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Blissymbolics is a graphic symbol system used for communication by individuals whose
speech is nenfuncticnat. The transparency and transiucency of Blissymbalics have been viewed
in the context of the visual relationship hetween symbols and their referents. This article sug-
gests a new perspective in the study of Blissymbolic transparency and translucency that is
semantic conceptual. At present, only compound symbols are discussed. Semantic trans-
parencyftransiucency is conceived in this article as representing the relationship between the
composite meaning of symbel components and the symbal referent. This relationship is mea-
sured by guessability, and by subject rating of degree of agreement between the composite
meaning of symbol components and the symbol referent. We hypothesized that semantic trans-
parency/transiucency is affected hy referent prototypicality or unigueness, and by the inter-
pretation of thematic relationships of symbol components. In the present study, we investigated
the effect of referent prototypicality. An experiment administered to nondisabled adult subjects
demonstrated the contribution of referent prototypicality to semantic transparency/translu-
cency. Implications for Blissymbol codability are discussed.

T

KEY WORDS: aided symbois, Blissymbols, conceptuai representatian, iconicity, prototypi-
cality, representativeness, semantic translucency, semantic transparency, translucency,
transparency

Blissymbalics is a graphic symbol system used for
communication by individuals whose speech is nen-
functional, and who are unatcie or prefer not to use

- written words for communication. These individuais

usually use a board and/or an electronic aid on which
Blissymbols or other symbols are displayed. In order
to communicate via the board, they point or use other

. methods to indicate the target symboi. Each symbol
© stands for a word or words similar in meaning (e.g..

one symboi stands for "to make” and “to produce”).

- The written words always appear above the symbols,
" 30 that the message can be understood by

addressees who do not know Blissymbols. With an

- electronic aid, when indicating the symbol, a prere-
~ corded auditery message is heard. Blissymbolics is

also currently used on the Internet.
The inventor of Blissymbclics was Charles Bliss,

- whose purpose was to enhance world unity through a
- universal symbol system (Bliss, 1965). It was adapted
i to the nonspeaking community in the 1870s (McDon-
7 ald, 1880; McNaughton,
» description  of

1385).
Blissymbolics can be

A comprehensive
found in

" McNaughton (1985) and McDenaid (1980C). The most
 recent English written dictionary including Blissym-

bols is by Wood, Storr, and Reich (1892). The source
of symbols in the present work Is the Hebrew Dictio-
nary of Blissymbols (Shalit, Wine, & Yaniv, 1992).
This dictionary is based on the English written dictio-
nary of Blissymbols (Hehner, 1980}, plus additionai
symbols developed at the International Blissymbol
Panel Workshops heid in Jerusalem, Israel, in August
1989, which were later approved by the Internationat
Blissymboi Committee.

Blissymbolics is nonphonetic and meaning based.
Some examples are presented in Figure 1. As can be
seen, some symbcls consist of one element and some
of several elements. The basic elements in Blissym-
bolics can be combined to form an infinite number of
new Blissymbols. For exampie, the symbol “architect”
consists.of “person” + “plan” + “house.” The symbol
*dress” consists of “clothing” + "woman.” This gen-
erative quality of the system enables it to represent
abstract concepts that canrot be adequately repre-
sented in pictures {pictographs). Symbols that con-
sist of more than one eiement are called compound
symbols.

The meaning of same symboais is very obvious, and
can easily be guessed in the absence of their referents.
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house persan woman. clothing dress toc plan  architect guest
N T T : TR~ INA W &
sad river  picture
O = o0
Figure 1. Examples of Blissymbols.

Thesa symbols are regarded as transparent (Fuller &
Stratton, 1991). For other symbols, the meaning is
not obvious, but once the referent is provided, the
relationship between symbol and referent can be per-
ceived. These symbols are regarded as transtucent.
Finally, symbols for which no relationship between
symbol and referent can be perceived, even when the
meaning of the symbol is known, are lermed opaque.
Transparency has been operationally defined as
“quessability”: the symbei referent can be guessedin
the absence of the referent. Translucency has been
operationally defined by subject ratings of degree of
agreement between symbol and referent, as mea-
sured on a scale of 7 points, from low (1 point) tc high
(7 points} (Fuller & Straiton, 1991). Yovetich (1886)
and Yovetich and Young (1988) prefer to use the term
‘representativeness” rather than translucency, within
the framework of dual coding theory (Paivio, 1986).

Blissymbolics’ research has viewed transparency and
translucency as representing iconicity, which is the
visua! agreement cf similarity in appearance between
symbols and their referents. Fuller and Lioyd (1991)
present a survey showing the association of the terms
“transparency!translucency" with iconicity in the liter-
ature of manual signs and Biissymbolics (see their
Tabie 1, p. 216). lconicity is defined as referring “..to
the visua! relationship of a symbol 1o its referent”
(Fuller & Lioyd, 1991, p. 216}, or “the perceived rela-
tionship between a sympol and its referent” (Fuller &
Stratton, 1991, pp. 51-52). Similar definitions for
iconicity in signs and gestures appear in Mandet!
(1677, pp. 57--58) and Armstrong, Stokoe, and Wilcox
(1995, p.191). Blissymbol representativeness, a term
suggested by Yovetich (1986) and Yovetich and
Young (1988} instead of the term Blissymbol transiu-
cency, was also conceived of as a visual relationship.
It was defined by Yovetich {1986) as the degree 10
which a symbol is perceived as representing its con-
cept or word referent.

We claim that this approach, focusing solely on the
visuai relationship, is too narrow. We suggest inves-
tigating, in addition 10 iconicity, the semantic relation-
ship befween symbols and their referents. Two types
of transparency/transiucency should be distinguished:
one visual (representing iconicity) and the other
semantic. We define semantic transparency/transiu-
cency as representing the relationship of agreement
between two meanings: the composite meaning of
symbol compenents and the meaning cf the symbol

referent. For example, the degree of agreement
between the components “house” + “fabric” and its ref-
erent “tent,” or between “insect” + “wings” and its rei-
erent “fiy," is the degree of semantic transparency/
transiucency of the symbols “tent” and “fly,"” respec-
tively. (The symbols are shown in Appendix A.) We
use the terms “transparency” and “translucency”
jointly {transparency/transhucency) whenever we
focus on their identical function as representing
degrees of agreement, either iconic or semantic,
When we distinguish between the diffarent measure-
ments of guessability versus ratings of agreemeny,
we use separately either the term “ransparency” or
the term “transiucency,” respectively.

Qur perspective in the present study is that Blis-
symbolics transparency/transiucency research has
almost exclusively focused on visual transparency/
translucency, or on representativeness, which is
visual as well, ignoring semantic transparency/transiu-
cency. Studies that have investigated conditions of
providing subjects with information about the meaning
of symbol components, and their effect on trans-
parency/translucency (Shatit, 1881) oron learnability
(e.g. Hetzroni, 1995; Schlosser & Lioyd, 1983; Shep-
herd & Haaf, 1995}, were not concerned with seman-
tic transparency/transiucency in the sense thal we
define it. The difference between these studies and
our present research will presently be explained. Our
noint is that semantic transparency/transiucency, as
defined in the present article, has been ignored in the
relevan! literature.

Overlooking semantic transparency/translucency
has led to theoretical flaws in understanding Blissym-
bol representational aspects, and has also affected
clinical implementations. Ignoring semantic transiu-
cency leads current research in Blissymbolics to pro-
vide inadeguate expianations for some translucency
phenomena. First, among the symbols rated high in
translucency by the scales in Fuller and Stratton
(1291) (e.q., Lloyd, Karlan, & Nai, 1990), there are @
few abstract symbols, such as “sad" (see Fig. 1). if
transiucency were based solely on visual agreement
netween symbol and referent {iconicity), how would it
be possible to establish such a reiationship with
abstract concepts, which are by definition not visual?
Second, it is impossibie 1o explain differences in
degrees of translucency based on visual factors only:
for exampie, now does one explain the difference
between “river,” rated high in translucency, and “pic-
ture,” which is rated low (see Fig. 1)? Is there some-
thing more visual about the symbol “river” compared
1o the symbol “picture”?

Ignoring semantic transparency/transiucency also
means ignoring a basic construct within the system of
Blissymbalics, which, in turn, could affect learnability.
It has been strongly established that transparency’
translucency has a powerful facilitative effect
on guessability, recall, and learnability of Blissymbo|5
(see review in Euller & Stratton, 1991). Itis, therefore,
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Semantic Transparency and Translucency

important to investigate the distinct contributions of
visual as well as semantic transparency/translucency

phasas of learning; it emanates from the very nature
of Blissymbolies as a generative systemn.

At present, our goal is tc hypothesize a variable that
we call semantic transparency/translucency, define it
operationaliy, suggest some preliminary parameters
affecting it, and demonstrate it empirically, The present
work is restricted to compound symbols only. In the fol-
lowing section, we introdyuce the theoretical frame-
work, divided into three subsections: what samantic
transparency/translucency is; the difference between
semantic transparency/trans!ucency and other aspacts
of semantic cOmponent processing in Blissymbolics:
and factors affecting semantic transparency/trans|y-
cency. In the second section, we present experimen-
tal evidencs supporting our hypothesis.

THEOQORETICAL FRAMEWORK
What Is Semantic Transparencyﬂ'ranslucency?

The extent of semantic dgreement between the
composite meaning of companents and the meaning
of the target referent varies in different symbols. If we
take guessability as an operational measurement of
semantic agreement, it is clear that Given the compe-
nents “room” + "sleep,” subjects wiil easily guess that
the symbo! represents a bedroom, but given “insect”
+ “wings,” the components of the symbol “fy,” sub-
jects are more likely to guess that jt represents a hut-
tertly rather than a fiy. Given "water” + “upwards,” the
components of the symbol ‘vapor,” subjects may
guess that it represents a fountain; given “enciosure”
+“light,” the components of the symbol “camera,” sub-
jects will certainly not be able lg guess ils meaning,

Similarty, we hypothesize that subject ratings of
degree of semantic agreement between symbaol ref-
erents and the composite meaning of symbol compo-
nents will show a similar pattern. The degree of agree-
ment between “room” + “sleep” and "bedroom” is
€Xpected to be rated very high. The degree of agree-
ment between “water” + “upwards” and “vapor” is
eXpected to be rated lower, while the degree of agree-
Mment between “enclosure” + “light” and “camera” is
expected to be rated low.

These examples demonstrate that only in some

. “ases does the composite meaning of symbal com-

Ponents fully agree with their target referents (e.q.,
T00M” + “sleep” --» “bedrcom,” “animai” + ‘hump” =
‘camel.” For other symbol components, thejr meaning
only partially agrees with their target referan: (e, it
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represents several referents in addition to the target
referent): “clothing” + “woman,” which represents a
dress, might equally represent a Dra, panty hose, or
a skirt: “buiiding” + “teach,” which stands for a school,
might as well stand for a university. However, in spite

tend to prefer and cerrectly guess the target referents
(“dress” and "school") in these examples. Other cases
of partial agreement appear to involve a higher degree
of arbitrariness and are less guessable. Eor example,
there is no reason to prefer a fly to a butterfly as the
referent of “insect” + ‘wings," or to prefer “vapor" to

“fountain” as the referent of "water” + “Upwards "
There are a few extreme cases, like “enclosure” 4
“light” representing “camera,” in which the semantic
agreement between symboi compeonents and the tax.
get referent appears to be very low when presented
with no additional informatian,

Itis true that these symbols have rationales behind
the selection of their components, which are explicated
in Hehrer (1980} and Wood etal. {1992). However, we
are investigating the implicit meaning generated from
compasitions of bare semantic components, as con-
ceived by subjects who are not provided with rationales,
Through understanding the processing of bare sym-
bols, we can clarify how much additional information,
and what type of information is needed. in order to make
symbol meanings explicit when teaching them. This is
in line with iconicity research, which has usually con-
centrated on bare symbols.

The range of semantic agreement between ths
composite meaning of symool components and their
referents will be referred to henceforth as semantic
transparency/translucency, and we will distinguish it
from visual transparencyx’transIucency. Visual trans-
parency/translucency is basad on ‘conicity of symbof
components (i.e., visual resemblance of the symbol to
its target referent), whereas semantic transparency/
translucency is based on the companents’ semantic-
conceptual features, We operationally define seman-
tic transparency as semantic guessability: the ability
to guess the target refarent when given the meaning
of symbaol components, Semantic translucency is
cperationally definad as subject ratings of the degree
of semantic agreement between the meaning of sym-
bol comporents and the referent, Parzllel to the partial
overlap between visyal transparency and transiucency
(Fuller & Lioyd, 1991), we assume a partial overiap
between semantic transparency and transtucency.

Qur claim is that visuai transparency/translucency
is an important factor in processing Blissymbaols but is
not the soie factor; it acts in tandem with semantic
transparency/translucency. These two aspects of
transparency/transiucency—the visyal and seman-
tic—are disassociated: a symbol may be rated high on
one scale and low on the other. Far example, accord-
ing tc the transiucency scaie of Lloyd et al.. presented
in Fuller and Stratton (1991}, “dress"” (see Fig. 1} is
rated as a low transiucency symbol, presumabily
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because of its low visual resemblance to its referent.
Yet given the semantic components “clothing” +
“woman,” it is easy to guess that it represents a dress
(i.e., its sermantic transparency is high). The weight of
semantic transparency/transiucency compared to
visual transparency/transiucency in symbof process-
ing needs to be investigated in future research,

QOur approach is that a mode! of transparency/
transiucency, both visual and semantic, needs to be
explanatory. It must explain why a symbo! is high or
low in translucency and not merely provide statistical
and correlational data.

In an experimental setting that aims at isclating
semantic transparency/translucency from visual trans-
parency/translucency, it is mandatory to avoid pre-
sentation of the visuai symbol when investigating
semantic transparency/translucency as iconicity might
otherwise interfere in judgments.

The present study concentrates on semantic trans-
parency/translucency in compound symbols, which
quantitatively encompass a large percentage of the
total number of Blissymbols. in our gross estimate,
based on some samples, compound Blissymbols
seem lo account for at least 60% of all Biissymbols.
{There are some questions as to the definition of a
compound symool that we will not discuss in this
paper.} In any case, the factor of semantic trans-
parency/transiucency, as defined above, concerns a
large body of symbols.

Difference between Semantic
Transparency/Translucency and Other
Aspects of Semantic Component Processing
in Blissymbolics

Some previous studies have investigated the pro-
cessing of semantic components of Blissymbols {e.g.,
Hetzroni, 1995; Schiosser & Lloyd, 1983; Shalit, 1991;
Shepherd & Haaf, 1995). These studies have demon-
strated that informing subjects about the meaning of
symbois’ components facilitales some aspects of
learnability.

However, these studies were nct concerned with
semantic transparency/transiucency as we conceive of
it. Shalit (18591) conducted two relevant experiments
on compound symbois, one on guessabilitty (trans-
parency) and the other on degree of representative-
ness (translucency). Each experiment included two
conditions. Under the first condition, in each experi-
ment, subjects were not informed of the meaning of
gach symbol compenent while guessing the target ref-
erents or rating the degree of representativeness of
symbols. Under the second condition, subjects were
informed of the meaning of each symboi component
while perferming the above-mentioned tasks. It was
found that knowledge of the meaning of components
caused a significant increase in ratings of trans-

parency and translucency. However, it is important to

note that the transparency and transiucency results in:

this study involved iconicity, since subjects were pre-

sented with the visual signs. More importantly, therg

was diversity among symbois in the degree of increase
in ratings of translucency and transparency. Some tar-:

get referents were not guessed by many subjects, in -

spite of their being informed of compenent meanings
and some ratings of degree of representativeness did
not change. This diversity is the focus of the presen
study; we claim that it reflects the diversity in seman-
tic transparency and translucency, which was net
investigated by Shalit {1991).

Providing semantic information about symboi com-

ponents, as Shalit did, is a necessary but insufficient

condition for high values of semantic transparency/
translucency. In order for a symboi 1o have a high “+"

transparency/transiucency value, its components
must not oniy be known to the subject, but also must

meet the demand for agreement between the mean- -

ing of components and referent. Hence, providing
information abeut components {extraconceptual con-

dition} is a preliminary stage for accessing the inner

conceptual semantic relationships represented by the
symbol. Thus, Shalit's work focused on a different
aspect of semantic transparency/translucency than
the present study.

Shepherd and Haaf (1995) found that subjects

learned Blissymbols more quickly when the meaning

of symbel elements was included in training than -

when training did not include symbol elements. Based .

on Shalit (1991), we may explain this effect as the

result of increasing the symbol's overall trans-
parency/transiucency. Similarly to Shalit, Shepherd

and Haaf's concern lies in the effact of manipulating *

subjects’ knowledge about symbol components. This

issue differs from semantic transparency/translucency

as defined in the present article.
Schlosser and Lioyd (1993) and Hatzroni {1995)
cempared learmnabiiity of compound Blissymbols under

two conditions of informing subjects about the mean- -

ing ¢f symboi components. One condition consisted of
teaching symbol components prior to teaching the

cormpounds containing those components. The other
cendition consisted of teaching symbol components -

concurrent with the teaching of compounds that con-

tained them. Hetzroni also compared active versus .

passive learning of symbol compenents under each
condition. The effect of these conditions on recali of
the previously taught compound symbols, and on
novel compound symbeais comprising the previously
taught elements, was investigated. Thus, Schlosser
and Lloyd and Hetzroni compared conditions of pro-
viding information about the meaning of symbol com-
ponents. However, semantic transparency/transiu-
cency, as defined in the present paper as an intrinsic
semantic relationship between components and ref-
erent, was not an issue in these works. Trans-
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parency/translucency, in the conventional (iconic)
sense, was also not taken into consideration in
Schlosser and Licyd's {1993) and in Hetzroni's (1995)
studies.

We are interested in investigating degrees of
semantic transparency/translucency; in other words,
we are interested in semantic transparency/transiu-
cency as a measurable centinuum. The previous stud-
ies that pointed to the effect of informing subjects
about semantic components (Schlosser & Lloyd,
1993; Shaiit, 1991; Shepherd & Haat, 1995} were not
concerned with degrees of semantic informativeness.

Finaily, a comparison can ba drawn between our
claim for the existence of semantic transparency/
translucency and Yovetich's claim for verbal reiation-
ships in Blissymbol processing. Similarly to our claim,
Yovetich (1986) and Yovetich and Young (1988) dis-
tinguish between the visual and nonvisual aspects of
Blissymbol processing. Their verbal referential reia-
tionship might have been interpreted as semantic.
However, the essential difference between Yovetich's
and our approach is that Yovetich assigns referential
connections to compound Blissymbols as conglomer-
ates, with no consideration of componential meaning,
whereas we discuss referential connections con-
structed out of each Blissymbol component.

Factors Affecting Semantic
Transparencyfrranslucency

The present study addresses one of the factors
speculated as affecting semantic transparency/
translucency, namely, prototypicaiity of referent. Our
hypothesis is that prototypicality of referent increases
the symbol's semantic transparency/translucency.
Prototypicaiity of referent plays a role when the com-
posite meaning of symbol components encompasses
several referents. in that case, the referent that is
most prototypical (I.e., a representative, typical, good
example of its category) (Rosch, 1875) is being
guessed and rated as highly related to the symbol. If
this referent happens o be the actual referent, which
we will name the "target referent,” then the symbol is
high in transparency/translucency. For example, the
components “clothing” + “woman,” which mean
“woman's clothing,” represent several items, like
“dress,” “skirt,” “bra,” and "panty hcse.” We assume
that “dress” is the most prototypical (representative)
item of women's clothing; hence, we hypothesize a
tendency to guess “dress” in response to the stimuius
“clothing” + “wamnan.”

Prototypicality was originally investigated in cate-
gories such as “birds” and "furniture” (Rosch, 1973,
1875). Members of these categories were graded on
a continuum of category representativeness, or on
how good an exempiar they were of their categories.
The good examples were called prototypes. For
instance, in the category "birds,” robin was found to be

a good example, but not ostrich.! The effect of proto-
typicality has alsc been found in categories referred
0 as conceptual combinations (Osherson & Smith,
1981; Zadeh, 1965); (e.q., the category "pet fish,” in
which "guppy” is a prototypical member). This is rele-
vant for compound Blissymbols, which can be viewed
as conceptual combinations (e.g., “woman's clothing”
[the symbol for dress] and “a person who protects”
[the symbol for policeman]).2

Although we are focusing on the factor of prototyp-
icality, there are additional factors that affect serman-
tic transparency/trans!ucency. One of these factors is
relatively straightforward and somewnhat trivial,
namely, uniqueness of referent. We assume that
uniqueness of referent contributes tc semantic trans-
parency/transiucency. Uniqueness of referent accurs
when symbol components inciude a distinctive feature
of the referent. For example, a hump is a distinctive
feature of a camel; hence, we assume that people
easily guess that “animal” + ‘hump” represents a
camel. in the present research, due to technical limi-
taticns, we will not treat the assumption of referent
uniqueness as a research hypothesis; however, some
observations regarding uniqueness will be made.

Another factor affecting semantic transparency/

translucency is thematic interpretation. Thematic roles
are the functions that arquments fill, such as agent,
recipient, locaticn, ate, (Fiiimore, 1968). For instance,
in “person” + “protection,” the symbol of policeman,
‘person,” is the agent rather than the recipient of the
act of protecting. Most Blissymbols contain isolated
component combinations, which lack expiicit thematic
relationships; hence, processing these Blissymbois
might cause an ambiguous thematic interpretation.
For example, the combination “verson” + “protection”
may be interpreted az either 2 person who receives
protection, or a person who provides protection. In
‘chair’ + “water,” the water can either surround the
chair or be inside it. In “material” + “glass,” the mate-
rial may either be contained in the glass, or the glass
may be made of it. This thematic ambiguity is
assumed to reduce symbol transparency/translucency
when bare symbols, with no explicit thematic inter-
pretation, are presented to subjects. When teaching
—_—

"The arguments in the cognitive research regarding the status
of prototypicality theory for concent and category construction, in
comparison to other suggested theories (a.g., Murphy & Medin,
1988), are not relevant to our discussion; in spite of the differ-
ences, there is a general agreement about the existence of a pro-
totypicality effect and about its influence on some aspects of con-
¢eplual processing. Qur discussion is restricted to the relationship
between prototypicalily and Blissymbolic semantie lransparency/
translucency.

“In the presant study, we ara not concerned with comparing the
status of an axemplar in conjunctien to its status in each constituent
of the conjunctian {e.g., the statys of "quppy” in the category “pet
tish" compared to its status in the categories “pet” and “fish"),
which is a main issue in conceptual combination research (Osh-
erson & Smith, 1981; Zadeh, 1865]. We are logking at the status
of exemplars in conjunctions only.
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Blissymbols, an explicit thematic interpretation is pro-
vided to .the learners, following Hehner (1980) and
Wood et al. (1992), in order to eliminate thematic
ambiguities.

Thematic ambiguity should be avoided in an exper-
imental setting that attempts to isolate different factors
aftecting semantic transparency/translucency. In the
present study, we attempt to explore the effect of pro-
totypicality; hence, the possibie effects of thematic
ambiguity should be avoided. For example, when
investigating the effect of prototypicality of “police-
man” in the category “a person who protects” ("per-
son” + “protection”), we have to correlate the degree
of prototypicality with measurements of guessability
and rating of agreement. We must ensure that all of
the data from all measurements correspond to the
category “a person who protects” and not to “a person
who receives protection,” since these categoeries are
distinct and vyield different prototypes. If the experi-
menter does not clarify to which of these categories
subjects sheuld relate, responses may be inconsis-
tent. In a guessability experiment, subject A may
guess "refugee” as the referent of “person” + "protec-
tion,” referring to the category “a person who receives
protection,” while subjects B and C may quess “body-
guard” and "policeman,” respectively, referring to the
categery “a person who protects.” Both “bodyguard”
and “refugee” reduce the degree of guessability of
"policeman.” However, the factors affecting this reduc-
tion are different: “refugee” stems from the ambiguity
of thematic interpretation, which creates two cate-
gories, while “bodyguard” and “policeman” are spec-
ulated to derive from varied conceptions about protc-
typicality status among items within the same
category. A cocrrelation between the guessability and
prototypicality of “policerman” may be influenced by
answers such as “refugee.” Since some of the
answers may be derived from two different categories,
the correlation is not informative for our purpose. To
summarize, when the effect of prototypicality is being
investigated, thematic ambiguity may contaminate the
results by creating inconsistencies within and between
measurements.

We aveid thematic ambiguities by presenting
phrases with explicit thematic relations between com-
pcnents. These phrases are similar but not identical
to the phrases given by Hehner {1980) and Wood et
al. {1892). The reason we generated cur own phrases
is that Hehner's and Wood et al’s phrases are gen-
erous in the amount of additional information. This is
appropriate for instructional purposes but, for the pur-
pose of our experiment, stimuii need to be as close as
possible to the bare semantic components of sym-
bols. The phrases in the present study were created
with three guidelines: (1) they inciuded all of the words
denoted by the symbol components; (2) words that
were not denocted by symbol components were added
with an attempt to minimize their number; (3) we
attempted to preserve the order of the symbol com-
ponents in the phrase; word order in Hebrew enables

adhering to word order of the symbol components
These guidelines aim at achieving the highest poss;.
bie agreement of the experimental stimulus phrases
with Blissymbol structure while keeping the phrases
comprehensible and thernatically unambigucus.

For example, the symbol "gym,” which includeg
“room” + “activity” + “healthy,” was phrased by Hehner
{p. 122) and Wood et al. (pp. 1-65) as “a room for
activity that keeps one healthy.” We avoided the extra
words “keeps cne” by presenting the phrase “a room
for healthy activity.” Since in Hebrew the noun (“activ-
ity") precedes the adjective (“healthy"), word order in
the Hebrew phrase adheres o the order of symboj
components. Another example is “nut,” “seed” +
"tree,” phrased by Wood et al. as “sdibie seed from a
tree” (pp. 1-97), with the word "edible” added. In the
present study, it was phrased as “a seed that comes
from a tree,”

Thematic ambiguity does not occur in every compo-
nent combination. in “room” + “sleep,” “insect” +
“wings,” “water” + "upwards,” or “focd” + “fiower,” the
thematic relationships are cbvicus. However, ali of the
stimuli in our experiment were presented in a uniform
manner as phrases with explicit thematic relations.

Future research will have to take thematic interpre-
tation into consideration and investigate it as a factor
affecting semantic transparency/transiucency. The
stimuli that should be presented to subjects in future
experiments measuring semantic transparency/
translucency should be written werds, without visual
graphic symbols and without thematic relationships:
[component] + [component] + [component], for exam-
ple: "person” + “protection” (for policeman).

Such an experiment, exploring the processing of bare
symbols, will clarify the conditions under which addi-
tional thematic informaticn is needed, and what kind of
additional information is needed for each symbol.

EXPERIMENT

The experiment was designed to examine the
assumption that prototypicality affects semantic trans-
parency/translucency. Through investigating the cor-
retation among the three measurements of prototypi-
cality, guessability, and rating of agreement, the
association among these constructs can be demon-
strated. Three questionnaires were administered in
order to measure (1) guessability of symbol referents,
(2) degree of agreement between referents and sym-
bol componenis, and (3) prototypicality. Our hypoth-
esis was that a high correlation would be found
between prototypicality and guessability and between
prototypicality and rating of agreement.

METHOD
Subjects

Subjects were nondisabled, aged 21 to 50 (mean
age = 35). In the guessability section, there were 40
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subjects (mean age = 34; range 24-50), 37 women
and 3 men. In the agreement rating section, there
were 42 subjects {mean age = 38; range 21-50), 37
women and 7 men. In the prototypicaiity question-
naire, there were 32 subjects (mean age = 39; range
25-48), 24 women and 8 men. Subjects were volun-
teers who had either a university or teaching-school
degree or were in the process of studying toward cne.
All were unacquainted with Blissymbols. The division
into groups was arbitrary.

Stimuli

Thirty-three compound Blissymbols were selected
from the Hebrew Dictionary of Blissymbols (Shalit et
al., 1992). Thirty-one, which were ultimately analyzed,
are shown in Appendix A; two were deleted, as will he
explained later. The selection of Blissymbois was
based on the critericn that they represent congrete
concepts. This selection was done In order to begin
our research on the simplest concepts to avoid issues
concerning abstract concepts at the present. The con-
cepts included natural, artificial, and nominal con-
cepts, as defined by Keil {1989), but there was no
control of this aspect. The concepts are represented
by basic level nouns, rather than superordinate or
subordinate level nouns, as defined by Rosch, Mervis,
Gray, Johnson, and Boyes-Braem {1975).

Each symbol was verbally represented in the form
of a written phrase (Table 1). Each phrase comprised
words denoting the symboi components {e.g., “water
going upwards” for the symbol “vapor,” “a person
who protects” for the symbol “policeman”) in order to
preclude ambiguities in thematic processing, as
explained above. The stimuli were in Hebrew and,
due to word order in Hebrew, the words dencting sym-
bol compenents appeared in the phrases in the same
order as they appear in the Blissymbels. This order
couid not always be maintained in the English trans-
laticn of the phrases (see Table 1). The actual visuai,
graphic symbols, was not presented to the subjects to
prevent interference of visual representation in the
semantic task, and thus to enable isolation of the
semantic precessing.

Table 1 includes 31 of the original 33 concepts and
phrases; two concepts were deleted after being rated
by subjects, due to the authors’ erroneous thematic
interpretation provided for these two concepts. The
phrases in the guessability and agreement rating
questionnaires were divided into two groups to
shorten the task by reducing the number of stimuti for
each subject. Each subject was presented with 16 or

- 17 phrases (instead of the criginal 33). The prototyp-

Icality questionnaire included only 30 phrasaes; when
following the anaiysis of the guessability resuits in

“stage 2, 3 of the 33 original phrases wera found to

represent unique referents (see Data Analysis sacticn
below). For these three symbols, the question of pro-
totypical referent became irrelevant, since a proto-

typical referent can be selected only amcng other
items that are members in the same category. When
there is only one member in a category, prototypical-
ity becomes irrelevant. The order of stimulus presen-
tation in the questionnaires was randomized.

Procedure

In order to sherten the task for each subject, we
divided the guessability and agreement rating ques-
tionnaires into two questionnaires, each read by a dif-
ferent group of subjects. In the quessability question-
naire, the tweo groups included 20 subjects each; in the
agreement rating questicnnaire, we had two groups of
21 subjects each.

All of the questionnaires were presented in written
form, and subjects were asked to write down their
answers. The instructions for the guessability ques-
tionnaire were given orally, either to a single subject
or to a few subiects in a group. The instructions for the
agreement rating and prototypicality questionnaires
were written on the forms, including two examplss for
each questionnaire. These questionnaires were aither
handed or mailed to subjects to be compieted on their
own free time. Each questionnaire tock about 10 to 15
minutes to complete, Appeandix B contains the com-
plete instructions,

In the guessability questionnaire, subjects were
asked to guess the target referent of each phrase
(stage 1), and then to try and think of other possible
referents (stage 2). In the agreement rating guestion-
naire, subjects were presented with the target refer-
ents, each attached to its phrase, and were askad to
rate the degree to which each phrase matched its ref-
erent on a 7-point scale. In the prototypicality ques-
tionnaire, each of the target items was presented as
a member of its category (2.9., “policeman” in the cat-
egery “people who protect,” "goose” in the category
“big water birds"). The subjects were asked to rate the
degree of prototypicality of the items on a scale of 1
to 5 points.

Data Analysis

Four values were assigned to the concepts: guess-
ability, agreement rating, uniqueness (to three con-
cepts only), and prototypicality {to the remaining 28
concepts). These are presented in Table 1.

Each symbol was assigned its guessability value,
corresponding with the number of subjects who cor-
rectly guessed it. The highest possibie guessability
value for each phrase was 20 (the number of subjects
in each guessability group). A correct guess was
counted if the target referent was written in the first
stage. Referent uniqueness was assumed when sub-
jects either all suggested only one referent for the
phrase, or suggested additional referents, which are
not in the target category according to our criteria.
For instance, one of the suggesticns for “grain grow-
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TABLE 1: Target Referents, Phrases, and Values of Mean Prototypicality, Mean Agreement Rating, and Guessability for Each i
Target Referent .
Referents Phrases Representing Prototypicality— Agreement Rating—  Guessability—2p "’
Symbois 5 points (N = 34) 7 points (N = 42) points (N = 20} &
1 Citizen A person related to the earth 1.71 (0.84} 1.6 (0.42) ' o it
2 Nut A sead that comes from the tree 25 (1.36) 257 14 54) 0 ;’
3 Cast A medical enclosure on the body t;
{enclosure medical body) 3.18 (0.75) 2,14 (1.14) 1 r
4 Fastener An obfect lo fasten cloths 3.22 (0.88) 4.45 (1.97) 0 te
5 Honay Food that comes from flowers 3.28 (1.C4) 3.26 {1.65} 13 -l::
& Factory A building to make things 3.4 {1.22) 3.23 (1.92) 13
7 Toilet A chair with water 3.41 (1.56) 2.35 (1.72) 12 ;:
8 Monster A strange creature (crealure strange) 3.41 {1.32) 4.07 (1.52) 4 tr
9 Fireplace An cpen fire (fire open} 3.43 {1.22) 4.23 (1.85) 0 i
10 University A building for the exchange of t
knowladge 3.5 (1.14) 4.3 {1.74) g tic
11 Policeman A person who protects 3.53 {0.99) 4,14 {1.26) 8 1€
12 Goose A big water bird (bird water big) 373 (0.01) 589  (1.35) 1 { 5
13 Guest A person who visits al home 3.87 {1.13) 6.23 (0.87) 18 gf
14 Vapor Waler going vpwards 3.93 {1.3) 4.04 (1.84) 7
15 Haman taschen® A cookie related 1o an ear 3.93 {1.56) 454 {2.16) 18
16 Elephant An animal with a (prominent) nose 4.09 {1.2) 4,19 (1.81) 11
17 Glass (material) The matearial glasses are made of 4.31 (1.14) 5.14 (1.71) 17 %YE
18 Glue A chemical substance that 1 SC
acheres things 4.34 (0.89) 5.45 (1.34) 10 (re
19  Hamster A rodent pet {animal teeth pef) 4.4 (0.79) 6.04 {1.26) 13 ati‘
20 Fly An insect with wings 4.34 (0.83} 4.85 (1.70) 10 ag
21 Duck A water bird (bird water) 4.5 (0.83) 5.85 {1.37) 9 ?C(
22 Gym A room for heaithy activity 953;
{activity heaithy) 4.59 (C.78) 4.88 (1.58) 18 bel
23 Concer hal| A room for music 4.52 {0.8) 5.38 (1.52) 8 re?
24 Yarmulka (kippa) A Jewish hat (hat jew) 4,62 {0.78) 5.4 {1.09) 15 i rati
25 Architecl A person who designs buildings 4.84 {0.36) 6.8 (0.54) 17 OUZ
26 Cemetery The place of a grave 4.87 {0.54) 5.26 {1.65) 18 g £
27 Dress Woman's clothing (clothing woman) 4.87 (0.04) 6.1 {1.14) 15 ang
28 Bedroom A room for sleeping 4.87 (0.00) 6.61 (0.67) 20 higl
29 Rice Grain that grows in water Unique 5.61 (1.78) 11 [ahr:'(;
3¢ Tent A house made of fabric Unique 5.95 (1.18) 18 and
31 Chaliah Bread for Sabbath Unique 6.59 (0.78) 20 ‘ Eil:j
Standard deviations are in parentheses. refe
The phrases are translated from Hebrew. Words denoting symbal components in their Bliss and Hebrew order are in italics. ; is a
“"Haman taschen” is a cookie that symbolizes Haman's gars, in Jewish tradition. sub
they
3
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ing in water,” the phrase representing “rice,” was
“beans,” which deoes not belong in the category
“grain.” Hence, “rice” was regarded as a unique ref-
erent of this phrase.

Three concepts were found to be unique referents
in their categories: “rice” in the category “grain grow-
ing in water,” “tent” in the category “a house made of
fabric,” and “challah” in the category "bread for Sab-
bath.” Subjects suggested more than one possible
referent for the great majority of items: "sleep fabora-
tory” and “hotel room” in addition to “bedroom” for “a
room for sleeping”; "hcuse contractor” in addition to
“architect” for "a person who designs houses,” etc.

A value for agreement rating was calculated for
each of the 31 items presented in the agreement rat-
ing questionnaire. The value of agreement rating is
the mean value across subjects, ranging from 1 (low)
to 7 {high).

A prototypicality value was calculated for each of
the 28 items presented in the prototypicality ques-
tionnaire. The mean prototypicality vaiue across sub-
jects was calculated, ranging from 1 {low) to 5 (high).

After obtaining the values described above for each
symeol, a Pearson product-moment correlation was
calculated between guessability, agreement rating,
and prototypicaiity.

Resuits

The mean guessability value for the total sample of
symbels was 10.64 (range 0-20; S0 = 6.86). The
mean value of agreement rating was 4.73 (range 1-7;
SO = 1.48). The mean prototypicality value was 3.89
{range 1-5; SD = 0.84).

Reliability was measured through the standard devi-
ation for each item in the prototypicality and rating of
agreement scales. In the prototypicality (5 points)
scale, 92% of the items have standard deviations of
1.4 or below. In the agreement rating (7 points) scale,
93% of the items have standard deviations of 2 or
below. These data indicate that stability across
responses provided for each item was adequate.

The Pearson product-moment correlation between
rating of agreement and prototypicality was 0.84 (r? =
0.71; p < .007) {Fig. 2); the correlation between
guessability and prototypicaiity was 0.70 (r2 = 0.49; p
< .001) (Fig. 3); the correiation between guessability
and rating of agreement was 0.54 (r2 = 0.29; p < .005).

Ail three unique concepts ware rated as high or very

: high in rating of agreement: “rice” 5.61, “tent” 5.61,

and “chaliah” 8.59 {of a possible 7 pcints). Two of the
three were rated very high in guessability: “tent” 18
and “challah” 20 (of a possible 20). “Rice” received a
gquessability vaiue of 11, which is still above the mean.
Mowevar, oniy 16 of the 20 subjects suggested any

- referent for the phrase “grain growing in water.” This

is a low rate compared to the other phrases. Some

; subjects commented, alter the experiment ended, that
- they had not known that rice grew in water. Hence, the

179

N
\IL\:

Rating of egreement
=
a
Fo
e ——
\\ .
.
»
o

]
L e i

1 15 2 2.5 3 15 4 45 5 R

Prototypicality

Figura 2.
ment.

Correlation between prototypicality and rating of agree-

1

reason for the relatively low guessability value of “rice’
may lie in world knowledge. However, our very smail
number of unique referents shculd make us cautious
in interpreting these resuits.

DISCUSSION

The nigh correlations obtained between prototypi-
cality and rating of semantic agreement (.84) and pro-
totypicality and guessability (.70) seem to support our
theorstical assumpticn that semantic transparency
and translucency are strongly related to prototypical-
ity of the target referent, as a member in the seman-
tic category created by symbol components. When
the target referent is a prototypical member of the cat-
egory created by symbol compaonents, it has a good
chance of being guessed when the meaning of sym-
bol components is provided (high transparency); it
has a very high chance to be rated as matching its
semantic compenents when both target referent and
the meaning of symbol components are provided
(high translucency).

We do not claim that the values obtained for guess-
ability and agreement rating are the values of seman-
tic transparency and translucency since, in our exper-
iment, we added explicit thematic relationships to the
original symbol components. However, we assume
the values obtained in this study to be close approxi-
mations of semantic transparency and translucency.

in our experiment, most symbols scoring high on
guessability and rating of agreement aiso had high
prototypicality values. Prototypicality seems to be the
principle that enables subjects to guess the target ref-
erents from among other possible referents. Assum-
ing that Blissymbclics is a code that strives toward
clarity of message, prototypicality contributes to this
and by enabling identificaticn of the target referent.

However, in the Interest of clarity, one might claim
that it would be even better to have a unique referent
for each symbel. A unigue referent would enable a
totally unambiguous message. In other words, it
would increase referent accuracy. Indeed, one of our
assumptions is that unique referents increase seman-
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Figure 3. Correlation between prolotypicality and guessability.

tic transparency/translucency. If so, why does Blis-
symbolics choose to rely (in at ieast some cases) on
srototypicality, rather than on referent uniqueness?

The answer is thal prototypicalily enables econo-
mizing the number of symbol components (i.e., achiev-
ing symbol compactness), while unique referencing
requires multicomponent symbels. The reason for this
is that in order to establish a unique referent, the mean-
ing of symbo! components must be highly informative
and accurate. A high degree of informativeness and
accuracy can be achieved through specifying all of the
relevant semantic components. However, most com-
pound Blissymbols representing nouns comprise two to
three compenents. This appears to often be insufficient
in meeting the demand for accuracy. f-ormany of these
symbals, the first component repressnts a taxonomic
category, while the second and third compenents rep-
resent specific features of the referent. One or two fea-
tures alone are not always sufficient for accurate iden-
tification of a referent, yet adding more components
could result in a cumbersome symbol. It appears that
Blissymbolics tends to avoid cumbersome, multicom-
ponent symbols, sacrificing referential accuracy for
symbol compactness. Interestingly, in spite of forfeiting
referential accuracy via uniqueness, symbols can still
be semantically transparent/translucent, due 1o proto-
typicality.

This quality of certain Blissymbels is clearty
revealed when they are compared to dicticnary defi-
nitions. Like compound Blissymbols, dictionary defin-
itions usually begin with a taxonomic categery and
then provide specific features of the referent. How-
aver, they tend to specify more features of the refer-
ents than Blissymbels do. For instance, the dictionary
definition for “dress,” taken from Webster’s Ninth New
Collegiate Dictionary (1984), is “an cuter garment (as
tor a woman or girl) usu. consisting of a one-piece
hodice and skirt.” The Blissymbol for “dress” consists
of the components “clothing” (garment] + “woman,”
which are a part of the dictionary definition. This
example clearly demonstrates that the dictionary def-
inition aims at higher informativeness and referential
accuracy, as compared to the Blissymbol. 1t is clear

i
h &

-
that, in this case at least, the dictionary definition repﬁgf i .[ by
resents one and only one referent: a dress. As for ths e &8 tre
Blissymbol, other referents besides dress are possir?‘i : prt
ble (panty hose, bra, skirt, etc.). Hence, Blissymbol: %5 § ! ac
ics does not always strive for referent uniqueness'_r‘::%’% ;
when the cost of uniqueness involves forfeiting com: da & tal
pactness. nivE A sp

It is in this light that we now refer to the writing of 2 i im;
Charles Bliss, the inventor of Blissymboiics. In his %3 §! SC
book Semantography (Bliss, 1965, p. 10), he men: 353! se

tioned, as one of his goals, developing a writing sys* 2 4 sic
tem that contains simple semantics and logic. Our: :
discussion reveals that “semantic simplicity” is not 3
simple concept; it centains, in this context, two
aspects that may be in conflict, namely, compactness .
and referential accuracy. This conflict is solved when
relying on high prototypicality.

fn addition to the prototypical and the unique refer-
encing symbols, our experiment included symbols nei- -
ther highiy prototypical nor uniquely referencing, and . §
which rated low in guessability/rating of agreement.. "
We have not yet attempted to examine whether our =
sample is representative of the total body of Blissym- &
bolics. u

Finally, Epei (personal communication) has com-
mented that freguency of words, not controlled for in
the present study, might have influenced our mea--
surements. Let us comment in response that we
believe the selection of symbol components, rather
than the frequency of referents, is the crucial factor.
Thus, had the symbol for “fastener” contained the
components “metal” + “part” + "belt” (the metal part of
the belt), instead of “object” + “fasten” + "cloths,” and
the symbol for “citizen” contained “person” + “country,’
instead of "person” + "zarth,” it seems obvious that the
values of alt three measurements would have risen
sharply. in this case, the fact that “fastener” and “cit-
izen” are low-frequency words does not affect the rel-
evant measurements, ’

To summarize, our research provides preliminary
data regarding the nature of semantic transparency
and transiucency and offers explanations for these
phenomena by investigating tactors affecting them.
Our work provides data about guessability and rating
of semantic agreement, which are strongly related to 757 1
recall and learnability. Semantic transparency/transiu- 3% 4
cency, as presented in our study, is clearly distinct .;
from iconicity (visual transparency/translucency); all of :
the experimental lasks invoived nrocessing written .
words, with no visual graphic symbaols. Semantic :
transparency/translucency is also distinct from states -

o
Qo

AT P el
=
-

of knowledge of semantic components; knowledge of =% ¥0 tr
the semantic components has been shown to b€ & ¢ o
insufficient for obtaining high values of semantic 4. B
transparency/translucency. Semantic transparency/ L i: o th
translucency is an inner conceptual refationship - §° ©
netween the meaning of the target referent and the 7 % e
composite meaning of symbol components. [t 1S on
affected by referent prototypicality or unigueness and § d
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by thematic interpretation. The refiance of semantic
transparency/translucency of some Blissymbols on
prototypicality structures, rather than on referential
accuracy, enables symbol compactness.

We believe that the question of semantic represen-
tation in Blissymbolics has impeortance beyond the
specific symbol system of Blissymbolics, offering
implications for the domain investigated in cognitive
science of semantic-conceptual organization/repre-
sentation. This study also has implications for manual
sign languages, in which transparency/translucency
has been investigated in other contexts {(see surveyin
Fuller & Lloyd, 1991).

CLINICAL IMPLICATIONS

Our research has clinical implications beth for the
construction of new symbals and for the teaching of
Blissymbolics. In constructing new symbols, it is
important to be aware of the different and sometimes
conflicting demands for economy (compactness),
icanicity, and semantic transparency/transiucency.
Cne should be aware of the fact that high semantic
transparency/transiucency may be achieved by using
prototypicality rather than referent accuracy. This may
also guide us in changing some existing symbois, [t
should be taken into account that prototypicality is
culture dependent, and some symbols that inciude
prototypes of one culture are not appropriate for other
cultures (A, Shalit, O. Hetzroni, personal communica-
tions). A good example for this is the symbol “police-

. man," which inciudes the compenents “person” + “pro-
- tection.” Israeii-born subjects usually guessed
- “soldier” as the referent of “a persen who protects,”
- while people who came from other countries tended
- to guess “policernan.” This corresponds with the com-

mon Israeli concepticn of the army as a defence force.
in teaching Blissymbols, it is necessary to take into

- consideraticn the semantic ability of the fearner and

to examine whether the symbol is semantically trans-
parent/translucent for him/her, or whether the symboaol
can become transparent/translucent after being
explained. Different symbols require different quanti-

. tative and qualitative information in order to support
' the learner’s understanding their rationales.

Suggestions for Future Research

Itis necessary to investigate what proportion of 8lis-

: symbols rely on prototypicality, rather than on unique

referencing or nonprototypical referencing. Semantic
transparency/trans!ucency needs to be studied with-

© out providing explicit thematic refationships, since real
. Blissymbols do.nct contain compenents representing
. thematic relations, The difference betwaen the two
* conditions (i.e., providing thematic relations versus

eliminating them) may reveal the contribution of the-

- matic interpretation to different Blissymbaols, and
- demonstrate the quantitative and qualitative thematic

information that is required in teaching different sym-
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bols. Investigation should be made into the contribu-
tion of semantic transparency/transiucency to pro-
cessing actual graphic symbols; what is the relative
weight of semantic transparency/transiucency com-
pared to visual transparency/transiucency in Blissym-
bol processing? We believe that semantic translu-
cency/transparency is relevant for simple (single
element} symbols as well and should be investigated.

The questions concerning Blissymbolics' semantic
transparency/translucency need to be investigated

according to different referent dimensions, such as

abstractness of referents, natural versus artificial

referents, and different parts of speech. Semantic

transparency/transiucency should be studied among

different populations: children of different ages,

deveiopmentally delayed populations, adult apha-

sics, etc. Finally, since manual sign languages -
include compound signs, it is recommended that the

semantic structures of these signs should aiso be

investigated.

ACKNOWLEDGMENTS

We wish to thank Judy Seligman-Wine for her warm
support and assistance in conceiving and writing this
paper. We also thank Margareta Jennische for her
helpful respense to our first draft. We are indebted to
Ofer Fine, for assisting us in the statistical anaiysis,
and to Barbara Josman for her editorial work ang
insightful comments. Ran Xasin, Orit Hetzroni, Ami
Shalit, Yael Epel, and three anonymous reviewers
provided us with substantiai critigue and suggestions.
Finally, we are grateful to friends and colleagues in
ISAAC lIsrael, Venezuela Schooi, and the Center for
Child Development, Maccabi, Jaffa, for their interest
and help in collecting data.

Address reprint requests to: Yeshayahu Shen,
The Program of Cognitive Studies of Language and
Its Uses, Gilman, Tel-Aviv University, Tel-Aviv, Israel
£69978.

REFERENCES

Armstrong, ©. F., Stokoe, W. E., & Wilcox, 3. E. (1995). Gasiure
and the nature of language. Great Britain: Cambridge University
Press.

Bliss, C. K. (1965). Semantography. Sydney: Semantography Pub-
lications.

Filtmore, C. J. (1968). The casa lor case. in E. Bach & R. T. Harms
{(Eds.), Universals of linguistic theory {pp. 1-88). New York:
Holt, Rinehart, & Winsion.

Fuiler, B, R., & Lloyd, L. L. {1991). Toward a common usage of
iconicity terminology. Augmentative and Alternative Communi-
cation, 7, 215-220.

Fuller, D. B, & Stratton, M. M. (1991). Reprasentativeness versus
iranslucency: Different theoretical background, but are they
really different concepts? A position paper. Augmentative and
Alternative Communication, 7, 51-58.

Hehner, B. (Ed.). (1980). Blissymbols for use. Toronto: Blissym-
botics Communication Inslitute.

Hetzroni, O. E. {1995}. The effects of active versus passive com-
puter-assisted instruction on the acquisition, retention, and gen-



182 Carmeli and Shen

eraiization of Blissymbols while using elements for feaching Yovetich, W. §., & Young, T. A, (1988). The effects of represen.
compeunds, Unpublished doctoral dissertation, Purdue Univer- tativeness and concreteness on the “guessabiiily” of Blissym.
sity. bols. Augmentative and Alternative Communication, 4, 35-39,
Keil, F. C. {1989). Concepts, kinds, and cognitive development. Zadeh, L. {1965). Fuzzy sets. information and Control, 8, 338-353,

Cambridge, MA: MIT Press.
Lloyd, L. L., Karian, G. R., & Nail, 8. (1990). Translucency values
for 910 Blissymbols. Unpubiished data, Purdue University.
Mandell, M. {1977). Iconic devices in American Sign Language. In

l..A. Friedman {£d.}, On the other hand (pp. 57-107). New York; APPENDIX A
Academic Press.
McDonald, E. T. {1980). Teaching and using Biissymbolics. List of Blissymbols

Teronto: Blissymbalics Communication Institute.
McNaughton, S. (1985). Cemmunicating with Blissymbolics.
Toronte: Blissymboiics Communication Institute.
Murphy, G. L., & Medin, D. L. {1985}, The role of theories in con- - citizen A
ceptual coherence. Psychological Review, 92, 286-316.
Osherson, D. N, & Smith E. E. (1981). On tha adequacy of proto- 2 s _ A 17, glass materiay O
type theory as a theory of concepts. Cognition §, 35-58, o
Paivio, A. (1886). Mental representations: A dual coding approach. o
New York: Oxford University Press. s o EHD 1 e Gl
Rosch, E. {1973). On the internal structure of perceptual and
semarntic calegories. In T. E. Maore, (Ed.), Cognitive develop- 4. fastener al+|
ment and the acquisition of language. New York: Academic
Press. 5. honey 9? 20 fiy /x\
v
e

16, zlephant s é

19, hamster 7 WO

Rosch, E. {1975). Cognitive representations of semantic cate-
geries. Journal of Expsrimental Psychoiogy: General, 104,
192-233.

Q& 21, duck
Rosch, E., Mervis, C. B., Gray, W. D., Johnson, D. M. & Boyes- L
1
D

6. factory

Braem, P. (1678). Basic objects in natural categories. Cognitive 7. toiler
Fsychoiogy, 8, 382—-439.

Schiosser, R. W, & Lloyd, L. L. {1893). Effects of initial element 8. monster
teaching in story-telling context on Blissymbol acquisitien and
ggge;a;szation‘ Journal of Speech and Hearing Research, 36, 5. fireplace m 4. yarmulka (Gppa) A @Z:Z

Shalit, A. (1991}, A microcomputer based synthesis of Blissymbols o N '
from key components to facilitate Iagguage acquisft{:‘cn in 10. universizy anve 25 erchitzey IING!
severely disabled people. Unpublished doctoral dissertation, ~
Medical School, University of Cape Town, Cape Town, South 11, poiiceman l
Africa.

Shalit, A, Wine J. & Yaniv, K. (1892). Hebrew Dictionary of Blis- 12, goose
symbols. Israel: [ISAAC.

Shepherd T. A., & Haaf, R. G. {1895). Comparison of two training .
meathods in the learning an(d generalization of Blissymbolics, 13- guest B 28 bedroon (C)
Augmentative and Alternative Cormmunication, 11, 154—164,

Webster, M. (1984). Webster's Ninth New Collegiate Dictionary. fd. vapor
Springfield, MA: Merriam-Webster.

Wood, W., Storr, J., & Reich, P. A. {(1992). Blissymbol Reference
Guide. Toronto: Blissymbolics Communication International.
Yovetich, W. (1988). Verbal and nonverbal processing systems. 51 ehallah =0

Communicaling Together, 4, 20-21,

22, om j/\L{
O

O? 23, coneert hail

ra

6. cemetery

N

Y I 27. dress .ﬁ

. rice

3. baman taschen O g T 9 10, tent ':'_"‘3_




