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ABSTRACT

Assessing cognitive performance across diverse ethnic groups in Indonesia poses a challenge due to the multitude 
of ethnic groups and their languages. Compounding this issue is the absence of distinct cultural norms for assessment 
measures. This study explored the effects of spoken language differences between five ethnic groups in Indonesia on 
three commonly used language tests. The ultimate objective was to determine whether new norms that incorporate 
Indonesian ethnic groups are warranted, akin to established practices for demographic factors such as age, and years 
of education. A dataset comprised of 690 individuals across five ethnic groups assessed in Bahasa Indonesia was used 
to examine performance differences on the Indonesian Boston Naming Test (I-BNT), a phonemic verbal fluency test, 
and the Token Test, and the role of spoken languages, at home and in public. Medium-sized ethnicity and small spoken 
language effects were observed with a Multivariate analysis of covariance, along with large education, medium age, 
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and small sex effects in performance. In particular, the I-BNT and the fluency test showed opposite ethnic differences. 
The variations in these differences across ethnic groups suggest that multiple factors contribute to the observed score 
disparities. It can be concluded that the study’s findings underscore a need to develop new norms for two of the three 
language tests for different ethnic groups. Future research will be imperative to determine if there may be performance 
differences in other cognitive domains to warrant further adaptations of the Indonesian norms.
Keywords: Ethnicity; Cognitive Assessment; Language Tests; Neuropsychology

1.	 Introduction

A crucial component of neuropsychological assess-
ment is the use of normative comparisons [1,2]. This process 
involves comparing a client’s score with those of a reference 
group, typically matched for age, sex, and educational attain-
ment. Currently, most neuropsychological measures and nor-
mative data are derived from White, educated, industrialized, 
rich, and democratic (WEIRD) populations [3]. It is widely 
recognized that WEIRD-derived normative data may not 
be appropriate for use in other cultures due to differences in 
sociocultural composition, health disparities, and education 
quality [4]. While some normative data attempt to account for 
sociocultural and linguistic effects by matching cultural and 
ethnic backgrounds [5], these data are not universally valid or 
appropriate across culturally diverse groups. Typically, most 
cognitive tests in Indonesia are only translated, and norms 
collected decades ago in a vastly different cultural context 
are used. This poses a risk of both false positives (misdiag-
nosing cognitively intact individuals as impaired) and false 
negatives (misdiagnosing cognitive deficits as normal). Such 
diagnostic errors can have significant repercussions, includ-
ing inappropriate treatments, inequities in access to resourc-
es, reduced access to educational programs, and limited ca-
reer opportunities [6].

Indonesia, the fourth most populous nation globally 
and the largest in Southeast Asia, boasts an estimated pop-
ulation of nearly 280 million people. The country is home 
to multiple ethnic groups, most of whom speak a local lan-
guage [7], posing a challenge for accurate assessments and 
establishing correct norm scores for all Indonesians. It is 
not known whether ethnic origin and the diversity of lan-
guages spoken affect cognitive test scores in the Indonesian 
context. Differences in cognitive test performance among 
various ethnic groups have been extensively reported in 
the USA [8–11], with a consistent observation that African 
Americans (Blacks) exhibit lower performance compared 

to European Americans (Whites) while Hispanic Americans 
score in between [11–19]. A meta-analysis confirmed lower 
scores on measures of quantitative and verbal ability for 
African Americans compared to White Americans in per-
sonnel and job selection settings [20]. Access to healthcare, 
health insurance, acculturation, literacy, food consumption, 
socioeconomic status, and quality of education—including 
the presence of sufficiently qualified teachers, their sala-
ries, availability of teaching materials, and type of employ-
ment—among other social and environmental experiences 
over the life course, can potentially impact scores on cog-
nitive tests [21–27]. Others have proposed that ethnic perfor-
mance differences may depend on the importance of tested 
cognitive skills in different cultures and attitudes toward 
the assessment process, encompassing attitudes toward 
achievements in general, differences in strategies such as 
a preference for speed versus accuracy, familiarity with 
speed-based cognitive tests, and differences in socio-lin-
guistic and ideologic characteristics of the test items and 
the assessment process [28–33].

Few studies regarding ethnic differences have been 
conducted in Southeast Asia. One identified study estab-
lished an association between living in a low socioeconom-
ic neighborhood and higher rates of cognitive impairment 
[34]. The ethnic differences observed have led to discussions 
on whether normative data of cognitive tests primarily col-
lected for a white USA population need adjustments based 
on ethnic group differences to facilitate a fair interpretation 
of cognitive assessment results [12,27], similar to the common 
adjustments made for age and education, as was also done 
in the Indonesian context [35].

It is not known whether different normative scores 
should be developed for the various ethnic groups in In-
donesia. Indonesia is different from Western countries in 
the sense that it has a huge variety of ethnic groups, and 
all persons have to acquire Bahasa Indonesia at elementa-
ry school. It is the lingua franca [36], even for the dominant 
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Javanese-speaking group that comprises 40% of the pop-
ulation. This implies that Bahasa Indonesia is the second 
language for all ethnic groups, which differs markedly from 
Western countries, where the ethnic language of the majori-
ty group is typically the lingua franca, and immigrants have 
to learn the language of the dominant group. Moreover, it is 
common in Indonesia that the local ethnic language is the 
main language in daily conversation at home (such as Ba-
hasa Bali on the island of Bali, Bahasa Banjar in Southeast 
Kalimantan, or Bahasa Jawa in Central and East Java). The 
national Indonesian language is commonly used in public 
[7]. This implies that most Indonesians are bilingual, speak-
ing a local language at home and Bahasa Indonesia in pub-
lic venues. This distinction between the language used at 
home and in public is highly characteristic in the Indone-
sian context, and distinct roles were found for these two 
linguistic factors in explaining differences in language test 
performance among Indonesians [37–39].

A second issue is the potential variation in local 
language dominance among different ethnic groups. The 
Javanese, the largest ethnic group in Indonesia, exhibit 
strong dominance of the Javanese language [36,40]. In con-
trast, smaller ethnic groups, such as the Dayak and Ban-
jarese, experience less dominance of their local languag-
es and use Bahasa Indonesia more frequently in daily life 
because they are surrounded by many people from other 
ethnic groups. Unlike the Dayaks and Banjarese, who live 
in ethnically heterogeneous regions, the island of Bali has 
a rather homogenous Balinese population, 85.5% of which 
is Balinese, resulting in high dominance of speaking Baha-
sa Bali. Balinese residents predominantly speak Balinese at 
home and during cultural practices, but they speak Bahasa 
Indonesia in other settings [41] . The Chinese ethnic group 
presents a different case; they were immigrants throughout 
various periods, and due to past political restrictions, Ba-
hasa Indonesia became the dominant language due to an 
enforced assimilation policy [42]. Consequently, the Chinese 
are less bilingual than the indigenous ethnic groups and use 
Bahasa Indonesia at home more often than any other Indo-
nesian ethnic group [38,39].

Few studies have been conducted in Southeast Asia 
regarding factors that explain ethnic differences. A single 
study established an association between living in a low 
socioeconomic neighborhood and higher rates of cognitive 

impairment in an urban Asian society [34]. The ethnic differ-
ences observed have led to discussions on whether norma-
tive data of cognitive tests primarily collected for a white 
USA population need adjustments based on ethnic groups 
for a fair interpretation of cognitive assessment results [12,27], 
similar to the common adjustments made for age and edu-
cation, also in the Indonesian context [35].

Bilingualism is known to affect cognition. Although 
bilingualism is associated with superior performance on 
tasks requiring executive functions, opposite effects have 
been reported on phonemic fluency tasks [43] and on picture 
naming tasks [44], including the Indonesian-adapted Boston 
Naming Test [45]. These effects may be due to the increased 
cognitive load of managing two linguistic systems and the 
potential for cross-language interference [46].

An Indonesian consortium of psychologists from six 
universities collected data from four cognitive domains, in-
cluding two word production tests and a language compre-
hension test, as well as demographic information, including 
languages spoken at home and in public, from healthy indi-
viduals across three regions of Java Island, Bali, East Kali-
mantan, and South Sulawesi. This ensured the inclusion and 
comparison of diverse ethnic groups. The purpose of this 
study is to investigate whether there are differences in per-
formance on the language tests between five ethnic groups 
and how spoken languages may affect the scores. It is pro-
posed that Bahasa-speaking groups will perform better on 
language tests compared to groups that speak less Bahasa, 
given that the language of assessment is Bahasa Indone-
sia. Another factor contributing to the lower performance of 
certain ethnic groups could be the frequently reported dis-
advantage of bilingualism in word production tests. Conse-
quently, the smallest ethnic groups, Banjarese and Dayaks, 
who are predominantly bilingual, are expected to perform 
less well in these tests.

2.	 Methods
2.1.	Participants

Healthy participants aged 16 to 80 who spoke Baha-
sa Indonesia were recruited to complete ten cognitive tests 
of the Indonesian Neuropsychological Test Battery (INTB) 
[47,48], including three language tests: the Indonesian Boston 
Naming Test (I-BNT), a phonemic verbal fluency test, and 



258

Forum for Linguistic Studies | Volume 07 | Issue 11 | November 2025

the Token Test. The recruitment of participants followed 
an identical protocol across the country: trained research 
assistants (3rd year BA students with proven proficiency 
in test theory, psychometrics, data collection, and research 
methods) received a two-day training, followed by a super-
vised single assessment. These assistants enrolled Baha-
sa-speaking participants without knowledge of their ethnic-
ity through word-of-mouth methods. A stratified sampling 
technique was employed by recruiting participants from six 
different locations in Indonesia to ensure the diversity of 
ethnic backgrounds. Individuals were mostly recruited from 
urbanized areas of four Indonesian islands (Java, Kaliman-
tan, Sulawesi, and Bali). Data were collected from 2020 to 
2022. The database [48] contained approximately 840 sub-
jects, representing more than 40 different ethnic groups, 
and this number is expanding. Five ethnic groups with a 
sufficient number of participants were identified among the 
840 subjects (ranging from close to 50 to over 200 partici-
pants). The classification regarding ethnicity, proposed by 
Ananta et al. [7], was the same as that used by the Indonesian 
Bureau of Statistics. A total of 690 participants representing 
five ethnic groups—Javanese, Balinese, Banjarese, Dayaks, 
and Chinese—were included. The research was conduct-
ed following the Declaration of Helsinki, and all research 
activities were approved by the ethics committee (Soegi-
japranata University, Faculty of Psychology, 001B/B.7.5/
FP.KEP/IV/2018). Written informed consent was obtained 
from all participants.

2.2.	Procedure

Bahasa Indonesia was the language of communica-
tion, instruction, and the examinees’ required responses. 
The tests were administered in a standardized order by the 
trained local psychology students, familiar with assessment 
procedures and well-versed in the INTB. Tests took place in-
side participants’ homes in a quiet room that minimized dis-
tractions. The total assessment time of the complete INTB 
was approximately less than two hours, including a break 
if desired. Participants received seventy-five thousand ru-
piahs (equivalent to five US dollars) as compensation for 
completing the tests. Additionally, participants completed 
a questionnaire regarding demographics, including the eth-
nicity of their parents, health, and use of languages spoken 
in public and at home. This report presents the results of the 
three language tests of the INTB.

2.3.	Instruments

Indonesia-adapted Boston Naming Test (I-BNT)
We used the Indonesian-adapted version of the BNT, 

the I-BNT [45]. Participants were asked to name in Bahasa 
Indonesia 60 different objects within 20 seconds, presented 
in visual pictures, ordered from easiest to most difficult. If 
the participants failed at an object, a phonemic cue was giv-
en by the test assistant and if the participants failed again, a 
phonemic cue was given. Responses from participants were 
recorded using a voice recorder and written in the answer 
sheets. The number of spontaneously generated words, the 
total time to complete the 60 items, and the number of cor-
rect words were the dependent variables. For more details, 
see Pesau et al., 2023 and Immanuel and van Luijtelaar, 
2025 [37,41].

Phonemic Verbal Fluency Test (pVFT)
For the pVFT, also called the Letter Fluency Test, 

participants were asked by the test-assistant to name as 
many words as possible in one minute, starting with the let-
ter T, next with the letter K, and finally with the letter S 
[49,50]. Geographical names were not allowed. The number of 
correct words per letter and the sum of the correct words of 
the three letters were the dependent variable, as commonly 
done. The assistant recorded all words spoken by the partic-
ipants. The number of correct and incorrect words, includ-
ing repetitions per letter were determined.

Token Test (TT)
The TT is an auditory language comprehension test 

developed by De Renzi and Vignolo (1962) [51]. Participants 
followed oral instructions given by the test-assistants to 
touch, reposition, or remove various plastic tokens placed 
in front of them. We used the version adapted from Spreen 
and Benton (1969) [52], which was also included in the Neu-
rosensory Center Comprehensive Examination for Aphasia 
(NCCEA). It contains 39 items in total, distributed across 
six subscales, A through F. The score for each correct re-
sponse is based on the item’s difficulty, with weights as fol-
lows: 1 point for simpler items (e.g., Subscale A with its 
seven items), 2 points for each of the four items of scale 
B, 3 points per correct item of scale C, 4 points for each 
of the four items of scale D and E, and 6 points for the six-
teen items of the F scale. The cumulative scores for all six 
subscales add up to 163 points if every item is answered 
correctly. The number of correct responses for each of the 
six subscales and the sum of the six subscales were the de-
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pendent variables.

2.4.	Categories

Participants were categorized based on age and ed-
ucation. Groups based on decades of age were created, 
namely: (i) age 20–29 years, (ii) age 30–39 years, (iii) age 
40–49 years, and (iv) age 50–59 years. Data for people over 
60 years were pooled (v), and for the 16–19 year old partic-
ipants (vi). Therefore, we distinguished six age groups for 
analysis. Most of our participants were in the 20 to 29 years 
age bracket (35.9%), while the three mid-life age brackets 
between 30 to 59 were rather equally represented (15.2% 
to 17.0%). The youngest and eldest groups had the fewest 
proportions of individuals (9.3% and 6.9%, respectively).

Years of education were defined according to the In-
donesian education system. Category 1: only Elementary 
School (ES) or less, Category 2: between 7–9 years encom-
passing Junior High School (JHS), Category 3: between 
10–12 years (Senior High School (SHS) or equivalent), 
Category 4: between 13–16 years (Undergraduate (UG) or 
equivalent), and Category 5: more than 16 years (Graduate 
and postgraduate). Half of the participants had an under-
graduate or comparable type of education (49.3%), while 
34.3% had completed Senior High School. Very few had 
lower levels of educational attainment (6.7% Junior High 
School; 4.6% Elementary School). In total, our sample rep-
resented the relatively young Indonesian middle level of 
education. Almost all (93.5%) of the participants spoke Ba-
hasa Indonesia daily in public: 41.7% spoke only Bahasa 
Indonesia, and a larger group (51.7%) spoke Bahasa Indo-
nesia plus one or two other languages, and 6.6% only the 
local language. At home, more participants (39.4%) spoke 
the local language.

2.5.	Statistical Analysis

Differences between the ethnic groups in demo-
graphic characteristics were analyzed using Chi2 tests and 
ANOVAs, followed by post-hoc tests (Bonferroni). Be-
cause 15% of participants reported being of mixed ethnicity 
(having parents from different ethnic groups), it was first 
analyzed whether performance on the I-BNT, pVFT, and 
TT differed between participants who were of mono-ethnic 
and mixed-ethnic backgrounds. To that end, a MANCOVA 

with mono- versus mixed-ethnicity as a between-subjects 
factor and the demographic factors of years of education, 
age, sex, and languages spoken at home and in public as 
cofactors was performed. MANCOVAs were also utilized 
to determine the effect size of the mother’s and father’s eth-
nicity (as a between-subjects factor) on performance while 
controlling for all other demographic factors by using them 
as cofactors. These analyses were conducted to determine 
the necessity of stratifying subsequent primary analyses 
for differences between ethnic groups. For this analysis of 
differences between the five ethnic groups and the role of 
spoken languages in performance on the I-BNT, pVFT, and 
TT, ANCOVAs were employed as well to assess their po-
tential effects. Ethnicity and spoken language in public and 
at home were used as between-subjects factors, and age and 
education as covariates. Post-hoc tests were conducted to 
delineate specific group differences and interactions.

3.	 Results

3.1.	The Demographic Characteristics of the 
Five Ethnic Groups

Table 1 presents the demographic characteristics 
across the ethnic groups in percentages. The χ² tests of in-
dependence revealed significant associations between eth-
nic group and age (χ² = 34.50, df = 20, p < 0.05), years of 
education (χ² = 39.38, df = 16, p < 0.001), daily language 
spoken in public (χ² = 131.5, df = 12, p < 0.001), and daily 
language spoken at home (χ² = 152.84, df = 8, p < 0.001), 
indicating that the ethnic groups differed significantly in 
their demographic characteristics. ANOVAs for age (F = 
2.66, df = 4, 685, p < 0.05) and education (F = 6.27, df = 
4, 685, p < 0.001), followed by Bonferroni post-hoc tests, 
showed that Balinese individuals were older than all other 
groups; the age difference between Balinese and Javanese 
as well as Chinese individuals was significant. The post-
hoc tests for years of education revealed that Dayaks had 
significantly fewer years of education than Javanese, Ba-
linese, and Chinese participants. These age and education 
differences necessitated the inclusion of these two factors 
as covariates in the primary analyses. There were no signif-
icant sex differences between the ethnic groups.
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Table 1. Demographic characteristics in percentages by ethnicities and post hoc tests for age and (Bonferroni).
Variables and Outcomes of

Post-hoc Tests for Age and Education
and Chi2 tests for Language Spoken

Javanese
N = 260

Dayak
N = 56

Banjarese
N = 48

Balinese
N = 95

Chinese
N = 231

Total
N = 690

Sex
Male 38.08 37.50 31.25 36.84 41.56 38.55

Female 61.92 62.50 68.75 63.16 58.44 61.45
Age (in years): BAL > JAV, CH

16–19 5.77 10.71 8.33 7.37 13.85 9.28
20–29 40.38 33.93 35.42 21.05 37.66 35.94
30–39 18.08 19.64 18.75 21.05 12.99 16.96
40–49 15.77 14.29 22.92 18.95 11.69 15.22
50–59 15.77 12.50 10.42 20.00 15.58 15.65
≥60 4.23 8.93 4.17 11.58 8.23 6.96

Education (in years): JAV, CH, BAL > DAY
ES, 0–6 2.69 14.29 8.33 6.32 3.03 4.64

JHS, 7–9 8.08 7.14 8.33 3.16 6.06 6.67
SHS, 10–12 29.62 48.21 33.33 42.11 33.33 34.35
UG, 13–16 51.92 30.36 47.92 44.21 53.25 49.28

PG, ≥17 7.69 0.00 2.08 4.21 4.33 5.07
Language Spoken in Public

Local language 9.23 7.14 4.17 10.53 2.16 6.52
Only Bahasa Indonesia 43.08 30.36 16.67 11.58 60.61 41.74

Bahasa Indonesia plus one other language 44.62 57.14 68.75 66.32 21.65 42.61
Bahasa Indonesia plus two other languages 3.08 5.36 10.42 11.58 15.58 9.13

Language Spoken at Home
Local language 40.38 60.71 47.92 77.89 15.58 39.42

Only Bahasa Indonesia 39.62 37.50 47.92 21.05 71.86 48.26
Bahasa Indonesia plus one other language 20.00 1.79 4.17 1.05 12.55 12.32

Note: Values are presented as percentages. ES = Elementary school; JHS = Junior High School; SHS = Senior High School; UG = Undergraduate or equivalent; PG = Grad-

uate/Postgraduate. The χ2 test of independence showed no significant associations between Ethnic group and Sex, and significant associations between Ethnic group and Age 

(χ2 = 34.50, df = 20, p < 0.05), Ethnic group and years of Education (χ2 = 39.38, df = 16, p < 0.001), Ethnic group and Daily language spoken in public (χ2 = 131.5, df = 12, p < 

0.001) and Ethnic group and Daily language at home (χ2 = 152.84, df = 8, p < 0.001). BAL was the group with the smallest percentage of individuals who only spoke Bahasa, 

both in public and at home. JAV = Javanese, CH = Chinese, BAL = Balinese, BAN = Banjarese, DAY = Dayak. ALL = All groups.

3.2.	Languages Spoken by the Ethnic Groups

Although most Indonesians (93.4%) reported speak-
ing Bahasa in public, significant ethnic differences were 
observed in the languages spoken both in public (F = 6.99, 
df = 4, 685, p < 0.001) and at home (F = 29.54, df = 4, 
685, p < 0.001). In public, the Chinese were predominantly 
monolingual, with 60.6% speaking only Bahasa Indonesia, 
followed by Javanese, of whom 43.1% were monolingual. 
In contrast, the majority of the Banjarese (79.1%), Balinese 
(77.9%), and Dayaks (62.5%) used multiple languages in 

public. Similarly, at home, most Chinese (71.8%) spoke 
only Bahasa Indonesia, while less than half of the Banjarese 
(47.9%), Javanese (39.6%), Dayaks (37.5%), and Balinese 
(21%) did so, with local languages being predominantly 
spoken at home in these four groups. Overall, the Chinese 
participants were mostly monolingual in Bahasa Indonesia. 
In contrast, the Balinese exhibited the greatest discrepancy 
between the language spoken at home (mainly Bahasa Bali-
nese) and in public, where multiple languages were spoken 
with Indonesian and Western tourists.
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3.3.	Mono- vs. Mixed Ethnicity and Ethnicity 
of Mother Versus Father

MANCOVA (Pillai’s trace, F = 1.06, df = 36, 1632, 
p > 0.05) indicated no significant differences in perfor-
mances on the I-BNT, pVFT, and TT between mono- and 
mixed-ethnicity participants. Next, the effect size expressed 
by partial eta squared on performances was the same for the 
ethnicity of the father and the ethnicity of the mother, both 
medium-sized (see Table S1). Therefore, these results indi-
cate no differences between monoracial and mixed-ethnic-
ity participants on the three tests and between the influence 
of the ethnicities of the father and mother. This implies that 
these factors can be ignored in further analyses. The moth-

er’s ethnic background was selected as the default value in 
the subsequent primary analyses. Nonetheless, age, edu-
cation, and sex only to a minor extent, showed significant 
effects on the language tests (see Table S1) and were con-
trolled for in our primary analyses on differences between 
ethnic groups.

3.4.	Ethnic Differences in Performance and Ef-
fects of Spoken Languages

The primary analyses (ANCOVA) showed significant 
ethnic differences for two of the three language tests. The 
mean performances, standard errors, and statistics includ-
ing post-hoc tests, are presented in Table 2.

Table 2. Each ethnicity’s performances on language tests, outcomes of the ANCOVA regarding ethnicity, and outcomes of the post-
hoc tests.

Variables
Javanese Dayak Banjarese Balinese Chinese

F (df = 
4643)

p
Partial Eta 

Squared
Post-hoc 

TestsAdjusted 
Mean (SE)

Adjusted 
Mean (SE)

Adjusted 
Mean (SE)

Adjusted 
Mean (SE)

Adjusted 
Mean (SE)

I-BNT number 
of spontaneous 

answers

50.5
(0.69)

51.3
(1.18)

51.0
(1.17)

44.1
(1.0)

49.8
(0.75)

6.90 <0.001 0.04 BAL < all

I-BNT total time
I-BNT

number correct

410
(28.6)
55.2

(0.48)

447
(49.0)
55.4

(0.83)

528
(48.8)
54.7

(0.83)

553
(41.6)
53.0

(0.70)

407
(31.2)
55.1

(0.52)

2.99
2.01

<0.05
n.s.

0.02
0.01

BAL > JAV

Token Test
total score

146
(2.4)

151
(4.1)

151
(4.1)

150
(3.5)

152
2.6

1.15 n.s. 0.007

pVFT K correct
14.3

(0.57)
11.3

(0.98)
11.7

(0.97)
14.8

(0.83)
13.6

(0.62)
2.13 n.s. 0.01

VFT T correct
pVFT S
correct

12.2
(0.57)
13.1

(0.62)

10.2
(0.98)

9.6
(1.1)

11.3
(0.97)
11.5
(1.1)

14.2
(0.83)
14.8

(0.98)

11.5
(0.62)
13.1

(0.68)

2.58
2.90

<0.05
<0.05

0.02
0.02

BAL > DAY
BAL > DAY

pVFT total correct
39.5
(1.5)

31.1
(2.6)

34.5
(2.6)

43.8
(2.2)

38.3
(1.7)

3.40 <0.01 0.02 BAL > DAY

Note: I-BNT = Indonesian version of Boston Naming Test; pVFT = Phonemic Verbal Fluency Test; BAL = Balinese; JAV = Javanese; DAY = Dayak; SE = Standard error.

Significantly lower I-BNT scores were found for Ba-
linese individuals compared to all other ethnic groups in 
the number of spontaneously generated words. Addition-
ally, Balinese participants needed more time to complete 
the task than Javanese participants. In contrast, the Balinese 
performed better than the Dayaks on two of the three scales 
and the total score of the pVFT. 

Main effects for language spoken at home and in pub-
lic were absent in the ANCOVA; however, a significant in-

teraction effect was found between the two language factors 
for the pVFT total score (F = 2.49, df = 5, 643, p < 0.05, η² 
= 0.02) and the I-BNT total score (F = 2.76, df = 6,643, p < 
0.05, η² = 0.02). The post-hoc test following the interaction 
showed for the pVFT an disadvantage for those who speak 
two languages in public and only Bahasa at home. Next, 
there was clear advantage for those who speak only Bahasa 
at home and in public above other combinations as well an 
advantage for bilinguals at home and in public. The I-BNT 
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showed a disadvantage for those who use two languages in 
public and a local language at home as well. There were no 
other group differences and interactions.

The ANCOVA also revealed significant effects of age 
and education on the language tests, as summarized in Ta-
ble S2. Age and years of education influenced the scores 
of all three language tests in the expected directions, that is 
that age negatively affected the test scores, and education 
positively. The effect of sex was confined to the TT, with 
males scoring higher than females.

4.	 Discussion
4.1.	Ethnic Differences

Performance differences on two of the three language 
tests were observed among the ethnic groups. Their effect 
sizes were moderate and comparable to the effect size of 
age, smaller than that for educational attainment, and larger 
than the impact of spoken languages. There were no signif-
icant differences in performance associated with parental 
ethnicity (mother vs. father) or mono- vs. mixed-ethnicity. 
Adjusting for age and years of education differences did not 
eliminate the ethnic performance differences. Next, differ-
ences in language use among the ethnic groups were found: 
Chinese were predominantly speaking Bahasa Indonesia, 
both at home and in public.

The present findings reveal significant ethnic dif-
ferences in performance on language-based neuropsycho-
logical tests, consistent with patterns reported in previous 
research [37,53,54]. On the Indonesian version of the Boston 
Naming Test (I-BNT), Balinese participants produced sig-
nificantly fewer spontaneous responses and required more 
time than all other groups, although their total number of 
correct responses after prompting did not differ significant-
ly. Conversely, on the phonemic verbal fluency test (pVFT), 
Balinese participants outperformed Dayak participants with 
a significant advantage in total correct responses. The To-
ken Test, assessing language comprehension, did not reveal 
significant group differences.

What could be the reasons for the ethnic differences? 
We do not think at beforehand that ethnic differences in cog-
nitive abilities exist, on the other hand, we do see clear dif-
ferences among ethnic groups in their performance on lan-
guage tests. Blommaert [31], Pennycook [33], and García and 

Wei [32] use a critical sociolinguistic perspective, and collec-
tively argue that language assessments cannot be treated as 
neutral cognitive measures, as they are embedded in social 
and ideological structures. Blommaert advocates that test 
items and norms represent specific linguistic and cultural 
capitals and that these resources are unequally distributed 
among Indonesia’s ethnic groups. For instance, the I-BNT 
relies on standardized Bahasa Indonesia and assumes famil-
iarity with object names common across all ethnic groups 
and equally in urbanized and rural areas. Balinese partic-
ipants’ slower and less spontaneous naming may reflect a 
linguistic repertoire in which equivalent lexical items are 
more accessible in Balinese than in Bahasa Indonesia, re-
quiring additional retrieval effort. From a critical applied 
linguistics perspective, Pennycook [33] argues that language 
tests legitimize certain language practices while marginal-
izing others. The current tests privilege monoglossic norms 
that align with national language policy but not with In-
donesia’s multilingual reality, thereby positioning certain 
groups—such as Dayak or Banjarese speakers—at a sys-
tematic disadvantage. This ideological dimension reframes 
lower scores not as cognitive deficits but as outcomes of 
language policy and historical inequality in access to the 
dominant language. García and Wei’s [32] notion of translan-
guaging challenges the compartmentalized view of bilin-
gualism underpinning these tests. Indonesian multilingual 
speakers typically draw from an integrated repertoire rather 
than maintaining strict separation between languages. Tasks 
like pVFT, which constrain responses to Bahasa Indonesian 
words beginning with a specific letter, impose artificial 
boundaries that disrupt natural lexical access. Dayak partic-
ipants’ weaker performance on fluency tasks may therefore 
reflect testing conditions that penalize their translanguaging 
practices rather than limitations in verbal ability. Taken to-
gether, these perspectives underscore that ethnic differences 
in language test performance are sociolinguistically medi-
ated. Future research should explore translanguaging-based 
adaptations or alternative scoring practices to capture mul-
tilingual speakers’ full linguistic resources.

Limited studies have compared ethnic groups on 
neuropsychological tests outside the USA. A single study 
reported differences in age-standardized cognitive impair-
ment prevalence among Malays, Indians, and Chinese in 
Singapore [55]. No differences were found in a comparison 
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between Javanese and Sundanese living close together on 
Java island on the same three language tests as currently 
used [56]. Notably, differences in test performance among 
ethnic groups should not imply superiority or inferiority but 
rather highlight the need for specific normative data tailored 
to some ethnic groups [5]. Establishing such norms could 
account for sociocultural and linguistic factors underlying 
these differences [31–33], facilitating fairer test interpretation 
across the large diversity of Indonesian ethnic groups.

Disparities in education and healthcare are significant 
contributors to cognitive performance differences across 
ethnic groups in the USA [24,57,58]. Comparable quantitative 
cross-cultural research on cognition is completely lacking 
in Indonesia, where neuropsychology is virtually nonexis-
tent. Additionally, there is no research regarding the pos-
sible causes of performance differences among different 
ethnic groups. Since Indonesia declared its independence, 
the official policy has been expressed in the national mot-
to “Bhinneka Tunggal Ika” (“Unity in diversity”), which is 
referenced in Indonesia’s constitution, promoting harmony 
among its ethnic groups and does not emphasize differenc-
es. Therefore, regional differences in economic situation 
and health facilities are extensively reported by the Indo-
nesian Bureau of Statistics (IBS), but not ethnic differences 
in relevant factors such as education, socioeconomic sta-
tus, and access to and quality of healthcare. There is no di-
rect relation between ethnicity and borders of regions and 
provinces. Moreover, the transmigration policy has con-
tributed to a mixed ethnic population in different parts of 
the country. Additionally, Indonesia’s large cities, where a 
substantial part of the data was collected, are a melting pot 
of different ethnicities. Only indirect data from the IBS are 
available per province, such as maternal and infant mor-
tality as an indirect quality of healthcare index, access to 
healthcare facilities, life expectancy at birth, literacy, ac-
cess to secondary and tertiary education, employment, and 
income. The Human Development Index (HDI), a mix of 
economic, health, and education parameters also used by 
WHO, shows large differences between Indonesian prov-
inces, with lower scores in East Indonesia than in West 
Indonesia and Bali. However, in the urbanized districts of 
Java (Jakarta, Semarang, Surabaya) and Kalimantan (Sa-
marinda), and Bali (Denpasar), where the data were col-
lected, the HDI indexes were all high (>0.80 < 0.83, IBS) 

and not different from each other (BPS-Statistics Indonesia. 
Welfare Indicators 2022) [59]. Despite this, it is expected that 
the quality of education and healthcare will have a major 
effect on cognition. More and different data are necessary 
to explain the ethnic differences reported here. Identifying 
the reasons for these differences will require systematic re-
search that considers a multitude of environmental as well 
as socio-linguistic factors specific to the local Indonesian 
context.

4.2.	Languages Spoken and Other Effects

Language use at home and in public has been iden-
tified as factors influencing performance in the INTB’s 
language tests [37-39]. Interestingly, the Chinese are the most 
monolingual and the most likely to speak Bahasa Indonesia 
both at home and in public; in contrast, individuals from 
the smaller ethnic groups (Dayak, Banjarese, and Balinese) 
were more often bilingual in public settings and monolin-
gual at home. The Balinese were the least likely to speak 
Bahasa Indonesia, both in public and at home, which may 
have negatively impacted their low I-BNT scores. Another 
contributing linguistic factor to this low performance could 
be that speaking Balinese at home and two or three languag-
es in public creates conflict between lexical systems, reduc-
ing both the number of spontaneously generated words and 
the speed of completing the I-BNT.

The results of the pVFT showed the opposite pattern: 
the Balinese had the highest scores and differed significant-
ly from the Dayak. Thus, no single ethnic group consistent-
ly scored the highest or lowest across all tests. It can there-
fore be stated that the results of these tests argue against a 
one-factor explanation for the observed ethnic differences. 
The pVFT is sensitive to the lexicon of the assessment lan-
guage [60]. Testing all participants in Bahasa Indonesia en-
sured lexical uniformity; however, speaking more than one 
language introduces lexical competition. This competition 
may vary among ethnic groups due to large differences in 
the lexicons of the four Austronesian languages (with Chi-
nese not being an Austronesian language), in particular in 
the number of words beginning with the three letters S, K, 
and T. This linguistic factor warrants further investigation. 
The sensitivity of the pVFT to ethnicity was also reported 
in a U.S. sample [61].

The interactions between language-use factors on the 
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word production tests revealed an expected advantage on 
the pVFT for participants who used the same language(s) at 
home and in public. This advantage was observed both for 
monolingual Bahasa speakers and for bilinguals. The first 
finding suggests that being assessed in one’s mother tongue 
without interference from another language facilitates per-
formance. The second indicates that consistent bilingual 
use across settings may mitigate the assumed conflict be-
tween two competing lexical systems.

In contrast, lower I-BNT scores were found among 
participants who spoke a local language at home but were 
bilingual in public, suggesting that switching languages in 
public while maintaining a different home language is dis-
advantageous. Interestingly, the reverse situation—switch-
ing at home but not in public—did not produce this effect. 
Overall, the findings suggest that language use in the home 
environment exerts a stronger influence on performance 
than language use in public.

Other explanations for the observed ethnic differ-
ences in language test performance remain elusive as well. 
Ethnic differences in attitudes toward time and familiar-
ity with timed tasks may also contribute to these perfor-
mance differences. Comparative studies have suggested 
that Western cultures prioritize speed, whereas Russian and 
Asian cultures emphasize accuracy [28,29]. Other studies re-
ported differences among Western samples, hypothesizing 
that samples may differ in their performance on cognitive 
tests requiring a balance between speed and accuracy [62]. 
Time pressure was emphasized only in the pVFT, not in the 
I-BNT or Token Test. Performance differences in the pVFT 
can indeed be attributed to differences in attitude and expe-
rience among Indonesian ethnic groups. However, whether 
this holds for other Indonesian ethnic groups remains to be 
determined.

Another source of ethnic differences, commonly cited 
in cross-cultural studies, is racial or administration bias [63]. 
These are unlikely in our study, as participants were tested 
by trained individuals from their local communities. It is 
acknowledged that the BNT was adapted for Indonesia in 
a Javanese sample [49], and this may not fully accommodate 
Balinese cultural and linguistic contexts. Whether differ-
ential item functions play a role in Indonesia in cross-cul-
tural picture-naming tests needs to be evaluated. In sum, 
it is quite possible that ethnic disparities on language tests 

in Indonesia likely reflect structural linguistic inequalities 
rather than genuine language impairments. These findings 
lend empirical support to Canagarajah’s (2005) [64] critique 
of monolingual testing regimes and underscore the impor-
tance of localizing assessment tools—not only linguistical-
ly, but also ideologically—in order to foster greater equity 
and validity in cross-ethnic language assessment, although 
the feasibility in Indonesia in multi-cultural and multi lan-
gual society can be questioned.

Age and education effects on I-BNT, TT, and pVFT 
scores were consistent with international findings [47,65,66]. 
Ethnic group differences in performance highlight the need 
for normative adjustments for specific groups, in addition to 
adjusted norms for age and education, as commonly prac-
ticed in neuropsychological assessment [67,68], to ensure fair-
ness in testing. In other countries, different normative scores 
have been developed for diverse ethnic groups [5,24,67–76]. De-
veloping separate normative data for the heterogeneous In-
donesian population is imperative to improve the validity 
and fairness of the assessments.

Efforts to create culture-fair tests, such as those by the 
European Consortium on Cross-Cultural Neuropsychology 
(ECCrON), aim to minimize reliance on culturally specific, 
often school-based skills [77]. In Indonesia, tests like the Cul-
ture Fair Intelligence Test (CFIT) for children and the AJT 
Cog Test [78,79] provide normative data for urban and rural 
populations but remain limited in scope [80]. Further work is 
required to ensure fair and valid interpretations across Indo-
nesia’s diverse population. In South-East Asia, however, ini-
tiatives to develop culture-fair measures are on hold because 
of the high heterogeneity of ethnic groups and the multitude 
of languages spoken. Therefore, our current strategy is to in-
troduce clinically relevant neuropsychological tests covering 
various cognitive domains and constructs [22], and to choose 
the national language, Bahasa Indonesia, for the assessment. 
Bahasa Indonesia is becoming the dominant language in 
the country [42], especially for the younger generations. The 
2020 Sensus reported that 97% of the Indonesian population 
speaks and understands Bahasa Indonesia. We are currently 
exploring whether adaptations of the normative data in our 
dynamic database are necessary. On the other hand, we ac-
knowledge the limitations of our strategy, seek solutions for 
obtaining representative normative test scores, and strive for 
fair interpretation of the test scores.
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4.3.	Limitations of the Study

Data for several ethnic groups were aggregated from 
various regions, including individuals of Chinese and Hok-
kien descent from multiple islands having different moth-
er-tongues (Mandarin, Cantonese, Teochow, Hokkien), 
Javanese from West and Central Java, and Yogyakarta, 
and members of different Dayak tribes. Consequently, in-
tra-group differences may exist within some ethnic cate-
gories, such as between Cantonese and Mandarin speaking 
Chinese Indonesians, and between Dayak tribes. Addition-
ally, group sizes vary, and statistical outcomes are inherent-
ly influenced by sample size. While detecting differences 
between smaller groups is more challenging, significant 
differences were still observed in groups with fewer than 
100 participants, suggesting that the effects were substan-
tial and warrant consideration. As additional data become 
available in the future, we aim to conduct more nuanced 
analyses of within-group differences (Chinese from differ-
ent parts of the archipelago and Dayak’s different ethnic 
tribes) and ethnic differences among Indonesia’s diverse 
ethnic groups with more balanced sample sizes.

Ethnicity was determined through self-report, allow-
ing individuals to identify the ethnicities of both parents 
rather than restricting them to predefined categories. This 
classification approach aligns with the methodology used in 
national Indonesian surveys [7]. Only participants who con-
formed to these established ethnic categories were included 
in the study.

Our sample used in this study exhibited some im-
balances in the distribution of age groups and educational 
attainment levels across ethnic groups, although we con-
trolled for this in our statistical analyses. It was predomi-
nantly drawn from urbanized areas, which may have influ-
enced the findings. Well known is that access to healthcare, 
quality of education, literacy and social economic situation 
in Indonesia’s extensive rural regions is less than in urban 
areas, and this undoubtedly has influenced the scores on the 
tests negatively. Nevertheless, age and education were sta-
tistically controlled in the analyses, and medium effect sizes 
among ethnic groups were still observed.

A final limitation is that many ethnic groups were not 
assessed and included in the INTB database, mainly resid-
ing in Sumatera and East Indonesia. Therefore, the ongoing 
collection of normative data that better reflects the entire 

Indonesian population is vital. This is particularly import-
ant as cultural and other environmental factors shaping cog-
nition, such as transmigration, urban migration, healthcare 
quality, and acculturation, may evolve. Next, socio-linguis-
tic factors are likely to influence the performance on the 
language tests as well.

4.4.	Practical Consequences

A first practical takeaway of this study is that the ef-
fect size of ethnicity on the language comprehension task 
was negligible, indicating no structural comprehension 
gap. A second one is that the two expressive tasks requir-
ing rapid lexical retrieval under standardized constraints 
show ethnic differences, and may be caused by e.g. soci-
olinguistic disparities, besides environmental factors. The 
significant and clinically relevant performance differences 
among some ethnic groups, a difference in seven sponta-
neously generated items on the I-BNT, 146 seconds in com-
pletion time for the I-BNT, and 12.7 words generated on the 
pVFT (Table 2) warrant the adaptation of norms for various 
Indonesian ethnic groups. This leads to more accurate and 
fair interpretations of test scores. Ideally, each cognitive test 
should have a comprehensive formula that accounts for all 
relevant demographic adjustments, based on regression or 
other norming methods. It also needs to be determined for 
which ethnic groups these adaptations are necessary. Eth-
nicity-specific norms and adjustments require more data 
and stratified sampling by ethnicity and region. Our ulti-
mate goal is to propose normative scores for Indonesians 
across a range of cognitive tests, incorporating potential de-
mographic adjustments as is standard internationally. This 
approach aims to ensure a more equitable assessment and 
interpretation of test scores for a broader population.

5.	 Conclusions

The performance differences on two language expres-
sion tasks (I-BNT and pVFT) among the five ethnic groups 
highlight the need for adapted normative scores for ethnici-
ty in addition to age and education. This will minimize po-
tential bias in the interpretation of the scores of these tests. 
While culturally fair tests may become more available in 
the future, current best practices should emphasize the cul-
tural competence of the practitioner, an understanding that 
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culture shapes cognition, and that socio-linguistic and en-
vironmental factors are major factors shaping the perfor-
mance on cognitive tests.

Supplementary Materials
Interpretation of effect sizes as expressed by partial 

eta squared was according to Richardson (2011).

Table S1. Effect size of the factors affecting the scores of the three language tests.

Factors Partial eta 
Squared Factors Partial eta 

Squared Classifications

Ethnicity of the mother 0.10 Ethnicity of the father 0.10 Both Medium

Effect of Age 0.08 Effect of Age 0.07 Both Medium

Effect of Education 0.31 Effect of Education 0.32 Both Large

Effect of Sex 0.03 Effect of Sex 0.04 Both Small

Effect of language spoken at home 0.03 Effect of language spoken at home 0.03 Both Small

Effect of language spoken in public 0.05 Effect of language spoken in public 0.05 Both Small
Note: The effect sizes were established with MANCOVA’s. 

Table S2. Demographic factors significantly affecting the performance on the three language tests.
Factors Language Tests Variables Affected

Age

I-BNT Spontaneous, Total correct, Total time

TT B-, C-, F-scales, Total score

pVFT S-, K-, T-scales, Total score

Education

I-BNT Spontaneous, Total correct, Total time

TT B-, C-, D-, E-, F-scales, Total score

pVFT S-, K-, T-scales, Total score

Sex

I-BNT n.s.

TT F-scale, Total score

pVFT n.s.

Language Spoken in Public

I-BNT Total time

TT n.s.

pVFT n.s.

Language Spoken at Home

I-BNT Spontaneous

TT n.s.

pVFT n.s.
Note: I-BNT = Indonesian version of Boston Naming Test, Spontaneous is the number of spontaneously generated words, Total correct is the total number of correct items, 

Total time is the time to complete the I-BNT. TT = Token Test, given are the subscales showing a significant effect, Total is the result of all six subscales. pVFT = phonemic 

Verbal Fluency Test, S, K, and T refer to its subscales, Total refers to the sum of the three subscales. n.s. = no significant outcomes for this test on any of the variables.
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