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ABSTRACT
Introduction: The Five-Factor Nonverbal Personality Questionnaire (FF-NPQ) is a non-verbal personality
inventory consisting of illustrations of different social situations, designed to measure five broad factors
underlying the Big-Five model of personality. This study aimed to prove the validity of the FF-NPQ in
Malaysia. Methods: The FF-NPQ instruction and the answer option were translated to the Malay language,
which is the main language spoken in Malaysia. A total of 153 university students aged 18–30 years from
Universiti Sains Malaysia were involved in this study. Confirmatory factor analysis (CFA), composite
reliability and intraclass correlation (ICC) were applied to show evidence of validity by internal structure.
Results: CFA indicated that only 26 out of 60 items remained in the final model while maintaining the
five personality factors. Each factor had a good composite reliability value of 0.68–0.77. The ICC values from
the test-retest analysis ranged from 0.65 to 0.75. Conclusion: Overall, the shortened Malay Version of the FF
-NPQ (five-factor, 26 items) exhibited acceptable evidence of validity in Malaysia.
KEYWORDS: Big Five personality, FF-NPQ Malay Version, non-verbal questionnaire, validity
INTRODUCTION
Personality can be defined as the unique pattern of
thoughts, feelings and behaviours of an individual. 1
Different individual may have different personalities
that may change over time and across situations.2
Big Five is a well-known theory of five types
of personality dimensions. The dimensions are
Extraversion-sociality and outgoings of a person,
Agreeableness-prosocial and communal orientation
toward others with antagonism, Conscientiousness socially
prescribed
impulse
control
that
facilitates
task-directed
and
goal-directed
behaviour, Neuroticism-emotional stability and
temperedness with negative emotionality and
Openness to experience-breadth, depth, originality
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and complexity of the mental and experiential life.34
The Big Five frameworks were the most widely used
by researchers in modelling the personality.5
The Five-Factor Nonverbal Personality Questionnaire
(FF-NPQ) was designed to measure five broad factors
underlying Five-Factor Model (FFM) of personality
structure. Items in FF-NPQ was a subset of Nonverbal
Personality Questionnaire (NPQ) items with 7-point
scale where 1 indicate ‘extremely unlikely’ and 7
indicate ‘extremely likely’, while 4 indicate ‘neither
likely nor unlikely’.6
In a study involving 701 university students
from seven cultures to examine the psychometric
properties of FF-NPQ7, internal consistency
reliability, Cronbach’s alpha coefficient ranged
from 0.64 to 0.77, with an average of 0.72. The
seven cultures included were Canada, England,
Finland, Germany, Norway, Poland and Russia.
Finland showed the lowest reliability over the five
scales with mean of .66, while highest reliability
obtained by English data with a mean of 0.79. The
mean scale reliability for Canada, Germany, Norway,
Poland and Russia were 0.75, 0.69, 0.71, 0.68 and
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0.72, respectively. In the same study, convergent
and discriminant correlations were also determined
between FF-NPQ and Personality Research Form
(PRF) Big Five scales. The convergent correlations
were in range of r=0.35 (Neuroticism) to r = 0.54
(Extraversion), with an average of r=0.48. The
highest discriminant correlation was r=0.26. In term
of convergent validity by country, the mean across
five scales, were between 0.40 (Finland) and 0.55
(Norway and England).
Items in FF-NPQ are different from other personality
inventories because they are presented in the form
of illustrations of different social situations instead
of verbal statements. Nonverbal measure has some
advantages compared to verbal measures for studies
across culture since it does not need to translate
the item measures.7 It is also very useful when the
study involves people having difficulty in reading
and understanding language due to dyslexia or
aging.6 However, some illustrations may not be
relevant for different cultures because there might
be differences in geographic, political environment
and economic.7 Thus, this study was aimed to
provide evidence of validity of Malay Version of FFNPQ in Malaysia.
MATERIALS AND METHODS
Study Design and Participants
This cross-sectional study involved 153 students
(aged 18–30 years old) from Health Campus,
Universiti Sains Malaysia (USM). Two approaches
were used to justify the required sample size,
as based on the sample size determination for
Confirmatory Factor Analysis (CFA).
First, the
sample size was calculated by computing power and
minimum sample size for RMSEA.8 Alpha level was
set to 0.05 with power of study of 0.80. The
perfect fit RMSEA for null RMSEA (0.00) and exact fit
RMSEA for alternative RMSEA (0.05) were fixed, with
the calculation of the degree of freedom as below9 :
df = b-a
From the equation,
b = p (p+1)
2
Where,
b = number of elements of the input matrix (number
of knowns)
p = number of the indicators included (number of
items)

Therefore,
b = 60 (60 + 1) = 1830
2
a = number of freely estimated parameters (number
of unknowns)
Where a consists of:
- Number of factor loadings = 5 factors x (12 items –
1) = 55
- Number of error variance = 5 factors x 12 items =
60
- Number of factor variance = 5
- Number of factor covariance = 10
Therefore, a = 55 + 60 + 5 + 10 = 130.
Thus, df = 1830 -130 =1700.
As referred to Brown9, it was suggested that,
appropriate sample size for the 1700 degree of
freedom to achieve the RMSEA of 0.05 is about 37
respondents.
In the second approach, simulation study was used
to determine the sample size through the CFA.10
Based on simulation study, the sample size is fixed
at n = 150 when the expected constructs are seven
or less and items commonality is less than 0.5 and
no under identified constructs.
From these two approaches, the largest number of
appropriate sample size was considered as the
number of samples for CFA, which was 150.
Stratified random sampling was applied in selecting
the participants in which the name list of
respondents was obtained from the Academic
Office. Respondents with a lifetime history of a
major medical disorder, uncorrected visual acuity,
history of affective disorder and using psychiatric
medication, as well as those who were not fluent in
Malay language, were excluded from the study. The
participants were then selected randomly from the
list according to the size of the stratum. In the next
stage, forty-four students were then randomly
selected from the 153 students for the test-retest
reliability analysis. The study protocol was approved
by the Human Ethics Committee of USM (JEPeM USM
Code: USM/JEPeM/15040127) and consent forms
were distributed to each respondent before the data
collection.
FF-NPQ
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A non-verbal measure of the FF-NPQ consists of
60 illustrations representing five personality
factors
(i.e.
Extraversion,
Agreeableness,
Conscientiousness, Neuroticism and Openness, to
experience) with 12 illustrations each, which is
useful to be used among those with difficulty
in reading and understanding language. Each
illustration is rated on seven likert scales, ranging
from one (‘extremely unlikely’) to seven
(‘extremely likely’).6 An instruction of the FF-NPQ
and the answer option were translated to the Malay
language as it is the main language spoken in
Malaysia. Forward and backward translation
methods were applied.
In this method, four
independent translators were involved during
translation process; two translators for forward
translation and two translators for backward
translation.11-12 Translators were independent
individuals who could speak and understand both
languages. During forward translation process, the
instruction was translated from English to Malay,
while during backward translation process the
instruction was translated back from Malay to
English.
The translated FF-NPQ instruction versions from
forward translator-1 and forward translator-2 were
compared. Each word and sentences were
compared to maintain the original meaning of the
words and sentences. There was no difference in
meaning of the sentences and words found from the
versions. The versions were then harmonized to
produce the forward-translated version of Malay FFNPQ instruction.
The forward-translated version of Malay FF-NPQ
instruction was then given to backward translator-1
and backward translator-2 to translate it back to
English. The backward-translated versions from
each translator were compared to the original
English version. Problematic words and sentences
were identified whenever discrepancies were found
between the backward-translated version and the
original English version. Only one word, ‘likely’, was
found to be different between backwardtranslator 1 and backward-translator-2. Backtranslator-1 translated as ‘possibility’, while backtranslator-2 translated as ‘probability’. However,
the meaning of the original word was maintained. A
preliminary Malay FF-NPQ instruction was produced
following the process.
FF-NPQ with the preliminary FF-NPQ instruction was
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further investigated by conducting detailed cognitive
debriefing sessions involving five respondents. They
were asked by the researcher if there any words or
phrases that were confusing and how they
understood the instruction. They were asked to give
comments and suggestions regarding the instruction.
Following the cognitive debriefing process, FF-NPQ
was pre-tested among 20 respondents. These
respondents were asked to give their comments
about the clarity and the arrangement of the
instruction. In addition, the time takes for them to
complete FF-NPQ was recorded to estimate the time
taken to complete the questionnaire for real
samples. Comments from the respondents at these
two stages were considered to revise the preliminary
Malay FF-NPQ instruction to produce the finalized
Malay FF-NPQ instruction for use in the validation
study.
Data Entry and Statistical Software
MS Excel 2007 was used for the data entry and the
determination of cutoff values for each factor score.
The statistical program of R version 3.2.3 was used
for the preliminary data screening, confirmatory
factor analysis (CFA) and composite reliability. Testretest reliability analysis was conducted by using IBM
SPSS version 22.
Internal Structure
CFA using the robust maximum likelihood estimator
(MLR) was applied to determine the construct
validity of the FF-NPQ by internal structure
evidence. MLR was used because the data did not
follow a multivariate normal distribution required by
the MLR.
The assessment of multivariate normality was
conducted using Mardia’s test and plot of chisquared versus squared Mahalanobis distance.13-14
The assumption of multivariate normality is fulfilled
when the critical ratio of multivariate kurtosis is less
than 1.96 and the p-value is more than 0.05 13-14, and
when the plot shows that the data points form an
approximately straight line.15
The CFA model was evaluated for model fit, the
magnitude of factor loading and the correlation
between factors.16 Four fit indices were chosen to
evaluate the model fit: comparative fit index (CFI),
Tucker–Lewis index (TLI), root mean square error of
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approximation (RMSEA) and standardised root mean
square residual (SRMR).17 It is suggested that the
characteristics of fit indices that demonstrate
goodness-of-fit as CFI ≥ 0.95, TLI ≥ 0.95, RMSEA ≤
0.06 and SRMR ≤ 0.08.18 Factor loadings were
considered satisfactory when the values were higher
than 0.40.19 Thus, all items with a factor loading of
less than 0.40 were removed from the model.
Multicollinearity exists when the correlation among
latent variables is more than 0.85, which indicates
poor discrimination among the factors.17
Modifications of the model were made on the basis
of low factor loadings, high suggested modification
indices (MI) and high standardised residual values
with the fit indices. The recommended cutoff value
for the standardised residual is 2.58 17, which
corresponds to the alpha of 0.01 of a z-distribution.
It is proposed that standardised residuals with an
absolute value between 2.5 and 4.0 require
attention.20 The MI with a value of 10 or greater
suggests that the fit of the model can be
improved.20 Decreasing Akaike Information Criteria
(AIC) and Bayesian Information Criterion (BIC) values
indicate improvements of the model fit.17 The
model with the smallest AIC and BIC values is
considered to have a good fit.21
Composite reliability of the factors in the FF-NPQ
was determined by evaluating Raykov’s rho.18
Acceptable values of reliability range from 0.70 to
0.95.22 The reliability values of 0.70, 0.80 and 0.90
are considered adequate, very good and excellent,
respectively.21
Test-retest reliability analysis was also performed to
determine the consistency of reliability of the FFNPQ after one month using the intraclass correlation
coefficient (ICC) for each factor. The ICC (two-way
mixed, consistent type, single measures) was
evaluated for this study purpose.23 The ICC value
<0.40 is considered poor, that between 0.40 and
0.75 is considered fair to good and ICC > 0.75 is
considered excellent.24
Cutoff Values of the Scores
The total scores of each factor obtained by the
respondents were ranked in descending order. 25
Then, the corresponding of the percentile to each
observation was obtained. Three cutoff values were
determined: 0th–24th percentile represents low,
25th–75th percentile represents moderate, 76th–

100th percentile represents high.26
RESULTS
Preliminary Data Screening and demographic profile
A total of 155 observations was screened for any
exclusion criteria met, missing values and wrong
entry. Two observations were excluded from the
analysis because of uncorrected visual acuity. Two
observations were found to have missing values
(1.3%) that were considered low. However, these
two observations were retained for further analysis,
as MLR could handle both complete and incomplete
data.27 Thus, 153 observations were used for further
analysis. The majority of the respondents were
female (85%), Malay ethnicity (78%) and were
studying a bachelor degree (82%). The mean age of
all respondents was 22 (±2.13) years old.
Internal Structure
Out of the 153 observations, 151 complete ones
were examined for multivariate normality. The data
were not multivariate normal according to Mardia’s
test and chi-squared versus squared Mahalanobis
distance (critical ratio of multivariate kurtosis =
11.89; p-value < 0.05; points on the plot did not lie
on a straight line).
In the CFA, the initial 60-item model (FF-NPQ
model) did not fit the data well (Table I). Twentythree items had standardised factor loadings of less
than 0.40 in the model (p11, p16, p21, p31 and p51
from Extraversion; p2, p12, p22, p32, p42, p52 and
p57 from Agreeableness; p13, p23, p28 and p43
from Conscientiousness; p9, p19 and p59 from
Neuroticism; and p15, p30, p54 and p60 from
Openness to experience). The items were removed
iteratively from the model, and 37 items remained.
The CFA result indicated that an additional five
items (p41 from Extraversion; p14, p29 and p39
from Neuroticism; and p50 from Openness to
experience) from among the remaining items had
low standardised factor loadings. The items were
also removed from the model because they were
socially unsuitable with the Malaysian culture and
environment. Thirty-two items remained at this
point. The 32-item model still did not achieve a
satisfactory model fit. The MI values were reviewed
to obtain a better model fit. High correlated errors
between items in the same factor were considered
for inclusion in the model. Correlations between
factors were also reviewed to ensure no low factor
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loading (loading <0.40) and multicollinearity
between factors (r>0.85) could be found.
After the modifications, six items were removed
from the model: three items (p55 from Neuroticism,
p1 from Extraversion and p7 from Agreeableness)
because of low factor loadings, two items (p49 from
Neuroticism and p25 from Openness to experience)
because of cross-loadings across factors and one
item (p48 from Conscientiousness) because of a
high standardised residual value of 3.29. Twenty-six

items remained in this model (FF-NPQ revised
model) with three correlated errors, as suggested by
MI (Tables I and II). Thus, good fit indices (Table I),
acceptable factor loadings (Table II) and no
multicollinearity between factors (Table III) were
obtained. The decreasing value of AIC and BIC
indicated model improvement (Table I). Each factor
had a good reliability, with all reliability values
exceeding or close to 0.70 (Table II). Openness to
Experience had the highest reliability, whereas
Neuroticism had the lowest.

Table I: Comparison of goodness-of-fit indices between FF-NPQ model and FF-NPQ revised model
RMSEA

Model

No. of item

CFI

TLI

FF-NPQ

60

0.485

0.464

(90% CI)
0.069

FF-NPQ
revised

26

0.958

0.952

(0.065, 0.073)
0.026

SRMR

AIC

BIC

0.102

32208.97

32782.25

0.068

13824.13

14099.30

(0.000, 0.042)

Note: CFI = Comparative Fit Index; TLI = Tucker-Lewis Index; RMSEA = Root Mean
Square Error of Approximation; SRMR = Standardized Root Mean Square Residual;
AIC = Akaike Information Criteria; BIC = Bayesian Information Criterion
Table II: Factor loading, reliability and correlated errors in FF-NPQ revised model
Factor

Item

Factor
loading

Extraversion

p6

0.456

p26

0.624

p36

0.651

p46

0.670

p56

0.503

p17

0.571

p27

0.715

p37
p47
p3

0.524
0.602
0.454

p8

0.463

p18

0.609

p33

0.468

p38

0.508

p53
p58

0.624
0.685

p4

0.643

p24

0.709

p34
p44
p5

0.420
0.540
0.591

p10

0.578

p20

0.685

p35

0.606

p40
p45

0.501
0.651

Agreeableness

Conscientiousness

Neuroticism

Openness to experience

Raykov’s rho

Correlated errors

Correlation

p33 and p58

0.297

p18 and p53

- 0.303

p3 and p18

- 0.237

0.72

0.69

0.76

0.68

0.77

Note: p = picture number
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Table III: Correlation between factors in FF-NPQ revised
model
Factor

Factor

Correlation

Extraversion

Agreeableness

0.196

Conscientiousness

- 0.013

Neuroticism

0.136

Openness to
Experience
Conscientiousness

0.259

Neuroticism

0.309

Openness to
Experience
Neuroticism

0.577

Openness to
Experience

0.543

Openness to
Experience

0.051

Agreeableness

Conscientiousness

Neuroticism

0.710

0.365

Test-retest reliability involved 44 participants
randomly selected from the 153 participants in the
initial data collection. Two observations were found
to meet the exclusion criteria and excluded from
the study, leaving 42 observations for further
analysis. The value of Intraclass Correlation
Coefficient (ICC) obtained for each personality
factor ranged from 0.65 to 0.75, which indicated
fair to good reliability, as follows-Extraversion
(0.67), Agreeableness (0.69), Conscientiousness
(0.75), Neuroticism (0.75) and Openness to
experience (0.65).
Cutoff Values of the Scores
The cutoff values of the score for each factor were
obtained by dividing them into three categories:
low, moderate and high, as follows – Extraversion
[five items: low (1-9), moderate (10-16), high (1735)], Agreeableness [four items: low (1-18),
moderate (19-24), high (25-28)], Conscientiousness
[seven items: low (1-35), moderate (36-44), high (45
-49)], Neuroticism [four items: low (1-14), moderate
(15-21), high (22-28)] and Openness to experience
[six items: low (1-25), moderate (26-34), high (3542)].
DISCUSSION
The FF-NPQ revised model fit the data well after
removing 34 out of 60 pictorial items (56.7 per
cent). The five-factor model was kept as it included
all five dimensions of personality, namely
Extraversion, Agreeableness, Conscientiousness,

Neuroticism and Openness to Experience. The
finding was consistent with local studies on different
personality inventory that used the same Big Five
model tested on a sample of medical students in
USM18,28 and on medical degree program applicants
in USM, using the USM Personality Inventory (USMaPi). These two studies also reported five factors at
the end of the study.
There were 26 items remained in the final model.
Among the items removed were some with
inappropriate illustrations that were not suitable
with students’ behaviour and Malaysian culture. For
instance, item number 21 from Extraversion factor
was removed due to low factor loading. The
illustration shows that a person greets a new
neighbour, where the situation is very common in
Malaysia culture. Thus, the item did not contribute
to Extraversion factor, because whether a person is
high or low in extraversion, most Malaysians will
practice this behaviour whenever they moved to a
new place.
During assumption checking for CFA, the data were
not multivariate normal. There were also missing
values detected during data exploration and
cleaning stage. In order to overcome the violation of
multivariate normality, MLR was used when fitting
the CFA model, which can be used in the existence
of missing values.29 It can be applied on both
complete and incomplete data.27 The MLR estimator
is the estimation with robust (Huber-White)
standard errors and a scaled test statistic that is
asymptotically equal to the Yuan-Bentler test
statistic.27
The factors of FF-NPQ had good reliability as
indicated by the reliability coefficients close or
exceeding the 0.70, which contradicted the study by
Nur Farliza et al.28 where the reliability was poor.
However, the reliability in this study was consistent
with the study implemented in Czech on
psychometric properties of FF-NPQ30, which resulted
in four scales had good reliability of higher than
0.70 and only Conscientiousness scale had reliability
below than 0.70.
From the test-retest reliability analysis on 42
respondents after one month duration, the ICC
obtained for each personality ranged from fair to
good reliability.
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CONCLUSION
9.
The revised Malay Version of FF-NPQ showed good
validity and maintained the broad five-factor
personality dimensions. A cross-validation study is
recommended to replicate the findings of the
present study in view of the reduced number of
items in the revised FF-NPQ.
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