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Abstract: This study examined lexical cognitive word associations of Bahasa Indonesia native
speakers. A word association task using 30 cue nouns was conducted with 45 educated adult native
speakers of Bahasa Indonesia aged 2029, after which the generated data was classified based on
the extensive semantic taxonomy. It was found that most responses related to the cue words were
associated with lexical features, followed by entity features, situation features, taxonomic category,
and introspective features, all of which suggested that this group of Bahasa Indonesia speakers
related words to other words that shared similar lexical features, and especially with words that
usually come after the target words. It was also found that the participants rarely associated feel-
ings to the cue words as there were very few introspective feature associations. While this was a
limited study focused on a specific population and only used nouns, the results could be of assis-
tance in developing dictionaries and thesauri, or could be used as preliminary data to build data-
bases, such as WordNet in Bahasa Indonesia. As there have been few studies focused on Bahasa Indo-
nesia word associations, this study could also be used for future comparative word association studies.
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Résumé: Compréhension lexicale des locuteurs natifs de Bahasa Indonesia a
travers d'une association de mots pour améliorer les definitions de diction-
naires. Cette étude a examiné les associations de mots lexicaux cognitifs en Bahasa Indonesia de
ses locuteurs natifs. Une tache d'association de mots utilisant 30 noms de mots-clés a été réalisée en
impliquant 45 locuteurs indonésiens bien instruits agés de 20 a 29 ans a la suite de quoi les données
générées ont été classées selon la vaste taxonomie sémantique. Cette étude a révélé que la plupart
des réponses liées aux mots-clés étaient associées a des caractéristiques lexicales, suivies des entités, des
caractéristiques de situation, de la catégorie taxonomique et des caractéristiques introspectives, ce
qui suggere que ce groupe de locuteurs indonésiens associe des mots avec d'autres mots partageant
des caractéristiques lexicales similaires, en particulier avec les mots qui viennent habituellement
apres les mots cibles. Par ailleurs, il est a constater que les participants associaient rarement les sen-
timents aux mots-clés car il y avait tres peu d'associations présentant des caractéristiques intro-
spectives. Bien qu'il s'agisse d'une étude limitée centrée sur une population spécifique et utilisant
uniquement des noms, les résultats pourraient étre indispensables pour le développement de dic-
tionnaires et de thésaurus, ou pourraient s'utiliser comme données préliminaires pour créer des
bases de données, telles que Wordnet en Bahasa Indonesia. Puisque peu d'études ont été consacrées
aux associations de mots en Bahasa Indonesia, cette étude pourrait également servir a de futures
études comparatives sur les associations de mots.

Mots-clés: ASSOCIATION DE MOTS, PROPRIETES SEMANTIQUES, TRAITEMENT CON-
CEPTUEL, CODAGE TAXONOMIQUE SEMANTIQUE, BAHASA INDONESIA, COGNITION,
DEFINITIONS DE DICTIONNAIRE, RECHERCHE DE MOTS, ACCES LEXICAL

1. Word relations for concept understanding

In all languages, words are used to label concepts that are understood by others
who speak that language. Generally, concepts are mentally connected to other
concepts, such as the concept of food to the concept of eating, or food to hunger,
or food to dining room. Language and situated simulation (LASS) theory states
that the "conceptual system is organized around situated action" (Barsalou 2003:
522); in other words, accessing one concept brings to mind other associated
concepts and accessing a word automatically brings to mind other associated
words.

Language and cognition studies have found that understanding these con-
cepts and word associations can give some indication as to how these are
stored in the memory, and sociolinguistic studies have examined these word
and concept associations to understand how lexical items are understood in
different cultures and languages, including Bahasa Indonesia. Therefore, this
study examines how Indonesians understand their language through a word
association task, which "is the simplest possible form of the linguistic process-
ing that occurs during conceptual processing” (Barsalou, Santos, Simmons and
Wilson 2008: 249).

A word association test was used by Bahar, Johnstone and Sutcliffe (1999)
to investigate student cognitive structures in a genetics context, for which Eng-
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lish genetics cue words, such as gene, chromosome, and mutation were used to
generate other cue words to understand how the students linked the words to
others. De Deyne and Storms (2008) also used a Dutch word association test to
explore semantic networks and their properties, from which they found that
the associates were invariably nouns regardless of the word category cues, and
most of the elicited words were related to a certain situation or in taxonomic
ways to the cue words. The second responses also revealed that entity features
became more available indicating that while the first words were taxonomi-
cally related, the following associations were conceptual (De Deyne and Storms
2008: 223).

Pranoto and Afrilita (2018) explained the manner in which the network of
mental lexicon models in someone's cognition structures can be seen through a
lexical relation in psycholinguistics. Therefore, word association tasks can
reveal how certain concepts are stored in a certain language community as they
require participants to produce words they feel are closely connected to a par-
ticular word. Word associations are subject to the culture of the speaker of a
certain language since, as Pranoto and Afrilita (2018: 30) stated, "the mental
lexicon develops according to the events experienced by the language learner."
For example, the word candle for Bahasa Indonesia would not be connected to
church as most Indonesians are Moslem, so this word would be more likely
associated with power failure — a situation when Indonesians use candles to
light the room.

Geeraerts (1987) classified dictionaries into three types based on the theo-
ries used in compiling them and their functional intentions. One of them is the
large-scale dictionary that is designed to scientifically describe linguistic varia-
tions and spread knowledge of the words which uses prototypical concepts as
the definitions. The Kamus Besar Bahasa Indonesia (KBBI) is one of the examples.
In the same way, the associated words from native Bahasa Indonesia speakers
could be seen as prototype definitions and could be used by lexicographers to
assess a word's meaning in the speakers' minds based on prototype theory. Van
Sterkenburg (2003) claimed that while the definitions in dictionaries are in both
whole sentences and phrases, the sentence format was more natural and spon-
taneous in defining words and concepts. There are several headwords with
short definitions in the KBBIL. For example, the lemma jawab 'answer', in the
KBBI V offline, is defined as sahut, balas 'response, reply'; therefore, more in-
formation is needed for this to be fully understandable. Adding information
about the context in which jawab is defined as balas would assist learners to
understand better when and how to use the word. Therefore, it is intended that
the current study could assist lexicographers develop better definitions by
revealing the associated concepts in the minds of Bahasa Indonesia speakers.

This study is also expected to assist in developing a thesaurus of Bahasa
Indonesia. In one Bahasa Indonesia thesaurus, Endarmoko (2007), the head-
word synonyms are written in numerical order. For example, the synonyms for
the lemma bulat 'round' are written as follows:
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bulat a 1 bundar; 2 a cukup, genap integral, jangkap (Jw), kafi (Ar), kom-
plet, lengkap menyeluruh, padu, penuh, sempurna, solid, tamam (k/),
utuh; tunggal

However, as the difference between 1 and 2 is not obvious, using examples in
sentences or from the domain could be added. Therefore, the associated words
and conceptual relationships elicited in this study could be a reference for
determining an example or the domain in which the words are used.

As words can be related to other words in many ways, to understand the
relationships between the cue and the participant associated words, the
semantic taxonomic coding adapted by De Deyne and Storms (2008) was used.

2. Semantic taxonomic coding

Depending on culture, language, background and experience, people connect
words in many ways. Sky, for example, can be related to cloud, stars, and moon
or blue or even to the word romantic. De Deyne and Storms (2008) developed a
semantic taxonomy that had a wide range of categories that can be used to deter-
mine how one word is linked to another word by meaning and external factors,
such as the location where the word is usually found. There were five main
categories in De Deyne and Storms' semantic taxonomy: (1) entity features,
(2) situation features, (3) taxonomic categories, (4) lexical features, and (5) intro-
spective features as well as several subtypes, all of which are helpful in under-
standing the cognitive processes associated with the way words are used.
Below is the elaboration of De Deyne and Storms' semantic taxonomy catego-
ries and their subclasses that is exemplified using Bahasa Indonesia.

2.1  Entity features

De Deyne and Storms (2008) explained that a word association is put into the
entity features category if a word is linked to its associate based on their spe-
cific concrete features regardless of the situation, for example, kapur 'chalk’ and
putih 'white'. They further classified this category into ten subclasses that explain
the specific features shared with the intended word: (1) external component,
(2) external surface feature, (3) internal component, (4) internal surface feature,
(5) behavior, (6) material, (7) quantity, (8) associated abstract entity, (9) sys-
temic feature, and (10) larger whole.

The external feature is related to the outer part of the concept labeled by
the main word while the internal feature is related to the inner part (De Deyne
and Storms 2008). In addition, the surface feature is regarding the entity that
exists in the concept of the word itself or is not its component. For example,
with regard to the cue word cabai 'chili', merah 'red' is categorized as an external
surface feature whereas pedas 'spicy' is classified as an internal surface feature.
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Additionally, the component is associated with the words denoting composi-
tion. For instance, roda 'tire' is the external component of mobil 'car' whereas
bensin 'fuel' is the internal component.

Moreover, according to De Deyne and Storms (2008), the behavior feature
is related to words denoting natural characteristics, such as bumi 'earth' that is
associated with berputar 'rotate’' while the material feature is used to classify the
relation of two words when one of the words is the material of the object
denoted by the other word such as karung 'sack' is made of plastik "plastic'.
Moreover, the quantity feature designates the amount or number of a particu-
lar concept that usually exists, such tangan 'hands' are dua 'two'. Words can also
have abstract associations with other words, such as rumah 'house' and keluarga
‘family'; systemic characteristics association, such as asap 'smoke' and wuap
'steam’, or larger whole type associations, such as a rumah "house' being the lar-
ger part of a lantai 'floor'.

2.2  Situation features

This type of class, which is divided into thirteen subtypes, defines words of
which the properties are linked by situations (De Deyne and Storms 2008).
(1) The function subtypes indicate words that are related by a function, for
example berjalan 'to walk' is a function of the word kaki 'leg'. Words can also be
linked by (2) action properties, such as a bola ball' is ditendang 'kicked' or
(3) object properties, such as kaki 'feet' and sepatu 'shoes'. (4) The person prop-
erty can also be associated with a word in a particular situation, such as anak-
anak 'children’ that is associated with the word gambar 'picture’. (5) Living thing
properties link living things to other words, such as kucing 'cat' and pasir 'sand’,
(6) social organization properties relate words, such as murid 'students' to
sekolah 'school', and (7) social artifact properties link words, for instance gambar
‘picture’ with the artifact lukisan 'painting’.

In addition to the previous features, De Deyne and Storms (2008) stated
that (8) location features, (9) time features, and (10) events features connect
words through the situational properties; cabai 'chili' that can be found in the
pasar 'market’, a karung 'sack’ that is used to celebrate Hari Kemerdekaan 'Inde-
pendence Day', and a stadion 'stadium' connected to piala dunia 'world cup', are
all examples of the location, time, and event subtypes, respectively. Words are
also connected by (11) manner properties — how an event or action is per-
formed or to what an entity is transformed, (12) physical states of a situation,
and (13) quantities; for example, the association between jawab 'answer' and
jelas 'clear' (manner), lilin 'candle' and panas hot' (physical state), and balap
'race' and banyak mobil 'many cars' (quantity).

2.3  Taxonomic categories

Another category used to display the manner in which words are connected to
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each other, as defined by De Deyne and Storms (2008), is taxonomic categories
in which words are connected taxonomically in more general terms (super-
ordinate), more specific terms (subordinate), or have a shared superordinate
meaning (coordinate). Words are also linked as a synonym or antonym of the
target word, or as a specific example of it. Mobil 'car', for instance, has sedan
'sedan' as a subordinate and sepeda motor 'motorcycle' as a coordinate as these
are linked through the superordinate kendaraan 'vehicle'. An example of words
related to the antonym and synonym, respectively, is tanya 'ask' and balas
‘response' for the word jawab 'answer', and the word Toyota is an individual
example of the word mobil 'car'.

24  Introspective features

The feelings of speakers toward certain words labeling a concept can be a rea-
son for an association. People's positive or negative evaluations of a word and
their emotions regarding a concept are two of the several types of introspective
features in De Deyne and Storms' (2008) classification. Nyaman 'comfortable'
and damai 'peaceful’ are emotions speakers may feel when thinking about the
word house. Meanwhile, ramah 'friendly' could be an evaluation of the sopir
'driver' concept. Representation, one of the introspective feature subtypes,
refers to the representational state in the mind of a situational participant, such
as their beliefs, goals, desires, ideas, and perceptions (De Deyne and Storms 2008).
The word patah 'broken’ associated with the word sayap 'wings' is an example of
representation. The possibilities of how a concept denoted by a word can have
happened (cause and effect) can be grouped as contingency, such as the asap
'smoke' that is caused by an api 'fire’. Words can relate to other words through
comparisons that require cognitive operation, such as defining a kuda 'horse'
that is similar to a keledai 'donkey'. Introspective features also include word
associations that negate a property, such as a burung unta 'ostrich' that tidak bisa
terbang 'cannot fly'. Finally, another subcategory of introspective features is
quantity, in terms of numerosity, frequency, intensity, or typicality of an
introspection or one of its properties (De Deyne and Storms 2008), such as the
matahari 'sun' that elicits the word sangat panas 'very hot'.

2.5 Lexical features

De Deyne and Storms (2008) posited another feature of how words are associ-
ated with one another: lexical feature. It explains that words are connected to
each other by their lexical features, such as the words that are located after or
before (forward and backward completion) the word, its fragment, or ortho-
graphic similarity; for example, boneka 'doll' is a forward completion of the
word rumah '"house', susun 'stack' is a backward completion of the word rumah
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'house', mata 'eye' is a fragment of the word kacamata 'glasses', and baku 'basic'
and bahu 'shoulder' are related as they share similar orthographic forms.
Furthermore, De Deyne and Storms (2008) added that words can also
relate to one another through mediation or because they are an expression used
in language; for example, kapur 'chalk' and semen 'cement’ are mediated by the
concept pembangunan 'construction', and bunga 'flower' and desa 'village' are
related through an expression in Bahasa Indonesia (i.e., to denote the most
beautiful lady in the region — bunga desa). Comments about the characteristics of
words, called metacomments, are also considered word associations; for example,
the word duplikasi 'duplication’ comes to mind for the word kupu-kupu 'butterfly'.

3. Method
3.1 Participants

Forty-five adult native speakers of Bahasa Indonesia (2029 years old) partici-
pated in the study selected by a purposive sampling technique. As all were
Universitas Indonesia students, it was assumed they had a wide Bahasa Indo-
nesia vocabulary. Participants in this study joined the experiment on their own
accord after viewing the advertisement broadcast through WhatsApp. Never-
theless, before the experiment began, they were additionally asked if they were
willing to be involved in the experiment. No participants were language
impaired or hearing impaired and all had normal or corrected-to-normal
vision. Moreover, since this study was conducted in Universitas Indonesia, the
participants' ethnicity varied. Most participants were Javanese, some others
were Sundanese, Betawi, and Minang. This research was approved by DRPM
(Directorate of Research and Community Service) of Universitas Indonesia.

3.2  Materials

This study used 30 nouns as cue words taken from previous research done by
Sari (2019). The words were ascertained as nouns based on the dictionary Kamus
Besar Bahasa Indonesia V (KBBI V). Brysbaert, Wijnendaele and De Deyne (2000)
noted that the earlier individuals acquire words, the easier they are to access
from the lexicon; therefore, with this in mind, this study selected words that are
acquired earlier in life. The age of acquisition of the cue words is five years, or
in other words, they have already been acquired by five-year-old children. It
was confirmed by five kindergarten teachers who teach 34 children aged five
years, that those cue words have been acquired by their students. The cue
words were selected based on nouns that exist in close proximity to everyday
life. Table 1 displays all the cue words used in the study.
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Cue words

bola (ball)

lantai (floor)

lilin (candle)

pasir (sand)

asap (smoke)

paku (nail)

tempat (place) besi (iron) sopir (driver)
rumah (house) roda (tire) balap (race)
jawab (answer) nilai (score) karpet (carpet)

kaki (foot)

kapur (chalk)

kaus (t-shirt)

bunga (flower)

susun (stack)

sayap (wing)

mobil (car) karung (sack) setir (steering wheel)
gambar (picture) cabai (chili) badut (clown)
tangan (hand) senam (gymnastics) bantal (pillow)

Table 1:  Nouns that are in close proximity to everyday life as cues

3.3 Procedure

The research took place in a classroom. The participants were shown the cue
word on a screen for fifteen seconds and asked to write down as many words
or concepts as they could think of after reading the cue. However, for this
study, only the first responses were used to ensure the analyzed associated
words were not influenced by words other than the cues or other words
accessed after the cues. The cue words were presented randomly.

3.4 Data processing and analysis

The collected data — the first words written by participants after viewing the
cue words — were classified by the first rater (i.e., the first author) based on
semantic taxonomic coding adapted by De Deyne and Storms (2008). For exam-
ple, it was decided that the word cepat 'fast' was connected to the cue word asap
'smoke' through its manner properties; in other words, as smoke moves fast in
certain situations, the word cepat 'fast' was classified as situation-manner. Once
the category for each response was determined, the classification was sub-
sequently assessed by four different assessors to ensure the validity of interpre-
tation. All assessors were lecturers in the language and linguistics field whose
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ages ranged between 30 and 58 years. Each of the four assessors was given a
questionnaire in the form of tables containing responses of participants that
had already been categorized. They were required to assess whether the catego-
rization in the tables was correct or not. If the latter is applied, then the assessors
were asked to classify the response based on De Deyne and Storms' (2008)
classification. The classification that has been completed was determined as
valid if three out of four assessors confirmed them as correct.

4. Word association categories of responses

The response received from participants was around 1,350 responses. However,
two responses were excluded as one participant did not give any response to one
word and the other response was not related to the cue word at all — the word
dari 'from’ for cue word senam 'gymnastics'. Another 33 remaining categorized
responses could not be counted as valid as the number of raters agreeing to a
category was fewer than three people.

Based on the categorization adapted by De Deyne and Storms (2008), most
of the 1,315 responses that were confirmed as valid by the assessors were
related to the cue word by their entity properties (25.9%). For example, tangan
hand' and jempol 'thumb' were followed by responses related to their lexical
features (23.7%), such as responses tanggal lahir 'date of birth' for cue word tem-
pat 'place’. From Figure 1, it can additionally be noted that situation feature was
the category to which a large number of responses were related (21.3%) after
lexical features. The word cincin 'ring' was an example of a response that was
related by situation feature to the cue word tangan 'hand'. As much as 18% of
the responses were categorized to be related to the cue words according to their
taxonomical categories, such as permadani 'rug' for the cue word karpet 'carpet’.
The remaining responses (10.8%) were associated with the cue words by the
mental state attached to the cue words, named by De Deyne and Storms (2008) as
introspective features — nilai 'score’ and jelek 'bad'.

As the majority of cue words were associated with entity and lexical fea-
tures, the results indicated that the participants tended to first associate the cue
words, nouns in this case, with the information related to the concept charac-
teristics as an entity than with their application in a phrase, which suggested
that younger Indonesians may store words close to words that share the same
properties or entities connected to the cues or their collocations. The relatively
few words associated with introspective properties might have been an indica-
tion that these words were not associated with any particular mental state in
their lexical experiences.
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Figure 1: Elicited words sorted into main classes

4.1  Entity features

As mentioned before, most words elicited from the participants were associ-
ated with the cue words by their entity features. Around 41.3% of the responses
to the cues that were related to entity was classified as being linked by the
external surface features of the cue words; for example, the words karpet 'car-
pet' elicited the words berbulu 'furry’, kasar 'rugged’, keras 'hard', merah 'red’, and
tebal 'thick’, all of which were related to the surface characteristics — the tex-
ture, color, and the size — of the carpet. The second largest entity feature
responses (11.7%) were associated with parts of the cue words; for example, the
word kendaraan 'vehicle' and mobil 'car' were evoked by roda 'tire’. A further
11.1% of responses were associated with materials; for instance, the word lantai
'floor' evoked marmer 'marble’ and ubin 'tile'.

Two subtypes in this category had similar proportions, namely systemic
features and internal surface features, at 8.5 % and 8.2%, respectively. A sys-
temic feature example was the cue word meleleh 'melt' being associated with
lilin 'candle’, and an example of an internal surface feature was the word pedas
'spicy’ being associated with cabai 'chili'. The external component was the fea-
ture by which 7.6% responses are related to the cue words. For instance, the
word kelopak 'petal’ is the external component of bunga 'flower'.
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Figure 2: Percentage of responses classified in the entity features category

Entity features, which are abstract association properties, such as kuntilanak
(a ghost that comes from an Indonesian myth who is deterred by sticking a nail
on its head) for the cue word paku mail' and karung 'sack’ with lomba 'contest'
(sacks are often used in contests in Indonesia, especially while celebrating
Independence Day), were found in 6.7% of responses. Words denoting quantity
were found in 2.6% of cue word responses, such as dua 'two' and sepasang
"pairs' from the cue word kaki 'foot'. Internal component connections were only
found in 28 out of 341 responses (9.8%), such as putik 'pistil' from the cue word
bunga 'flower'. There were very few behavioral entity responses (0.3%); for exam-
ple, the term dapat berputar 'able to spin' was given in response as a natural
characteristic of roda 'tire’'.

These results gave some indications regarding the thinking of young
Indonesians on the identification of entity features. As there was a higher pro-
portion of external concept responses and less focus on the internal aspects of
the entity, it could be discerned that these educated young Indonesians may
have stored/defined words related to an entity from the outside to the inside
and then to the natural behavior. However, more detailed research would be
necessary to confirm this supposition because the very little published research
in Bahasa Indonesia discusses word storage from different perspectives not
directly comparable to the one employed here (as in Pranoto and Afrilita 2018).
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4.2 Lexical features

As can be seen in Figure 3, the majority of the words associated with cue words
were forward completion (72.1%), followed by backward completion (16.7%).
Almost all the cue words that evoked forward or backward completion sug-
gested that these young educated Indonesian participants were able to easily
access the associated collocates. Furthermore, as most responses were associ-
ated with collocates located to the right of the cues, this might have been
because of the Bahasa Indonesia phrase pattern Diterangkan Menerangkan or
Head + Modifier (Suharianto in Dewi 2013), which locates the head to the left
of the modifier. Nouns in Bahasa Indonesia can be used as both a head and a
modifier in a phrase. Nevertheless, the result showing that most of the partici-
pants think of words that modify the cue words indicates that most participants
consider the cue words as the headword of a phrase. When the cue word rumah
'house' was given, for example, participants were more likely to mention other
words whose role is as the modifier of the cue words, such as makan 'eating' —
restaurant; sakit 'sick' — hospital; or duka 'sad’ — funeral home, rather than
convert the cue words to the modifier by mentioning atap 'top'.
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Figure 3: Percentage of first word association connected to the cues by lexical
features

Around 6.4% of the responses in the lexical features categories were connected
to the cues through situation or entity mediation; for example, the word asap
'smoke' induced the word awan 'cloud' as both words were mediated through
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their shapes — the shape of smoke is similar to clouds. A few words (3.8%)
stimulated by the cues were categorized as expressions since the cues were
used in idiomatic phrases to express concepts apart from the literal meaning;
for example, the cue tangan 'hand' evoked the word panjang 'long', which in
combination is an expression in Bahasa Indonesia for a thief, thereby indicating
that these expressions are closely stored. However, there were fewer words
that were arising from the cue words associated with fragments (0.6%) and
metacomments (0.3%), while there were no responses that were related due to
orthographic similarity to the cue words, although the stimuli were presented
in their written forms.

4.3  Situation features

As mentioned, 20.51% of the words related to the cue words had situation
properties. As Figure 4 shows, most of these responses (30.4%) were related to
another object in a situation; for example, the word bola 'ball’ evoked the word
gawang 'goal post'; or location (60/283 responses or 21.2%); for example, pantai
'beach’ and laut 'sea’ were associated with the cue word pasir 'sand'. There were
15.5% of words denoting function from the cue words, such as menulis 'to write'
from the cue word tangan 'hand'.

Around 6.4% of responses identified people closely related to the cue
words, such as sopir 'driver' from the cue word setir 'steering wheel' — named
as a person. As with the person category, 18 responses were related to the cue
words as they were the physical state of the cue words. Meanwhile, 6% of
responses denoted actions, such as mekar 'bloom' from the cue word bunga
‘flower." There were few manner-related responses, namely berurutan 'in
sequence' from the cue word susun 'stack' and time mati lampu "power failure'
from the cue word lilin 'candle’ words, at only 4.2% and 3.5%.

The social artifacts and event classes appeared in even fewer situation
feature responses (2.1% and 2.8%); for example, the word karya 'creation’ was
related to the cue word gambar 'picture’ as a social artifact, and 17 Agustus
(Indonesian Independence Day) was associated with the cue word karung
'sack’.

The classes with the fewest situation feature responses were living things,
and buildings. The word kucing 'cat' was linked to the word pasir 'sand’ as cats
use sand as their toilet, and only one cue word elicited a building in their rela-
tion; rumah 'house' elicited by paku mnail'.

The data analysis revealed that participants most often associated the
words based on the situation with other objects in a certain situation, the loca-
tion, and the function, which suggested that other features were not closely
attached to the word in the mental lexicon.
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Figure 4: Responses related to the cue words by situation

44  Taxonomic categories

Besides associating words with their lexical features, entity, and situation
properties, people often recalled other words that had taxonomic connections.
The majority of responses (27.4%) that connected the cue words by the taxo-
nomic category were subordinate to the cue words (Figure 5); for example,
anggrek 'orchid,' cemara "pine', matahari 'sun’', mawar 'rose’ and melati 'jasmine’ for
the cue word bunga 'flower'. Superordinates, such as logam 'metal' from cue
word besi 'iron’', were elicited by 23.2% of responses in this category, and coor-
dinates (e.g. debu 'dust' and tanah 'soil' from the cue word pasir 'sand’) were
elicited in 16.9% of the responses.

Cue word antonyms emerged in the taxonomic category responses more
often than coordinates — 43 times out of 237, for example, acak 'random' was
given as the opposite of the cue word susun 'stack'. Synonyms and specific cue
examples were given in 7.09% of responses in this category, such as kemudi that
had the same meaning as setir 'steering wheel' and pengemudi 'driver' that had a
similar meaning to sopir 'driver'. Examples of words given to designate a spe-
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cific example of the cue words were Dufan, McD, and Joker for the cue word
badut 'clown’'.

The result shows that it could be possible that the participant group stored
words in more taxonomic ways than in meaningful relationships with other
words, except for antonyms, since superordinates, subordinates, and coordi-
nates of the cue words emerged far more often than their synonym and the
specific examples. Moreover, the small number of specific examples suggested
that these may be stored at quite a distance from the intended word and not
common to anyone since, as mentioned earlier, mental lexicons are dependent
on what has been experienced by a person.
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Figure 5: Proportion of the responses linked by the taxonomic categories

4.5 Introspective features

Introspective word association represents the mental state of the participants
toward the cue words (De Deyne and Storms 2008). As Figure 6 shows, the
majority (64.8%) of the responses in this category that had introspective fea-
tures were related to the participants' positive or negative evaluations of the
cues; for example, the word mobil 'car’ elicited keren 'cool’, hedon 'hedonic', mahal
'expensive’, and mewah 'luxurious'. Cause and effect features — labeled as
contingency features — were found in 21.1% of responses; for example bugar
fit', capek 'exhausted’, keringat 'sweat', and sehat 'healthy' from the cue word
senam 'gymnastics'. Emotional features were found in 12.5% of responses; for
example, takut 'afraid’, seram 'scary’, and lucu 'funny' were responses to the cue
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word badut 'clown'. The representation feature was found in only a small num-
ber of responses (4/144 or 2.2%); for example, the cue word sayap 'wing' elicited
patah 'broken' and enak 'tasty'.

These results indicated that the introspective responses were mainly in the
form of participants' judgement, positive or negative, and that words related to
the cue words for causal effect were stored closer than those related to emotion.
The absence of responses that are related to the cue words by cognitive opera-
tion, negation or quantity may suggest that when thinking of nouns, Bahasa
Indonesia speakers rarely associate them with something that does not exist
within them or state their comparison to other nouns.
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Figure 6: Introspective feature responses

5. Conclusion

Observing the way speakers of a certain language think about words and con-
cepts can reveal the ways that these concepts are stored in the mental lexicon.
This research has revealed information about how young native speakers of
Bahasa Indonesia process words in their lexicon by connecting them with
words that share lexical features or share one or more entity feature aspects.
Generally, it was found that the Bahasa Indonesia participants, with reference
to the entity features, perceive nouns based on their outside characteristics first.
There was also a tendency for them to access nouns according to how they
were used in speech, such as in phrases.
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Therefore, the physical properties, situation, taxonomic categories, and
feelings influenced how the words were processed in the mental lexicon. The
appearance of these features in the retrieved words indicates the contexts attached
to the words as conceptualized by native speakers of Bahasa Indonesia.

In conclusion, knowing how the native speakers of a certain language
understand a word in their language can assist in formulating dictionary defi-
nitions so that language learners and native speakers can understand the best
possible way that new words can be learned and stored. Lexicographers could
use this type of research information to include more outside characteristics for
the words listed in the dictionary, such as defining the meaning of a noun to
ease the understanding of those particular words. Further, the words associ-
ated with the lemma in the dictionary entry could be used as the best example
of how the lemma is used in a sentence and as a prototype of the language
users' cognition.

Knowing how native speakers of Bahasa Indonesia understand a word in
their language and its characteristics could also assist in developing a Bahasa
Indonesia thesaurus to assist writers or learners understand how words in
Bahasa Indonesia are used. The words generated in this study could also be
used as examples of the domains in which the synonyms belong. Knowing how
words are related to another in the minds of certain cultures could be a base to
create a tool that relates words, such as WordNet, which has not yet been
developed for Bahasa Indonesia.

However, as the cue words used in this study were only nouns, different
results were found from the extensive study done by De Deyne and Storms (2008).
Further, although the cue words were all nouns, it is undeniable that there
might be a possibility that the participant consider some of those as verbs since
the classification of word categories according to the speakers of Bahasa Indo-
nesia is vague. This is corroborated in Jewalani's study (2019), which found that
many of the participants — Bahasa Indonesia speakers — mistakenly classified
the category of target words, or in other words, different from what is stated in
the KBBI V. According to Jewalani (2019: 71-72), this phenomenon demon-
strated that the theoretical system of Bahasa Indonesia, especially regarding
word class category, is different from its implementation in the Bahasa Indone-
sia speech community. Thus, the upcoming studies should take this possible
phenomenon into consideration.

In addition, as the participants were educated young people aged 20-29,
there is a wide scope for future studies to add to these results and develop a
database of Bahasa Indonesia lexical associations. Future research could focus
on wider age and socio-economic groups in Indonesia and also assess whether
there are any word association differences between the many ethnic Indonesian
groups, all of which would deepen understanding of the way that Bahasa
Indonesia is lexically stored.
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