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ABSTRACT

Dual Coding Theory and Chinese: Recall of Concrete and Abstract Sentences in
Chinese-English Bilinguals. (August 2010)
Tsuei-Fen Chen, B.A., Fu Jen Catholic University;
M.A., The University of Kansas

Chair of Advisory Committee: Dr. Mark Sadoski

Theories of reading have seldom been examined across orthographies. In the
present study, Dual Coding Theory (DCT), a general theory of cognition applied to
literacy, was applied to Chinese sentences to investigate the effects of language
concreteness and abstractness on immediate recall. Forty Chinese-English bilinguals
read and recalled five concrete sentences and five matched abstract sentences. Of the ten
sentences, five were English, and five were Chinese. Due to the characteristics of
Chinese orthography, Chinese script may have a direct and more efficient access to
meaning; hence, it is possible that concrete sentences in Chinese would not have the
typical advantage over abstract sentences in recall found in other languages. However,
the results showed that concrete Chinese sentences were recalled better than abstract
Chinese sentences. A 2 (languages: Chinese vs. English) x 2 (sentence concreteness:
concrete vs. abstract) analysis of variance with proportion of recall as the dependent

variable showed that significant main effects were found for languages, F (1, 76) =11.68,



p =.001,4°=.13, and for concretened$s(1, 76) = 38.12p <.001,#°= 33. That is,
Chinese was overall recalled significantly bethemt English, and concrete sentences
were overall recalled significantly better thantedast sentences. There was no
significant interaction. Concrete Chinese sentemege recalled 1.32 times as much as
abstract Chinese sentences, thus confirming theretamess effects in Chinese. The
results of the study are consistent with thosere¥ipus studies on DCT in alphabetic

languages, and they also provide evidence of cteroess effects across orthographies.
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CHAPTER 1

INTRODUCTION

Statement of the problem

Theories of reading that have been developed $@dem been examined across
orthographies, thus they could be biased since leaguage has a different history and
employs different principles in its orthography. 8loeading theories have been
developed in alphabetic languages, and therefasantiportant to conduct more
research that examines reading theories acrossgoaibhies. As Chen (1992) pointed
out, a general theory of reading should be ablectount for the processing roles played
by linguistic and orthographic features not foundhe alphabetic languages.

Reading theories that have been developed hasersdleen applied to Chinese.
Chinese orthography is different from orthograplitalphabetic languages, and studies
of Chinese mainly focus on character and word neitiog. Chen (1992) said Chinese
has unique and important features and is probalelyrtost widely used language in the
world; hence examining reading theories in Chirgdsmild be able to reveal both
universal and orthography-specific processes atpltbduild a genuinely

comprehensive theory of reading.

This dissertation follows the style bAnguage Learning



Purpose of the study

The present study applies Dual Coding Theory (D©©TQhinese, specifically
the concreteness effects proposed by DCT. DCTgenaral theory of cognition that is
developed by Paivio (1971, 1986, 1991, 2007) ampdieghto literacy by Sadoski and
Paivio (1994, 2001, 2004, 2007).

Dual coding refers to two coding systems: the a&kslgstem and the nonverbal
system. The verbal system is specialized for laggwand the nonverbal system is
specialized for knowledge of the world in the foofrmental images. The two systems
have additive effects on memory. DCT assumes tffiatrhation encoded in both coding
systems should be remembered better than informatiooded in only one coding
system. As a result, concrete language, which iereasily encoded and stored in both
coding systems, is better remembered than absaragage, which is mainly encoded
and stored in the nonverbal system. Recall of aranaterial is typically much greater
than that of matched abstract material (Sadoska&i®, 2001, 2004).

Chen and Juola (1982) suggested that differeningrsystems have different
effects on visual coding and memory mechanismsnagmory processes can be
affected by the writing system in which the words presented. Chinese is a
morphosyllabic language that originally adoptedlg@gphic principles in its writing
system. Studies have revealed that logographiactes are found to produce more
visual information in memory, whereas alphabeticdgaesult in a more integrated code

involving visual and phonological information. Tessoli (2001) found that different



languages show different abilities at retrievingresentations. In his study, English-
speaking participants were found to be bettertaereng words’ auditory
representations, whereas Chinese-speaking parttsipgere better at retrieving words’
visual representations. As to comprehension presessudies have found that Chinese
readers seem to engage more heavily in operattdhe aentence level than analyses at
character or word level, while readers of Engleshdito pay more attention to both the
word and sentence levels of processing (Chen, 1996)

Even though studies have revealed that differeiing systems probably
activate different coding and memory systems aptreeptual level and early stages of
reading, there is likely more convergence at thepdsyntactic and semantic levels and
later stages of processing. Leong and Mulcahy (198Fgested that, for more complex
information, cognitive processes such as parsingrategration are much more similar
across orthographies.

Many studies have been conducted to examine DE&hgiish, but only few
studies have applied it to Chinese. For exampkdfestsen, Goetz, and Cheng (1999a,
1999b) used extended texts to investigate thetadigt imagery of Chinese bilingual
readers. The two studies found that imagery aretaéfccur during reading, even in the
absence of total understanding, and that verbahangerbal processes were similar in
first-and second-language reading. Ho and Chen3(li#9estigated whether the
relationship between concreteness and syntactictates would be the same in Chinese.

They used both concrete and abstract Chinese sestenaffirmative and negative



sentence structures. The study found that conaféteative sentences and concrete-
negative sentences were better recognized tharaabshes, consistent with DCT.

With Chinese orthography being quite differennfrorthographies of alphabetic
languages, it is worth investigating whether cotectanguage in Chinese has the same
effects as it does in English. As stated earlierstnof the studies on Chinese focus on
character and word recognition. To further investgreading beyond the word level,
the present study applied DCT to English and Clarsesitences in order to understand
the cognitive processes in Chinese at later staliggiocessing, and, hopefully, to help
reveal both universal and orthography-specific psses associated with the reading of
different orthographies and help to build a genlyimemprehensive theory of reading

(Chen, 1996).

Resear ch question

This study examined the recall of concrete andrabissentences, both in
English and in Chinese, by Chinese-English bilingu@ne overall research question
served to guide the study: Will concrete senteheascalled better than matched

abstract sentences in both Chinese and Englisthine€e bilingual readers?



CHAPTER Il

REVIEW OF LITERATURE

Brief introduction of Chinese

Languages in the world are categorized as logogrggtonetic, syllabic, or
alphabetic, according to the relationship betwesargt and the structure of its
language (DeFrancis, 1989). Evolving from logogireg@md pictographic origins,
Chinese is often categorized as morphosyllabic (Batts, 1989; Coulmas, 1989),
morphemic (Norman, 1988; Joshi, Hoien, Feng, Chepa#& Boulware-Gooden, 2006),
or morphographic (Wang, Cheng, & Chen, 2006).

The beginning of Chinese writing can be dated lzec&arly as the Shang
dynasty, 1200 BC. Chinese script can be describachamber of different levels—
strokes, radicals, characters, and words. Straleew@tten in a prescribed order to form
radicals, and radicals are written with generakordfrom top to bottom, from left to
right, and from the outside to the inside—to fomamacters. Characters are the basic
writing units of the Chinese writing system. Eabtlamacter represents a morpheme
morphologically and a phonological syllable.

Based on the origins and development of the Chinesimg system, characters
are classified into six categories: pictographspde ideograms, complex ideograms,
phonetic compounds (i.e., logographic-phonetic caumgls, semantic-phonetic
compounds, or phonograms), phonetic loans, angdateres. Pictographs are designed
to represent objects; simple ideograms are fornyagsing pictograms to indicate ideas;

complex ideograms are characters in which the meaofia character is the



combination of the meanings of its parts. Togethese three categories represent about
ten percent of Chinese characters (Wang, 1981 hoketic compound character is a
character that consists of a phonetic componerithngives hints at the pronunciation

of the character, and a semantic radical, whiceghints at the meaning. Take the

character#Z (cherry) as an example. The left part of the charagtetree) suggests the
meaning, whileZZ (baby) gives hints at the pronunciation. Cheng (1998reded that

80 percent of Chinese characters are phonetic congsp and some estimate as high as
90 percent (Wang, 1981; Coulmas, 1989). Therelawat214 semantic radicals and,
approximately, 895 phonetic components (DeFrai®89). Phonetic loans are
characters resulting from borrowing other character their phonetic value.

Derivatives are characters that are used to represeord of the same or similar
meaning with different pronunciation. Characterplobnetic loans and of derivatives
only represent a very small number of Chinese dbars,

According to the Kangxi Dictionary, published in16{ there are 47,035
characters, while the Hanyu Da Zidian, publishe#l986, lists 56,000 characters (Kane,
2006). Recent Chinese dictionaries contain as mar§0,000 different characters
(Hanley, 2005), yet the total number of charactstamated for modern day usage is
around 4,574 (Perfetti, Liu, & Tan, 2005). A thomdaommon characters can account
for 90 percent of the text occurrences in populddlipation (as cited in Martin, 1972);
knowledge of 2,400 characters would allow a resaoleead 99 percent of the characters
that appear in most texts (as cited in Hanley, 208&d knowing 4,300 characters would

be considered necessary for full literacy (Hue,2)99



As for Chinese words, they are formed by combirmngracters, and are usually

one-, two-, or three-characters, such/agwater), # £t (balloon), {Z&# (spaceship

Approximately 80 percent of Chinese words are mayllabic, and it is estimated that
around 60 percent of Chinese words are of two cters(Zhang & Peng, 1992; Chu &

Leung, 2005).

Reading processesin Chinese and English: similarities and differences

Chinese and English have different orthograplsnese is a morphosyllabic
language in which a character is a morpheme whoctesponds to a syllable, whereas
English is an alphabetic language in which graplseceerespond to phonemes. Being
different in orthography, reading the two languagey be adapted to the characteristics
of each language’s writing system.

Eye movement studies indicate that readers of&3leimake shorter saccadic
lengths than English readers do, and that eye mentnare less variable and more
regular for Chinese reading than for English regd{®hen, 1992). These could result
from some of the characteristics of the Chinesiptsand its layout in print. The Chinese
script is visually presented differently from thedlish script. In print, every Chinese
character occupies a fixed, square space, wheraas\w English vary in length, height,
and form. Furthermore, no spaces exist betweeracteas in print, while in English
print, spaces are needed between words. As a,r€uitese texts are more compact and
take less length to be covered by eyes, comparixdtie same content in English

(Hoosain, 2002). Since the movement of eyes ictdteby parafoveal information such



as spacing and word length to the right of thetiorain English (Chen, 1992), and that
the length of the words is perhaps the most salisaial information for alphabetic
script processing (Cheung, McBride-Chang, & ChoQ®&), English readers are able to
make larger and more variable saccades than Chieaders do.

Being different in orthography, learning to reddiri@se and English requires
different processes and skills. Forming connectlmetsveen graphemes and phonemes
has been proved to be vital in children learningetid English words (Ehri, 2005),
whereas reading Chinese requires attending to cieasaas whole visual or
morpholinguistic units. When learning to read Ckmechildren have to rote memorize
characters’ visual-orthographic components and #ssociations with corresponding
meanings and pronunciations (Siok & Fletcher, 208%)a result, graphic information
and visual processing skills have been shown trib&al in Chinese character reading
for both adults and children (Wang & Geva, 2003eiy, et al., 2006). Wang, Cheng,
and Chen (2006) point out that when reading Chicbseacters, children need to rely
on understanding of the meaning of the syllable@with its visual-orthographic form.

In alphabetic languages, letters are meaninglgabals that represent sounds;
whereas in Chinese, the semantic radical gives linthe meaning of the character.
Given that the Chinese script adopted logographiciples when it was first developed
and that 80 to 90 percent of Chinese characterghameetic compounds in which
meanings and pronunciations are represented, Fiokesais (1992) suggested that the
Chinese script has a direct and more efficientsst® meaning than alphabetic writing

systems.



Though studies have yielded differences betweadimg Chinese and English
and that learning to read English and Chinese raqyire different processes and skills,
studies did find that the two languages share commaading processes. Graphemic,
semantic, and phonological information are alhatgd in reading Chinese characters,
the same as reading English words (e.g., Chen@,; B&fetti, Zhang, & Berent, 1992).
Chen (1993) also said that, in reading acquisitiba,stages that children go through to
become skilled readers are similar in both ChirsegbEnglish. And after examining
studies on reading acquisition of Chinese, he emled that Chinese reading shares
much in common with English reading in terms ofmtige processes involved at

different stages of reading proficiency (1993, )11

Dual coding theory

DCT is a general theory of cognition that has bedensively applied to literacy.
This includes bilingualism (Paivio, 1986). For r@ws of the application of this theory to
various aspects of literacy and its empirical supfsom many researchers, see Sadoski

& Paivio (1994, 2001, 2004, 2007) and Paivio (191486, 1991, 2007).
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Figure 1 Dual Coding Model

Figure 1 is the general model of dual coding. At assumption of DCT is
that our knowledge derives from perceptual, behaliand affective experiences with
the world, and these experiences become interaidtigeéwo functionally independent
but interconnected coding systems: a nonverbaésysind a verbal system. The
nonverbal system is specialized for dealing withlmguistic objects, and the verbal
system specializes for dealing with language. Legsgi.e., verbal mental
representations) and imagens (i.e., nonverbal resgeesentations) are the structural

and functional units of DCT. The verbal coding systinternalizes external verbal
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information into logogens in our memory, and theverbal coding system internalizes
external stimuli such as objects, events or scentsimagens. Logogens vary in size
and are hierarchically organized in the verbalaysfe.g., phonemes, letters, words,
common phrases); imagens are organized into synchsohierarchies or nested sets in
the nonverbal system (e.g., eyes, nose, mouth onakeface).

Though logogens in DCT are linguistic represeatetj they are not semantically
meaningful. The meanings of logogens derive froeirtbonnections to verbal or other
nonverbal representations. There are three levglsoessing in DCT—
representational, associative, and referentialré&gmtational processing involves
recognition, and associative and referential preiogsinvolve meaningful connections.
Representational processing is the connectionsdagtwensory detection and the initial
activation of logogens or imagens; associative ggsinig is the correspondences of the
units within the verbal or nonverbal system; refiéiad processing is the association of
the units between the verbal and nonverbal systérasis, logogens to imagens, or
imagens to logogens. In the process of referecbiahections, one logogen can activate
no imagens, one imagen, or more than one imageérviea versa. All comprehension

and memory derive from the activity of these repn¢ations and processes.

I magery and concr eteness
Imagery can serve as memory aid, and from the beginPaivio (1969)
suggested that the availability of imagery varigedly with language concreteness or

image-evoking value. According to DCT, concrete @goare encoded into the verbal
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code and imaginal code, whereas abstract wordsairdy encoded into the verbal code.
The additional imaginal codes stored in the nonaiesipstem serve as memory aids
which enhance retrieval performance. As Paivio {19B86, 1991) described, the
verbal and nonverbal codes corresponding to the sdmect can have additive effects
on recall. Paivio (2007) furthermore elaborated therd concreteness reflects the
directness of connections from a logogen to relatetjens, and the connections are
most direct for object labels (e.g., horse) andtldaect for highly abstract words (e.qg.,
truth)” (p.46). Numerous studies have been conduict¢est these assumptions of DCT,
and the results yielded consistent support foagsimptions (reviewed in Paivio, 1971,

1986, 1991, 2007; Sadoski & Paivio, 1994, 20014200

Dual coding theory and sentence processing

In addition to studies on words and word pairsgigtsion sentence and text
processing have confirmed the assumptions of DG¥edls The study conducted by
Begg and Paivio (1969) on concreteness and imagesgntence meaning was the first
study that extended DCT to sentence level. Therfgglof the study suggest that
concrete sentences are coded and stored primanigraverbal images that retain the
meaning but not the wording of the sentences, vaseabstract sentences are stored
primarily in their verbal form. Paivio and Begg {9 investigated the relation between
imagery and the comprehension of sentences. Thésaefowed that it took longer to
generate images to abstract than to concrete sssteiorgensen and Kintsch (1973)

investigated whether imagery was used in evaluahiagcceptability of sentences—
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sentences that were either very hard or very eafyin images. The results found high
image value sentences were evaluated more ragiahylow image value sentences, that
IS, imagery was used in subjects’ comprehensionga® Jorgensen and Kintsch stated
that information coded as imagery is highly acddesn memory. Klee and Eysenc
(1973) studied the comprehension latencies of seagevarying in concreteness and
meaningfulness, and the results found that conamdeabstract sentences are processed
in different ways. They suggested that compreh@nsiasolated concrete sentences
seems to involve imaginal coding to a greater ebttean abstract sentences, while
isolated abstract sentences rely for understangdog access to mainly verbal processes.
Davies and Procotdfl976) conducted studies that examined the retall o
concrete and abstract sentences as a functioniofeapolated task, and the results were
that concrete sentences were better recalled th&treat sentences. Davies and Procotor
pointed out that mental imagery plays a role inithernalization of concrete materials
but that abstract sentences are mediated by antedlyeverbal process. Holmes and
Langford (1976) investigated the effect of conanets on sentence comprehension and
recall between abstract and concrete sentencestiithg showed that concrete
sentences were easier to comprehend and easetrieve from memory than abstract
sentences. Anderson, Goetz, Pichert, and Halff{)L@3ed the subject noun phrase as a
cue for recall of sentences that had been readréudts found that a concrete noun is a
good conceptual peg, and Anderson et al. thoughesause a concrete phrase has a
specific, stable encoding and tends to redintedretevhole sentence. Marschark and

Paivio (1977) investigated whether abstract anati@ia sentences can be processed in
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an integrated or holistic manner and found thatoete sentences were recalled better
than abstract sentences. O’Neill and Paivio (12I®) found that concrete sentences
received higher imagery ratings and higher recaltes than abstract sentences. Eddy
and Glass (1981) conducted a study to clarify tihe imagery plays in sentence
understanding, and the results suggested that mpatgeys a significant role in the
comprehension of concrete sentences. The reseaigdidrthat imagery is a necessary
part of the comprehension process for concreteeseas. Smith (1981) found that
recognition memory for spoken concrete sentencasswperior than abstract sentences,
provided that the sentences were affirmative. SadGoetz, and Fritz (1993a, 1993b)
used matched sets of concrete and abstract seatiemegemmediate and delayed recall,
and found that concrete sentences were recalled than twice as well as than abstract
sentences. The results also showed that concreter@sshighly predictive of both
comprehension ratings and recall.

The aforementioned review of studies on conaatkabstract sentences vyield
the results that concrete sentences are recaltest bad evoke more imagery than
abstract sentences. A concrete sentence is engedadlly but is also transformed into
the nonverbal code (i.e., imaginal code) which perthe organization of the sentence
into a single unit or a complex image. The infonimatontained in an abstract sentence,
on the other hand, remains linked to the sequéntaanized verbal units. The dual
coding of a concrete sentence is able to reduceémory load for meaning and
supplies more retrieval routes as well. Howevérthalse studies were conducted in

English.
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Dual coding theory and models of Chinese word processing

Most studies of Chinese reading have focused oractea and word recognition,
and some models of Chinese word reading have bheposed. Of the models that are
proposed, two are partially consistent with DCT—anthe multilevel interactive-
activation model by Taft, Liu, and Zhu (1999), dahd other is the interactive
constituency model by Perfetti and Tan (1999).

The multilevel interactive-activation model consief orthographic units,
phonological units, and semantic units. The orthpgrc units include strokes, radicals,
morphemes (characters), and compound words. Tleelyi@ararchically organized; that is,
stroke units feed their activation to radicals t@ttain those strokes, and radicals feed
their activation to the morphemes that containehraslicals. In this model, there are no
orthographic or phonological representations of glete words. That is, at the character
level, a character can activate other charactetsatte associated with the character.

In this model, Taft et al. (1999) propose that¢his a lemma level in which
there are lemmas that link form and meaning togedimailar to the concept of the

lexicon. So a characté (cherry) would send activation to a lemma unit that represen

the form that is pronounced asng/ and meansherry, as well as to all other lemma

units that are related #. Lemmas in the multilevel interactive-activation nebgartly

parallelmental modelslescribed in DCT. Mental models of words in DC& activated
sets of logogens and imagens or the combinatiolegofens and imagens that
represent the form and meaning of a word in a go@riext. Therefore, the activation of

lemma units parallels the representational prongsand the associative processing in
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the verbal system. An important difference is thédmma is a theoretically abstract
entity, whereas logogens and imagens in DCT areifspto a sensory modality (e.qg.,
visual, auditory).

The interactive constituency model assumes fouarsgép constituent
representation subsystems: the character orthograpbsystem, the noncharacter
orthographic subsystem, the phonological subsysdechthe meaning subsystem. Each
constituent subsystem consists of a set of reptaisem units or nodes. A node whose
activation value exceeds its threshold excitesratbdes with which it is consistent and
inhibits nodes with which it is not consistent.

In this model, feature analysis is the first stafjeisual character recognition. In
the case of Chinese, the character strokes sethe &ssic features, once the features
are detected, they begin sending activation tattiegraphic units (i.e., phonetic
radicals, semantic radicals, simple characterscangpound characters) in the character
orthographic lexicon (i.e., simple and compoundrabi@rs, phonetics and semantic
radicals that are legal characters) and in the maracter orthographic lexicon (i.e.,
phonetic and semantic radicals that are not inddgrarcharacters). When an
orthographic unit in the character orthographiedex exceeds threshold, it sends
activation to the phonological units, the meaniyggtam, and the corresponding units in
the noncharacter orthographic lexicon simultanggousading to the activation of
phonological units and/or relevant meaning repriediems and to the interaction of
character orthographic units with noncharacteragtaphic units. This model also is

somewhat parallel with DCT at the levels of repn¢éatonal processing and the
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associative processing in the verbal system. Howyévere are differences as well. In
DCT, familiar logogens can be recognized as whai#lsout extensive feature analysis,
and the meaning system is more specified.

Although the two models are somewhat consisterit T T in word-level
processing, they did not extend to sentence- @+ kexel processing. Therefore, they are
not able to explain how meaning is constructed wieading is performed.

Though a considerable number of studies of DCelimen conducted in
alphabetic languages, it has not been extensiyglireal to other writing systems. In the
present study, DCT is applied to Chinese at theeser level to investigate sentence
processing and comprehension in Chinese as welhgksh. Studies on Chinese
sentence processing and comprehension have beduoted from syntactic and
semantic perspectives; yet, no one unified theasylbeen developed. The research
guestion of the study is to investigate if conciaatd abstract sentences can be recalled

equally well in Chinese and in English.
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CHAPTER IlI

METHODOLOGY

Study |: Sentencerating norms
To develop materials for a recall study, a senteatieg study was conducted
both in the U.S.A. and Taiwan. Participants ingkatence rating study had to rate 40

sentences for three qualities: comprehensibilégifiarity, and concreteness.

Participants

Forty-seven third year undergraduate students (rhafemale: 46) from Texas
A&M University and forty-nine second and third yeardergraduate students (male: 23,
female: 23, 3 did not specify) from southern Taivpanticipated in the study.
Participants from Texas A&M received extra crediirps for their participation, while

participants from Taiwan participated as part giutar class activities.

Materials

The sentences used for the rating norms were 2€ret@nEnglish sentences, 20
abstract English sentences, and 40 Chinese (ianditin Chinese) sentences, which
were the translations of the English sentencesth&liconcrete and abstract English
sentences (see Appendix A) were composed by teanmdser, and the Chinese
translations of the English sentences (see AppdBixere translated by a native
Chinese speaker who is how studying for doctorgtele at Texas A&M University. In

order to validate the Chinese translations, a adfikinese speaker in Taiwan, who had
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never seen the original English sentences andesflin English and Chinese, back
translated the Chinese sentences into Englishb@bk-translated versions compared
with the original English versions quite accuratahd in many cases exactly. The back
translations are given in Appendix C.

The most common word order of Chinese sentencashiect verb object (SVO)
(Kane, 2006; Miao, 1981), the same as in Englishigid, Dick, & Elman, 2007). All
the English sentences in this study were affirneatind of SVO or SV word order, as
were the Chinese sentences.

For the English version, the concrete and abssetience sets were equated for
length, word count, and readability. The total woodints were 179 in the concrete set
and 179 in the abstract set. Average words peeseatin the two sentence sets were 8.9
and 8.9, respectively. Average characters per wearme 4.7 in the concrete set and 4.6
in the abstract set. Average syllables per sententtes concrete and abstract sets were
12.4 and 14.2, respectively. All the words thategppd in the sentences fell from levels
K/1 to Grade 13, according to word corpordbe Educator’'s Word Frequency Guide
(Zeno, Ivens, Millard, & Duvuri, 1995), except faordscandlelight cherry blossoms
ChristmasEve Internet Spider-Man Statue of Libertysuperhergteddy bearand
unfoundedReadability of the English sentence sets was anedsOn a 100-point
Flesch (1948) scale, the reading ease was 51@farete sentences and 50.7 for
abstract sentences. For the Flesch-Kincaid (ad nit&lare, 1984) grade level, it was
8.3 in the concrete set and 8.4 in the abstracRestdability formulas for Chinese were

not available as they were in English.
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The total numbers of Chinese characters in theret& and abstract sentence
sets were 240 and 242, respectively; thus the geatharacters per sentence in the two
sets were 12 and 12.1, respectively. Though EngishChinese are of two different
orthographies, it is estimated that 1.5 Chineseaciters are equivalent to one English
word (Sun, 1993; Sun, Morita, & Stark, 1985). CHted by the formula: 1.5 Chinese
characters = 1 English word, the average charaptersoncrete Chinese sentence
equaled 8.0 English words, and the average chasguote abstract Chinese sentence
equaled 8.1 English words. Both numbers were dlotlee average words per sentence
in English concrete and abstract sets, 8.9 and@&sectively, with no advantage for the

concrete or abstract set.

Procedure

Participants were asked to rate each of the 4@isees for three qualities on 7-
point bipolar scales. The qualities, with theirlea@nchors, were the following: (a)
content comprehensibility, ¥é€ry hard for me to understantb 7 (ery easy for me to
understand (b) content familiarity, 1r{ot familiar to me in contehto 7 {very familiar
to me in content (c) concreteness, YLdry abstract, hard for me to form mental images
of thig to 7 (very concrete, easy for me to form mental imagésigf The scales have
produced high reliability when used in previoustsane rating studies (Sadoski et al.,
1993a, Sadoski, Goetz, & Rodriguez, 2000). A saraptie rating form is given in

Appendix D.
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Every participant had to rate a total of six shadtrating forms, with each form
containing twenty sentences. Of the six rating frthree were for the three qualities of
the concrete sentences and three for the absémietrees. The order of the three
gualities and the order of the concrete and alistets were randomly determined for
each participant. Participants only rated the foofsis/her native language and were
given the forms in random order. Before they readi rated the sentences, participants

were asked to read the instructions given on thet@very page.

Study I1: Recall of concrete and abstract sentencesin Chinese-English bilinguals

The purpose of study Il was to investigate the@# of concreteness and
abstractness on immediate recall of sentencesime€&-English bilinguals. Participants
had to read and recall five concrete sentencesiamdbstract sentences. Of the ten

sentences, five were English, and five were Chinese

Participants

Forty undergraduates whose major was English laggyaad literature from
Kaohsiung Normal University in southern Taiwan gptaited in this experiment. They
were all native speakers of Chinese and were naicjpants in the study of sentence
rating norms. The mean ages of the participantg ®&ryears, 9 months. Of the forty
participants, 37 were female, and 3 were male. Mb#tem started learning English at
11 years of age (M=10.85, SD=2.18). To have an nstaleding of participants’

language ability, their scores of Chinese and Bhghn Taiwan’s college entrance exam
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were collected by self report. The English test moad test of language ability that uses
multiple choice items and vocabulary and also aingrisample. The Chinese test is a
broad test of language ability with emphasis ortayiand rhetoric. The test includes
multiple choice items and a writing sample. Totalres were used. The score of
Taiwan’s college entrance exam ranged from 0-10&fonese and 0-100 for English.
The participants’ mean score for Chinese was 6586= 9.36, n = 33) and 76.42 (SD
=7.05, n = 36) for English, which were on the &ppercent and top 30 percent,

respectively (http://www.ceec.edu.tw/AbilityExam/iityExamStat/95AbExamStat/).

Materials

The sentences used for the recall experiment viiegecdncrete English
sentences, five abstract English sentences, ardhierese sentences, which were the
translations of the English sentences. These ctenarel abstract sentence sets were
selected from the sentence rating study basedeoretiuirement that they differed
substantially in concreteness, but not in comprsitdity and familiarity (note: data are
reported in chapter 4). Appendix E is the listla# sentences selected for the recall study.

Words that appeared in those selected Englishrsezgavere vocabulary words
that were included in the English reference waostldsed for the English test on the
college entrance examination of Taiwan
(http://www.ceec.edu.tw/Research/ResearchList.hiit is, words that appeared in
these English sentences did not exceed typicaligfngbcabulary in Taiwan. The Flesch

reading ease of the selected English sentence3ivgor concrete sentences and 61.3
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for abstract sentences. The Flesch-Kincaid grags fer the concrete set was 4.5 and
6.7 for the abstract set.

Sentences that were used for the study were amandeur types of order to
counterbalance languages (i.e., English and Chirs@sksentence types (i.e., concrete
and abstract). The four types of order were: (g ioncrete English sentences followed
by five abstract Chinese sentences; (2) five atisEaglish sentences followed by five
concrete Chinese sentences; (3) five concrete €hisentences followed by five
abstract English sentences; (4) five abstract Geisentences followed by five concrete
English sentences. An example of one type of onder given in Appendix F. With
these arrangements, English and Chinese sentemgearad equally often in all of the
permissible positions, and so did the concreteadnstract sentences.

In addition to counterbalancing the languages hedséntence types, each of the
sentences in the concrete and abstract set wasecbalanced as well by appearing in
all of the permissible position equally often. Thhere were five orders of sentence
arrangement within each concrete and abstracssetAppendix G), and this resulted in

a perfect counterbalancing arrangement.

Procedure

The recall form was five sheets of paper stapted booklet. The cover sheet of
the booklet was blank so that participants wereahte to read the sentences while being
given instructions. Each page that contained théesees was followed by a blank page,

which was used as the recall sheet.
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Every participant was randomly assigned to on@of §roups that received
either concrete English-abstract Chinese, abdfaglish-concrete Chinese, concrete
Chinese-abstract English, or abstract Chinese-eta&mnglish sentence order and was
presented with an envelope containing the booKlet. researcher of the study gave oral
instructions of the procedures to the subjects.drageinstructions were that they are
going to read five sentences on a page in thitpsas, recall the sentences by writing
as much as they could remember on the blank shéletde minutes, and repeat what
they have done for another five sentences. Times amnounced by the proctor in the
room. Every sheet of paper had to be torn off ftbenbooklet and put back into the
envelope following each procedure. All proceduresenaccomplished in one normally

scheduled class.

Scoring

Recall was scored by idea units, operationallyngef as independent clause
kernels or instances of modification of those keyii®adoski, Goetz, & Fritz, 1993a).
The concrete English set consisted of 13 idea ,usid so did the concrete Chinese set
since sentences of both languages in the studgdliae same syntactic structures (see
Appendix H). The abstract English and Chinese @it @ad 14 idea units (see Appendix
). Each idea unit was scored as one point forrkdhll of the idea unit, half a point for
partial recall of the idea unit, and O points forrecall of the idea unit. Two independent

raters scored the recalls.



25

CHAPTER IV

RESULTS

Study |: Sentencerating norms

The coefficient alpha reliabilities of the ratingfsthe 40 sentences for
comprehensibility, familiarity, and concretenes&imglish and Chinese were computed
and presented in Table 1.

Table 1 Coefficient Alpha Reliability of the English and i@kse Sentences for Ratings
of Comprehensibility, Familiarity, and Concreteness

English Chinese
Concrete Abstract Concrete Abstract
Comprehensibility .85 .89 .88 .88
Familiarity .96 .90 .88 .85
Concreteness .89 .87 .87 .83

Note: N = 47 raters for English, and N = 49 ratdg Chinese.

All the reliability values ranged from .83-.96.& bverall mean for reliability
ratings was .88.

Five concrete English sentences, five abstracti§ingentences, and their
Chinese translations were selected for the retiadlys Table 2 gives the coefficient
alpha reliabilities of the selected sentences.

Table 2 Coefficient Alpha Reliability of the Selected Eistj and Chinese Sentences for
Ratings of Comprehensibility, Familiarity, and Cogteness

English Chinese
Concrete Abstract Concrete Abstract
Comprehensibility .61 71 71 .68
Familiarity .50 .80 .78 .75
Concreteness 51 .83 .65 73

Note: N = 47 raters for English, and N = 49 ratdms Chinese
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Most of the reliability values are near or abok@, except for those of the
concrete English sentences. However, using ther@a@aBrown formula (Cronbach,
1960), the predicted reliability values generatexnfthe selected five concrete English
sentences for a set four times the length were clese to those of the respective full set
of 20 sentences. That is, the lower reliabilitiethe selected sentences were due to the
smaller number of items rather than any selectias.b

For sentences to be selected, they had to meetdg@ements that they differed
in concreteness but were comparable in comprehétysand familiarity. Table 3 gives
means, standard deviations, and t-tests for corepsghility, familiarity, and
concreteness ratings of the selected concretelasichat sentences in English and
Chinese. The means and standard deviations for redrapsibility, familiarity, and
concreteness ratings of the 40 English and Chisestences are given in Appendix J.

Table 3 Means, Standard Deviations, and t-tests for Cohgmgibility, Familiarity, and
Concreteness of Selected Concrete and Abstraceism in English and Chinese

Concrete Abstract
M SD M SD t df p <
English
Comprehensibility 6.51 .62 6.34 .78 -1.62 46 A1
Familiarity 5.97 .73 6.16 .92 1.47 46 .15
Concreteness 6.33 .66 5.22 1.44 -5.30 46 .00
Chinese
Comprehensibility 549 1.09 578 1.01 1.89 48 7 .0
Familiarity 536 1.29 5.51 1.14 .92 48 37
Concreteness 554 1.08 5.08 1.31 -2.43 48 .02

Note: N=47 for English, N=49 for Chinese
The selected concrete and abstract sets of bogudaes met the requirements
that they differed significantly only in the cont@ress rating and were equivalent in the

comprehensibility and familiarity ratings. For thaglish sentences, the difference of the



27

means between concrete and abstract sets on theetaess rating was statistically
significant ( = -5.3Q p <.00), whereas the differences of the means on
comprehensibility and familiarity ratings were statistically significant. For the

selected Chinese sentences, the difference of damsrbetween the concrete and
abstract sets on the concreteness rating wagtisttissignificant ¢ = -2.43 p =.02),

but the differences of the means on the compreb#ihysand familiarity ratings were

not statistically significant. The ratings for t6hinese sentences tended to be lower than

the English sentences. Possible reasons for tHibevdiscussed in a later section.

Study I1: Recall of concrete and abstract sentencesin Chinese-English bilinguals

Forty Chinese-English bilingual participants reedlb concrete English
sentences, 5 abstract English sentences, and h@sehiranslations of the English
counterparts. The readability differed betweensttlected English concrete and abstract
sentences, but readability, using Flesch-Kincaatlgrevel, was not significantly
correlated with recall in the study € .-12,p = .44).

The recall of the sentences was scored by idda. drhe total idea units of
concrete and abstract sentence sets were 13 anespéctively, in both languages.
Participants were scored one point for full rechfihe idea unit, half a point for partial
recall of the idea unit, and O points for no recélthe idea unit. Every participant’s total
idea units recalled in each of the concrete anttatiset were divided by 13 and 14,

respectively, to yield proportions. Two independetérs coded a randomly selected
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10% of the protocols. Interrater reliability was .97 for English and = .98 for
Chinese.

Two separate one-way analysis of variance (ANQW#ing data collected from
the recall by Chinese-English bilingual subjectsenaonducted to investigate if
concrete sentences were recalled more than abséateinces in both languages. Table 4
gives summaries of the analyses.

Table4 Means, Standard Deviations and ANOVA Results fapBrtions of Recall in
Concrete and Abstract Sentences

Concrete Abstract

M SD M SD F df p d
English .76 .19 .48 14 28.62 39 .000 1.29
Chinese .86 .18 .65 .19 12.24 39 .001 97
Note. N =40

For English sentences, the means for proportioeadll were .76 in the concrete
set and .48 in the abstract set. For Chinese ssgethe means for proportion of recall
were .86 in the concrete set and .65 in the alistedcThe results of the ANOVAs
showed that there was a significant differenceegall between the concrete and abstract
sets in Englishi- (1, 39) =28.62p <.001, and in Chines§, (1, 39)= 12.24 p =.001.
Concrete English sentences were recalled 1.58 @am@such as abstract English
sentences; the effect size of the difference betwee concrete and abstract sets in
English wasd = 1.29 (effect sizes determined by dividing the d#éfece between means
by the pooled standard deviation). Concrete Chiseagences were found to be recalled
1.32 times as much as abstract Chinese senteheesfféct size wad = .97.

Because the Chinese sentences tended to be delsatter than the English

sentences, an additional analysis was conductedéstigate any interaction between
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language and concreteness. A 2 (languages: Chise&mglish) x 2 (sentence
concreteness: concrete vs. abstract) ANOVA witlpprtion of recall as the dependent
variable was conducted. Summary of the analygisv/en in Table 5.

Table 5 Analysis of Variance between Languages, Concresgaesl Interaction
between Languages and Concreteness in Proportieeall

Source MS df F p 0
Languages .36 1 11.68 .001 13
Concreteness 1.17 1 38.12 .000 .33
Languages*concreteness .03 1 .92 .339 .01
Error .031 76

Note. N = 40.

Significant main effects were found for languadgeél, 76) =11.68p = .001,4?
=.13, and for concretened$s(1, 76) = 38.12p <.001,»*= 33. That is, Chinese was
overall recalled significantly better than Englisind concrete sentences were overall
recalled significantly better than abstract sergenduplicating the results in Table 4.

No significant interaction effect was found.
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CHAPTER V

DISCUSSION AND CONCLUSION

Discussion

The results of this study found that the Chinesgh&h bilinguals recalled
concrete sentences better than abstract senteagasjless of languages. The results of
the study concur with similar concreteness effemigd in previous studies in English
(e.g., Klee & Eysenck, 1973; Davies & Proctor, 19M6lmes & Langford, 1976;
Anderson, et al., 1977; Marschark & Paivio, 197 Nél & Paivio, 1978; Sadoski, et
al., 1993a, 1993b). The results also support tadigtions of DCT when applied to a
non-alphabetic language.

Previous studies of DCT on concrete and absteateace recall mainly used
English-speaking participants, whereas the prestediy used Chinese-English bilingual
participants to recall both Chinese and Englisheseres to examine DCT across
orthographies. This examination was important beeaui possibly critical differences
in orthography that could affect comprehension i@wdll. Chinese orthography is
different from orthographies of alphabetic langusaagehinese characters are morphemes
and correspond to syllables, while graphemes inaddptic languages correspond to
phonemes. In Chinese, 80 to 90 percent of chasaterphonetic compounds in which
meaning and pronunciation are represented, whileréein alphabetic languages are
meaningless symbols that represent sounds. There¢fa Chinese script may have a
direct and more efficient access to meaning, coatptr alphabetic languages. In

addition, due to the characteristics of Chineskamtaphy, children learning to read
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Chinese characters heavily rely on understandiagrtéaning of the syllable along with
its visual-orthographic form. Because of these att@ristics of Chinese orthography, it
is possible that concrete sentences in Chinesedwmilhave an advantage over abstract
sentences in recall since most characters in Chimegardless of concrete or abstract
content, convey or have a more direct access toimgaHowever, the study results
showed that concrete Chinese sentences were ie¢aB2 times as much as abstract
Chinese sentences, thus supporting the concreteffests assumed by DCT. However,
the effect size in Chinese was somewhat smaller tiinet in English, so there may be a
small effect of orthography.

In addition to recalling Chinese sentences, the&3e-English bilingual
participants recalled English sentences as we#.rékults showed that the bilingual
participants recalled concrete English sentencterit@an abstract English ones;
concrete English sentences was recalled 1.58 @si@such as abstract English
sentences. This result is generally consistent priglvious studies on recall of concrete
and abstract English sentences (e. g., Sadoskj é083a).

Finally, Chinese-English bilinguals recalled sfgrantly more in Chinese than in
English. This was not a main focus of the presaimdy, and reasons for this will be
proposed later.

From the perspective of theories of reading Claneso models for Chinese
reading were introduced in the literature reviewe-thultilevel interactive-activation
model by Taft et al. (1999) and the interactivestiinency model by Perfetti and Tan

(1999). The two models explain character processmgword identification in Chinese
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since characters are the basic processing un@himese reading; however, they do not
explain why concrete sentences might be recalléertdan abstract sentences in
Chinese given that the Chinese script has moresad¢oaneaning. Therefore, the

findings of this study and DCT have implications éxtensions of those theories.

Conclusion

DCT proposes that information encoded in bothvir®al and nonverbal system
should be remembered better than information erccodenly one coding system. As a
result, concrete language is better rememberedemadied than abstract language
because concrete language is coded and storedhrtisoverbal and nonverbal systems.
Though this hypothesis of DCT has been consistel@hgonstrated in alphabetic
languages, it has never before been examined meSéiat the sentence level. As stated
earlier, reading theories that have been develbpgd seldom been examined across
orthographies, and they should be in order to agvalgenuinely comprehensive theory
of reading. The results of the present study shawDCT, a general theory of cognition
applied to literacy, is able to explain some corhpresion and recall processes in
Chinese, a language whose orthography that isrrdiffierent from orthographies of

alphabetic languages.

Limitations and suggestions for future study
Previous studies of concreteness effects useddbngieaking participants,

whereas the present study used Chinese-Englistgbdis to recall Chinese and English
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sentences. As a result, some differences in ratatigrns and recall performance
occurred. The selected sentences of both languigeet the requirements that they
differ in concreteness but are comparable in cohgmsibility and familiarity; however,
they did not have the same mean ratings. Baseleoddta shown in Table 3, concrete
and abstract English sentences were all rated hfghéhe three qualities than concrete
and abstract Chinese sentences.

Factors that could affect the responses in thiegaorm study could be
linguistic or cultural since it involves two langges and two ethnic groups. For the
linguistic factor, the sentences were composedcgligh and then were translated into
Chinese and back translated into English. The I@stslated version compared with the
original English version quite accurately, andwwd counts between the English and
Chinese sentences were almost equivalent as wejereral, measurement equivalence
is well controlled; hence, the influence of linguidactors was minimized. As for the
cultural factor, Scott, et al. (2007) studied wieetbultural factors could explain
international differences in response to a questor. The results showed that
respondents from East Asia are more likely to agrigie questions and less likely to
choose extreme values from rating scales. In tasgmt study, the researcher found that
more English-speaking participants chose extrerheegdhan Chinese-speaking
participants did; hence the observed differenceatings between the two language
groups could be due to the cultural factor. Redearcin the future may pay attention to

the cultural differences in rating forms.
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As noted earlier, Chinese-English bilinguals rechtignificantly more in
Chinese than in English. This may be due to Chibesgg their first language (Magiste,
1979), to orthography effects (e.g., Flores d’As¢di992), or a combination. Further
research is needed to determine the reasons.

In the present study, the most common word orfleewtences, SVO or SV, was
used for both languages. For future studies, rekees can use sentences with different

word orders to examine whether the same resulisl tmufound.

Implications for education

In the present study, the Chinese-English bilihgaaticipants recalled sentences
in Chinese and English, and the results showedZhatese is recalled better than
English. Even though the participants in the res@ltly are undergraduates majoring in
English and have been studying English for mora tttayears, the performance on
recall between English and Chinese sentences fasedit. This could be because
participants are more familiar with their nativadgaage and that Chinese is the more
dominant language of the two for the participaasssuggested by Magiste (1979). First
language dominance may be difficult to overcome bilingual educators may wish to
consider increased efforts to produce second layeggpeoficiency where needed.

Concreteness may be an asset in learning a séoguiage. Though English
sentences were not recalled the same as Chinesget®English sentences were still
recalled much better than abstract English one$aiwan, English is taught from Grade

3. Anderson (1974) suggested that teachers, aytaascurriculum developers can be
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as specific and concrete as possible to facilleming. Sadoski et al. (1993a) also
suggest that concrete information in sentencegarafraphs should be used more often
than abstract concepts in designing text to ensamgrehensibility, interestingness, and
memory. These suggestions may apply to learningngelanguages regardless of the

orthography.
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APPENDIX A

ABSTRACT AND CONCRETE ENGLISH SENTENCES USED FORWEYY |

Abstract sentences:
1. The speed of light exceeds the speed of sound.

. Great responsibility comes with great power.

. The new government is facing a fundamentalrisi
. The long-term effects can be very harmful.

. Philosophy is about logical thinking.

. The basic idea stays the same.

. The evaluation of the program is held by a cottem®i

. Superstitions are unfounded beliefs.

. The stock market is going beyond our expectation

. Many of the laws of the Universe are still uokm to us.
. Spring is the season of renewed spirit and tjrow

. Success is a combination of hard work and luck.

. No standard was set for the judgment yet.

. The value of the first number is twice thathef second number.
. Tolerance for ambiguity can vary among indiaidu

. The election ensured a secure future.

. The result of the application is hard to predic

. Opportunity can be missed because of carelsssne

. The sense of achievement is beyond description.

. This whole new concept has made a revolutioclaaynge.

Concrete sentences:

17.

. The candlelight lit up the dark room.

. The Internet may replace newspapers soon.

. A leather sofa is more comfortable than a woareir.

. The train went through the tunnel under the ntaian

. The solar system has eight planets spinningnartwe sun.
. Santa Claus delivers presents on Christmas Eve.

. Elephants recognize themselves in the mirror.

. Many automobiles were flooded in the pouringrai

. The Statue of Liberty holds a torch in her rigand.

. Kids gathered on the beach waiting tokites

. The cherry blossoms in Japan attract manydisuri

. Fans eagerly awaited the arrival of the motae s

. Firefighters came immediately after the elevatught fire.
. The teddy bear is the most beloved stuffed ainim

. The end of the hallway leads to the rose garden

. The moon reflected brightly on the lake.

Diamond is the hardest material.

18. The magician disappeared on the stage.

19
20

. The reddening leaves suggest that autumn hasdr
. Spider-Man is a popular superhero character.
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APPENDIX B

ABSTRACT AND CONCRETE CHINESE SENTENCES USED FORURYY |

Abstract sentences:

1. G

2. HERAIREI A B RAIEL T -

3. FTBUA I kG — EAR AR i -

4. RIS ETREFE A -

5. TELE RN #E 8 % -

6. FAME SRR —Hk -

7. E—AlEMEHEE S E T -

8. KE 2R ARBNES -

9. i - R TP -

10 L AR AT A
1L BER RS ~ EYRGRIZEE] -
12 R 253 T SRR & o

13 A HE IR R T -

14 25— (g A S 2 B A B A A £
15 SR WY AT A A7 PRI AR —H
168 JCEAREIR T L ERIARZK -

17 JE RIS S EEDATEH] -
18EFF I B E ek B -

19 Bl R LA Sy

20 Gl 2T HIRE S R T Frap oo -

Concrete sentences:
1HEEREE 1 BRI BB -
2 i P REAR PRI CHAR
3R B LEARBI AT ET I -
A KR T LHRARRE -
SYNCEEEVAY (R YN
6 BEHLE NAEHSREAGREY) -
1RGSR AL -
BARZHTAE RN HHENIAK T -
9.8 HZC i ERIA THRE K -
1084 MEREEAEV B2 RS -
1L AL S (R 230 -
122258415 [SEIy & R I B 22K -
13RUK B EAERRE— & KIS K -
14 ZEHAEE i EEHE SR, -
1558 ERR B R B E ] -

(Appendix B continues)



167 SEsE st SR L -

17 B R E -

18 JEMTRIESE G IRk T -

194 THUZE T-AFRIACREAZK T -

20 IR NS 8 SZ B REAR AT -
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APPENDIX C

BACK TRANSLATIONS OF THE CHINESE SENTENCES INTO ENGSH

Abstract sentences:
1. The light speed is higher than sound speed.

. A gigantic power makes a gigantic responsibility

. The new government is facing a fundamentalrisi

. The long-term effects could be very harmful.

. Philosophy is about logical thinking.

. The fundamental concept is kept the same.

. The assessment of this program is held by thenatee.
. Superstition is the belief that has no root.

. The growth of stock market is beyond our expenia

. There are still a number of unknown laws ofuheerse.

. Spring is the season that rejuvenates the gtmos and nourishes creatures.
. Success is the combination of diligence ankl.luc

. The criteria for evaluation have not been peyat.

14. The initial numerical value is twice the siZdéle second digital value.

. The tolerance of ambiguity is different fronrgmn to person
. This election ensured a secure future.

. The result of the application is hard to predic

. Recklessness takes the risk of losing oppdi#sni

. The sense of achievement is beyond description.

. This brand new concept makes a revolutionaangé.

Concrete sentences:

. The candlelight brightened the dark room.

. The Internet may replace newspapers in no time.

. Leather sofa is more comfortable than woodeir.cha

. The train went through the tunnel under the ntainn

. There are eight planets orbiting around theisuhe solar system.
. Santa Claus gives away gifts on Christmas Eve.

. The elephant recognizes himself in the mirror.

. A lot of cars are flooded in the thunder shower.

. The Statue of Liberty holds a torch in her rigahd.

. The children gathered on the beach waitingytkifes.
. The Japanese cherry blossoms attract mangrgisit
. The fans are longing for the arrival of the mecstar.

. The firefighters arrived right after the elaerataught fire.
. Teddy bears are the most beloved stuffed ariogal
. The end of the hallway leads to the gardensés.

. The moon reflects brightly on the lake.

. Diamond is the hardest material.

. The magician disappeared on the stage.

. The red leaves mean that autumn is here.

. Spider-Man is a popular superhero character.
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APPENDIX D

THE RATING FORM OF CONCRETE ENGLISH SENTENCES FOR
CONCRETENESS

Please rate each of the following sentences biir@gra number based on how concrete it is.
1 (very abstract, hard for me to form mental imagfethis) 7 (very concrete, easy for me to
form mental images of this)

1.

2.

10

11.

12.

13.

14.

15.

16.

17.

18.

The candlelight lit up the dark room.
1 2 3 4 5 6 7

The Internet may replace newspapers soon.
1 2 3 4 5 6 7

. A leather sofa is more comfortable than a woazleir.

1 2 3 4 5 6 7

. The train went through the tunnel under the ntaian

1 2 3 4 5 6 7

. The solar system has eight planets spinningnarthe sun.

1 2 3 4 5 6 7

. Santa Claus delivers presents on Christmas Eve.

1 2 3 4 5 6 7

. Elephants recognize themselves in the mirror.

1 2 3 4 5 6 7

. Many automobiles were flooded in the pouringrai

1 2 3 4 5 6 7

. The Statue of Liberty holds a torch in her rigahd.

1 2 3 45 6 7

. Kids gathered on the beach waiting to fly kites
1 2 3 45 6 7

The cherry blossoms in Japan attract manysisuri
1 2 3 4 5 6 7

Fans eagerly awaited the arrival of the metéae.
1 2 3 45 6 7

Firefighters came immediately after the elewvatught fire.
1 2 3 4 5 6 7

The teddy bear is the most beloved stuffed ahim
1 2 3 45 6 7

The end of the hallway leads to the rose garden
1 2 3 45 6 7

The moon reflected brightly on the lake.
1 2 3 4 5 6 7

Diamond is the hardest material.
1 2 3 45 6 7

The magician disappeared on the stage.
1 2 3 4 5 6 7

(Appendix D continues)



19. The reddening leaves suggest that autumn hasdr
1 2 3 45 6 7

20. Spider-Man is a popular superhero character.
1 2 3 4 5 6 7

a7
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APPENDIX E

SENTENCES USED FOR THE RECALL STUDY

Concrete English set:

The train went through the tunnel under the mountai
Elephants recognize themselves in the mirror.

The Statue of Liberty holds a torch in her righhtha
The end of the hallway leads to the rose garden.
The magician disappeared on the stage.

Abstract English set:

Great responsibility comes with great power.

The long-term effects can be very harmful.

Success is a combination of hard work and luck.

The value of the first number is twice that of #&ond number.
Opportunity can be missed because of carelessness.

Concrete Chinese set:
KCEEE T LARBEIE -
R THEIECT -

H 20 g A R K
AE R S AT B o
JEMTRI eSS B3Rk T -

Abstract Chinese set:

A BRI A BRI EAT: -
RIS e nTREIE A -
e 53 JTLHE R AR 5 o

2 — S A S 2 2 S Y S A R £
IR ek LAY -
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APPENDIX F

AN EXAMPLE OF THE LANGUAGES AND SENTENCES ARRANGEM¥T FOR
THE RECALL TEST

Arrangement (1): Concrete English sentences foltblayeabstract Chinese sentences

1. The train went through the tunnel under the naian
2. Elephants recognize themselves in the mirror.

3. The Statue of Liberty holds a torch in her rigand.
4. The end of the hallway leads to the rose garden.
5. The magician disappeared on the stage.

1 AT ECRHIRES AT ORI AT

2 RIPHSERTREIE R AT -

3. LSS S SLE RIS 5

4. 55— SR B BT B AE I W £ -
5. BFF Al TR R -
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APPENDIX G

LISTS OF SENTENCE ARRANGEMENT WITHIN THE CONCRETEES FOR THE

agrwNhNE bR ObhONE ORWONE

arwnE

RECALL TEST

The train went through the tunnel under the mountai
Elephant recognize themselves in the mirror.

The Statue of Liberty holds a torch in her righhta
The end of the hallway leads to the rose garden.
The magician disappeared on the stage.

Elephants recognize themselves in the mirror.

The Statue of Liberty holds a torch in her righhtha
The end of the hallway leads to the rose garden.
The magician disappeared on the stage.

The train went through the tunnel under the mountai

The Statue of Liberty holds a torch in her righhtha
The end of the hallway leads to the rose garden.
The magician disappeared on the stage.

The train went through the tunnel under the mountai
Elephants recognize themselves in the mirror.

The end of the hallway leads to the rose garden.
The magician disappeared on the stage.

The train went through the tunnel under the mountai
Elephants recognize themselves in the mirror.

The Statue of Liberty holds a torch in her righhtha

The magician disappeared on the stage.

The train went through the tunnel under the mountai
Elephants recognize themselves in the mirror.

The Statue of Liberty holds a torch in her righhtha
The end of the hallway leads to the rose garden.



APPENDIX H
IDEA UNITS OF CONCRETE SENTENCES
English sentences:

1.The train went through the tunnel under the maant
kernel: the train went modifier: through the tuhne
modifier: under the mountain

2. Elephants recognize themselves in the mirror.
kernel: elephants recognize themselves modifiethénmirror

3. The Statue of Liberty holds a torch in her rigand.
kernel: The Statue (of Liberty) holds a torch nfiedi in her hand
modifier: right

4. The end of the hallway leads to the rose garden.
kernel: the end leads modifier: of the hallway
modifier: to the garden modifier: rose

5. The magician disappeared on the stage.
kernel: the magician disappeared modifier: onstlhge

Chinese sentences:

1. K 1 LEERIRRE -
kernel: K HEiHHE |7 modifier: &34 modifier: [ [ [

2. RGP HFHIEC -
kernel: Kx&5EH S modifier: §& 1

3. H ARG A TR K -
kernel: 5 FHZz g 2k modifier: = modifier: 5

4. R AR B e b
kernel: ZE5E B AL ] modifier: & JEi modifier: Bz E

5. Efim/c e Lk T -
kernel: &Ry T modifier: {r# 4 F
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APPENDIX |
IDEA UNITS OF ABSTRACT SENTENCES

English sentences:
1. Great responsibility comes with great power.
kernel: responsibility comes modifier: with power modifier: great
modifier: great
2. The long-term effects can be very harmful.
kernel: the effects can be harmful ~ modifier: loegat

modifier: very

3. Success is a combination of hard work and luck.

kernel; success is a combination modifier: of haodk modifier: of luck

4. The value of the first number is twice thattod second number.
kernel: the value is twice modifier: of the firmimber
modifier: of the second number

5. Opportunity can be missed because of carelessnes

kernel: opportunity can be missed = modifier: becafsmarelessness

Chinese sentences:

1. HE KRBT IEAE BRI EE -
kernel: 5 KE T A & (T modifier: E_K1% modifier: E_K1%

2 RIERTREIE A -
kernel: g i e 2= modifier; £ B modifier: JE

3. eSS SIS R RS A o
kernel: [T E4s & modifier: 3% 7] modifier: &5

A, {3 S B S T R S E R A 5
kernel: ${E 2 /5% modifier: 25 —{&$45~ modifier: 55 —{f&$55~

5. 3T HE ELSHY -
kernel: L pgrer i g modifier: &5
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APPENDIX J

Table 6 Means and Standard Deviations for Comprehensibility, Familiarity, and
Concreteness Ratings of the 40 English and Chinese Sentences

Abstract sentences Concrete sentences
M SD M SD

English

Comprehensibility 5.68 .97 6.70 45

Familiarity 5.52 1.12 6.40 49

Concreteness 4.67 1.38 6.40 .56
Chinese

Comprehensibility 5.63 1.02 5.88 .87

Familiarity 5.44 1.14 5.70 1.09

Concreteness 5.04 1.28 5.79 .93

Note. n=47 for English, n=49 for Chinese
Rating range 1-7
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