vice of juxtaposition: two images (Kacian, 2006) — or, in
Reichhold’s (Reichhold, 2000) terms, fragment and
phrase — are juxtaposed side by side in a more or less tense
relationship, inviting comparison of the haiku’s constitu-
ent elements to unravel the significance of the moment the
poet presents, that is, to (re-)construct the poem’s meaning
(Kacian, 2006). Haiku poets consider the kire or cut as the
central feature of haiku and the engine by which it runs;
and the gap created by the cut is crossed by the charge of
meaning(s) which seek to unify the poem — a successful
haiku is one which completes the circuit in a unique and
unexpected, yet totally satisfying, way.

Structurally, the cut may be placed either at the end of
the first line (i.e., the first line constitutes the fragment and
lines 2 and 3 the phrase; henceforth referred to as L. /-cut
haiku) or the end of the second line (i.e., lines 1 and 2 con-
stitute the phrase and line 3 the fragment; henceforth L.2-
cut haiku) — for examples, see Figure 1. Conceptually, the
strength of the juxtaposition (the semantic distance) be-
tween the fragment and phrase images varies between dif-
ferent types of haiku. In context—action haiku, “one of the
images ... establishes the setting where the haiku moment
is experienced; the other suggests the activity which
caught the notice of the poet’s imagination” — so, for the
reader, closing the gap between the two images is more
straightforward. In juxtaposition haiku, by contrast, “two
images not obviously related by context or action are
paired” (Kacian, 2006) — with a clear, recognizable break,
or gap, between the two parts.

With both types of haiku, the cut gives rise, at first, to
a startling experience and feelings of discrepancy, which
in turn activates processes of reflection and re-appraisal to
bridge the gap and close the haiku’s meaning. The realiza-
tion of how the juxtaposed images fit together is referred
to as haiku moment, which may involve an ‘aha’ experi-
ence, aesthetic appreciation, and feelings of reward. By in-
voking this aesthetic trajectory, haiku thus invite reader
participation in (re-)constructing the poem’s meaning and
experiencing the haiku moment (see, e.g., Brooks, 2011,
for an extended discussion of different approaches to haiku
writing and reading).

On this basis, we proposed that “haiku provide an ideal
study medium for neuro-/ cognitive poetics: the construc-
tive device of juxtaposition, within the context of the brev-
ity and compositional consistency of the form, makes
haiku highly attractive for the scientific investigation of
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central processes that go on in the reader’s mind-brain
while reading and appreciating poetic texts” (Miiller et al.,
2017, p. 6).

The ‘cut’ effect in our first study

The aim of our initial study (Miiller et al., 2017) was to
explore some of the processes involved in ELH reading —
in particular: processes involved in dealing with the cut —
by means of recording and analyzing the eye-movement
patterns participants produce while reading and re-reading
haiku. This approach is based on the ‘eye-mind (immedi-
acy) assumption’ (Just & Carpenter, 1980): eye move-
ments tell us where, when, and for how long attention is
allocated within the text to extract information and inte-
grate it into global meaning. The question was whether cut
position effects (and their potential modulation by haiku
type) would at all be reflected (or be discernible) in the
eye-movement patterns.

In some of its aspects, our study thus adds to the exist-
ing tradition of investigating the effects of violations of se-
mantic and/or discourse coherence on eye-movement pat-
terns in text reading in general (e.g., Camblin et al., 2007;
van Der Schoot et al., 2012; Wang et al., 2008), and in the
reading of specific text types (e.g., jokes: Ferstl et al.,
2017, or sarcastic texts: Olkoniemi et al., 2019) in particu-
lar. However, our approach goes beyond this tradition in
that the cut effect in haiku, rather than being exclusively
driven by semantic incoherence, is brought about by the
unique combination of patterns of (seeming) semantic in-
coherence with genre-specific syntactic and form features.

Although partly in line with recent investigations of
genre-specific eye-movement effects — such as in multi-
modal texts like comics or graphic novels (e.g., Laubrock,
Hohenstein & Kiimmerer, 2018) —, demonstrating charac-
teristic eye-movement effects of such a multidimensional
device of genre-specific poetic writing as the ‘cut’ would,
to the best of our knowledge, have novelty value in the
cognitive-poetics literature. While some stylistic and form
features typical of poetic texts, like the spatial layout of the
text on the page (Roberts et al., 2013) or the stylistic device
of enjambment (see also Carminati, Stabler, Roberts, &
Fischer, 2006; Koops van’t Jagt, 2014) have been identi-
fied to have specific effects on eye movements during
reading, to our knowledge, there have not been other find-
ings of signature eye-movement patterns reflecting the
more content-related features of an unexpected sharp
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thematic or imagistic ‘turn’ in poetry, as is, for instance,
also characteristic of sonnets (Burt & Mikics, 2010).

The most striking finding in our initial study of haiku
reading was a marked cut effect: fixational dwell times (ag-
gregated fixation durations per word, normalized per
words in a line) were longer in the haiku’s fragment line
than in the phrase lines. We took this to suggest that en-
countering the cut acts as a foregrounding, attention-cap-
turing feature, with the eye and thus the mind then focus-
ing predominantly on the fragment line, which provides
the ‘pivot’ for meaning resolution (through the establish-
ment of textual coherence via the integration of the two
images). This cut effect was evident both when the cut oc-
curred at the end of line 1 (L.1-cut haiku: fragment in line
1) and when it occurred at the end of the line 2 (L.2-cut
haiku: fragment in line 3), though it was more marked in
the latter case. Also, the cut effect was stronger for juxta-
position than for context—action haiku, reflecting the
strength of the (functional-)conceptual distance or discrep-
ancy between the two parts. Accordingly, the fact that we
were able to establish such signature eye-movement pat-
terns when readers (who, in our exploratory study, were
naive to the genre) encounter the cut in haiku suggests that
normative ELH are a particularly potent material for stud-
ying on-line processes of literary meaning construction in
(Neuro-)Cognitive Poetics.

Thus, our exploratory study provided promising evi-
dence of the cut effect (expressed in signature eye-move-
ment patterns) in the reading of haiku. However, there
were several methodological caveats — relating to the pres-
ence/absence of explicit cut markers (i.e., punctuation
marks; see below for details), imperfectly balanced cut po-
sition and haiku type samples, and lack of a control condi-
tion — that limited any firm conclusions.

Concerning cut markers: haiku poets may indicate, and
emphasize, the cut by the use of explicit punctuation, such
as dash (“—), ellipsis (‘...”), comma, semi-colon, ques-
tion mark, etc. (example: “last rites—/ I watch her eyes / let
go of me”: Teki, 2012), whereas in others the cut is an un-
marked, text-inherent feature (example: “bruised apples /
he wonders / what else I haven’t told him”: Allen, 2011).
The use of cut markers is not obligatory, but rather a matter
of poetic choice or technique: the cut itself would normally
be clearly discernible even without the use of markers
(Gilli, 2001). On the part of the reader, while encountering
a cut marker may initially give rise to a startling experi-
ence, interrupting the flow of reading, at least certain types
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of punctuation suggest a certain ‘reading’, thus guiding the
integration of the juxtaposed images. For instance, an el-
lipsis marker will prompt the reader to think beyond what
is being said, about what is being omitted or alluded to,
which may lead to the development of expectations that
inform the reading of the post-cut line(s); similarly, a ques-
tion mark may prompt the reader to generate possible
(likely) answers, which then again inform further meaning
construction, while a dash may indicate a pause like a full
stop, and strongly imply the introduction of new, unex-
pected material. That is, cut markers might trigger pro-
cesses of active (semantic/episodic) memory search and
the formation of reader expectations, which can then func-
tion as top-down constraints on the reading of the remain-
ing text. While such additional processes would be effort-
ful and consume time, engaging in them may ultimately
yield savings, because the markers — which were placed
there very deliberately by the poet — provide pointers to the
poem’s meaning and prompt readers to engage in pro-
cesses required for meaning resolution relatively early in
reading.

These predictions concerning possible effects of cut
markers are largely in line with findings from studies of
general effects of punctuation (mostly commas) in (non-
literary) reading. Those report that punctuation marks cor-
relate with reduced reading speed/‘pauses’ before the mark
as well as facilitated processing of the text passage imme-
diately following it, including the reduction/prevention of
regressive movements (Hill & Murray, 2000). This might,
generally, indicate that they function as markers of higher-
level/functional processing units in reading (Pynte & Ken-
nedy, 2007). More specifically, it has been suggested that
(a) punctuation marks might constitute triggers for mean-
ing wrap-up processes (Hill & Murray, 2000), as well as
for the (related) generation of expectations on the subse-
quent passages (Hirotani, Frazier, & Rayner, 2006); that
they (b) might constrain the scope of certain modes of pro-
cessing (e.g., distributed as opposed to serial processing;
see: Pynte & Kennedy, 2007). In addition, there is (¢) evi-
dence that punctuation marks play an important role in
how a clause is parsed and, consequently, interpreted. Sev-
eral studies find that punctuation marks suggest one pat-
tern of resolution for a structurally ambiguous clause or
sentence more strongly than its possible (competing) alter-
natives (Carrol, Conklin, Guy, & Scott, 2015; Drury,
Baum, Valeriote, & Steinhauer, 2016), and thus contribute
centrally to processes of disambiguation (Kerkhofs, Vonk,
Schriefers, & Chwilla, 2008; Steinhauer & Friederici,
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2001). Furthermore, some findings suggest that which par-
ticular kind of punctuation mark is used can make a differ-
ence (Carrol et al., 2015). This aspect, however, has re-
ceived relatively little attention in research so far. The
same accounts for context-, condition-, and genre-specific
effects (Hill & Murray, 2000).

Thus, at least when a marker is present to emphasize
the cut in a haiku, it may not be surprising that a cut effect
is actually observed. However, in our exploratory study,
the presence versus absence of explicit cut markers was an
uncontrolled variable, and so we could not be certain
whether a cut effect would arise even in haiku without ex-
plicit markers, or to what extent our effect pattern was at-
tributable to more formal — rather than content-based —
properties of our reading material. Second, our sample po-
ems presented for reading were not entirely balanced (e.g.,
they included only relatively few L.2-cut context—action
haiku, which appear to be overall rarer in the literature).
This left open the possibility that the (structural, semantic)
specifics of the particular poems that we presented in the
various conditions (cut position: L.1-cut vs. L.2-cut x
haiku type: context—action vs. juxtaposition), especially
conditions with fewer poems, may have driven the more
complex, interaction effects (i.e., the cut effect being mod-
ulated by cut position and haiku type). Third, our explora-
tory study lacked a control condition against which to
compare the reading of our cut, two-image haiku — see our
discussion of the limitations in the previous paper (Miiller
etal., 2017).

Objectives and overview of the present study

Given these limitations, the present study was designed
to replicate, and extend, the results of our exploratory
study, importantly controlling for the three problems out-
lined above. In particular, we adopted a fully balanced,
factorial design with both structural and conceptual haiku
features as independent variables. More specifically, the
independent variables were: (1) (semantic) haiku type:
context—action vs. juxtaposition, (2) (structural) cut posi-
tion: L.1-cut vs. L.2-cut, and (3) cut marker: present vs.
absent. We ensured equal numbers of poems in each of
these (2 x 2 x 2 =) 8 conditions/categories. Also (as already
in the exploratory study), the various categories were
matched for a host of linguistic parameters (see full list in
the Methods section below and in the Appendix) to ensure
that any differential eye-movement patterns could not be
attributed to (more general) linguistic factors, that is,
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haiku type cut marker  example poem source

last rites—
Hansha Teki, The Heron's Nest,

present | watch her eyes Vol. XIV:3, 2012
(reprinted with permission)

L.1-cut let go of me
fragment: L.1
phrase: LL.2-3 heatwave
c Stella Pierides, The Heron's Nest,
o absent | see more Vol. XV:4, 2013
= (reprinted with permission)
2 3 of my neighbors
<5 -
é = the bright edge
- Jo Mclnerney, The Heron's Nest,
c present of a falling axe. . . Vol. XVII:4, 2015
8 . (reprinted with permission)
L.2-cut low winter sun
fragment: L.3
phrase: LL.1-2 .
closing my eyes . .
Billy Antonio, The Heron's Nest,
absent to find it Vol. XVII:1, 2015
(reprinted with permission)
cricket's song
music two centuries old—
Gary Hotham, Brussels Sprout,
present the color flows Vol. XI1:2, 1995
(reprinted with permission)
L.1-cut out of the tea bag
fragment: L.1
plicez UL29 bruised apples
Melissa Allen, Acorn, 26, 2011
S absent he wonders what else (reprinted with permission)
i IS I haven't told him
8
® < another talk
-— Stewart C. Baker, Frogpond,
= present that's only in my head. . . 36:3, 2013
—_ (reprinted with permission)

L.2-cut summer rain

fragment: L.3
phrase: LL.1-2

from the throat

. Claire Everett, Acorn, 26, 2011
absent of a blackbird (reprinted with permission)

morning star

behind the camera

Eve Luckring, Frogpond, 28:2, 2005

| face (reprinted with permission)

my family

one-image
haiku

Figure 1. Example haiku from the sample used in the study, for each of the eight haiku type x cut position x cut marker conditions. In
context—action haiku, one component (image) of the haiku, the fragment, provides the context (take, for example Hansha Teki’s, 2012,
poem: [fragment] “last rites—) and the other, the phrase, describes an action set within this context ([phrase] “I watch her eyes / let go
of me”). Both images, although each relatively familiar, are set in a relationship with one another by the poet. In juxtaposition haiku,
by contrast, there is no straightforward (familiar) context—action relationship, that is, the images juxtaposed are more jarring, in a
relationship of tension that needs to be resolved (e.g., Melissa Allen’s, 2011: [fragment] “bruised apples /” [phrase] “he wonders / what
else I haven’t told him”). The cut can either be at the end of line 1 (L.1-cut, i.e., the fragment part is in line 1) or at the end of line 2
(L.2-cut, i.e., the fragment is in line 3). Further, cut effects can be reinforced by punctuation (i.e., explicit cut markers) at the end of
the fragment line 1 (L.1-cut haiku) or central line 2 (L.2-cut haiku). In the present study, reading behavior was also assessed in a control
condition: one-image haiku (e.g., “behind the camera / I face / my family”, Eve Luckring, 2005) with only a single picture/image, i.e.,
without tension between conflicting background and foreground elements (fragment and phrase lines in haiku, respectively).

differences differences that are not characteristic/defini- Finally, we also introduced a control condition for our
tional of the different haiku types compared. two-image haiku, that is, for the haiku with a salient cut.
The question of what constitutes an appropriate control
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text for a poetic text is a difficult one, and our choice of
control texts requires some justification. One option would
have been to use some short, ‘ordinary’ text/sentence.
However, it is known that approaching a text in a “poetic’
attitude of reading (having been instructed that the texts
are poems) differs fundamentally from the reading of or-
dinary text (Carminati et al., 2006; Hanauer, 2001; Yaron,
2002, 2008). An alternative control might have been a syn-
tactically regularized, ‘uncut’ sentence (without line
breaks) re-describing a haiku using (much) the same words
(e.g., “As they cross the border at night, the elephant calf
holds his mother’s tail”). However, such re-descriptions
would not always be possible (especially for juxtaposition
haiku) because the haiku’s juxtaposed parts may ‘refuse’
to be brought together in a regular English sentence — quite
apart from the fact that in most cases such sentences would
require the use of relatively more function words (e.g.,
prepositions, determiners, conjunctions, etc.), which
would result in the loss of the brevity and punchiness char-
acteristic of haiku. Merely removing the line breaks while
retaining the irregular and/or fragmentary syntactic struc-
ture does not constitute an option either. As reported by
Yaron (Yaron, 2008) such poem-based texts are usually
rejected by readers as unacceptable and/or incomprehensi-
ble, because they do no trigger the specific mode of ‘po-
etic’ reading which renders readers willing to accept and
deal with seemingly obscure, formally and/or semantically
highly irregular forms of language use. Thus, given that
such texts are ruled out too, we opted for a ‘poetic’ control
text: three-line one-image haiku.

As the label implies, one-image haiku render only one
image (rather than two images) and are thus, by definition,
‘uncut’ (an example would be: “behind the camera / I face
/ my family”: Luckring, 2005). At the same time, they be-
long to the poetic genre of normative haiku and are thus
characterized by similar features (such as brevity, una-
dorned language, and a three-line structure) as ‘cut’, two-
image haiku. Accordingly, we believe that one-image
haiku serve as the most suitable control condition for stud-
ying cut effects compared to the alternatives considered
above. The one-image haiku we used as controls had (in
our experts’ assessment) no salient cut, that is: they did not
involve a juxtaposition of two semantically/conceptually
as well as contextually distant images. Accordingly, arriv-
ing at a coherent interpretation of these poems should be
considerably easier compared to two-image haiku, and we
expected this to be reflected in the absence of the ‘cut ef-
fect’ in the reading patterns.
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Note that, in addition to the recording of participants’
eye movements while they read a set of poems, they had
to answer a number of subjective (rating) questions after
each haiku (e.g., understanding achieved, etc.). In a later
phase, participants were again presented with the poems
they had read, along with a set of new poems, in random-
ized order, and they were required to give a recognition
response (haiku already read/not read). Finally, in addition
to measuring eye movements, we also recorded the elec-
troencephalogram (EEG) during haiku reading. This pro-
duced arich set of —eye-movement, EEG, subjective haiku
rating, and recognition memory — data that will be pre-
sented in a number of papers. As for the present paper, the
focus is on a closer examination of the cut effect, that is,
replication and extension of the eye-movement pattern that
we observed in the reading of two-image haiku in our pre-
vious (exploratory) study.

To foreshadow the outcome of the experiment reported
in the following: essentially, we were able (a) to replicate
the cut effects for two-image haiku; (b) to delineate them
from our one-image control; and (c) to show that the use
of explicit cut markers enhances these effects.

Method

Participants

Twenty-four participants, all students (of various aca-
demic subjects) at LMU Munich, took part in the study.
Three participants had to be excluded because of technical
problems during eye-tracking: poor calibration (2 partici-
pants) and loss of some 40% of data (1 participant). The
remaining sample consisted of 21 participants (13 female;
mean age: 25.19 years; age range: 20-36 years). They
were all native speakers of English, who reported that they
used English in over 80% (mean = 86.86%) of their current
daily language use and that they had not started to learn
any other language until after age of 7.71 years, on aver-
age. They all had normal or corrected-to-normal vision, in-
cluding normal color vision. Almost all were naive with
respect to the purposes of the study (only two had partici-
pated in a previous haiku reading study). Eight participants
reported to be regular readers of poetry, and two of these
were experienced with haiku in particular. Participants
gave informed, written consent prior to commencing the
experiment and were paid at a rate of 9.00 € per hour.
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Ethics statement

The study was conducted at the Department of Psy-
chology, LMU Munich. All experimental procedures were
standard: they consisted of the collection of mainly behav-
ioral data (eye-movement record, EEG record, subjective
ratings, memory test), without involving any invasive or
potentially dangerous methods, and were approved by the
LMU Psychology Department’s Ethics Committee in ac-
cordance with the Code of Ethics of the World Medical
Association (Declaration of Helsinki). Data were stored
and analyzed anonymously.

Apparatus

The experiment was conducted in a dimly lit and
sound-attenuated chamber. It was computer-controlled
(standard Intel PC, running XP operating system), with
control software purpose-written in C++. Stimuli were
presented on a 21-inch CRT monitor (AOC Amsterdam,
NL; frame rate: 120 Hz; screen resolution: 1024 x 768 pix-
els). Participants sat in a comfortable armchair and viewed
the monitor from a distance of 68 cm. Observers were en-
couraged to keep their heads still during reading (but no
specific devices were used for head stabilization), in an at-
tempt to minimize head movements (which could have
compromised the eye-movement record) and muscle arti-
facts associated with head movements or muscle tension
caused by a chin rest (which could have compromised the
EEG record). Note that the current article exclusively fo-
cuses on the eye-movement data and the subjective ratings
(memory-test performance and EEG effects will be re-
ported in forthcoming papers).

The haiku to be read during the initial reading phase of
the study, all consisting of three lines, were presented left-
aligned in the center of the monitor (black on white back-
ground). Prior to the onset of the haiku on a given trial,
participants were presented with a black (RGB = 255, 255,
255) fixation marker, a cross symbol, to the left (i.e., the
left-side boundary) of the first word in line 1; the distance
between the cross and first word was 0.8° of visual angle.
Overall, given the viewing distance of 68 cm (and a 21-
inch screen size), the average haiku covered a screen area
of some 4.4° x 8.6° of visual angle (the vertical distance
between individual lines was .98°). See Figure 2 for an ex-
ample display screen.

During reading, participants’ eye movements were rec-
orded, at a sampling rate of 1000 Hz, using a remote SR
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Research EyeLink 1000 desktop-mount eye-tracker (SR
Research Ltd., Mississauga, Ontario, Canada). Eye-move-
ment recording was calibrated at the start of the experi-
ment and after each 12th reading trial. Calibration was
considered accurate when fixation positions fell within
~1.0° for all calibration points. Calibration was further
checked at the start of each trial by the experimenter (by
pressing the space key on a standard German keyboard on
the control computer) as soon as stable fixation on the fix-
ation marker was established, and ended either once the
participant indicated (by pressing either the <1>, <2>,
<3>, or <4> key on the numeric keyboard) that s’/he had
completed reading or else after the maximum haiku read-
ing (=presentation) time of 12 sec.

Following the reading of each individual haiku, partic-
ipants were presented with a set of (seven) 4-point rating
scales, both to ensure the immediacy of the subjective re-
sponse to poem just read and to reinforce the instruction to
read with the aim of ‘understanding’ and ‘appreciating’ the
haiku (see also Menninghaus et al., 2015). As illustrated in
Figure 2, the rating questions and scales (in the example:
that for ‘surprise’) were presented above the poem. In de-
tail, poems were to be rated in terms of: (1) “How well
would you say you understood this haiku?” (scale: 1=did
not understand — 4=understand fully); (2) “When reading
this haiku, did you have a feeling of surprise?” (scale:
1=no surprise — 4=strong surprise); (3) “Did you experi-
ence a sudden insight into what the haiku means; i.e., did
you have an 'aha' sensation?” (scale: 1=no ‘aha’—4=strong
‘aha’); (4) “When reading this haiku, did you feel a more
joyful or a more sad emotion?” (scale: 1=more sad —
4=more joyful); (5) “How strong was your feeling?”
(scale: 1=very weak — 4=very strong); (6) “How beautiful
or aesthetically appealing would you say this haiku is (as
a short poem)?” (scale: 1=not at all appealing — 4=very ap-
pealing); (7) “How much do you like it?” (scale: 1=I do
not like it — 4=I like it very much). Rating scales belonging
to different cognitive/emotional ‘categories’ (understand-
ing achieved, surprise/‘aha’, emotion valence/arousal, and
aesthetic appeal/liking) were presented in immediate suc-
cession, but the category order was randomized across tri-
als/poems (see Fig. 2).

The reading phase was followed by a memory-test
phase, in which participants were again presented with the
full set of haiku on the screen (those read as well as unread
“foils’). To each haiku they had to issue (i) a yes/no recog-
nition response and (ii), in case of a positive response, a 4-
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Cross marker
until fixation

Reading
until button press
(max. 12 sec)

Rating

with myself
QUESTION
When reading this haiku, did you have a feeling of surprise?
————————————nosupise 1 | 2 | 3 | 4 stongsumrise

until button pA

glowing embers
the running argument

glowing embers
the running argument
with myself

Figure 2. Illustration of display screens with initial fixation-cross marker (screen 1), the haiku to be read (screen 2), and an example
rating question following the reading (screen 3). The poem depicted is by Stella Pierides (Pierides, 2015).

point scale rating of the certainty associated with this re-
sponse.

Materials

The ELH to be read by the participants, 64 haiku in to-
tal, and the foils additionally presented during the memory
test (another 32 haiku), were selected from highly reputed
(English-language) haiku journals and registries (such as
Frogpond, Modern Haiku, The Heron’s Nest, A Hundred
Gourds, The Haiku Foundation, among others). All se-
lected poems were three-line haiku, and (apart from the
one-image control haiku; see below) half of the poems
were context—action haiku and half juxtaposition haiku.
See Figure 1 for examples. Further, all haiku (except for
the one-image controls) had a clearly discernible cut (with
the two images being related by a context—action- or a jux-
taposition-type relationship), either at the end of line 1
(L.1-cut haiku) or at the end of line 2 (L.2-cut haiku). In
each half of the poems within each category, the cut was
either unmarked or it was rendered explicit by a punctua-
tion mark at the end of the cut line. This resulted in 2 (type
of poem: context—action vs. juxtaposition) X 2 (placement
of cut: L.1- vs. L.2-cut haiku) x 2 (cut marker: present vs.
absent) = 8 sets of haiku or experimental conditions (with
each 8 haiku per condition). In addition, there were 12 one-
image haiku (8 presented during reading and another 4

during the memory test; see Fig. 1) that had no salient cut
(as agreed by our haiku experts) and thus served as control
stimuli.

Of note, we ensured that all 9 experimental conditions
(8 two-image haiku plus 1 one-image haiku) were bal-
anced in terms of 13 general, ‘haiku-unspecific’ linguistic
parameters (item-length and frequency-related parameters,
as well as selected salience-associated categorial, con-
structional, and stylistic features), which — based on the
existing reading literature — could be expected to system-
atically influence attentional patterning in reading. A de-
tailed list of these parameters and an account of the related
analyses can be found in the Appendix. Given the absence
of any marked differences with respect to these parame-
ters, both among the two-image ELH in the various exper-
imental conditions and between the two-image and one-
image ELH, it is unlikely that any of the effects reported
below on readers’ eye-movement behavior are mainly/pri-
marily attributable to differences in general, haiku-unspe-
cific language variables.

Design and procedure

The experiment varied three (main) variables in an or-
thogonal manner: type of haiku (context—action, juxtapo-
sition), cut position (L.1-cut, L.2-cut), and cut marker
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(present, absent), and included both the (target) two-image
ELH and the one-image controls. Following an initial in-
struction, the experiment consisted of three distinct phases:
(1) practice, (ii) reading, and (iii) memory test.

The experiment started with a practice session of a total
of six trials, to familiarize observers with the reading ma-
terial, the eye-tracking device, and the scheduling of
events on a given trial. Only one-image haiku were shown
during the practice session; these (one-image) poems were
not re-presented in the subsequent reading (or memory)
phase. Upon participants signaling the end of their reading
by a button press, or after a maximum poem presentation
time of 12 sec, they answered seven rating questions (with
question order randomized across trials). The next trial
started after completion of the ratings. Eye-tracking was
already used during the practice trials (data not recorded)
for participants to become familiar with the calibration
procedure and the scheduling of events on a given trial
(specifically, with having to initially hold their gaze stable
at the fixation cross at trial start for the presentation of the
poem to be launched).

In the reading phase, the same set of 72 haiku (32 con-
text—action, 32 juxtaposition, and 8 one-image haiku) were
presented to all participants in a trial order determined ran-
domly for each participant. Each haiku was presented for
a maximum time of 12 sec, or shorter if the participant ter-
minated reading earlier (by pressing the <1>, <2>, <3>, or
<4> key). After participants had completed reading the
haiku, a set of seven rating questions was administered,
asking them to indicate their understanding achieved, any
experience of surprise/‘aha’ associated with reading, how
they judged the emotional valence/arousal of the poem,
and its aesthetic appeal/their liking of the poem. After a
blank interval of 1 sec following the last rating, the next
trial started automatically with a new fixation cross. Once
observers gazed at the cross, the next poem appeared.

At the end of the reading phase (which lasted about 35
minutes in total), participants were given a break of some
5 minutes (in which they stayed in the experimental room).
Subsequent to this, they were informed that, in the next
phase, they would be presented with haiku they had al-
ready read (72 poems) as well as new haiku they had not
seen before (36 ‘foils’; participants were not told the ratio
of foils to already read haiku); the task was to identify the
haiku they had read (yes/no recognition response) and in-
dicate the confidence associated with this decision. Eye-
tracking was continued during this phase.
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Altogether, these three phases took about 1 hour to
complete.

Data analysis

For the analysis of participants’ reading eye-movement
parameters (gaze durations, fixations), we compared the
effects of our experimental variables in a Bayesian
ANOVA-type analysis. The Bayes Factor of a given main
effect or interaction was obtained by comparing a linear
model including the effect of interest (e.g., main effect of
haiku type, i.e., more pronounced difference in fragment
vs. phrase line reading times for juxtaposition compared to
context—action haiku; cf. Miiller et al., 2017) to a null
model which omits the effect (as implemented in the R
package BayesFactor by Morey & Rouder: Morey, 2015).
Poem number (for the analysis of formal language varia-
bles; see Appendix) and participant number (for the anal-
ysis of participants’ reading times) were always included
as random effects. We used the suggested default variance
priors for linear models with a scale parameter of V2/2
(Morey, 2015). A main effect or interaction was consid-
ered ‘substantial’ if the Bayes Factor was greater than 3. A
Bayes factor less than 1/3 was considered as ‘substantial’
evidence for the absence of a main effect or interaction
(Wetzels et al., 2011). Bayes Factors in-between these
thresholds would indicate that the evidence for or against
an effect was ‘inconclusive’. For direct comparisons, we
used two-tailed paired Bayesian t-tests. For these, we as-
sumed a Cauchy distribution of the standardized effect
sizes with the scale parameter r = \2/2 over the interval 0
to oo, which has been suggested as a default prior for psy-
chological research (Rouder, Speckman, Sun, Morey, &
Iverson, 2009).

Results

Data were analyzed using R (R Core Team, 2017), and
Bayes Factors (BF10) were calculated using the package
BayesFactor (Morey, 2015). Using SR Research default
settings, eye movements were classified as saccades if
their speed exceeded 35°sec and their acceleration
9500°/sec?. The eye movement record was stored and later
on analyzed off-line using SR Research Data Viewer (ver-
sion 3.1.97). The first saccade was defined as the first eye
movement landing 0.8° to the right of the fixation cross.
46.23% of the trials were automatically terminated when
reading time exceeded 12 sec (timed-out trials); all other
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trials were terminated manually, with a button press, by the
participants after an average reading time of 5.52 sec. Both
timed-out and manually terminated trials were included in
the analyses. The results from the analysis of oculomotor
variables will be presented in two sections: first analyses
of overall dwell times and second, analysis of first- vs. sec-
ond-/third-pass reading. In the latter, separate analyses
were performed for forward- and backward-directed eye
movements (progressions and regressions, respectively).
For these, only fixations following progressive and regres-
sive saccades within individual poem lines were consid-
ered.

Analysis of overall dwell times

As can be seen from Table 1, in L.1-cut haiku, the total
fixational dwell time per word is longest in the line before
the cut (line 1), yielding a cut effect (i.e., differential per-
word dwell time between the fragment and remote phrase
line) of 258 msec (fragment line 1 vs. remote phrase line
3: 1008 vs. 750 msec). In L.2-cut haiku, by contrast, dwell
time is longest in the line after the cut (line 3), yielding a
cut effect of 249 msec (line 3 vs. line 1: 1015 vs. 766
msec). Further, the cut effect was stronger for juxtaposi-
tion haiku (fragment vs. phrase line: 1050 vs.733 msec; cut
effect of 317 msec) relative to context—action haiku (972
vs. 783 msec; cut effect of 189 msec). For one-image (con-
trol) haiku, by contrast, the dwell times were equivalent
for the two marginal (first and last) lines (line 1 vs. line 3:
709 vs. 710 msec). These observations were substantiated
statistically: an analysis of the cut effects per word (dwell
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time fragment minus dwell time [remote] phrase line) by
means of a one-way ANOVA revealed substantial evi-
dence for the effect of poem type (juxtaposition, context—
action, one-image): BF10=6.3+e7.

This suggests that the extended processing of the (frag-
ment) image before the cut (L.1-cut haiku) or, respec-
tively, after the cut (L.2-cut haiku) is a unique feature of
two-image haiku, and not evident with one-image haiku.
Moreover, the semantic distance between the two images
had a major influence on reading behavior: the cut effect
was more marked for juxtaposition than context—action
haiku (BF10=60.41; see also Fig. 3, left panel). Of note,
the overall cut effect in two-image haiku emerged early on
during our (naive) readers’ exposure to this genre of poetry
and stayed relatively stable across the whole reading
phase. Examining the cut effect (collapsed across all ex-
perimental conditions) across eight reading ‘epochs’ (of 9
haiku each) in a single-factor ANOVA failed to reveal a
significant effect of epoch (in fact, the associated
BF10=0.03 provides strong evidence for a null-effect). A
less fine-grained t-test comparing the cut effect between
the first and second half of the reading phase (239 vs. 267
msec) also turned out non-significant (BF10=.28). Thus,
the fact that the cut effect was at most only slightly (nu-
merically) increased in the second half of the reading
phase makes it likely that this effect is an inherent, rather
an acquired, feature of the reading of two-image haiku. —
This effect pattern essentially corroborates our previous
findings (Geyer et al., 2018; Miiller et al., 2017).

Table 1. Total dwell times (in milliseconds; number of fixations given in parentheses) per word, corrected for differential line lengths
(in terms of number of words), for the three poem lines. As can be seen, readers spent overall more time in the fragment line (line 1 in
L.1-cut haiku and line 3 in L.2-cut haiku) relative to the [remote] phrase line (line 3 in L.1-cut and line 1 in L.2-cut haiku). The extended
time spent on the fragment line is referred to as cut effect (last row of table). Abbreviations: abs=absent; pre=present.

type of haiku
. .. . one-
juxtaposition context-action .
image
placement of cut
L.1-cut haiku L.2-cut haiku L.1-cut haiku L.2-cut haiku N/A
cut marker
abs pre abs pre abs pre abs pre NA
line 1 1109 928 754 770 1074 920 733 751 709
[4.14] [3.63] [2.80] [2.84] [4.07] [3.51] [2.86] [2.62] [2.71]
line 2 759 798 732 781 796 674 707 667 752
[3.08] [3.30] [2.97] [3.23] [3.09] [2.75] [2.99] [2.63] [2.77]
line 3 733 675 960 1203 859 733 954 941 710
[2.70] [2.57] [3.77] [4.15] [3.00] [2.66] [3.58] [3.55] [2.68]
376 253 206 432 215 187 165 190 1
cuteffect 1y 441 [1.06] [0.97] [1.31] [1.07] [0.85] [0.72] [0.93] [0.03]
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Figure 3. Results from the analysis of overall dwell times. Cut effects (differences in scanning time between the fragment and the
[remote] phrase line) scale with semantic-conceptual features of three-line poems (juxtaposition > context-action > one-image haiku;
left panel) and with their formal-structural properties, such as the use of punctuation (middle and right panels). Punctuation may render
the cut between the BG and FG image perceptually/cognitively more salient and thus, in L.1-cut haiku, focus information uptake on
the post-cut lines. As a result, punctuation brings about a reduction of fragment line scanning times for haiku with a cut after line 1
(L.1-cut haiku), while at the same time increasing fragment line scanning times for haiku with a cut after line 2 (L.2-cut haiku).

New findings relate to the effects arising from the pres-
ence (vs. absence) of explicit punctuation to emphasize the
cut in two-image haiku (see also the middle and right pan-
els of Figure 3). These cut marker effects proved strongly
dependent on the placement of the cut at the end of line 1
vs. the end of line 2 as revealed by a substantial cut loca-
tion x cut marker interaction (BF10 = 4.89; ANOVA of
cut effects with the factors poem type: juxtaposition vs.
context—action; cut location: L.1- vs. L.2-cut haiku; and
cut marker: present vs. absent). For L.1-cut haiku (with a
cut at the end of line 1), the cut effect was reduced, by 76
msec, when the poem contained an explicit cut marker (cut
marker present vs. absent, 220 vs. 296 msec; BF10=2.83).
The opposite was true for L.2-cut haiku (with a cut at the
end of line 2): the cut effect was 125 msec stronger when
the haiku contained an explicit marker (marker absent vs.
present: 311 vs. 186 msec; BF10=8.63). This differential
pattern suggests that encountering a cut marker at the end
of the fragment line (in L.1-cut haiku) renders the (phrase)
lines following the cut cognitively more salient, directing
information uptake towards these lines and thus reducing
the cut effect for L.1-cut haiku. For analogous reasons, ex-
plicit cut markers would enhance the cut effect for L.2-cut
haiku, as meaning resolution would require increased in-
formation uptake in the post-cut fragment line (line 3).

Differential cut-marker dynamics between
L.1- and L.2-cut haiku

As the cut effect (and its modulation by an explicit
marker) is reflected in a difference score — the differential
reading time between the fragment and phrase lines

(technically in the analyses above: the remote phrase line)
—, it is interesting to examine more closely how each of
these lines contributes to the effect pattern.

L.1-cut haiku: Examining the total dwell times (per
word) accumulated over all three poem lines reveals that,
for L.1-cut haiku, the reading time is overall reduced when
there is an explicit cut marker vs. when there is not: 2,364
vs. 2,665 msec, BF10=507.96; that is, the presence of a cut
marker yields total savings of 301 msec per word. Of these
total savings, 167 msec (55%) originate from the single
fragment line, as compared to 42 and 92 msec from the
first and the second/remote phrase line, respectively. Thus,
the presence of a cut marker benefits mainly the ‘working-
out’ of the fragment line, though the phrase lines benefit
as well (albeit to a lesser extent).

L.2-cut haiku: In contrast to L.1-cut haiku (in which an
explicit cut marker gives rise to savings in reading time),
for L.2-cut haiku, the total reading time is increased when
there is an explicit cut marker vs. when there is not: 2,556
vs. 2,421 msec, BF10=12.42, i.e., the cut maker yields to-
tal costs of 135 msec. Of these, 115 msec (85%) are at-
tributable to the fragment line (as compared to only 4 and
15 msec to the first/remote and the second phrase line, re-
spectively).

Differential cut-marker dynamics between el-
lipsis and dash markers
Given these cut marker effects, we went on to ask

whether the marker effects would differ depending on the
type of marker used to emphasize the cut in the present
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poem sample: ellipsis vs. dash markers. Note that this is a
post-hoc analysis we could perform only for juxtaposition
haiku, because we had an equal number of ellipsis and dash
markers in the two cut-position conditions (L.1-cut, L.2.-
cut) only for this type of poem (for context—action haiku,
poems with an ellipsis marker were rare, so that any
marker-type effects obtained might really be owing to
properties of these particular haiku). This analysis did re-
veal ellipsis markers to function differently, in terms of
eye-movement patterns and cut effects, to dash markers.

In more detail, for comparing the effects of the two
types of cut markers, we computed (1) the cut effect and
(2) the modulation of the cut effect by the presence of an
explicit marker for each experimental condition (cut posi-
tion: L.1-cut, L.2-cut; cut marker: ellipsis, dash). For as-
sessing the modulatory effect of the cut markers, we sub-
tracted cut effects in the respective (ellipsis, dash) marker
condition from those in the marker-absent baseline. Dif-
ferences in the impact of individual cut markers (ellipsis,
dash) on reading should be revealed by systematic varia-
tions of this cut-effect difference measure.

For L.1-cut haiku, the cut effect was overall (i.e., in
terms of the overall reading times per word) comparable
between the dash and the (marker-absent) baseline condi-
tions (366 vs. 376 msec; BF10=.23, cut-effect difference:
—10 ms, with the negative sign indicating a reduction of the
cut-marker effect), whereas it was significantly reduced
with ellipsis markers (243 vs. 376 ms; BF10=8.12, cut-ef-
fect difference: —133 ms). In contrast, for L.2-cut haiku (in
which the presence of a marker generally increased the
time taken to read the fragment line, thus increasing the cut
effect), dash markers increased the overall reading time by
310 msec relative to the baseline (cut effects of 505 vs. 195
msec, BF10=23.54), which compares to an increase of 165
msec (i.e., effectively half the size) for ellipsis markers
(360 vs. 195 msec; BF10=6.28). These observations were
substantiated by a cut placement % marker type interaction,
BF10=12.73.

Thus, taken together, the evidence suggests that the
specific cut markers are being noticed and induce differen-
tial reading patterns, dependent on the cut position, with
ellipsis markers being more facilitative (cut at end of line
1) or less interruptive (cut at end of line 2) than dash mark-
ers.
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Analysis of first- and second-/third-pass reading

While the analysis of the overall dwell times showed
that the difference in (per-word) dwell times between the
fragment and phrase lines varies as a function of both se-
mantic-conceptual (semantic distance between images)
and formal-structural (cut marker/punctuation) features of
the two-image haiku, it remains unclear when, during the
reading of these haiku, these differences actually arise.
When examined at such a more ‘on-line’ level, we (Miiller
et al., 2017) found the reading of haiku to involve highly
non-linear patterns of eye movements: readers go forwards
and backwards within lines (with a greatly increased rate
of regressions within lines compared to that reported by,
e.g., Rayner, 1998, for normal text reading), and they jump
between lines not only in the standard, forward path, but
they also go back, for instance, from the end to the begin-
ning of the poem. Thus, frequently, a poem is sampled not
only once, but two or three times. To deal with this com-
plexity and gain a more detailed picture of the re-/reading
dynamics in the present study, we went on to examine the
sampling of two-image haiku in terms of the first-, second-
, and third-pass reading of each line, taking into account
differentially both progressive and regressive saccadic
movements (see, e.g., Hyond, Lorch, & Rinck, 2003, for a
similar analytical approach to examining eye movements
in the global reading comprehension of longer texts).
These passes accounted for about 85% of the overall read-
ing times (re-readings beyond a third-pass, accounting for
some 15% of reading activity, occurred too rarely to permit
meaningful analysis). Although the vast majority of eye
movements progresses with the text, readers may not nec-
essarily fixate each word or re-read a word already during
the initial, first-pass scan. In (non-literary) text reading,
approximately 25% of saccades move the eyes in the di-
rection opposite to reading direction (Rayner & Pollatsek,
1989). Of note, this percentage appears to be doubled in
the reading of ELH (Geyer et al., 2018; Miiller et al., 2017)
or poetry in general (Koops van’t Jagt, 2014; Roberts,
2013). Accordingly, we analyzed the dwell times follow-
ing progressive (left-to-right) and regressive (right-to-left)
saccades within lines — henceforth referred to as ‘progres-
sive’ and, respectively, ‘regressive dwell times’ — sepa-
rately for the various conditions of two-image haiku.

It is relatively undisputed that first-pass reading times
indicate processes associated with the initial interpretation
of a text region (line), while second- (and higher-)pass
reading reflects the re-evaluation of the initial
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interpretation (Rayner, 2009). In addition, there is robust
evidence that discourse incongruence effects —and thus the
type of effects that also underlies the ‘cut’ in haiku — al-
ready become manifest during first-pass reading (e.g.,
Camblin et al., 2007; Wang et al., 2008).

Technically, first-, second-, and third-pass reading
times were obtained by summing fixation durations (and
numbers) following progressive and regressive saccades
within (rather than across) individual poem lines. When
the eyes left a certain line — either forward by entering a
subsequent line or backward by entering a previous line —
the respective (first-, second-, third-)reading pass was con-
sidered to be complete for that line. Since both progressive
and regressive eye movements decreased with increasing
reading passes (first- vs. second- vs. third-pass: 40% vs.
27% vs. 18% of overall reading times), reading times were
collapsed across the second and third passes to obtain a
reasonably stable picture of the ‘late’ phases of reading
(henceforth referred to as ‘second-/third-pass’ reading). In
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terms of statistical analysis, for both progressive and re-
gressive dwell times, we first determined the cut effect
(fragment line reading times minus [remote] phrase line
dwell times) and examined this effect as a function of our
three experimental variables: haiku type, cut placement,
and cut marker, as well as comparing the cut effects be-
tween the first and the second reading pass. Tables 2 and 3
summarize the data separately for fixational dwell time ac-
tivity following progressive and, respectively, regressive
saccades.

There are four main findings. First, the ratio of (within-
line) progressive to regressive saccades is 1:0.74 overall.
In other words, some 40% of saccades are regressions: ap-
proximately 16% in line 1, 11% in line 2, and 15% in line
3. While these line-specific ratios differ little as a function
of the experimental variables (haiku type, placement of
cut, and explicit cut marker), they differ greatly between
first- and second-pass reading: more reading time was

Table 2. Fixational dwell times (per word) following progressive saccades during first-pass (top-half) and second-pass (bottom-half)
reading in milliseconds (number of fixations given in parentheses). Dwell times are normalized per word to correct for differential line
lengths in terms of word number among the three poem lines. The extended time spent on the fragment line (line 1 in L.1-cut and line
3 in L.2-cut haiku) relative to the [remote] phrase line (line 3 in L.1-cut and line 1 in L.2-cut haiku) represents the cut effect.

Left-to-right reading (progressions)

type of haiku
Jjuxtaposition context-action one-
image
placement of cut
L.1-cut haiku L.2-cut haiku L.1-cut haiku L.2-cut haiku N/A
cut marker
abs pre abs pre abs pre abs pre NA
first-pass reading
_ 280 266 216 188 251 243 218 192 193
[1.09] [0.88] [0.87] [0.66] [0.94] [1.02] [0.81] [0.74]  [0.72]
line 2 170 185 166 164 151 142 167 158 143
[0.60] [0.62] [0.71] [0.58] [0.60] [0.53] [0.68] [0.56]  [0.61]
line 3 204 189 246 332 220 210 269 295 196
[0.86] [0.78] [0.89] [1.22] [0.88] [0.93] [0.95] [1.00]  [0.73]
77 77 29 144 31 33 52 103 3
cuteffect 1,3 [0.11] [0.02] [0.57] [0.06] [0.09] [0.14] [026]  [0.01]
second-/third-pass reading
line 1 253 197 157 170 266 191 160 152 146
[0.92] [0.73] [0.69] [0.69] [1.11] [0.69] [0.53] [0.56]  [0.60]
line 2 130 133 130 126 138 120 142 112 127
[0.51] [0.53] [0.55] [0.49] [0.61] [0.49] [0.49] [041]  [0.49]
line 3 163 140 182 198 188 167 182 185 149
[0.55] [0.46] [0.66] [0.79] [0.73] [0.65] [0.66] [0.78]  [0.64]
91 57 25 28 78 23 22 33 3

cuteffect 55 [0.27] [-0.03] [0.10] [0.37] [0.03] [0.13] [0.22]  [0.04]
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Table 3. Fixational dwell times (per word) following regressive saccades during first-pass (top-half) and second-pass (bottom-half)
reading in milliseconds (number of fixations given in parentheses). Dwell times are normalized per word to correct for differential line
lengths in terms of word number among the three poem lines. The extended time spent on the fragment line (line 1 in L.1-cut and line
3 in L.2-cut haiku) relative to the [remote] phrase line (line 3 in L.1-cut and line 1 in L.2-cut haiku) represents the cut effect.

Right-to-left reading (regressions)

type of haiku
Jjuxtaposition context-action one-
image
placement of cut
L.1-cut haiku L.2-cut haiku L.1-cut haiku L.2-cut haiku N/A
cut marker
abs pre abs pre abs pre abs pre NA
first-pass reading
line 1 139 131 108 98 125 123 110 102 95
[0.51] [0.58] [0.39] [0.34] [0.46] [0.44] [0.42] [0.40] [0.37]
line 2 85 94 83 82 75 72 85 77 72
[0.34] [0.42] [0.30] [0.36] [0.27] [0.30] [0.36] [0.34] [0.25]
line 3 97 92 140 165 108 108 138 138 99
[0.42] [0.31] [0.57] [0.55] [0.38] [0.40] [0.49] [0.56] [0.39]
cut effect 42 39 32 67 18 15 28 36 4
[0.09] [0.27] [0.18] [0.21 [0.09] [0.04] [0.07] [0.17] [0.02]
second-/third-pass reading
line 1 241 184 149 168 233 163 156 154 135
[0.92] [0.75] [0.59] [0.69] [0.81] [0.59] [0.57] [0.53] [0.52]
line 2 130 130 128 120 132 117 138 107 123
[0.56] [0.46] [0.43] [0.47] [0.47] [0.43] [0.59] [0.46] [0.42]
line 3 154 149 179 222 167 164 182 180 141
[0.53] [0.55] [0.71] [0.77] [0.57] [0.67] [0.70] [0.73] [0.49]
cut effect 87 35 30 54 66 -1 25 26 6
[0.39] [0.20] [0.12] [0.08] [0.24] [-0.08] [0.12] [0.20] [0.03]

spent in individual poem lines following regressive sac-
cades in the second reading pass (in which the ratio be-
tween progressive and regressive fixations was balanced:
1.00:1.02, i.e., ca. 50% of saccades were regressions) as
compared to the first pass (in which the ratio was
1.00:0.46, i.e., ca. 30% of saccades were regressions). An
ANOVA of pro- vs. regressive fixation activity in the first
vs. the second pass yielded substantial evidence for the in-
teraction [BF10=1.94¢+09]. In other words, while two-im-
age haiku are sampled relatively linearly, in a predomi-
nantly forward-directed scan, during first-pass reading, re-
reading is more disfluent, involving increased backward-
directed scanning during the second pass. Interestingly, an
almost identical pattern was observed with one-image
haiku (first pass: 1.00:0.50, i.e., 33% regressions; second
pass: 1.00:0.94, i.e., 49% regressions; interaction fixation
type x reading pass: BF10=91.38). This indicates that the
pass-dependent increase in regressive eye movements is
not an exclusive feature of two-image haiku.

Second, dwell times were overall longer in the frag-
ment compared to the [remote] phrase line, with this

pattern being particularly pronounced for juxtaposition
haiku. While this mirrors the pattern manifest in the overall
reading times (see analysis above), a breakdown of the
data into distinct reading phases revealed that an elevated
cut effect for juxtaposition vs. context—action haiku was
manifest already during first-pass reading, following both
progressive saccades (juxtaposition vs. context—action
haiku: 82 vs. 55 msec; BF10=4.28) and regressive sac-
cades (45 vs. 24 msec; BF10=153.30). This pattern per-
sisted during second-/third-pass reading, again following
both progressive (50 vs. 39 msec; BF10=2.87) and regres-
sive saccades (51 vs. 29 msec; BF10=18.23). This differ-
ential cut effect was substantiated by a haiku type main
effect (BF10=18.90; ANOVA of the cut effect with the
factors haiku type: juxtaposition vs. context—action; sac-
cade direction: progressive vs. regressive; reading pass:
first- vs. second-/third-pass; see top panel of Fig. 4).

Third, the effect of the presence vs. absence of an ex-
plicit cut marker was more pronounced in later reading
passes, compared to the first pass — but, critically, only for
L.1-cut haiku (interaction cut marker X reading pass:
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BF10=6.46; ANOVA of the cut effect with the factors cut
position: L.1- vs. L.2-cut haiku; saccade direction: pro-
gressive vs. regressive; reading pass: first- vs. second-
/third-pass; see middle panel of Fig. 4). In first-pass read-
ing of L.1-cut haiku, the cut effects were comparable be-
tween conditions with and without punctuation (cut
marker present vs. absent: progressive saccades, 55 vs. 54
msec, BF10=.23; regressive saccades, 27 vs. 30 msec,
BF10=.23); in second-pass reading, by contrast, statisti-
cally /ess time was spent in the reading of the fragment line
1 when a cut marker was present at the end of this line (cut
marker present vs. absent: progressive fixations, 40 vs. 84
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msec; BF10=1.06+e3; regressive fixations, 17 vs. 76
msec; BF10=2.98+e4). This pattern looks as if, with L.1-
cut haiku (of whatever type), readers initially disregard the
explicit cut marker and take in the poem in a relatively lin-
ear sweep, across the fragment and phrase lines, in first-
pass reading — rather than dwelling extendedly on the frag-
ment line. However, as also depicted in Figure 4, fragment
line re-/reading dwell times show a saving during the sec-
ond pass in the presence (vs. the absence) of a cut marker.
This suggests that the cut marker is in fact noted during
first-pass reading and, compared to the absence of an ex-
plicit marker, comes to expedite the integration of the
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Figure 4. Cut effects (fragment line minus [remote] phrase line reading times, in milliseconds) as a function of progressive vs. regres-
sive fixations in first- vs. second-pass reading. The three panels show re-/reading differences arising from different semantic-conceptual
ELH properties (juxtaposition vs. context—action haiku; top panel) and different formal-structural ELH properties (non-/use of cut

markers in L.1- vs. L.2-cut haiku; middle and bottom panel).
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poem’s two images into a coherent meaning in second-
pass reading.

Fourth, as can also be seen from Figure 4, in L.2-cut
haiku, the cut effect was particularly marked when readers
did (vs. did not) encounter a cut marker at the end of the
phrase (in line 2). However, this effect was seen only dur-
ing first-pass reading for progressive dwell times (124 vs.
40 msec, BF10=203.63) and (with anecdotal evidence) for
regressive dwell times (52 vs. 30 msec, BF10=1.87; cut
marker present vs. absent, respectively). During second-
pass reading, by contrast, the (increased) dwell times in the
fragment line were comparable between conditions with
and without a cut marker (progressive fixations, 31 vs. 23
msec, BF10=.25; regressive fixations; 40 vs. 28 msec,
BF10=.30). This effect pattern was substantiated by a cut
marker x reading pass interaction [BF10=4.90; ANOVA
of the cut effect with the factors cuf position: L.1- vs. L.2-
cut haiku; saccade direction: progressive vs. regressive;
reading pass: first- vs. second-/third-pass; see bottom
panel of Fig. 4]. Thus, the key finding is that with L.2-cut
haiku, punctuation effects became manifest already during
first-pass reading. This would be in line with the sugges-
tion (made above with reference to L.1-cut haiku) that en-
countering a cut marker immediately prompts meaning
resolution processes in the post-cut lines, which influences
the processing of the fragment line (line 3) in L.2-cut haiku
— thus enhancing the cut effect already in first-pass read-
ing.

However, the following finding is seemingly incon-
sistent with this interpretation: In L.1-cut haiku, the pres-
ence of a cut marker produces ‘savings’ in total reading
time (i.e., assuming that participants followed the instruc-
tion to try to understand the haiku’s meaning, meaning res-
olution was achieved faster when a cut marker was present
vs. absent). In L.2-cut haiku, by contrast, the marker gives
rise to an overall ‘cost’.

Differential cut-marker dynamics between
L.1- and L.2-cut haiku

L. I-cut haiku: For L.1-cut haiku, the above analysis of
the total reading times (per word) disclosed substantial
savings when a cut marker was present (vs. absent), with
the savings originating mainly in the fragment line. A more
detailed, pass-based analysis of this effect revealed that,
while there were some numerical savings already during
first reading (almost entirely due to savings on progressive
dwells: 618 vs. 638 msec, BF10=.37), there were
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substantial savings in the second/third pass, in both pro-
gressive (474 vs. 569 msec; savings=95 ms, BF10=91.39)
and regressive fixations (453 vs. 528 msec; savings=75
ms, BF10=24.38), again largely due to shortened dwell
times in the fragment line (savings on progressive and re-
gressive dwells: 66 msec [170%![] and 63 msec [185%!],
respectively). Thus, in addition to fostering a somewhat
more linear scan of the poem in the first pass, the cut
marker produces a particularly marked benefit on the re-
turn (on subsequent passes) to the fragment line, where
both progressive and regressive dwells are reduced, indic-
ative of a swifter re-appraisal of the fragment image. This
then also benefits the further (re-)reading of the phrase
lines, suggestive of an expedited meaning wrap-up. Thus,
overall, the marker renders reading more fluent, facilitat-
ing meaning construction/integration (if only by making
readers more aware of what the main challenge is for
achieving understanding).

L.2-cut haiku: In contrast to L.1-cut haiku, for L.2-cut
haiku, the presence (vs. absence) of a cut marker yielded
costs in the total reading times, attributable mainly to the
fragment line (see analysis of total reading times above).
These costs were largely generated in the first pass, and
exclusively so by extended progressive dwells in the frag-
ment line (-56 msec, BF10=28.99). This pattern re-oc-
curred, in a much shallower form, in second-/third-pass
reading, with fragment line costs of —10 msec (BF10=.35)
and —21 msec (BF10=.99) on progressive and regressive
fixations, respectively. Thus, immediately upon encoun-
tering a cut marker at the end of line 2, reading slows down
markedly on the forward path in the fragment line, though
without increased regressive (‘re-checking’) activity, per-
haps indicative of the reader being taken by surprise/being
puzzled. Increased regressive re-checking is deferred to re-
reading the fragment line, indicative perhaps of an effort
to work out how the fragment bears on the phrase. This
pattern suggests that, in contrast to L.I-cut haiku, the
marker heightens the element of surprise evoked by the cut
(which slows processing in the fragment line) in the first
pass, and then induces some recovery process over the sub-
sequent passes.

Differential cut-marker dynamics between el-
lipsis and dash markers
For L.1-cut (juxtaposition) haiku, analysis of the total

reading times had shown that the cut effect was overall
comparable between the dash and the (marker-absent)
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baseline, whereas it was significantly reduced relative to
the baseline with ellipsis markers. As revealed by a pass-
based analysis, this reduction arose largely (with anecdotal
evidence) in the second/third reading pass (cut-effect dif-
ference, first vs. second pass: —33 msec vs. —-94 misec,
BF10=1.81) for ellipsis markers, which compares with
+21 vs. =30 msec for dash markers, BF10=1.72). For L.2-
cut haiku, by contrast, the differential increase in the over-
all cut effect between dash and ellipsis markers (both com-
pared to the baseline) arose mainly in the first reading pass
(cut-effect differences: +179 vs. +83 msec for dash vs. el-
lipsis markers; BF10=3.99), though with a substantial con-
tribution also in the second/third pass (+107 vs. +46 msec,
BF10=2.52). Thus, ellipsis markers (as compared to dash
markers) facilitate mainly the re-reading of L.1-cut haiku,
while they are less interruptive to the initial reading of L.2-
cut haiku.

Analysis of subjective ratings

Reading of each individual haiku was followed by a set
of rating questions probing: understanding achieved, feel-
ings of surprise, sudden insight (‘aha’ experience), emo-
tional valence (joyful vs. sad), emotional arousal, aesthetic
appeal, and liking. Table 4 summarizes the effects of our
experimental manipulations for each rating. As can be
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seen, any differences between the rating scores were sub-
tle, typically only a fraction of a rating scale unit. For sta-
tistical analysis, we computed a 2 (haiku type: juxtaposi-
tion vs. context-action) x 2 (cut placement: L.1-cut vs. L.2-
cut haiku) x 2 (cut marker: present vs. absent) repeated-
measures (Bayesian) ANOVA for each subjective meas-
ure. The results revealed main effects of cut position and
haiku type for the two measures ‘understanding’ and ‘in-
sight’ (both BF10 > 7.8): scores were overall higher for
L.1- than for L.2-cut haiku (understanding: 3.07 vs. 2.81;
insight: 2.20 vs. 1.94) and higher for context-action than
for juxtaposition haiku (understanding: 3.20 vs. 2.69; in-
sight: 2.19 vs. 1.95). As regards emotion arousal, the main
effect of cut position was significant (BF10=4.64): arousal
as greater for haiku with a cut at the end of line 1 than with
a cut at the end of line 2 (2.31 vs. 2.09). The only other
significant effect was revealed for ‘emotional valence’,
namely, a haiku type x cut position X cut marker interac-
tion (BF10=8.07+e5): for juxtaposition haiku, rated va-
lence was somewhat more negative for L.2- than for L.1-
cut haiku when a cut marker was present (1.97 vs. 2.41),
but more positive when a cut marker was absent (2.27 vs.
1.90); for context-action haiku, by contrast, rated valence
was generally more positive for L.2- than for L.1-cut
haiku, with (2.30 vs. 2.03) or without a cut marker (2.38

Table 4. Mean subjective ratings on all seven rating scales (understanding achieved, feelings of surprise, ‘aha’ experience, joyful vs.
sad emotional valence, emotional arousal, aesthetic appeal, and liking) as a function of our (haiku type, placement of cut, cut marker)
experimental manipulations. The right column shows the ratings obtained for one-image (control) haiku.

Subjective ratings

type of haiku
. . . one-
juxtaposition context-action .
image
placement of cut
L.1-cut haiku L.2-cut haiku L.1-cut haiku L.2-cut haiku N/A
cut marker
abs pre abs pre abs pre abs pre NA
Understanding achieved 2.89 2.84 2.66 2.35 3.34 3.22 3.19 3.03 3.39
Surprise 2.12 1.91 1.72 1.94 2.07 2.04 1.92 1.90 1.94
Insight (‘aha’) 2.14 2.02 1.83 1.80 2.32 2.30 2.13 2.00 2.28
Emotional valence 1.90 2.41 2.27 1.97 2.15 2.03 2.38 2.30 2.15
(1=sad, 4:=joyful)
Emotional arousal 2.29 2.19 2.04 2.00 2.38 2.40 2.13 2.20 2.37
Aesthetic appeal 2.57 2.82 2.51 2.54 2.57 2.61 2.71 2.67 2.76
Liking 2.50 2.56 2.31 2.35 2.64 2.56 2.65 2.53 2.73
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vs. 2.15). Note that the various (haiku type x cut position
x cut marker) conditions were not (a-priori) equated in
terms of emotional valence (in contrast to a host of linguis-
tic variables; see Appendix), so that this interaction may
simply reflect an uncontrolled bias towards ‘sad’ emo-
tional valence in one set of the sample poems (context-ac-
tion x L.2-cut x marker-present condition). — No signifi-
cant effects (neither main effects not interactions: all BF10
< 1) were found for ratings of ‘surprise’, ‘liking’ (if any-
thing, L.2-cut juxtaposition haiku were liked least: 2.33 vs.
2.57 combined across the other three cut position x haiku
type conditions), and ‘emotional arousal’.

Further, comparisons (by means of direct t tests) be-
tween on-image (control) haiku and two-image haiku com-
bined revealed ‘understanding achieved’ and, less conclu-
sively, ‘sudden insight’ to be higher for one-image haiku
(understanding: 3.39 vs. 2.94. BF10 = 4.7+e5; insight:
2.28 vs. 2.07, BF10 = 1.89). A similar pattern was found
for ‘liking’ (2.73 vs. 2.51, BF10 = 3.01) and, less conclu-
sively, ‘emotional arousal’ (2.37 vs. 2.20, BF10 = 1.98).
There were no differences in terms of ‘surprise’ (1.94 vs.
1.95, BF10 = .23), ‘emotional valence’ (2.15 vs. 2.17,
BF10 =. 24), and ‘aesthetic appeal’ (2.57 vs. 2.65, BF10 =
.63).

General Discussion

Genre-specific semantic and structural prop-
erties modulate the reading of ELH

The aim of the present study was to examine the pat-
terns of eye movements during the reading of normative,
three-line ELH with a clearly discernible cut between the
fragment and phrase images. In these haiku, the break be-
tween the — on first encounter, often seemingly discrepant
— images attracts attention, making readers adopt a more
disfluent, ‘controlled’ reading mode in an effort to bridge
the gap and achieve meaning resolution. Structurally, the
cut is positioned either at the end of line 1 (fragment in line
1) or at the end of line 2 (fragment in line 3), and it can be
marked/emphasized by punctuation. These structural
properties are orthogonal to the type of haiku, context—ac-
tion vs. juxtaposition, which differ in the degree of seman-
tic discrepancy between their two component images, the
fragment image and the phrase image. Our aim was to
track the influence of these formal-structural and seman-
tic-conceptual features typical of ELH as a genre in
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readers’ eye-movement behavior. By also including a con-
dition of one-image, “‘uncut’ haiku, we aimed to delineate
the pattern of cut effects (as expressed in the oculomotor
measures for ‘cut’, two-image haiku) against the pro-
cessing of these “‘uncut’ haiku which were expected to give
rise to a more fluent mode of reading throughout. — Our
main findings, and their implications, are summarized and
discussed below.

(1) The position of the cut in two-image haiku was
confirmed to have a major, and general, influence on
the eye-movement pattern: Overall more reading time
per word was spent in one particular line, the fragment
(line 1 in L.1-cut ELH and line 3 in L.2-cut ELH), as com-
pared to (each of) the phrase lines. This general ‘cut effect’
occurred independently of the type of two-image haiku
(context—action or juxtaposition), the position of the cut (at
the end of the first or the second line), and the presence
versus absence of a cut marker. Importantly, no compara-
ble effect was found with one-image haiku: the reading
patterns for these poems do not show a concentration of
scanning activity on any particular line.

Thus, from the pattern of overall reading times alone,
we can tell, or even ‘predict’, whether and where there is a
cut in a three-line haiku. The extended time readers spent
processing the fragment is highly likely due to them en-
countering the cut. Within the theoretical framework of
(Neuro-)Cognitive Poetics, this can be taken to indicate
that the cut acts as a foregrounding, attention-invoking fea-
ture, putting the reader into a relatively disfluent, ‘con-
trolled’ reading mode, characterized by increased (pro-
gressive and regressive) eye-movement activity within the
fragment line. That is, the reader treats the fragment as be-
ing pivotal for global meaning construction: it is, ulti-
mately, in the fragment line that the tension between the
juxtaposed images is resolved.

On a more basic level, the systematic occurrence of the
cut effect as such can be seen as an indicator that our read-
ers indeed worked towards constructing a coherent situa-
tion model for the poems: evidence from reading profi-
ciency research indicates that inconsistency detection and
inconsistency resolution presuppose the construction of a
global situation model for the text (e.g., van der Schoot et
al., 2012).

(2) Both the formal-structural variable of the place-
ment of the cut and the semantic-conceptual variable
of haiku type modulate the basic cut -effect
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differentially. While being evident in the overall reading
times, the effects of these variables emerge in characteris-
tic ways over the course of the initial sampling (first-pass)
and subsequent (second- and third-pass) re-reading of the
haiku.

Concerning the haiku’s semantic-conceptual features,
the (total) cut effect was more marked for juxtaposition
than for context—action haiku, independently of whether
the cut occurred at the end of line 1 or at the end of line 2.
In other words, the cut effect reflects the strength of the
semantic-conceptual distance, or discrepancy, between the
two image components, which is generally greater for jux-
taposition than for context—action haiku: the larger the gap,
the more (progressive and regressive) eye-movement ac-
tivity is focused on the fragment image. Importantly, this
modulation arose already during first-pass reading, and
continued when re-entering the fragment line in subse-
quent passes. This indicates that, with both types of haiku,
meaning construction starts already during the first pass
(indicated by extended dwell times in the fragment over
the phrase lines) and is refined during subsequent reading
passes. These core findings are in line with reports of dif-
ferential early and late incongruence effects in the reading
of other text types (e.g., Camblin et al., 2007; Wang et al.,
2008).

What our data demonstrate in addition is that the de-
gree of discourse-semantic incoherence, which is opera-
tionalized here via the different haiku types, has a system-
atic impact on eye-movement patterns. In juxtaposition
haiku, the poem’s fragment image — even though it may be
relatively non-ambiguous in itself (e.g., “bruised apples”
in Melissa Allen’s poem, see Fig. 1) — would typically be
more semantically remote from the phrase image (i.e.,
more ‘indeterminate’), compared to the more situational,
‘context’ image in the fragment of context—action haiku.
Accordingly, the increased activity (progressions and re-
gressions) in the fragment line may reflect the increased
difficulty/effort of constructing the ‘bridging context’ de-
termining the fragment’s meaning in relation to the phrase.
And the amount of time required to elaborate and settle on
a fitting interpretation would depend on when the fragment
image is encountered: before or after the phrase image. If
encountered after the phrase, working out a possible rela-
tionship would already be informed, or ‘constrained’, by
the prior reading of the phrase lines, and the fit of any
emerging (potentially competing) interpretation(s) could
be assessed directly in the fragment line. Thus, in L.2-cut

Geyer, T., Glinther, F., Miiller, H.J., Kacian, J., Liesefeld, H.R., & Pierides, S. (2020).

Reading English-language haiku: An eye-movement study of the ‘cut effect’

21

haiku, both the elaboration of plausible relationships and
the assessment of their fit would be concentrated on the
fragment line, giving rise to a large cut effect. By contrast,
if the fragment is encountered before the phrase, while
some, ‘salient’ interpretation(s) may immediately be
evoked in the fragment line, the matching process (elabo-
ration and assessment of fit) would have to be deferred to
the subsequent reading of the phrase lines, thus reducing
the cut effect in L.1-cut haiku.

While this pattern would be similar for context—action
haiku, with this type of poem, less mental effort would be
required to align the two images because the situation
model and its fit with the action taking place within this
context is easier to determine — not least also because the
context—action relation — as an instantiation of the basic
figure—ground schema (Langacker, 2008; Talmy, 1996,
2000) — is perhaps one of the most fundamental schemas
available to us to construct ‘episodic’ representations in
the first place.

Also, this proposal — of two processes: elaboration of
relationships and assessment of fit — could account for the
absence of (marked) cut effects in subsequent reading
passes: the latter may serve to confirm some already fa-
vored solution, and readers would engage in an extended
rechecking mode (which would be reflected in further cut
effects) only if the preferred solution is dismissed on sec-
ond reading.

(3) Concerning the more formal-structural haiku fea-
tures, the effect of cut position (extended time spent on
the fragment line) was modulated by the presence of
explicit punctuation (cut markers), irrespective of
haiku type. Encountering the marker led to prolonged
‘dwelling’ on the line/s immediately after the cut, that is:
lines 2 and 3 in L.1-cut haiku and line 3 in L.2-cut haiku.
As a result, the cut effect was reduced for L.1-cut haiku,
because more time was spent overall in the post-cut phrase
line/s (cut effects, in terms of total dwell time, of 220 vs.
296 msec when a marker was present vs. absent). For anal-
ogous reasons, the cut effect was increased for L.2-cut
haiku, because extended time was spent in the post-cut
fragment line (cut effects of 311 vs. 189 msec). Overall,
this pattern indicates that encountering an explicit cut
marker — in the first instance: a surface-level structural fea-
ture — significantly modulates the extraction of meaning.
When encountering a marker at the end of line 1, the reader
might be prompted to attempt an integrative analysis of the
haiku as a whole (working out and aligning the meaning of
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the fragment image with the phrase image) in the phrase
line/s. Conversely, when encountering a marker after line
2, these processes (of working out the impact of the frag-
ment on the already sampled phrase) are concentrated on
the fragment line.

(4) The suggestion of marker-dependent differences
in meaning resolution for L.1- vs. L.2-cut haiku is fur-
ther bolstered by an analysis of first- vs. second/third-pass
dwell times. In L.1-cut haiku, a visible cut marker tended
to expedite the first scan of the poem (reflected in a re-
duced rate of regressions) and subsequently shortened the
re-reading time specifically of the fragment line (ex-
pressed in both reduced progressive and regressive eye-
movement activity); since re-reading of the phrase lines
was relatively unaffected, the savings on the fragment line
increased the cut effect in the second reading pass. With
L.2-cut haiku, by contrast, the marker encountered at the
end of line 2 led to an immediate slow-down in the follow-
ing fragment line, as reflected by prolonged fixations fol-
lowing progressive saccades (rather than an increase in re-
gressive activity). While the (subsequent) re-reading of the
phrase lines differed little from the marker-absent condi-
tion, re-reading of the final fragment line exhibited a re-
curring, though compared to the first pass shallower,
marker effect (characterized by both increased progressive
and regressive activity). Thus, while the marker produced
time savings (originating mainly in the second pass) with
L.1-cut haiku, it gave rise to overall costs (originating
mainly in the first pass, but to a noticeable extent also in
the second pass) with L.2-cut haiku.

These opposing patterns may be taken to indicate that
encountering a cut marked by punctuation has a disorient-
ing effect in L.2-cut haiku, whereas the marker is actively
utilized in L.1-cut haiku. In L.2-cut haiku, assuming that
the phrase lines (1 and 2) of the poem are processed in a
relatively fluent, forward-gliding (BG) mode, encounter-
ing the marker at the end of line 2 gives rise to surprise.
This, in turn, slows down information uptake in the frag-
ment line, without involving re-checking — perhaps indic-
ative of the reader being startled at first and/or pausing to
switch to a more attentive (FG) mode of reading. Increased
re-checking (characterizing processing in FG mode) sets
in in the second pass, commencing with a re-appraisal of
the phrase in the light of the fragment (sampled at the end
of the first pass) before proceeding to final checking and
meaning wrap-up in the fragment line. On this rendering,
the cost in processing time for L.2-cut haiku with (vs.
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without) a cut marker arises mainly in the first pass and
reflects a surprise response upon encountering the punctu-
ation. This is consistent with participants’ subjective rating
of the ‘surprise’ they associated with the haiku, which is
increased for haiku with vs. without a cut marker (ratings,
on a four-point scale, of 1.92 vs. 1.82, BF10=2.83). Also
consistent with this interpretation, the additional time
taken to read L.2-cut haiku with vs. without a cut marker
does not translate into a benefit in terms of the (subjective)
understanding that participants feel they have achieved (in
fact, there appears to be a cost: ratings, on a four-point
scale, of 2.69 vs. 2.93, BF10=10.50). It would need to be
seen whether disruption is something naive haiku readers,
like those who participated in the present study, show, but
not readers experienced with the genre.

With L.1-cut haiku, by contrast, readers encounter the
cut marker already in FG mode (evoked by the fragment
in the first line), which then drives a relatively swift tak-
ing-in of the phrase, followed by a facilitated re-appraisal
of the fragment upon re-entry into the poem’s first line and
relatively unaffected confirmation of the prioritized solu-
tion in the second reading of the phrase lines. On this de-
piction, the time savings with L.1-cut haiku may be due to
the cut marker emphasizing the cut and reinforcing an FG
mode of reading, which in turn would facilitate the transi-
tion to, and taking-in of, the phrase lines and thus the inte-
gration of two images.

(5) The cut marker — although foremost a salient
structural feature — may also provide cues to meaning.
The reader may be more receptive to these cues when read-
ing in FG mode, and taking these cues into account can
facilitate global meaning construction. Our tentative anal-
ysis of specific-marker effects (in juxtaposition haiku) re-
vealed that ellipsis markers produced benefits in terms of
total processing time for L.1-cut haiku (mainly due to re-
ducing the cut effect in the second/third reading pass), and
only moderate costs for L.2-cut haiku (associated with an
increased cut effect mainly in the first pass). By contrast,
dash markers made little difference relative to no markers
for L.1-cut haiku, but produced a marked cost (associated
with a substantially increased cut effect originating mainly
in the first pass) for L.2-cut haiku. Overall, this would sug-
gest that ellipsis markers are more facilitative to meaning
construction/resolution than dash markers. While dash
markers emphasize a break or pause before the introduc-
tion of unexpected material (thus tending to slow down
reading), ellipsis markers hint at something that is left
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unsaid (but implied) and so might trigger active ‘genera-
tion’ processes (i.e., working out what is implied) that may
ultimately help bridge the gap and promote understanding.
While a (post-hoc) analysis of subjective responses sup-
ports this view (i.e., understanding achieved with ellipsis
vs. dash markers: 2.75 vs. 2.45, BF10=27.28), this inter-
pretation needs further corroboration using a larger sample
of poems (including context—action haiku); also a larger
variety of cut markers (than just ellipses and dashes) may
need to be explored in future work.

(6) Subjective ratings reflect mainly the ‘difficulty’
of a haiku. Taken together, juxtaposition haiku and L.2-
cut haiku were consistently experienced as ‘harder to
read’, evidenced by less ‘understanding achieved’ and less
experience of ‘aha’, compared to context-action haiku (as
well as one-image haiku). This corroborates an interpreta-
tion of the cut effects, which were more pronounced for
juxtaposition haiku and haiku with a cut at the end of line
2, in terms of the ‘difficulty’ of resolving the meaning of
the haiku. To some extent, ‘difficulty’ also impacts ‘liking’
(haiku experienced as most ‘difficult’, i.e., L.2-cut juxta-
position, were liked least), though not necessarily ‘aes-
thetic appeal’ (here, context-action haiku had greater sub-
jective appeal when the cut occurred at the end of line 2).
Ratings of surprise and emotionality showed no marked,
or easily interpretable, differences among the various
haiku conditions, that is: either the various conditions were
well equated in terms of these ‘constructs’, or these
measures are less sensitive in picking up differential sub-
jective experiences among the various conditions. Of note,
the approach adopted here to the analysis of the subjective
ratings was the same as that applied to the eye-movement
measures. A different approach would be to examine the
eye-movement patterns as a function of the subjective rat-
ings (e.g., do eye-movement patterns differ as a function
of, say, the rated ‘insight’ potential of a poem). Such a
more poem-centered analysis approach (using linear-
mixed models) has to be deferred to a future study.

Conclusion and outlook

An important issue in (literary) reading research con-
cerns the way readers process ambiguous texts with regard
to their constitutive BG-FG components/images and with
regard to which type of information they use in deciding
on a given interpretation. In the present study, we ad-
dressed these questions using a short form of poetry,
namely, normative English Language Haiku (ELH), as
paradigmatic material for studying meaning construction.
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The results demonstrate that, out of the elements created
by the poet (fragment, phrase) and skillfully placed into a
dynamic relationship using such techniques as the juxta-
position of images and the cut, the reader is made to recre-
ate in her/his mind the pattern intended by the poet, more
precisely, one pattern from within the poem’s larger mean-
ing potential. This interactive process between the poem
and the reader gives rise to a characteristic pattern of eye
movements and fixations across the text, indicative of the
type of haiku (context—action vs. juxtaposition), the cut
marker (present vs. absent), and the position of the cut (af-
ter L.1 vs. after L.2).

In fact, semantic-conceptual and formal-structural
poem properties may come to interact in ELH reading in
generating the specific eye-movement patterns reflecting
‘strategies’ of meaning resolution. Semantic properties of
(juxtaposition vs. context—action type) ELH may recruit
relatively early ‘surprise/conflict’ detection/resolution
processes. This more content-driven process would be
complemented by a more surface-based process that ‘looks
out’ for cut markers in the text. If such a marker is encoun-
tered, meaning resolution processes are biased towards the
post-cut line/s (lines 2 and 3 in L. 1-cut haiku, line 3 in L.2-
cut haiku). This would be consistent with the notion that
markers act as prompts for meaning wrap-up (Hill & Mur-
ray, 2000).

However, whether the cut marker will have a net facil-
itatory effect on meaning construction or a more detri-
mental effect appears to depend on the reading mode in
which it is encountered: If encountered in FG mode
(evoked by the fragment in line 1 of the haiku), it can be
immediately used, and integrated, in meaning resolution
processes. By contrast, if encountered in BG mode (fos-
tered by the phrase in lines 1 and 2), its effect may be more
disruptive, so that extended processing is required on sub-
sequent passes to achieve a coherent interpretation. This
would also explain why, with L.2-cut haiku, the cut marker
effect appeared overall more marked with juxtaposition
haiku.

Given the very pronounced cut effects described
above, it would be interesting to compare, in future work,
the reading of normative, three-line haiku with that of one-
line haiku (monoku). In contrast to the three-line haiku ex-
amined exclusively in the present study, in which the cut
is typically clear (even without explicit marker), in
monoku, the position of the cut is often ambiguous. That
is, loading the poem with multiple ambiguities is
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intentional: the best monoku characteristic of the form is
designed to permit, and induce, play with different seg-
mentations of the poem’s elements and thus different (re-
)constructions of the haiku’s meaning. An additional tech-
nique of interest in monoku is the omission of the fragment
from the poem: rather than juxtaposing two images in a
tense relationship, in monoku “a single image is extended
or elaborated into a second context, often implied” (Ka-
cian, 2012, 2015) — a technique which complicates the
reader’s task of meaning analysis and construction and
renders monoku a particularly valuable comparative form
to the normative haiku composed of fragment and phrase.
Thus, arguably, examining how this potential for multiple
meanings is reflected in the reading eye movements can be
best assessed using one-line haiku.

Another interesting and important question for future
research would be whether the differences in syntactic/se-
mantic- and structure/surface-based processes (including
their interactions) demonstrated here for the cut effect in
the reading of ELH are also expressed in other measures,
besides the eye-movement activity investigated here.
While eye-movement measures are potentially informative
of key mental processes going on while reading haiku, they
would need to be augmented by ‘brain’ measures to
achieve a more complete, and complementary, ‘neuro-cog-
nitive’ picture of these processes. Since we obtained a rec-
ord of participants’ EEG while they were reading the
haiku, in the next step, informed by the timing of our sig-
nature oculomotor patterns, we will look for neural corre-
lates of the proposed cognitive and aesthetic events during
reading, such as oscillatory activity related to insight
(Kounios & Beeman, 2014) or evoked responses related to
violations of semantic context (N400: see, Kutas &
Hillyard, 1980). Apart from validating our speculations on
the presence of these events, the amplitude of the respec-
tive neuronal markers might provide additional insights
into the modulations induced by the features examined
(haiku type, cut position, presence and type of cut marker),
and their latencies might provide a more fine-grained pic-
ture on the temporal dynamics of these events and their
order of occurrence (Liesefeld, 2018). This work is in pro-
gress.
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Appendix

Analyses of reading material

To test our hypotheses conclusively, we had to rule out
that any effect patterns obtained (differential oculomotor
reading dynamics between haiku types, cut placements,
presence/absence of cut markers) were systematically
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influenced by (uncontrolled) variations of the poems’ gen-
eral, ‘haiku-unspecific’ language characteristics. There-
fore, and inspired by the reading literature referred to in
the following, all poems were analyzed for, and eventually
balanced with respect to, the following set of parameters:

1. Item-length-related parameters: the follow-
ing features were counted (per poem line):

e graphemes/letters

e syllables

e morphemes

e  (orthographic) words

e phrases (high-level phrases, i.e. phrase types
that could function as syntactic constituents)

2. Frequency-related parameters: all poems were
checked for the occurrence of

e low-frequency words

e low-frequency (two-word) collocations
Low-frequency occurrence is defined here as
less than one token by million words in the
British National Corpus (BNC, 2007); fre-
quency data were calculated using Sketchen-
gine (Kilgarriff et al., 2014); information on
effects of word frequency on eye movements
during reading can be found, e.g., in Schil-
ling, Rayner, and Chumbley (1998); Staub
and Rayner (2007); Rayner and Dufty
(1986).

3. Categorial and constructional variables (deter-
mined by line):

e ratio of content to function words (and thus
to words which tend to be skipped by
readers; e.g., Carpenter & Just, 1983; Ehrlich
& Rayner, 1983; Rayner & Dufty, 1988)

e  (variation in) position and form of realization
(finite, infinite, ellipted) of the verb (as the
central valency carrier and thus determinant
of sentence structure; e.g., Herbst &
Schiiller, 2008)

e  (frequency and context of) occurrence of
phoric elements like pronouns or definite de-
terminers (the identification of whose
antecedents has been reported to result in
longer fixation durations and/or regressive
saccadic movements; e.g., Carpenter & Just,
1977; Herbst & Schiiller, 2008; Nicol,
Swinney, & Barss, 2003).
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4. Stylistic variables (counted by line): (frequency
of) occurrence of
e unusual syntactic patterns (i.e., word order
other than SVO)
e potentially attention-attracting stylistic fea-
tures like
o alliterations
e (sentence- and phrase-internal) enjambments
(Koops van’t Jagt, 2014).

To rule out potentially confounding effects of the (un-
balanced) occurrence of these features in the haiku set used
in the experiment, it was necessary to test for the absence
of differences in these linguistic variables among our eight
two-image haiku (haiku type x cut position x cut marker)
conditions and between these and the one-image haiku
condition. Because nonsignificant results could only be in-
terpreted as absence of evidence, we used Bayes Factors,
which can also be interpreted as evidence of absence if
they are sufficiently small (Dienes, 2015; Rouder et al.,
2009). We computed Bayes Factors using Bayesian linear
models, equivalent to an analysis-of-variance (ANOVA)
design. For the analyses of the 13 formal language charac-
teristics (i.e., linguistic analysis), we computed the Bayes
Factor for the effect of the factor poem line (since numbers
of words were, on average, highest in the central poem
line, e.g., number of words: line 1: 2.0 words; line 2: 3.38
words; line 3: 2.50 words) and compared this ‘line-effect
only’ model to the effects/models arising from our experi-
mental factors (haiku type, cut placement, cut marker) or
combinations/interactions of these. This led to a total of
seven comparisons (three main effects, four interactions)
between the line-only and our experimental-factor models
for each language parameter coded (see above). Thus, for
the analysis of what we defined as ‘general’ linguistic var-
iables, a given (high) Bayes Factor would indicate a better
fit of a given experimental-factor model relative to the
line-factor model. In other words, high Bayes Factors in-
dicate that differences in language features are associated
with our experimental manipulations, rather than (general,
haiku-unspecific) differences in these features across the
three poem lines.

Two sets of analyses were conducted to assess whether
our two-image ELH, in the experimental — haiku type, cut
placement, and cut marker — conditions, differed with re-
gard to a total of 13 formal language components (analysis
set 1) and whether there were differences in these
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components between two-image (context—action and jux-
taposition) and one-image haiku (analysis set 2).

Analysis 1, of the two-image ELH presented during
reading, failed to reveal any systematic difference in any
of these general, haiku-unspecific linguistic variables as a
function of poem type, cut placement, and cut marker. The
median BF10 across all 7 possible effects (3 x main ef-
fects/4 x interactions) and 13 linguistic variables (number
of letters/word, number of syllables/word, etc.) was .24,
with a 25th (75th) quantile of .02 (.31).

Analysis 2 compared two-image with one-image ELH
across the 13 linguistic parameters. Since the number of
two-image haiku exceeded that of one image haiku pre-
sented for reading (64 vs. 8), we randomly selected a sub-
set of 8 two-image haiku and compared this set against the
8 one-image haiku presented in the reading phase. There
were no substantial effects in any of the linguistic param-
eters coded, median BF10=.58; 25th quantile: .48; 75th
quantile: .59. Given the absence of any such differences,
both between the two-image ELH in the various experi-
mental conditions as well as between the two-image and
one-image ELH, it is unlikely that any of the effects re-
ported below on readers’ eye-movement behavior are
mainly/primarily attributable to differences in general,
haiku-unspecific language variables.



