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Abstract 
 

This study explored the relationship between logical-mathematical intelligence and 
English language proficiency. To this end, out of the eight sections comprising the Multiple 
Intelligences Developmental Assessment Scales designed by Shearer (1994), its Persian 
logical-mathematical scale (LMS) was administered to two hundred and five participants 
who took the Test of English as a Foreign Language held and called MSRT by the Ministry 
of Science, Research and Technology in Iran. When the data on the LMS were subjected to 
Principal Axis Factoring and the extracted factors were rotated via Varimax with Kaiser 
Normalization, sixteen out of seventeen indicators comprising the scale loaded on six latent 
variables (LVs) having the initial eigenvalues of one and higher, i.e., Math Skill, Problem 

Solving, Natural Curiosity, Number Memory, Math Application, and System Invention. 
When the LMS and its LVs were correlated with the listening, structure, and reading 
subtests of the MSRT, the scale and its Math Application LV correlated significantly but 
negatively with the reading subtest. The results are discussed and suggestions are made for 
future research. 
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1.  Introduction 
As a unitary construct intelligence is defined as “the aggregate or global capacity of the individual to 
act purposefully, to think rationally and to deal effectively with his environment” (Wechsler, 1944, p. 
3, as cited in Fancher, 1985). This definition and its representative measures such as Wechsler’s Adult 
Intelligence Scale III have been questioned by those who believe that there is no single ability called 
intelligence but a set of mental capacities which are interrelated and possessed at different degrees by 
human beings (e.g., Gardner, 1983, 1993; Mayer et al., 2000; Sternberg, 1997). 

Gardner (1999) defined intelligence as a “biopsychological potential to process information that 
can be activated in a cultural setting to solve problems or create products that are of value in a culture” 
(pp. 33–34) contributing to the identification and acceptance of multiple intelligences (MI) in 
education and psychology. He himself has sanctioned the existence of eight intelligences so far, i.e., 
interpersonal (understanding the feelings, motivations and moods of others), intrapersonal 
(understanding oneself), kinesthetic (being adept at physical activities), linguistic (using words 
effectively), logical-mathematical (using reasoning and numbers), musical (being sensitive to sounds), 
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naturalist (discriminating among living organisms) and spatial (forming mental model of the visual-
spatial world). 

Inspired by MI theory, Shearer (1994) designed the Multiple Intelligences Developmental 
Assessment Scales (MIDAS) and validated the eight intelligences identified by Gardner (1983). It 
consists of 119 questions to which six alternatives are offered to be selected by respondents. The 
MIDAS has been translated into various languages such as Korean and Spanish and administered to 
more than 10,000 people throughout the world. It has also been employed to explore the relationship 
between MIs and other abilities such as reading comprehension (e.g., Motallebzadeh & Manoochehri, 
2007) and writing in English (e.g., Ahmadian & Hosseini, 2012). 

Mahdavy (2008), for example, administered the Persian MIDAS along with the listening 
subtests of the Test of English as a Foreign Language (TOEFL) and International English Language 
Testing System (IELTS) to 151 English language learners and 117 of the same participants in Tehran, 
Iran. His results showed that among the MIs only the linguistic intelligence (LI) correlated 
significantly with the TOEFL, i.e., .19, p<.05, and IELTS, i.e., .21, p<.05. Mahdavy’s findings are 
valuable by themselves; they are, however, questionable from a factorial perspective. 

The logical-mathematical scale (LMS) of MIDAS, for example, embodies two different 
concepts or schemata in its very title, i.e., logical and mathematical. The scale requires test takers to 
rate 17 indicators which specify what features constitute the two apparently synonymous schemata. 
According to Khodadady and Elahi (2012) “each word/phrase employed in a text, i.e., schema, must 
activate the readers’ personally acquired conventional knowledge of the concept it represents and be 
understood and interpreted in relation to other words comprising the text” (p. 148). If this approach is 
adopted in reading the 17 indicators comprising the LMS as a text, then the comprehension of each 
indicator and selection of one of its six alternatives will depend on the test takers’ comprehension of 
their constituting schemata in isolation and in syntactic, semantic and discoursal relationships to each 
other. The adoption of schema-based approach towards validation of abilities such as intelligences 
questions the employment of the translated scales whose underlying latent variables (LVs) have not be 
subjected to factor analyses yet. 

Bar-On (1997), for example, designed the 133-item Emotional Quotient Inventory (EQ-I) and 
believed that it measured five competencies, i.e., Adaptability, General Mood, Interpersonal, 
Intrapersonal, and Stress Management. He further argued that each of these competencies consisted of 
two or more components totaling 15, i.e., Assertiveness, Emotional Self-Awareness, Empathy, 
Flexibility, Happiness, Impulse Control, Independence, Interpersonal Relationships, Optimism, 
Problem Solving, Reality Testing, Self-Actualization, Self-Regard, Social Responsibility and Stress 
Tolerance. While the Stress Management competence, for instance, comprises the two components of 
Impulse Control and Stress Tolerance, the Intrapersonal competence consists of four components, i.e., 
Emotional Self-Awareness, Independence, Self-Actualization, and Self-Regard. 

Dehshiry (2003) translated the EQ-I into Persian and his translated scale was employed by 
many researchers in Iran to explore the relationship between emotional intelligence and a number of 
variables such as reading comprehension (Motallebzadeh, 2009), test formats (Pishghadam & 
Tabataba’ian, 2011), personality (Pishghadam & Sahebjam, 2012), teacher burnout (Pishghadam & 
Sahebjam, 2012; Vaezi & Fallah, 2011), academic success (Meshkat, 2011) and achievement (Fahim 
& Pishghadam (2007). These studies are, however, based on the assumption that the indicators 
comprising the competences and components of the Persian EQ-I are the same as those validated by 
Bar-On (1997) in the West. For this reason some studies found no significant relationship between 
emotional intelligence and achievement with a more homogeneous sample (e.g., Feizbakhsh, 2010), 
nor could they establish any significant relationships between its 15 components and variables such as 
foreign language learning (e.g., Pishghadam, 2009). 

By resorting to schema as a theory of translation (Khodadady, 2001, 2008), Khodadady and 
Andargani Tabriz (2012) [henceforth K&AT] revised the Persian EQ-I, changed its reverse items into 
positive indicators, removed 16 response validity items and administered the resultant 117-item EQ-I 
to 669 English instructors in Iran. By applying the Principal Axis Factoring and Varimax with Kaiser 
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Normalization to their data they extracted fifteen LVs called Humanistic, Self-Satisfying, Self-

Confident, Self-Aware, Self-Controlled, Research-Oriented, Content, Sociable, Empathetic, Tolerant, 
Flexible, Realistic, Independent, Emotional and Happy. K&AT’s findings, therefore, show that the 
indicators constituting a particular component established by Bar-On (1997) load acceptably on other 
LVs and differ in number. 

According to Bar-On (1997), for example, “having good relations with others”, “enjoying 
interesting things”, and “staying independent” are indicators of Interpersonal Relationship, Self-

Actualization and Independence components, respectively. These three indicators are, however, among 
the twenty eight which have the highest loadings on the first LV extracted and called Humanistic by 
K&AT. Similarly, the thirty indicators loading acceptably on K&AT’s second LV called Self-

Satisfying, contribute to the 15 components established by Bar-On, i.e., Assertiveness (72), Emotional 

Self-Awareness (56, 78), Empathy (49, 54, 63), Flexibility (52, 65), Happiness (55), Impulse Control 
(64, 76), Independence (43 and 82), Interpersonal Relationship (61, 74), Optimism (48, 70), Problem 

Solving (66, 79), Reality Testing (47, 60), Self-Actualization (45, 58, 71), Self-Regard (50, 62, 75), 
Social responsibility (67, 80) and Stress Tolerance (69) [the numbers in parentheses refer to indictors 
in the 133-item English EQ-I]. 

The present researchers believe that schema theory provides an excellent rationale to explain 
the findings of factorial studies by treating constructs measured by scales such as EQ-I as semantic 
domains, genera and species. An ability such as intelligence is, for example, approached as a domain 
schema whose reality is established by measuring its multiple manifestations or genera such as 
cultural, emotional, musical and spiritual intelligences, to name a few. The Persian 117-item EQ-I is 
thus viewed as a measure of emotional genus of intelligence domain whose 15 species are determined 
within a specific society by presenting its 117 indicators as the constituting types of its species. The 
types or indictors of EQ-I thus reflect the personal views of test takers as regards what constitutes 
emotional intelligence in a certain place at a given time. As these types correlate with each other, they 
load on given species or LVs, reflecting their collective knowledge as illustrated in Figure 1. 
 

Figure 1: Graphic presentation of intelligence as a schema domain 

 

 
 

In addition to providing researchers with a theoretically sound definition of factor analysis, 
schema theory entails treating intelligence as a multi-genera domain whose species must be established 
by resorting to the responses given by particular members of a society. Based on this theory Shearer’s 
(1994) treatment of logical-mathematical intelligence as a genus consisting of one single species 
becomes questionable. The present study is, therefore, designed on the premise that similar to 
emotional intelligence consisting of 15 species, the 17-item LMS comprises several species whose 
constituting types or indicators must be specified within a given society such as Iran. It does, in other 
words, aim to find out what species or LVs underlie the scale and how they relate to abilities such as 
English language proficiency and its listening and reading components. 
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2.  Methodology 
2.1. Participants 

Two hundred five, 118 female (47.2%) and 132 male (52.8%), participants voluntarily completed the 
LMS after they took the MSRT and its three listening, structure and reading subtests. They were 
holding bachelor (n=16, 6.4%), master (n=192, 76.8%) and PhD (n=42, 16.8%) degrees in various 
subfields of technical and engineering (n=23, 9.2%), science (n=63, 25.2%), humanities (n=41, 
16.4%), medicine (n=98, 39.2%), and agriculture (n=25, 10.0%) when they took the MSRT. By 
occupation they were academic members (n=58, 23.2%), employees (n=50, 20.0%), engineers (n=5, 
2.0%), pharmacists (n=4, 1.6%), physicians (n=18, 7.2%), unemployed (n=32, 12.8%), and university 
students (n=83, 33.2%). Their age ranged between 21 and 55 (mean=31.86, SD=6.4). They spoke 
Persian as their mother or second language. 
 
2.2. Instruments 

Three instruments were employed in the present study, i.e., demographic scale, the Test of English as a 
Foreign Language (MSRT) and the Math/Logic scale of the Persian Multiple Intelligences 
Developmental Assessment Scales (MIDAS). (The Persian Musical Intelligence Scale of MIDAS was 
also administered to the same participants. The results related to this scale will, however, be reported in 
a separate paper to control the scope of the present.) 
 
2.2.1. Demographic Scale 
The Persian Demographic Scale (DS) consisted of seven short answer and multiple choice items 
dealing with the participants’ age, gender, field of study, field branch, level of education, occupation 
and mother language. 
 
2.2.2. Test of English as a Foreign Language 
The items collected from various disclosed Tests of English as a Foreign Language is used to develop a 
100-item proficiency test called MSRT (Ministry of Science, Research and Technology) in Iran. It 
consists of three subtests, i.e., listening comprehension, structure and written expressions and reading 
comprehension comprising 30, 30 and 40 multiple choice items, respectively. The reliability of the 
MSRT and its three subtests as reported by Khodadady and Dastgahian (2012) [henceforth K&D] are 
presented in the results section and compared with the findings of the present study. Test takers who 
score 45 and higher on this test are admitted to graduate studies in Iranian universities. 
 
2.2.3. Logical-Math Scale of the Persian MIDAS 
The English Multiple Intelligences Developmental Assessment Scales (MIDAS) was designed by 
Shearer in 1994. Its Persian version was obtained from its designer’s representative in Iran. It consists 
of eight scales, i.e., Interpersonal, Intrapersonal, Kinesthetic, Linguistic, Logical-Mathamatical, 
Musical, Naturalist and Spatial, and contains 119 questions to which six alternatives are offered. For 
practical purposes, only the Logical-Mathematical Scale (LMS) of the Persian MIDAS was used in the 
present study to explore its relationship with English language proficiency. 

The LMS comprises 17 questions. The test takers are required to read a question such as “Are 
you good at multiplying three digit numbers in your head?” and then choose one of the six alternatives, 
No, Fairly good, Good, Very good, Excellent, and I don't know. (The example is given by the present 
authors because they were not allowed to reproduce any questions of the MIDAS). Although some 
researchers such as Ahmadian and Hosseini (2012) and Motallebzadeh and Manoochehri (2007) have 
administered the MIDAS to Iranian test takers, they have not reported any reliability estimates 
obtained in their studies. The coefficient reported by Mahdavy (2008), however, shows that it enjoys 
an acceptable level of reliability, i.e., α=.73 (p. 118). 
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2.3. Procedures 

Upon having the Persian DS, LMS and Musical Intelligence Scales printed and copied, the MSRT 
authorities in Tehran and Mashhad were contacted and their approval of administering the scales in 
their testing center in Mashhad, i.e., Imam Reza University, was secured. On officially announced 
dates in 2012 the second author of the present paper attended the testing sessions, administered and 
collected the completed scales at the end of sessions. The MSRT authorities provided the researchers 
with the test takers’ scores on the proficiency test after one month. 
 
2.4. Data Analysis 

For running reliability estimates and factorial analysis on the LMS, the rank order of the last 
alternative, i.e., “I don’t know”, was changed to that of first and then the values of one to six were 
assigned to the six alternatives given below each indicator. The values of 1, 2, 3, 4, 5 and 6 were, for 
example, assigned to the newly ordered alternatives of the example question, “Are you good at 
multiplying three digit numbers in your head?”, i.e., “I don’t know”, “No”, “Fairly good”, “Good”, 
“Very good”, and “Excellent,” respectively. The same procedure was followed for the questions whose 
labels differed but had the same ordinal value. For example, the alternatives of the first question on the 
LMS were “Not at all”, “It was fairly hard”, “Pretty easy”, “Very easy”, “Learned much quicker than 
…” and “I don't know”. The last alternative was moved to the beginning and then the values of 1, 2, 3, 
4, 5 and 6 were assigned to “I don't know”, “Not at all”, “It was fairly hard”, “Pretty easy”, “Very 
easy”, “Learned much quicker than …”, respectively. 

Cronbach’s alpha was employed to estimate the reliability of the LMS and its underlying LVs. 
Since the test takers’ performance on individual items of the MSRT was not available KR-21 was 
employed to estimate its reliability. Following Khodadady and Hashemi (2010), the Principal Axis 
Factoring method was utilized to extract the LVs underlying the LMS. They were then rotated via 
Varimax with Kaiser Normalization to have a clearer pattern of their loadings. Following Tabachnick 
and Fidell (2001) loadings equal to and higher than 0.32 were considered acceptable. The highest 
loading of an item having acceptable loadings on more than one LV was accepted as its main 
contribution to the factor under investigation and its lower acceptable loadings on other LVs were 
removed. The extracted LVs were then not only correlated with each other but also with the MSRT and 
its subtests. All statistical analyses were done via IBM SPSS Statistics 20 to test the hypotheses below. 

H1. The LMS will have no significant relationship with the MSRT and its three subtests 
H2. The 17 indicators comprising the LMS will load acceptably on several LVs. 
H3. The LVs constituting the LMS will have no significant relationship with the MSRT and its 

three subtests 
 
 
3.  Results 
Table 1 presents the descriptive statistics and reliability estimates of the MSRT and its subtests. As can 
be seen, the mean score obtained by 154 participants on the total MSRT in the present study, i.e., 47 
out of 100, is higher than the one obtained by 4480 in K&D’s study, i.e., 41. Similarly, the mean scores 
on the listening and reading comprehension subtests are slightly higher in the present study, i.e., 11.6 
and 17.6 vs. 9.6 and 17.3, respectively. Since noticeably fewer test takers participated in the present 
study the KR-21 coefficients obtained on the MSRT and its listening, structure and reading subtests are 
relatively lower, i.e., .56, .54, .37 and .23, than those reported by K&D, i.e., .78, .60, .54 and .58, 
respectively. 
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Table 1: Descriptive statistics and reliability estimates of the MSRT and its subtests 
 

Tests # of items 
Khodadady & Dastgahian (2012) Present study 

Mean Variance SD KR-21 Mean Variance SD KR-21 

Listening 30 9.56 15.370 3.920 .60 11.62 15.936 3.992 .54 
Structure 30 13.71 17.641 4.200 .54 17.71 11.382 3.374 .37 
Reading 40 17.33 22.053 4.696 .58 17.6 12.582 3.547 .23 
MSRT 100 40.60 104.761 10.235 .78 46.94 45.486 6.744 .56 

 
Table 2 presents the correlation coefficients obtained among the LMS, MSRT and its subtests. 

As can be seen, the logical-mathematical intelligence correlates significantly neither with the language 
proficiency (r=-.04, ns) nor with its listening (r=.13, ns) and structure (r=-.07, ns) subtests. Similarly, 
the listening subscale of the MSRT correlates neither with the structure (r=-.13, ns) nor with the 
reading (r=.08, ns) subtests. The reading subtest, however, correlates significantly but negatively with 
the LMS (r=-.16, p<.05). These results partially reject the first hypothesis that the LMS will have no 

significant relationship with the MSRT and its three subtests. 
 
Table 2: Correlations among the LMS, MSRT and its three subtests (n=154) 
 

Tests LMS MSRT Listening Structure Reading 

LMS 1 -.042 .130 -.070 -.159* 
MSRT -.042 1 .701** .568** .572** 
Listening .130 .701** 1 .125 .088 
Structure -.070 .568** .125 1 -.011 
Reading -.159* .572** .088 -.011 1 

* Correlation is significant at the 0.05 level (2-tailed) 
** Correlation is significant at the 0.01 level (2-tailed) 
 

In order to find out whether the LMS measured several LVs instead of one, it was subjected to 
factor analysis. However, before running the analysis Kaiser-Meyer-Olkin (KMO) and Bartlett's Test 
were run to secure sampling adequacy. The KMO index turned out to be 0.76. According to Kaiser 
(1974) the KMOs in the .70s are “middling” (cited in DiLalla & Dollinger, 2006, p. 250) and thus the 
index obtained shows that the common factors explain the observed correlations among the variables. 
Furthermore the significant Bartlett’s Test of Sphericity, i.e., X2=903.180, df=136, p<.001, indicated 
that the correlation matrix was not an identity one. 

Table 3 presents the descriptive statistics of the indicators comprising the LMS along with their 
initial (I) and extraction (E) communalities (C) as well the percentage (P) with which their six 
alternatives (A) have been chosen by participants. As can be seen, all the participants have answered the 
questions as carefully as they could. For example, no one has chosen the alternative “I don’t know” 
(A1P) for questions 4, 7, 9, 10 and 13 because their percentage is zero. Item 4 has the lowest EC (.13) 
because it deals with “having interest in studying science” whose fifth and six alternatives, i.e., A5P 
(more than average, 29%) and A6P (a great deal, 37%), have been chosen by the majority of participants 
(66%). As will be shown shortly item 4 did not load on any of the six factors extracted in this study. 
 
Table 3: Descriptive statistics of LMS items, their communalities and percentage (P) with which their 

alternatives (A) have been chosen 

 
Item N Mean SD Skew Kurt IC EC A1P A2P A3P A4P A5P A6P 

1 250 4.74 1.079 -.819 .878 .287 .350 2 1 9 27 34 28 
2 250 4.52 1.287 -.689 -.039 .448 .709 2 6 10 29 25 28 
3 250 4.02 1.401 -.398 -.559 .385 .443 6 6 24 22 26 16 
4 250 4.91 1.073 -.798 .214 .158 .127 0 2 6 25 29 37 
5 250 3.27 1.288 .330 -.607 .218 .323 5 28 24 26 11 6 
6 250 4.34 1.258 -.925 .666 .241 .291 5 3 12 28 37 15 
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Table 3: Descriptive statistics of LMS items, their communalities and percentage (P) with which their 
alternatives (A) have been chosen - continued 

 
7 250 3.98 1.179 .061 -.711 .210 .266 0 10 25 32 20 12 
8 250 3.06 1.434 .248 -.781 .266 .402 16 23 21 24 10 6 
9 250 4.04 1.259 .075 -1.011 .336 .596 0 12 25 27 19 17 

10 250 4.52 .974 -.385 -.183 .421 .512 0 1 15 28 40 15 
11 250 4.59 1.236 -.705 .010 .274 .369 2 4 13 24 29 28 
12 250 4.55 1.116 -.471 -.067 .295 .508 1 2 14 30 30 23 
13 250 4.61 1.211 -.367 -.863 .280 .495 0 3 17 26 21 32 
14 250 3.86 1.368 -.086 -1.062 .228 .332 2 19 20 21 25 12 
15 250 4.00 1.282 -.200 -.329 .432 .475 4 8 20 37 16 16 
16 250 3.87 1.302 -.168 -.782 .408 .764 3 14 22 25 25 10 
17 250 3.78 1.481 -.057 -1.022 .255 .325 5 19 18 24 17 16 

 
Table 4 presents the LVs upon which the 17 indicators comprising the LMS have loaded 

acceptably. As can be seen, with the exception of indicator four, having interest in science, the other 
sixteen have loaded acceptably on one of the six LVs extracted in this study. Only indicator 15 has 
cross loaded acceptably on two LVs, i.e., 1 (.41) and 5 (.45). This indicator was treated as a type 
contributing only to LV5 and deleted from the list of indicators loading on LV1. These results confirm 
the second hypothesis to a large extent and show that 16 indicators of the LMS load on six LVs and 
thus establish it as a multi-species genus of intelligence domain. 
 
Table 4: Rotated factor matrix 

 

Item 
LVs 

Item 
LVs 

1 2 3 4 5 6 1 2 3 4 5 6 

1 .553 * * * * * 10 * * * .606 * * 
2 .823 * * * * * 11 * * .527 * * * 
3 .621 * * * * * 12 * * * * * .594 
4 * * * * * * 13 * * .676 * * * 
5 * .543 * * * * 14 * * .440 * * * 
6 * .451 * * * * 15 .411 * * * .448 * 
7 * .342 * * * * 16 * * * * .810 * 
8 * .555 * * * * 17 * .350 * * * * 
9 * * * .759 * *        

* Loadings less than .32 
 

Table 5 presents the descriptive statistics and rotated eigenvalues of the six LVs whose initial 

eigenvalues were one and higher. As can be seen, the alpha coefficient obtained on the LMS in this 
study, i.e., 0.79, falls somewhere between the mean coefficients Shearer (nd) had obtained for the 
seven scales in four studies, i.e., .76 to .87. As it can also be seen, five out of six LVs extracted and 
rotated in this study have coefficients ranging from .57 (LV3) to .70 (LV1), indicating that these 
underlying factors are almost as reliable as the LMS itself. Since only item 12 loaded acceptably on 
LV6, its alpha could not be estimated. The rotated eigenvalue of LV6 is also below one, i.e. .66, 
though it explains 3.9% of variance in the LMS. 
 
Table 5: Descriptive statistics, reliability estimates and rotated eigenvalues of the LMS and its factors 

 

LVs N Mean SD Skew Kurt Alpha 

Rotation Sums of Squared Loadings 

Total 
% of 

Variance 

Cumulative 

% 

1 250 13.28 3.001 -.286 -.733 0.70 1.730 10.178 10.178 
2 250 18.43 4.197 .088 -.481 0.62 1.300 7.647 17.825 
3 250 13.06 2.794 -.496 .031 0.57 1.257 7.392 25.217 
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Table 5: Descriptive statistics, reliability estimates and rotated eigenvalues of the LMS and its factors - 
continued 

 
4 250 8.56 1.944 -.041 -.756 0.66 1.215 7.145 32.362 
5 250 7.87 2.252 -.081 -.421 0.68 1.127 6.632 38.994 
6 250 4.55 1.116 -.471 -.067 - .660 3.881 42.875 

LMS 250 70.66 10.228 .027 -.083 0.79 - - - 

 
Table 6 presents the correlation coefficients obtained among the MSRT, LMS and their subtests 

and LVs. As can be seen, neither MSRT nor its listening and structure subtests show any significant 
relationship with the LMS and its six LVs. However, the reading subtest of MSRT correlates 
significantly but negatively with LV5, i.e., r=-.19, p<.05. Since none of the other five LVs correlates 
significantly with the MSRT and its listening and structure subtests, it can be concluded that the 
significant relationship found between the LMS and reading subtest is largely due to LV5. These 
results partially reject the second hypothesis that the rotated LVs extracted from the LMS will have no 

significant relationship with the MSRT and its three subtests. 
 
Table 6: Correlations among the MSRT, LMS and their subtests and LVs (n=154) 
 

 MSRT L S R LMS LV1 LV2 LV3 LV4 LV5 LV6 

MSRT 1 .701** .568** .572** -.042 .029 -.035 -.037 -.112 -.015 .025 
L 
Listening 

.701** 1 .125 .088 .130 .124 .113 .071 -.115 .141 .084 

S Structure .568** .125 1 -.011 -.070 .063 -.098 -.092 -.057 .003 -.095 
R Reading .572** .088 -.011 1 -.159* -.145 -.101 -.062 -.029 -.191

*
 .044 

LMS -.042 .130 -.070 -.159* 1 .578** .776** .595** .533** .692** .505** 
LV1 .029 .124 .063 -.145 .578** 1 .246** .067 .130* .445** .170** 
LV2 -.035 .113 -.098 -.101 .776** .246** 1 .332** .300** .403** .353** 
LV3 -.037 .071 -.092 -.062 .595** .067 .332** 1 .279** .297** .239** 
LV4 -.112 -.115 -.057 -.029 .533** .130* .300** .279** 1 .256** .305** 
LV5 -.015 .141 .003 -.191* .692** .445** .403** .297** .256** 1 .261** 
LV6 .025 .084 -.095 .044 .505** .170** .353** .239** .305** .261** 1 

** Correlation is significant at the 0.01 level (2-tailed) 
* Correlation is significant at the 0.05 level (2-tailed) 
 
 
4.  Discussions 
The results of the present study show that the LMS of MIDAS measures a self-reported trait which 
consists of six LVs or species called Math Skill, Problem Solving, Natural Curiosity, Number Memory, 
Math Application, and System Invention. These species explain 42.9% of variance of 
logical/mathematical intelligence as measured by the LMS. This amount of variance is almost the same 
as 43.1% of variance explained by the Cognitive, Motivational, Behavioral, and Metacognitive LVs of 
Persian 20-item cultural intelligence scale (CQS) extracted by Khodadady and Ghahari (2011), 
supporting the present researchers’ argument that logical/mathematical intelligence is a multi-species 
genus of intelligence domain as cultural intelligence is. 

The first species of LMS deals with Math Skill upon which items 2, 3 and 1 have the highest to 
the lowest acceptable loadings, i.e., .82, .62 and .55, respectively. It relates to individuals’ interest in 
math, performance on courses such as algebra and the ease with which they learned basic mathematical 
operations such as addition and subtraction. In spite of explaining the highest percentage of variance in 
the LMS, i.e. 10.2%, it shows significant relationship neither with the English language proficiency as 
measured by the MSRT nor with its listening, reading and structure subtests, indicating that self-rated 
math skills have little role to play in learning languages. 

Problem Solving as the second species of LMS consists of five indicators or types whose 
acceptable loadings range from .56 to .34, i.e., items 5(.54), 6(.45), 7(.34), 8(.56) and 17(.35). It deals 
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with working with checkbook, being good at playing games, solving puzzles, and planning social 
activities and explains 7.7% of variance in the LMS. Further studies with more homogenous samples 
are needed to find out why the Cognitive species of the CQS which requires employing similar abilities 
relates significantly to the TOEFL but Problem Solving does not. Khodadady and Ghahari (2012), for 
example, administered the TOEFL and CQS to 145 undergraduate students and reported a correlation 
coefficient of -.35 (p<.01) between the two. 

The third species of LMS involves Natural Curiosity consisting of indicators 11, 13 and 14 
with the acceptable loadings of .53, .68 and .44, respectively. These types deal with being curious 
about nature and why and how various affairs unfold in one’s life as well as liking to collect objects 
such as antiques. Natural Curiosity explains almost the same amount of variance in the LMS, i.e., 
7.4%, as Problem Solving does. For this very reason these two species correlate the highest with each 
other, i.e., r= .33, p<.01. They do not, however, show any significant relationship with language 
proficiency indicating that taking the MSRT does not require any self-reported natural curiosity or 
problem solving ability, at least as far as the participants of the present study were concerned. 

As the fourth species of logical/mathematical intelligence, Number Memory requires 
remembering and figuring numbers in one’s head. It also involves remembering addresses by resorting 
to short-term memory where data are stored temporarily for further processing and categorization. 
Types 9 and 10 comprise this species and have the loadings of .76 and .61, respectively. Although 
Number Memory explains 7.1% of variance in the LMS, it does not relate significantly to the MSRT 
and its three subtests indicating that working with numbers in the head and remembering addresses has 
little to do with English language proficiency in general and its listening and reading skills as well as 
structure components in particular. 

Similar to the fourth dimension of the LMS, Math Application consists of two types, i.e., 15 
(.45) and 16 (.81). As the fifth LV it deals with enjoying working with numbers as part of one’s job 
and employing them for real purposes. It explains 6.6% of variance in the LMS and correlates the 
highest with Math Skills, i.e., r=.45, p<.01. Unlike Math Skills, Math Application, however, shows the 
highest negative relationship with the reading subtest of MSRT, i.e., r=-.19, p<.05, as does the LMS 
itself, i.e., r=-.16, p<.05, indicating that the more test takers try to apply their mathematical knowledge 
to answer the traditional multiple choice items, the lower their scores on the reading subtest will be. 
These findings are in line with what Motallebzadeh and Manoochehri (2007) found but in an opposite 
direction. 

In order to explore the relationship between the reading comprehension ability and multiple 
intelligences, Motallebzadeh and Manoochehri (2007) correlated the scores of 98 test takers on the 
Persian MIDAS and the reading subtest of the general and academic IELTS. Among the eight 
intelligence scales, only the LMS correlated significantly and positively with the reading subtest, i.e., 
r=.26, p<.01 (p. 139). Since Motallebzadeh and Manoochehri do not provide their readers with any 
details regarding their scoring procedures, it seems that they have followed an idiosyncratic approach 
in scoring the LMS as reflected in their reported mean on the LMS, i.e., 3.06 (p. 138). 

The present researchers believe that the MIDAS suffers from lacking a procedural uniformity in 
terms of its design and scoring procedures. In contrast to Motallebzadeh and Manoochehri (2007), 
some researchers such as Mahdavy (2008) had their collected data processed by its designer. Mahdavy 
reported the mean of 49.85 for the LMS administered to 151 students of English who took the TOEFL 
listening subtest as well. His reported mean is evidently far larger than what Motallebzadeh and 
Manoochehri reported, i.e. 3.06 (p. 138). Mahdavy’s results, however, did not reveal any significant 
relationship between the LMS and listening comprehension ability, i.e., r=.00, ns (p. 120). 

The present study not only establishes a significant but negative relationship between the 
logical/mathematical intelligence and reading comprehension ability but also shows that the fifth 
underlying LV of the LMS, i.e., Math Application, relates to the ability more than the intelligence itself 
does. Similar to Math Skill, Problem Solving, Natural Curiosity and Number Memory, as the sixth LV, 
System Invention, does not, however, correlate significantly with the MSRT and thus proves its 
irrelevance to English language learning. It involves guessing at the outcome of a contest or the best 
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solution of a complicated problem and explains 3.9% of variance in the LMS and correlates the highest 
with the Problems Solving species, i.e., r=.35, p<.01. Since the rotated eigenvalue of System Invention 
is less than one and consists of only one indicator, it seems to be contributing little, if any, to 
logical/mathematical intelligence. 
 
 
5.  Conclusion 
Khodadady and Andargani Tabriz (2012) showed that emotional intelligence is a genus of a composite 
human ability which consists of fifteen species whose types are language specific. Their findings are 
supported by the results of the present study showing that the logical-mathematical intelligence is not a 
single-species ability forming a part of the multi-genera Developmental Assessment Scales (MIDAS) 
designed by Shearer (1994). As a distinct genus the logical mathematical intelligence consists of six 
species, i.e., i.e., Math Skill, Problem Solving, Natural Curiosity, Number Memory, Math Application, 
and System Invention. Among these species, Math Application correlates significantly but negatively 
with the reading comprehension ability. Future research must show whether similar patterns of 
relationships will be found with other measures of language proficiency such as C-Tests and S-Tests. 

Similar to the Interpersonal, Intrapersonal, Kinesthetic, Linguistic, Musical, Naturalist and 
Spatial scales comprising the MIDAS, its Logical-Mathematical scale (LMS) suffers from having types 
whose alternatives are worded differently. It remains to be seen whether rewriting the alternatives and 
measuring its seventeen types with the same alternatives will result in establishing stronger and 
positive relationships with variables such as language achievement and proficiency. Alternatively 
developing ability-based rather than self-rated scales of logical-mathematical and other intelligences 
may provide a clearer relationship between these species and variables of concern. Khodadady and 
Mansori Namaghi (2013), for example, showed that social intelligence as measured by Reading the 
Mind in the Eyes Test (RMET) developed by Baron-Cohen et al. (2001) explains seven and a half 
percent of variance in learners’ English language proficiency. Since the relationship between logical-
mathematical intelligence and foreign language learning seems to be stronger than that of social 
intelligence, revising the LMS or developing a new scale may help find a more positive relationship. 
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