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Abstract

This paper explores the role of verb frames in semantic difficulty. We built a textbook
corpus based on textbooks in primary schools, and the grades of the textbooks were
treated as semantic difficulty levels. The difficulty levels were furthered mapped onto
the performance of verb frames. The study found that the verb-frame diversity is highly
correlated with semantic difficulty level with statistical significance and that the
distribution of verb frames may correspond to the skill theory (Fischer & Corrigan,
1981) in cognitive language development. The skill theory could be used to group verb
frames by tiers and roughly predict their distributional trends. Thus, verb frames could
be helpful as a semantic reference for textbook planning and readability assessment.
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Introduction

In readability assessment, lexical and syntactic cues are widely used, but
semantic cues are quite limited. The newly emergent frame-based features look
promising, though they have not yet been incorporated into a working model.
Lee, Liu & Cai (2020) first proposed that frame-based features can potentially
be utilized in Chinese readability assessment. However, the study just focused
on ten frequent verbs across three frames and used less than 1,600 manually
annotated sentences to find the potential indicators.

This paper aims to find out how verb frames contribute to semantic
difficulty through a quantitative corpus-based study. Two hypotheses are
proposed.

H1: There is a strong correlation between verb-frame diversity and difficulty level with
statistical significance.

H2: The distributions of verb frames mostly vary in line with the three tiers—sensory-
motor, representational, and abstract—proposed in the skill theory of cognitive
development (Fischer, 1980; Fischer & Corrigan, 1981).

Literature review

Speakers understand the meaning of a word by knowing its background frame
(Fillmore and Atkins, 1992:76-77). The Archi-frames indicate broad semantic
domains distinguished by self-contained conceptual schema (Fillmore, 1982).
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Language learning is based on actual usage, and language complexity comes
from the interaction of cognition and use (Bybee, 2010). As some verbs are
learned first in the L1 acquisition of verb-centered constructions (Jing-Schmidst,
2019: 13-31), complex texts may contain more diverse verb frames (H1). This
skill theory regards cognitive development as "the construction of hierarchically
otrdered collections of specific skills," which can theoretically be divided into
three tiers: sensory-motor tier, representational tier, and abstract tiers with
gradually increased complexity (Fischer, 1980; Fischer & Corrigan, 1981).
Therefore, frames from the lower tier should decrease while higher-tier frames
should increase as the text becomes more advanced (H2).

Methodology

We propose the verb-centered frame-based model of semantic complexity to
map verbs with semantic difficulty and use this model to study how verb
frames may influence semantic difficulty. This part mainly introduces the
materials and two experimental designs corresponding to the research
questions.

Materials

A corpus with about a million characters was built based on nine sets of
Chinese textbooks at the primary school level, and the grade levels of the
textbooks were used as semantic difficulty levels. Then, verb frames were
annotated automatically based on Mandarin VerbNet
(http://mega.lt.cityu.edu.hk/~yufechen/#/), a Chinese-approximate semantic
database with annotated verb frames.

Experimental designs

This section introduces the designs of two experiments.

Experiment#1 We randomly selected 1,000 sentences from textbooks at
each grade level, divided them into 50 groups of 20 sentences each, and
calculated the average number of the different verb frames (verb-frame
diversity) in each group to minimize the effect of sentence length. We then
repeated the random selection ten times and calculated the Spearman
correlation between the diversity of verb frames and the grade level of the text.

Experiment#2 The proportion of each frame at each difficulty level was
calculated, and frames were categorized into the three tiers guided by the skill
theory. Linear regression models were employed to explore the frame
distribution trends towards difficulty level regarding skill-based frame tiers.

Results and discussion

The results show a strong correlation between the diversity of verb frames and
the difficulty level, r = 0.89 (> 0.8), p < 0.001 (< 0.05), with verb frames
becoming more diverse as difficulty increases. Furthermore, the distribution of
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the frames largely corresponds with the skill theory of cognitive language
development (Fischer & Corrigan, 1981), and the distributions of most
dominant frames by difficulty fit the regression models with high coefficients of
determination. The tier-specific trends of Archi-frame distributions are
displayed in Table 1. As the semantic difficulty level increases, the proportions
of Tier 1 frames (COMMUNICATION, SELF MOTION & PERCEPTION)
decrease, whereas Tier 3 Frame COGNITION increases.

Table 1. Analysis of dominant Archi-frames distribution by three tiers.

\Archi-frame [T'ypical verbs [Tier Distribution trend
158 (shud,'say")
COMMUNICATION| 1: Sensory-motor  [Downward
R (tan, 'talk")
SELF MOTION R (/gi’ come’) 1: Sensory-motor  [Downward
i (300, 'walk') ’
u ~ 1 \
PERCEPTION i (ting, "ear) 1: Sensory-motor  [Downward
fi (oha, "touch’) ’
EXISTENCE il Qw[f l'iave) 2: Representational N(? obvious trend
B (jiydu, 'possess") (Slightly upward)
%8 (a0, 'give' i
TRANSFERENCE | & &%) 2: Represcntational [0 OPVO% tend
72> (xuéxi, 'learn’) (Slightly upward)
COGNITION WE Ceiangxin, believe)ly s ceract Upward
RIE (juéding, ‘decide’)

The findings agree with the empirical knowledge of language usage that the
more abstract meaning is considered to be more difficult. We further explored
other less dominant frames and found similar trends in tiers. Also, even in the
same tier, the frames displaying upward trends are usually considered more
difficult and easier to be used in a metaphorical way. For example, CAUSED-
POSITION and CAUSED-MOTION all belong to Tier 2, but the former
displays a downward trend, so the verbs within the frames are generally less
difficult than those within the latter frame. For example, CAUSED-

POSITION vetbs such as¥E /i (bdifang, 'place’), H&E (g6zhi, 'put aside),
R AR (xianggian, 'embed’) care more about the action of putting something
somewhere whereas CAUSED-MOTION verbs such as 75 (bésfir, 'bear'),
WD (bandong, 'move") and T&HE (sixié, 'support) are grounded in the physical

action of carrying something somewhere, which can be easily used in a
metaphorical way like the examples below.
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L. 514 K77/ beifin yali/bear pressure/to bear pressure

H
2. M FHF R ko) X PN
use scientific power move this mountain
yong  kéxuéde liliang bandong zhezuo dashan

to move this mountain with the power of science
3. HAH $&#E/ hiiang tixié/ mutual support/to support each other

Conclusion

As a pioneering quantitative investigation on Chinese verb-frame behaviors by
difficulty, the study shows that the diversity of verb frames is highly correlated
with semantic complexity with statistical significance. The skill theory could be
applied to categorize verb frames by tiers, compare the general difficulty of
verb frames, and even roughly predict the distributional trends of several
dominant frames. Thus, verb-frame diversity and distribution can potentially
serve as a semantic reference for textbook planning and readability assessment.
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