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Intelligence was traditionally considered as a unitary concept until Robert
Sternberg proposed his triarchic intelligence theory and developed the
Sternberg Triarchic Abilities Test (STAT) to measure triarchic intelligence.
The present study aimed at investigating the construct validity of the Arabic
version of STAT level-H by comparing different theoretical models as
proposed by Sternberg. Results of the correlation analysis showed
insignificant correlations between three aspects of intelligence, namely
analytical, practical, and creative abilities. Confirmatory factor analysis
results confirmed the structural validity of STAT, as the model of three
uncorrelated abilities was deemed as the best fit. The model of general
intelligence was insufficient to consider STAT as a measure of general

intelligence (g). The current results support Sternberg’s results, while many
other researchers’ findings claimed that STAT is just a measure of (g).

© 2017 The Authors. Published by IASE. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Sternberg triarchic Abilities Test (STAT) is one of
the most popular triarchic intelligence tests in the
Arab world. Although it is valid in various cultures,
there is insufficient evidence for its construct
validity in the Arab culture. Sternberg and
Grigorenko (2006) stated that triarchic intelligence
is individuals’ capacity to achieve their ambitions
within their sociocultural context through an
admixture of adapting to, shaping, and selecting
environments. Berry (1974) stated that individuals
might be recognized as “intelligent” in a particular
culture, but not in other cultures. For example,
Ruzgis and Grigorenko (1994) reported that the
concept of intelligence in the African communities is
different according to their life conditions and
environments. Meanwhile, Yang and Sternberg
(1997) posited that the concept of intelligence
differs between the East and the West. In response to
this, the present study aimed to determine the
validity of STAT as a measure of triarchic intelligence
within the Arab culture.

Sternberg’s theory, which is also known as
“successful intelligence”, and the Sternberg triarchic
abilities test (STAT) have been criticized by some
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researchers  who
intelligence theory does
conventional general intelligence (Brody,
Chooi et al,, 2014; Gottfredson, 2003).

Meanwhile, many studies which investigated the
triarchic intelligence theory using STAT, confirmed
the existence of triarchic intelligence as a distinct
concept to “g”. Although many researchers believe
that intelligence entails under a general factor “g”,
triarchic  intelligence  differs from general
intelligence (Sternberg, 1997; Sternberg et al.,, 2000).

Sternberg’s triarchic theory has three main
aspects, which are analytical, practical, and creative
intelligence. Analytical intelligence is required for
solving problems and judging the quality of ideas.
Practical intelligence refers to the extent of how
ideas are used and analyzed in an effective way in
individuals’ daily lives. Creative intelligence is
required for formulating good solutions to problems
(Kaufman and Singer, 2004). The primary difference
between triarchic intelligence theory and the
traditional concept of intelligence is that the latter
assumes intelligence revolves around one factor of
general mental ability, which is denoted as “g”
(Ekinci, 2014).

Many researchers are interested in the validity of
the triarchic intelligence theory and whether it
differs from the general concept of mental ability.
Sternberg et al. (1999) studied the internal validity
of triarchic intelligence theory by administrating the
STAT among 326 American high school students.
Confirmatory factor analysis (CFA) yielded weak

claimed that Sternberg’s
not differ from the
2001;
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correlations between test dimensions, as well as the
analytical, practical, and creative abilities .This
analysis has also proven that these three abilities
have separate structures which support the triarchic
theory. It is worth mentioning that previous
researchers have linked the weak correlation
between “triarchic abilities” and the “inclusion of
essay tests in STAT”. They have also claimed that
essay-type items might not be the best choice to
measure triarchic abilities. Grigorenko and
Sternberg (2001) investigated the construct validity
of the STAT among 511 Russian students, 490
mothers, and 328 fathers of these children. Results
of the exploratory principal component analysis
showed similar factor structures for these three
samples, which confirmed the triarchic theory of
intelligence.

Sternberg et al. (2001a) investigated the internal
validity of triarchic intelligence theory using STAT
among 3,252 students from the U.S., Finland, and
Spain. They eliminated the essay test from the
original STAT, and subsequently investigated five
different models of intelligence. Results of the
confirmatory factor analysis supported the triarchic
intelligence model with intercorrelations among the
triarchic abilities. Nonetheless, the general factor
intelligence models showed a poor fit.

Brody (2003) further investigated published
studies that dealt with STAT by Sternberg et al.
(2001a). Brody (2003) used the original version of
the STAT on 199 students who participated in a
summer school program at Yale. The relationships
between triarchic abilities with other popular tests
and academic achievement, as well as the
relationships between triarchic abilities among
themselves were studied. The results showed the
existence of a general variance in three different
analyses, namely CFA, correlation, and principal
component analysis.

Chooi et al. (2014) published an article that
confirmed the STAT as a measure of “g”. They
administered the STAT among 356 psychology
students from two universities, and then
investigated several models of intelligence. Results
of the confirmatory and exploratory factor analyses
showed that the “g” model has the best fit, which led
to the conclusion that the STAT is a measure of “g”.

The theory of successful intelligence has been
widely used in the Arab world. Recently, Arab
researchers have been using the STAT, which has
been translated to Arabic 10 years ago as a popular
scale around the world, to estimate triarchic
abilities. These abilities have not been investigated
using advanced statistical methods as most Arab
researchers would only report the Cronbach’s alpha
and total item correlations. The present study was
designed to investigate the construct validity of the
Arabic version of STAT (Level-H), in addition to
gathering evidence of whether STAT should be
considered as a measure of “g” or as a measure of
triarchic abilities, in the context of the Arab culture,
which would be investigated for the first time.
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2. Research method
2.1. Participants

The present study involved the participation of
283 undergraduate male students, with an average
age of 19.57 (sd = 1.48). They were studying special
education at the Qassim University in Saudi Arabia
for the academic year of 2016/2017 and participated
on voluntary basis.

2.2. Stenberg triarchic abilities test (STAT [Level-
H])

The participants of the present study were
subjected to the Sternberg Triarchic Abilities Test
(Level-H) which was translated into Arabic by Fadli
(2008). The STAT contained nine parts, which were
designed to estimate three abilities, namely,
analytical, creative, and practical abilities. Each part
has twelve items to measure verbal, quantitative,
and figural contents, sequentially with three items to
measure each part of the content. There were a total
of 36 multiple choice items.

2.3. Research procedure

The STAT was administered on the study
participants, which took approximately 1.2hours to
be completed.

3. Research findings
3.1. Basic statistics

Total scores for the three abilities were
computed. Then, the means and standard deviations
were extracted as shown in Table 1. The results
illustrated that the sample performance in terms of
analytical ability was the best. These could be
explained by the nature of teaching methods,
assessment methods, and the emphasis placed on
the curriculum related to the analytical ability.
Meanwhile, lack of concentration still exists in the
practical and creative aspects of the Arab world.

Table 1: Basic statistics for three aspects of intelligence

Analytical  Practical  Creative
Mean 8.34 7.72 7.21
SD 3.17 3.02 3.33

The means and standard deviations of each
content score were also calculated as shown in Table
2. The results illustrated that the students’
performances were the best and the most consistent
in analytical verbal items. These could be explained
by the high capacity and interest among the Arab
students in the Arabic language as the language of
Qur’an. In the Kingdom of Saudi Arabia (KSA), the
Arabic language has a distinctive place in the
curriculums, from the lower until the upper grades.
At least two classes are held every day to learn
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Arabic and its contents due to its uniqueness as a
language.

The means and standard deviations of each item
were also calculated as shown in Table 3 for further
clarifications of STAT. for example: CQ2 (the second
item in creative quantitative) had the smallest mean
as compared to other items for the same ability and
content which may cause by use rational number
instead of integer numbers as in other items.

Table 2: Statistics for each content score

AV AQ AF PV PQ
Mean 2.98 2.61 2.75 269 253
) 1.07 1.40 1.24 1.09 129

PF cv cQ CF

2.50 2.48 2.63 2.10

1.19 1.26 1.30 1.45

AV: Analytical Verbal; AQ: Analytical Quantitative; AF: Analytical
Figural; PV: Practical Verbal; PQ: Practical Quantitative; PF: Practical
Figural; CV: Creative Verbal; CQ: Creative Quantitative; CF: Creative
Figural

Table 3: Statistics for STAT items

AV1I AV2 AV3 AV4A AQl AQ2 AQ3 AQ4
74 68 83 .74 57 67 65 .73
A4 47 38 44 50 47 48 45
AF1 AF2 AF3 AF4 PV1 PV2 PV3 PV4
77 63 74 60 69 .70 62 .68
42 A8 44 49 46 46 49 47
PQ1  PQ2 PQ3 PQ4 PF1 PF2 PF3 PF4
60 61 63 68 51 73 .66 .60
49 49 48 47 50 44 47 49
CVI CV2 CV3 CV4 CQlL CQ2 CQ3 CQ4
83 48 62 55 72 49 78 65
38 50 49 50 45 50 42 48
CF1 CF2 CF3 CF4

51 63 48 48

50 48 50 50

3.2. Reliability

The values of alpha coefficient were computed for
each process score. The overall scale, as shown in
Table 4, illustrated that the STAT has a moderate
value of reliability indices.

Table 4: Alpha coefficient values for STAT processes
Analytical Practical  Creative  Scale
0.82 0.77 0.82 0.78

Alpha

A comparison of the reliability values for the
STAT processes in the Arabian population was
conducted with the results obtained by Sternberg et
al. (2001b) over three Western populations, which
are shown in Table 5.

Table 5: Alpha coefficient values for the STAT processes
among four populations
KSA U.S.  Finland

0.78 0.82 0.67

Spain
0.82

Alpha

Correlations: The correlations between STAT and
the abilities it tested were computed as shown in
Table 6.

The correlations showed that there was no
significant relationship between the three triarchic
abilities, which confirmed that each ability
represents a unique component that differs from
each other. The correlations also showed a moderate
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and significant relationship (p<0.01) with the total
score of the STAT, which proved its consistency.

Table 6: The correlations between STAT and the
intelligence abilities

Analytical  Practical Creative  STAT

Analytical 1.00 -0.07 0.09 0.57

Practical 1 0.11 0.55

Creative 1 0.69
STAT 1

3.3. Confirmatory factor analysis

Numerous goodness of fit indices were suggested
for the assessment of model fit in the CFA. Some
researchers might consider Chi-square index (x?) as
the most common one, which expresses the
difference between the experimental distribution
and the observed distribution, depending on a
certain zero hypothesis. Within the context of the
CFA, this difference should be small enough to accept
the expected factorial structure and therefore, the
generalized results of the population. In other words,
the value of (x*) must be statistically insignificant,
which refers to model fit (Hayduk et al, 2007). It
may be difficult to achieve this requirement in
practice; in the case of a large sample size, small
differences may appear statistically significant,
indicating a ‘Poor Fit. Some researchers reported
that with large samples, the (x?) index could be
considered as unaccountable if the scale has good
reliability indices (MacCallum, 2003).

However, other researchers tend to use the ratio
of Chi-square to the degree of freedom (x?/df)
because each nominator and denominator would
increase when the number of parameters is
increased. Nonetheless, there is no definitive
agreement on the specific values since most
researchers would suggest that the value of does not
exceed 2 (Gefen et al, 2011). Thus, to avoid the
various problems associated with (x*), various
goodness of fit indices were suggested within the
context of confirmatory factor analysis, such as the
Root Mean Square Error of Approximation (RMSEA),
the Normed Fit Index (NFI), the Comparative Fit
Index (CFI), the Goodness of Fit Index (GFI), and the
Incremental Fit Index (IFI).These indices, in addition
to another GOF index, were used in the present study
to assess model fit.

All models in the present study were analyzed
using the maximum likelihood method. Univariate
normality was verified by checking the values of
kurtosis and skewness and their critical ratios. All
values were within the acceptable threshold,
according to Kline (2015), as the absolute skew
index was < 3, and the absolute kurtosis index was <
8. Therefore, it can be assumed that no significant
violations of the wunivariate normality existed.
Multivariate normality was checked using Mardia’s
coefficient, which is available in Amos, where it has

an acceptable value of < 5. Additionally, no
multivariate outliers were detected by the
Mahalanobis distance (i.e, pl values> 0.001)

(Pablos, 2015). The present study investigated three
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models that have been previously tested by
Sternberg et al. (2001a;b). The difference with the
present study is that parcels were used instead of
single items. Each parcel represented the total score
for the content (verbal, quantitative, and figural) of
each ability (analytical, creative, and practical).

Therefore, it did not assess the rest of Sternberg’s
models, which are not suitable for parcel cases. Iltem
parcels have been widely used in psychology by
numerous researchers who confirmed the
advantages of using a few number of parcels in place
of large numbers of items. These advantages include
better normality approximation, better reliability
indices for the parcels’ scores, prop goodness of fit,
fewer numbers of parameters to be estimated, and a
simple process of result interpretations (Bandalos
and Fenny, 2001; Marsh and O’Neill, 1984; Marsh et
al., 1998; Williams and O’Boyle, 2008; Yang et al,,
2010).

Parcels were used in the present study upon
checking the factor structure, which verified that no
cross loaded items were present. The absence of
large sample variability was confirmed and the
relation between factors was defined, as confirmed
by Marsh et al. (2013). The present study
investigated three theoretical models for triarchic
intelligence:

e Model A: a general factor model with nine parcels
(AV, AQ, AF, CA, CQ, CF, PA, PQ, and PF).

e Model B: three correlated factors, (i) analytical;
(ii)creative; and (iii)practical, with three parcels
for each factor, (i) AV, AQ, and AF; (ii) CA, CQ, and
CF; and (iii) PA, PQ, and PF, respectively.

e Model C: three uncorrelated factors with three
parcels for each factor (consisted of the same
variables as in Model 2 minus the correlations).

3.4. Model fit

The Amos Graphics was used to analyze the STAT
data. The results of the path analyses using parcels
instead of individual items have provided important
information, which clarified previous findings. The
path diagram (Fig. 1) for Model A showed a highly
significant path coefficient between the general
factor and the analytical content, while the path
diagram for Model B (Fig. 2) showed a weak
insignificant covariance between the three triarchic
abilities.

The present study also used the Amos Graphics to
analyze and assess the goodness of fit for these three
tested models. The sample size was considered as
suitable (Bentler and Chou, 1987). Model fit was
assessed using absolute fit indices, relative fit
indices, and noncentrality-based indices. Table 7
shows the goodness of fit indices for the three
models (A, B, and C).

Table 7: Goodness of fit indices for three models: A, B, and C

Goodness of Fit Index Criteria Model (A) G Model (B) 3-correlated Model (C) 3-uncorrelated

x2 Smallest 554.47 48.49 54.65

p- value p-value >0.05 0.000 0.002 0.001
x2/df x?/df <5 20.54 2.02 2.02
IFI IFI = 0.95 0.38 0.97 0.97
CFI CFI=0.95 0.37 0.97 0.97
NFI NFI = 0.95 0.37 0.94 0.93
AGFI AGFI = 0.80 0.49 0.93 0.93
GFI GF1=20.80 0.69 0.96 0.96
TLI TLI =2 0.90 0.16 0.96 0.96
RMSEA RMSEA < 0.06 0.27 0.06 0.06

AIC Smallest 590.47 90.49 90.65

BIC difference than 10 in -ve 656.09 167.05 156.27
df 27 24 27

Since the tested models were nested, the fit
indices, TLI > 0.9 and RMSEA< 0.05, were used to
assess model fitness. Chi square statistics showed
that the smaller value showed a better fit, while p-
values < 0.05 were undesirable .However, in the case
of a large sample size, these values can be ignored.
To compare the nested models, the Bayesian
Information Criterion (BIC) and the Akaike’s
Information Criterion (AIC) were used, where a
difference of 10 is considered as a better fit with a
smaller value of BIC (Hu and Bentler, 1999).
Numerous confirmatory factor analyses were
conducted to assess model fit for the three models.
Model A was a general factor model with 12 parcels,
with each parcel representing the content of each

ability.
Model B was a more complicated model, which
consisted of three main correlated abilities

(Triarchic intelligences), and each ability consisted
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of three parcels, with each parcel representing the
total score for each content (Verbal, Quantitative,
and Figural).

Meanwhile, Model C was similar to Model B, but
its abilities were uncorrelated. The results were
somewhat similar to the findings of Sternberg et al.
(2001b) and Chooi et al. (2014) for Models B and C -
both models showed good fit and fairly similar
values of fit indices. However, according to the BIC
and AIC indices, Model C was considered as having
the better fit. Unlike the results obtained by
Sternberg et al. (2001a) and Chooi et al. (2014),
Model A with the general factor was far enough from
the other models and it has unacceptable values for
all fit indices. Thus, the present study concluded that
the triarchic intelligence, which can be assessed
using the STAT, cannot be considered in any way, as
a measure of general factor as previously claimed.
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4. Discussion

The results of the present study, which depended
on the confirmatory factor analysis, have supported
the structural validity of the STAT. These results
have provided an indirect empirical evidence of the
triarchic intelligence theory. The procedures applied
in the present study allowed comparisons to be
made between three different models. However, for
the first time, parcels were used instead of individual
items because of their advantages in previous
studies (Bandalos and Fenny, 2001; Marsh and
O’Neill, 1984; Marsh et al, 1998; Williams and
O’Boyle, 2008; Yang et al, 2010). Several analyses
were conducted in the present study, which included
correlations and confirmatory factor analysis. In
general, the results showed an absence of the
traditional concept of intelligence, known as the “g”
factor.

Table 6 shows that there were modest
correlations (0.55-0.69) between the total score of
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the STAT and each individual ability (analytical,
practical, and creative), as there were no significant
correlations between the three abilities. In addition,
a negative correlation was observed between the
analytical and practical abilities. These findings
confirmed Sternberg’s statements that the three
triarchic abilities are separated, but could be
correlated (Sternberg, 2003).

Nonetheless, these results were slightly different
than the results Sternberg obtained in his research.
These differences could be caused by cultural effects,
language, and lifestyle in Asian cultures, especially in
the Arab culture, which has a unique social nature.
Previous researchers have reported that the concept
of intelligence in many Asian cultures places more
emphasize on the social aspect of intelligence
compared to in Western cultures (Azuma and
Kashiwaga, 1987; Lutz, 1985; Poole, 1985; White,
1985).

The negative correlation between practical and
analytical abilities has also confirmed Sternberg’s
statements, whereby practical abilities could not
correlate with analytical abilities (Sternberg et al,
2000; Sternberg et al., 2001a). This result can be
caused by the clear difference, for example, between
being intelligent on paper, and yet, unsuccessful in
daily life. The results shown by the path analyses for
the STAT parcels offered more information about
this test. The results in Fig. 1 showed highly
significant path coefficients between the three
parcels of analytical abilities and the “g” factor,
which could explain the findings of previous
researches (Brody 2003; Chooi et al, 2014;
Gottfredson, 2003), and Analytical ability could be
considered as synonymous with the traditional “g”
intelligence because of its various aspects, namely,
the ability to analyze, evaluate, critique, and compare
contrasting things, which can all be measured using
conventional academic tests.

The results of the path analysis shown in Fig. 2
have confirmed that highly significant path
coefficients existed between each content parcel and
each ability. The path coefficients between the
analytical parcels and the three abilities have the
smallest values, which supported the Triarchic
Theory as a distinct concept of “g” factor intelligence.
The results have also shown trivial covariance
between the three triarchic abilities, which
confirmed them to be separate constructs. The
results of the path analysis, as shown in Fig. 3,
indicated that the quantitative content was the best
predictor for each analytical and creative ability.
Meanwhile, the figural content was the best
predictor for creative ability, which may provide
some information for the development of triarchic
intelligence tests in the future.

To replicate the findings obtained by Sternberg et
al. (2001a), several structural equation models were
employed. The model that has the best fit was the
model of three uncorrelated abilities, which was
assigned as Model C Minor differences were
observed between this model and the model of three
correlated abilities, which was assigned as Model B.
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Although both Models B and C have acceptable
goodness of fit indices, a difference of 10.78 of BIC
value suggested that Model C was the best fit model.
This triarchic model was not the same model that
Chooi et al. (2014) found to be the best fit model,
which exactly confirmed the triarchic intelligence
theory.
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Fig. 3: Model C (three uncorrelated abilities)

Unlike many other research findings (Brody,
2003; Chooi et al.,, 2014; Gottfredson, 2003), results
of the present study showed that the model of the
general intelligence factor has a lack of fit. This was
far enough from Models B and C with their three
abilities. Hence, it could be concluded that the STAT
is a good measure of triarchic intelligence.

5. Research limitations and future direction

The main limitations faced by the present study
are as follows. First, the study sample consisted of
only male students. This could affect the results
because male brains tend to perform tasks
predominantly on the left side, which is the logical or
rational side of the brain.

Secondly, the present study only gave
information about the nature of triarchic intelligence
in the Arab culture, but failed to correlate it with
other intelligence tests for better clarification and
confirmation of its structure. Further research of the
psychometric properties of the STAT, over both
males and females, should be conducted using item
response theory models, and the differential
functioning of the STAT items over these models.
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