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 The human face is an intricate heritable structure with crucial social functional cues. 

This study aims to describe detailed variations and correlate the human face with 
measured intelligence among selected freshmen students in the university using 

landmark-based geometric morphometrics. Psychology test results were based on the 

conducted tests in the institute Guidance Counselling Center (GCC) to freshmen 
students of the College of Science and Mathematics. Static facial images of the 170 (68 

males and 102 females) student respondents in a neutral orientation were landmarked 

using the 43 standard anatomical landmarks in the face. Relative warps scores 
generated were used for the analysis of shape variation among the six Intelligence 

Quotient (IQ) groups. Bivariate linear regression of RW and IQ scores were employed 

to determine the correlation of shape variation associated with measured intelligence. 
The results show variations in facial shapes within and between IQ groups but no 

correlation between facial shapes and measured intelligence was observed. 

 

 
© 2015 AENSI Publisher All rights reserved. 

To Cite This Article: Mark Lloyd G. Dapar, Muhmin Michael E. Manting, Luzvilla G. Sasan, Rhoda Grace G. Arimao and Cesar G. 

Demayo, Correlation of Measured Intelligence and Facial Morphology among the Selected Students of Mindanao State University-Iligan 

Institute of Technology, Iligan City, Philippines. Adv. Environ. Biol., 9(19), 41-49, 2015 

 

INTRODUCTION 

 

 The human face is an intricate structure with crucial social functional cues [1] and is strongly influenced by 

genetic factors evident by the study of twins [2].  Faces inform us about personality [3-5], sex and age [6], 

sexual orientation [7], health status [8-10], ethnicity [11], social rank [12], attractiveness [13-15] and political 

affiliation [16]. Kluckhohn and Murray [17] has led to the search for key individual difference factors that can 

be operationally defined and measured. Individual differences characteristics attributed as the cause of 

underlying basis of human behavior include intelligence, personality and conative factors [18]. Significantly, the 

use of the human face as a complex semantic organ, which among others reflects human individuality due to the 

high variance of facial morphologies can be used to analyze visual cues to the intelligence of a person [19, 15]. 

Though several varied mammalian species exhibit well-developed facial structures, the communicative and 

expressive roles of the face reach a unique level of ability in human beings [20]. Consequently, the ability to 

accurately assess the intelligence of other persons finds its place in everyday social interaction and should have 

important evolutionary consequences [1]. 

 Few studies correlated facial morphology in the intelligence quotient (IQ) of the person. With the 

advancement in geometry, biology, psychology, computer science and statistics, morphological analysis 

however, information on inter-individual morphological variation among human populations were quantitatively 

described [10,11,21,22]. The advent of next-generation landmark-based geometric morphometrics (GM) 

methods especially relative warp analysis determining variation of different populations using these tools have 

become very useful [23-25]. More powerful morphometric analyses can be performed using these more 

comprehensive data [26, 27] and very subtle shape differences can be visualized [23, 28]. The landmark-based 

geometric morphometric methods provide new insights into patterns of biological shape variation that could not 

be evaluated by traditional methods [28-32]. With these theoretical and empirical reasons, geometric 
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morphometrics was considered a good tool in determining morphological variations among IQ groups in 

selected students in the university. Although a number of studies have examined the perception of intelligence 

from different visual cues, none of these studies describes the specific facial traits that play a role in intelligence 

assessment thus this study was conducted. Classifying the physical appearances of unknown people helps us to 

navigate the social world. As they are prominently displayed, facial traits play a particularly important role in 

social perception. Facial appearance influences our perception of broad social categories and it can provide cues 

to some less obvious categories such as intelligence. The findings of the current study provide baseline 

information if facial traits can be associated with measured intelligence.  

 

MATERIALS AND METHODS 

 

 A total of 170 (68 males and 102 females) freshmen students from the College of Science and Mathematics 

were allowed to take the Psychology Test (IQ testing) administered by the Guidance and Counselling Center 

(GCC) of Mindanao State University-Iligan Institute of Technology. A letter for informed consent were signed 

by students who volunteered to participate in the study. The data on measured intelligence were analyzed 

anonymously and confidentially. To measure the intelligence of the subjects, the Psychology Test using Culture 

Fair Intelligence Test (CFIT), Scale 2 was administered to the respondents. This test measures individual 

intelligence in a manner designed to reduce, as much as possible, the influence of verbal fluency, cultural 

climate, and educational level. CFIT is non-verbal and require only that examinees perceive relationships in 

shapes and in figures which may be administered individually or in group. Each scale contains subtests, 

involving different perceptual tasks, so that the composite intelligence measure avoids spurious reliance on a 

single skill. In this study, Scale 2 was used which consists of four subtests namely, Series, Classifications, 

Matrices and Conditions which is wholly group-administrable. In the first subtest, Series, the individual was 

presented with an incomplete, progressive series to select among the choices provided which best continues the 

series. In the next subtest, Classification, individual was presented with five figures and must select one which is 

different from the other four. The Matrices subtest, however, involves task to correctly complete the design or 

matrix presented at the left of each row. Finally, the subtest Conditions (or Topology) required the individual to 

select, from the five choices provided, the one which duplicates the conditions given in the far left box. All 

coefficients for this structured test were quite respectably high and have been evaluated across large and widely 

diverse samples. 

 Photographs of 68 males and 102 females were taken. The student respondents were grouped accordingly 

into six (6) IQ categories based on the remarks of their psychology test results namely, below average (BA), 

average (A), above average (AA), high (H), very high (VH) and superior (S). The students were seated in front 

of a white background and were photographed with a digital camera. They were instructed to adopt a neutral, 

non-smiling expression and avoid facial cosmetics, jewelry, and other decorations. All of them were informed 

the need to use headband to capture the facial landmarks on the midpoint of the hairline to measure the size of 

the forehead. The photos were cropped to place the eyes horizontally at the same height and leave a standard 

length of neck visible.  

 Forty-three (43) anatomical landmarks were marked in areas that illustrate the morphological variations 

(Table 1, Fig. 1). Landmarking of the digitized images was done in triplicates and the Cartesian coordinate 

scores of these landmarks were recorded using the tpsDig, ver. 1.40 [33]. The landmark sites in the face are 

illustrated in Fig. 1. Each landmark was classified into type I landmark, a point that occurs at joints of tissues or 

bones, or type II landmark, a point defined by local properties such as maximal curvatures [34]. Landmark data 

were used to determine differences within and between male and female shape of the face. From the pooled data 

between and within male and female populations as grouped in each IQ categories, respectively, the calculation 

of variables, such as consensus, partial warps, and relative warps, which describe variation in shape, was done 

by using the tpsRelw, ver. 1.46 program [35]. The relative warp scores obtained were used for the generation of 

histograms and boxplots using the Paleontological Statistics software (PAST) version 3.04 [36]. 

 To observe the variation among the landmark data configurations of all specimens, Multivariate Analysis of 

Variance (MANOVA) was employed to observe the Canonical Variates Analysis (CVA) scatter plot and 

significant difference using PAST 2.17. Further visualizations of variation for both male and female population 

and within male and female groups were presented using histograms and boxplots. The Kruskal-Wallis test, a 

nonparametric test used to compare independent groups of sampled data was done using PAST 3.04. Correlation 

analysis was employed to regress face morphology onto scores of intelligence rating or IQ by using bivariate 

linear regression in which the dependent variable was the relative warp scores generated from tpsRelw, ver. 1.46 

program [35] and the independent variable was the intelligence rating or IQ scores. The r value or the coefficient 

of determination and p value were obtained to determine if there is correlation between the relative warp scores 

of RW scores and IQ scores. 
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Fig. 1: The 43 standard anatomical landmarks of the whole face (image taken from http://wikihow.com). 

 
Table 1: The 43 anatomical landmarks of the face defined in the study. 

Landmark Description of Landmark Type Landmark Description of Landmark Type 

1 Midpoint of the hairline II 23 Highest point of the upper lip (right) I 

2 The midpoint of the nasofrontal suture II 24 The midpoint of the vermilion border of 

the upper lip 

I 

3 The highest point on the upper margin of 
the middle portion of the eyebrow (left) 

II 25 Most lateral point where the upper and 
lower lip meet (left) 

I 

4 The highest point on the upper margin of 

the middle portion of the eyebrow (right) 

II 26 Most lateral point where the upper and 

lower lip meet (right) 

I 

5 The most lateral point of the eyebrow 
(left) 

II 27 Midline point where the upper and lower 
lip meet 

II 

6 The most lateral point of the eyebrow 

(right) 

II 28 Midpoint of the lower margin of the 

lower lip 

I 

7 The highest point of the eyelid (left) II 29 Most anterior point of the chin II 

8 The highest point of the eyelid (right) II 30 Lowest point in the midline on the lower 

border of the chin 

II 

9 Medial hinge of the eyelid (left) I 31 Most lateral point at the angle of the 
mandible (left) 

II 

10 Medial hinge of the eyelid (right) I 32 Most lateral point at the angle of the 

mandible (right) 

II 

11 Lateral hinge of the eyelid (left) I 33 The most lateral point on the zygomatic 
arch (left) 

II 

12 Lateral hinge of the eyelid (right) I 34 The most lateral point on the zygomatic 

arch (right) 

II 

13 Lowest point on the middle of the 
margin of the lower eyelid (left) 

II 35 Nose bridge II 

14 Lowest point on the middle of the 

margin of the lower eyelid (right) 

II 36 Medial point of the nasal ala outer 

margin (left) 

II 

15 The deepest point of the nasofrontal 
angle 

II 37 Medial point of the nasal ala outer 
margin (right) 

II 

16 Most protruded point of the nasal tip II 38 Lowest lateral point of the nasal ala 

inner margin (left) 

II 

17 Most lateral point on the nasal ala (left) II 39 Lowest lateral point of the nasal ala 
inner margin (right) 

II 

18 Most lateral point on the nasal ala (right) II 40 Highest point of the nasal ala inner 

margin (left) 

II 

19 Most lateral point of the nose (left) I 41 Highest point of the nasal ala inner 
margin (right) 

II 

20 Most lateral point of the nose (right) I 42 Medial point of the nasal ala inner 

margin (left) 

II 

21 Most inner point between the nose tip 
and the upper lip 

I 43 Medial point of the nasal ala inner 
margin (right) 

II 

22 Highest point of the upper lip (left) I    

Type I landmark - joints of tissues or bones; Type II landmark - maximal curvatures 
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RESULTS AND DISCUSSION 

 

 Results of the evaluation of IQ of the 170 students who participated in this study are shown in Table 2. 

Only very few students are shown to belong to have superior IQ while most of those evaluated have above 

average (AA) IQ scores. The face of these students were further studied to be able to determine if there exist a 

correlation between the shape of the face and IQ scores. 

 
Table 2: Total Distribution of Student Respondents 

IQ Groups Males Females Total 

BA 14 23 37 

AVE 8 10 18 

AA 27 47 74 

H 8 9 17 

VH 8 9 17 

S 3 4 7 

Overall Total   170 

 

 CVA analysis of relative warp scores to determine variations in facial shapes between male and female 

students with different IQ’s was done (Table 4). The distribution of individuals with determined facial shapes 

are visualized along a scatterplot (Fig. 2). The Descriptions of the shapes of the individuals are shown in Table 3 

and graphically illustrated in Figures 3 and 4. 

 
Table 3: Descriptions of shape variation for all females exhibited by RW 

MALE FEMALE 

RW (-) (+) RW (-) (+) 

1 (29.55%) Increased size of 
forehead 

Thinner lips 

Shortened chin 

Decreased size of 
forehead 

Thicker lips 

Elongated chin 

1 
(32.92%) 

Increased size of 
forehead 

Larger eyes 

Thinner lips 
Shortened chin 

Decreased size of 
forehead 

Smaller eyes 

Thicker lips 
Elongated chin 

2 (12.82%) Shoter nasofrontal 

length 
Smaller face 

Longer nasofrontal 

length 
Larger face 

2 

(10.03%) 

Uplifted corners of the 

mouth 
Larger nose 

Drooping corners of the 

mouth 
Smaller nose 

3 

(8.90%) 

Narrow jaw, less 

rounded chin 

Wider jaw, rounded 

chin 

3 

(9.35%) 

Wider jaw Narrower jaw 

4 
(7.58%) 

Larger nose Smaller nose 4 
(7.74%) 

Elevated cheekbones Lowered cheekbones 

5 

(6.84%) 

Wider nasolateral 

margin 

Narrower nasolateral 

margin 

5 

(5.78%) 

Narrower nasolateral 

margin 

Wider nasolateral margin 

 

 
 

Fig. 2: MANOVA/CVA Scatterplot of individuals for all IQ groups for (a) males (b) females  

 

 (Legend: Blue = BA (Below average); Green = AVE (Average); Pink = AA (Above average); Brown = H 

(High); Violet = VH (Very high); Red = S (Superior) 
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Table 4: Canonical variates analysis of relative warp scores. 

MALE 

Wilk’s Lambda df1 df2 F P 

0.7408 25 722.2 2.43 0.000133 

Pillai Trace     

0.2824 25 990 2.37 0.0001832 

FEMALE 

Wilk’s Lambda df1 df2 F P 

0.4409 30 1170 8.862 4.455E-35 

Pillai Trace     

0.6798 30 1480 7.762 1.775E-30 

 

 Results showed significant differences in the Canonical Variates Analysis of relative warp scores (Table 4). 

The variations are shown in the CVA plots. While there were overlaps, the results still indicate the differences 

between IQ groups are due to variations in facial shapes observed within the groups (Fig. 2). The distributions 

of the variations in facial shapes are graphically presented in the results of 5 significant relative warps (Figures 3 

and 4) generating general descriptions for comparison between and within male and female IQ groups. The 

differences between the groups are shown by the results of Kruskall-Wallis test (Table 5), a non-parametric 

multiple comparison test used to ascertain whether the intermediate scores are significantly different [11, 25]. 

Results show differences in some groups but these observations were not consistent for both sexes and in the 

sequence of the IQ scores. These were further substantiated when the relative warp scores was regressed with 

the scores of intelligence or IQ scores. The r value or the coefficient of determination and p value obtained to 

determine if there is correlation between the relative warp scores of coordinates and IQ scores show no 

relationship between facial morphospace and IQ (Figures 5 and 6, Table 6). No significant correlation between 

face shapes and IQ scores revealing that facial traits are not directly linked to high level of intelligence. 

Differences observed between IQ groups are due to the existence of variations in face shapes within them. The 

results of this study is similar to the results of the study conducted [15] where they have also found no 

correlation between morphological traits and real intelligence measured with IQ test, either in men or women. 

They have however argued that the faces of supposed high and low intelligence probably represent nothing 

more than a cultural stereotype because these morphological traits do not correlate with the real intelligence of 

the subjects. 

 

 
 

Fig. 3: Relative warp analysis of all IQ groups for males. 
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Fig. 4: Relative warp analysis of all IQ groups for females. 

 

 
 

Fig. 5: Bivariate Linear Regression of (A) RW scores and (B) IQ of male students. 
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Table 5: Kruskall-Wallis test comparing the RW scores of the six IQ groups. 

IQ AVE BA H S VH 

AA 0.441592 0.016368 0.068945 0.001198 0.026117 

AVE - 0.219441 0.057743 0.059094 0.313096 

BA  - 0.004187 0.062527 0.882823 

H   - 0.017586 0.014782 

S    - 0.210241 

VH     - 

 FEMALE 

AA 2.32E-10 1.31E-19 2.30E-13 1.45E-10 1.96E-10 

AVE - 0.100639 0.000366 0.009587 0.087495 

BA  - 0.002326 0.000554 0.280323 

H   - 0.002564 0.000171 

S    - 0.001565 

VH     - 

 BA-below average; AVE-average; AA-above average; H-high; VH-very high; S-superior 

*significant, p<0.05 

  

 
 

Fig. 6: Bivariate Linear Regression of (A) RW scores and (B) IQ of male students. 

 
Table 6: Correlation analysis of the relationship between face shapes and IQ scores. 

MALE 

RW slope r P(uncorr) 

1 0.00033813 0.14042 0.45161 

2 0.00012709 0.093638 0.18282 

3 -5.8699E-05 -0.048678 0.48931 

4 -2.8147E-05 -0.025694 0.71527 

5 -0.00011423 -0.11329 0.10665 

FEMALE 

RW slope r P(uncorr) 

1 9.3197E-06 0.0048041 0.93363 

2 -7.2115E-06 0.004817 0.93345 

3 7.75717E-05 0.058641 0.30895 

4 7.7188E-05 0.066305 0.24987 

5 9.1272E-06 0.0083979 0.88426 

6 -1.4227E-06 -0.0015563 0.97848 

  

Conclusion: 

 Correlational analysis using bivariate linear regression revealed no linear interpolation between facial 

morphology using relative warp scores and measured intelligence between and within male and female 

individuals. Despite no correlation, the application of relative warp analysis from landmark-based geometric 
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morphometrics presented effectively detailed and specific variations as described between and within male and 

female population. 
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