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Abstract

The aim of this report is to provide a preliminary account of the investigation of
two general corpora of written English, which was prompted originally by
interest in an analytical tool designed to assess the propositional density in the
utterances of learners of English. Since corpora of written language are easier to
obtain and to procure in comparison with corpora of spoken language, the
procedure was honed and fine tuned on a written corpus with the aim to
investigate spoken utterances in an attempt to validate a scoring procedure.
Propositional density was envisaged at the onset of the study as an instrumental
factor in determining the relative merit of an assortment of samples. A computer
program called CPIDR (a Computerized Propositional Idea Density Rater,
pronounced “spider”) involves a relatively straightforward procedure and
produces results which are easy to interpret for most purposes

1. Overview

The aim of this report is to provide a preliminary account of the investigation of
two general corpora of written English, which was prompted originally by
interest in an analytical tool designed to assess the propositional density in the
utterances of learners of English. Propositional density was envisaged at the
onset of the study as an instrumental factor in determining the relative merit of
an assortment of samples. A computer program called CPIDR* (a Computerized
Propositional Idea Density Rater, pronounced “spider”) involves a relatively
straightforward procedure and produces results which are easy to interpret for
most purposes.

In an attempt to overcome obstacles in reaching suitable convergence in
sample assessment in the WebCEF project®, where oral proficiency of non-

* http:/Avww.cs.uga.edu/~web/cpidr/
® http://webcef.eu
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native samples was assessed collaboratively in an online environment, several
promising avenues of research were explored.

In order to test the suitability of the program for analysing spoken language, a
purpose for which its designers feature a separate algorithm, existing small
corpora of written language were used, in the hope that there will be adequate
discriminating differences between native and non-native language.

Interest in CPIDR can be described in relation to two separate phenomena: (i)
work conducted in connection with the English Showcase and the discussion on
convergence; and (ii) the work carried out in relation to the samples collected for
the Polish Showcase. Before the samples for the Polish Showcase were selected,
approximately 200 samples of monologues and dialogues involving non-native
and native speakers were recorded, reviewed and analysed before consensus was
reached. In an attempt to reach convergence the researchers looked at
distinguishing features of good, fluent and proficient speech. This necessitated
establishing some selection procedure and criteria where one of the premises
used in the process was the notion of propositional and idea density, a notion
which was postulated to be a distinguishing feature of samples that could be
deemed native-like.

The notions of propositional density and idea density are an attractive
premise in attempting to clearly define the rating scales for oral performance
under various examination schemes. CPIDR (a Computerized Propositional Idea
Density Rater, pronounced “spider”) is a computer program that allows the
researcher to establish the propositional idea density of a transcribed spoken text
without human intervention (Brown, Snodgrass, Kemper, Herman and
Covington, 2008). The authors of the program claim that it has been validated
against human raters and the convergence is sufficiently high to lead to further
applications in machine aided assessment (MAA). Recent neurological studies
(Caplan, Alpert and Waters, 2008) of how people handle multiple propositions
and how the mechanism changes both with age and when handling languages
other than native, as well as studies dealing with propositional and idea density
in the native speaker speech (Krakowian in print) tentatively suggest that there is
perhaps another explanation accounting for the phenomenon of the native
speaker and they point in the direction of the role of external context and
implicature used by native speakers and more proficient non-native speakers,
something which is not explicitly covered by CEF scales.
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2. Propositional density, propositional idea density.

Propositional density, also known as proposition density, or P-density, but
sometimes referred to as propositional idea density, and understood as in
Kintsch (1974) and Turner and Greene (1977), can be determined by the total
number of content words such as verbs (but not auxiliaries), adjectives, adverbs,
prepositions, and conjunctions against by the total number of words (Snowdon,
Kemper, Mortimer, Greiner, Wekstein and Markesbery 1996). In a research
study by Brown, Snodgrass, Covington, Herman, and Kemper (2007), a
computer algorithm was conceived and perfected allowing the researchers to
obtain accurate idea density measures. The implementation of this algorithm, the
CPIDR program (or a Computerized Propositional Idea Density Rater,
pronounced “spider”) was vetted against human raters, and according to its
creators, it agrees with them better than they agree with each other, r = 0.97 vs.
0.82 respectively (Brown et al., 2008: 2).

Started by Kintsch and Keenan (1973) and Kintsch (1974), research into
propositional density and idea density posits that propositions are the elements
of the utterance involved in the process comprehending and recall of texts, both
spoken and written. Following the Kintsch's paradigm (Kintsch and Keenan
1973; Kintsch 1974), with subsequent revisions of Turner and Greene (1977),
the verb of the main clause alongside the subject, object, indirect object, and any
other elements present form a single proposition. Additional descriptive
elements such as modifiers in the form adjectives, adverbs which qualify the
main verb, and qualifier phrases need to be seen as additional propositions.

The authors of the CPIDR program somewhat depart from Kintsch's ideas, as
those differ from propositions in logic or logical semantics. The first, and
probably most quantitatively important, point of departure concerns the fact that
most of the information about the main verb in the main clause such as verb
tense, aspect, and its modality is reduced in Kintsch's model of propositional
density (Turner and Greene 1977). The second reason being that common nouns
are not propositions in Kintsch's understanding of propositional density. As a
result the model produces deflated measures of propositions as can be seen in the
examples below. Following Kintsch's model both sentence (1) and sentence (2)
contain the same number of propositions, namely three, and the propositional
density measured in Kintsch's model, therefore, would respectively be 0.375 and
0.333 as the number of word in the examples is 8 and 9. Paradoxically, the
sentence expressing a more complex meaning scores lower on the measure
propositional density as it expresses the same number of propositions in more
words.
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(1) 1 would like to go to the cinema.
(2) I would like to have gone to the cinema.

The CPIDR algorithm accounts for the propositions differently:

CPIDR 3.2.2695.24633
"l would like to have gone to the cinema."

002PRP W i
002MD W  Pwould
200RB W Plike
5100TO W to

402VB W Phave
200 VBN W  Pgone
2000 W Pto
201DT W the
002NN W Pcinema
000 . .

6 propositions

9 words

0,666 density

"l would like to go to the cinema."

002PRP W i
002MD W  Pwould
200RB W Plike
510TO W to
200vB W Pgo
2000 W Pto
201DT W the
002NN W Pcinema
000 . .

4 propositions

8 words

0,500 density

The measures in CPIDR are obtained based on the notion of idea density,
which the authors of the program tend to use over the term propositional density,
which is understood as the number of expressed propositions divided by the
number of words. In terms of semantics, idea density constitutes a gauge of the
extent to which the speaker is making claims or for that matter making requests
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rather than just referring to entities. Propositions here include the notions of verb
tense, aspect, and its modality, as well as account for the common nouns.

There exists a body of empirical research in the field of psychology looking
at the connection between idea density to readability (Kintsch and Keenan,
1973; Kintsch, 1998), its relation to memory and retention (Thorson and Snyder,
1984), evaluation of the writing by students, both native and non-native (Takao,
Prothero, and Kelly, 2002). A number of studies attempted to explain how
propositions are handled depending on age (Kemper, Marquis, and Thompson,
2001; Kemper and Sumner, 2001) as well as various neurological conditions
connected with old age (Caplan, Alpert and Waters, 2008) and finally the role
other languages play in relation to idea density (Altarriba and Heredia, 2008).

3. The phenomenon of the native speaker

Numerous attempts such as Voss (1979), Embretson and Gorin (2001), Takao,
Prothero, and Kelly (2002), Milfont (2006), Sayeed (2007), to name but a few,
have been made to ascertain the qualities of the native speaker in comparison
with the L2 learners, some for evaluation and validation purpose, some to
establish a uniform measure of oral proficiency and fluency, and some to dispel
popular myths that native speakers speak faster, construct longer and more
complex sentences, use longer, rarer and/or more sophisticated vocabulary and
manage to involve a greater number of propositions in their speech.

In a recent research project, Krakowian (in print) claims that such empirical
measures as those that were obtained in a corpus study of non-native speech,
when compared with the performance of native speakers, contrary to popular
beliefs, and what is more important to a evaluative study of speech perception by
both native and non-native speakers, do not indicate a greater rate of speech in
native speakers. A small transcribed corpus of over 50 samples of speech by
Polish speakers of English as a Second and Foreign language, amounting to
nearly 17,000 words, indicates that the rate of speech of non-native speakers is
approximately 20 per cent higher than that of native English speakers. Other
indices seem to be pointing in a similar direction. From the point of view of
mere word length, vocabulary sophistication understood as the proportion of
words belonging to different frequency groups, native speakers are statistically
significantly behind non-native users of the language. The same observation
applies to sentence length and the number of embeddings.

The only exception lies in propositional and idea density measures, but it
seems to be only statistically significant when they are obtained by hand rather
than by the CPIDR algorithm. This could be owing to a rather striking
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observation made in the process of investigation concerning a commonsensical
impression about some of the sentences analysed using the program. Consider
the sentences below; sentence (3) is deemed in this mode of analysis to be more
idea or propositional dense than sentence (4). The first of the sentences is a
genuine sentence from a written task, an information brochure, from a corpus of
written student work, the second one is prepared for the purpose of analysis by
CPIDR.

(3) Conveniently located for outdoor sports, surrounded by picturesque green
forests and within easy reach of the Lublinek airport, Lodz is definitely a place to

go.

(4) Lodz is definitely a place to go as it is conveniently located for outdoor sports,
and it is surrounded by picturesque green forests and lies within easy reach of the
Lublinek airport.

The CPIDR calculations yield density of 0.520 based on 13 propositions in 25
words for the former and 0.469 based on 15 propositions in 32 words for the
latter. The difference is negligible, and from a statistical point of view within
measurement error, and based on the calculations the sentences may be
considered comparable. Yet even a very superficial look at the sentences by a
human rater will have to regard the first as a much more complex, mature and
altogether more elegant and native-like. It would seem that the secret of the
native speaker may lie somewhere else, or that automatic density measures are
not necessarily yet the determining index to rely on.

WebCEF, a Socrates Minerva project involving a creation of a multimedia
database of speech samples to be assessed within the Common European
Framework of Reference for Languages offers sufficiently diverse material for
analysis. Within the project a number of threads of discussion concerned the
issue of convergence and adequate measures and criteria to be used in
establishing valid instruments in language assessment (Krakowian in print).
Principally, the samples were collected to build a showcase of samples to
illustrate key concepts in CEF scales. With lack of consensus and convergence
in the case of a large proportion of collected samples, several of the project
partners investigated the issue of sample comparability with native oral
performance on the same tasks.

The findings point to similar conclusions as were noted by Krakowian (in
print) on the basis of the above mentioned small transcribed corpus, namely that
while the differences in the rate of speech and language sophistication indices do
sometimes favour native speakers in some of the selected samples in the
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analysis, there is no statistically significant difference between empirical
measures of native and non-native oral language production. Native language
production, however, is perceived, following the analytical scales of the CEF to
be consistently and statistically significantly better than the selected upper-scale
non-native performance used in the analysis.

It has been tentatively noticed that the source of such perception may lie in
the fact which escapes the corpus methodology and is beyond the grasp of the
CPIDR model, but which may be impressionistically acknowledged by the
raters, even when they allegedly use the analytical CEF scales. At closer
inspection at least some of the samples involving native speakers contain
propositions which are not only implied, but implied in a manner that makes the
inference by their interlocutors easy.

The samples under investigation consist of several types of interaction
including (i) native speakers talking with other natives speakers; (ii) native
speakers talking with non-native speakers; (iii) native speakers talking to native
speakers; and (iv) native speakers talking to non-native speakers.

The implicature used when addressing other native speakers, either as part of
a monologue or interaction, seems to be more frequent, which would reflect how
propositions are handled by native speakers, as well as the recognition that a
non-native speaker will have greater difficulties handling multiple prepositions
and requires language adjustment (Altarriba and Heredia, 2008), which
apparently happens not only at the level of syntax, a phenomenon known as
foreigner talk, but also at the level of propositional density both explicitly and
through implicature.

4, Conclusion

Further research, preferably of quantitative type involving explicit
marking/tagging to be included in the corpus of spoken language of comparable
samples from native and non-native speakers is required to claim conclusively
that implicature in native speech influences the perception of propositional
density. Implicature, however, and more precisely the capacity for the
quantitative control of implicature seems to be one of the factors distinguishing
native and non-native speech.
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