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BRIDGES is a computerized assessment system run on the Microsoft windows 

Excel environment that validates self-rating multiple intelligences data. This 

paper reports a case study of senior secondary students at grade 12 level (N = 

199) in an established school in Macao to illustrate the characteristics and 

functions of BRIDGES. The system is based on Gardners theory of multiple 

intelligences and is a tool to experiment ideas of individually configured 

education. The school in this research study finds the assessment system very 

practicable and user-friendly. Using BRIDGES, teachers are able to issue mul

tiple intelligences spectrum to students and provide them with programs for 

intellectual development and services for student counseling. 
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Purpose of Study 

Application of the theory of multiple intelligences (MI) for individually 

configured education is a hot research topic in both western and Chinese 

speaking communities (Armstrong, 1987, 1994; Campbell, Campbell, & 

Dickinson, 1992; Cheung, 2004a; Gardner, 1983, 1985, 1991, 1993, 1999; 

Hoerr, 2000; Lazear, 1999a, 1999b, 1999c ). At the secondary education 

level, good examination results are often considered as most important for 

secondary graduation and university entrance. It is a common observation 

in Macao, and in some other Chinese communities, that bright students are 

encouraged by their form teachers to study in the science stream. On the 

contrary, students with inferior academic results are often allocated for study 

in the arts stream. When advising students, school counselors rarely place 

high priority on the intellectual profiles of the students. One reason is that 

teachers lack time and opportunities to evaluate students' manifestation of 

emerging potentials. Their foci are mainly on urging students to secure good 

marks in high-stake examinations. 

It is therefore important for schools to change this scenario by empow

ering teachers to educate or counsel students based on the full spectrum of 

intellectual potentials of the students. In order to do this, a computerized 

assessment system that is scientific, practicable, and user-friendly is fer

vently needed for schools to practice individually configured education. 

Based on the theory of multiple intelligences, one feasibility study has been 

conducted in the past few years (see Cheung, Tang, & Lam, 2003, for details). 

Based on the results of this study, a computerized assessment system enti

tled BRIDGES (Brain-based Recommendations for Intellectual Development 

and Good Education -A self-rating system) has been constructed. The 

primary function of BRIDGES is validation of self-rating multiple intelli

gences data and production of assessment reports for purposes of intellectual 

development and student counseling (see Appendix A for a sample of mul

tiple intelligences spectrum and Appendix B for a copy of the musical 

intelligence response pattern report; there are similar reports for the linguistic, 
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logical-mathematical, spatial, bodily-kinesthetic, interpersonal, intrapersonal, 

and naturalist intelligences). 

Design Requirements and Features of BRIDGES 

To facilitate setting up of the school-based computerized assessment sys

tem for purposes of individually configured education, a number of design 

requirements and features need to be handled with care and efficiency. These 

are concisely explicated below: 

1. Construction of self-rating multiple intelligences assessment scale -

this is a 4-point Likert scale of 120 items, i.e., 15 items for each of the 

eight intelligences (see Table 1 for some sample items). 

2. Administration of the multiple intelligences assessment sub scales -

the items are arranged randomly in four subscales (each of 30 items 

making up a total of 120 items) and test administration time for each 

sub scale is around 10-15 minutes. 

3. Input of item responses into BRIDGES- items are scored 1-4 on the 

4-point Likert scale; students should be given ample opportunity to at

tempt all items. 

4. Item and reliability analyses- BRIDGES automatically conducts item 

and reliability analyses. For each item of the eight multiple intelligence 

constructs, item statistics (e.g., mean, standard deviation, and variance) 

and corrected item-total correlation are summarized. BRIDGES auto

matically discard bad items with negative corrected item-total correlation 

and flag non-discriminatory items with corrected item-total correlation 

less than 0.25. If these rules are followed, we know from our past re

search experiences that Cronbach-alpha of an intelligence construct of 

15 items can attain a value of0.7 or above (see Cheung, Tang, & Lam, 

2003, for illustrations). This reliability measure indicates that at least 

half of the item variance of the intelligence construct is systematic and 

consistent. It is legitimate to base on these systematic and consistent 

variances to proceed to construct multiple intelligences profiles (MI-
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spectrum). Should any one of the eight multiple intelligence constructs 

cannot meet this standard, the MI-spectrum concerned should be inter

preted with caution. We should examine closely the response patterns 

of the students in detail instead. 

5. Transforming measurements from norm-referenced into 

criterion-referenced- raw scores of the eight multiple intelligence 

constructs are banded by BRIDGES initially into four levels of pro

gression in accordance with the quartiles of the score distribution; 

these graded bands may be refined further by adjusting the thresh

olds of the levels of progression so as to ensure that they are 

appropriately segmented for clear construct explication. 

6. Interpretation of progression levels of multiple intelligences constructs 

-BRIDGES automatically analyzes the response behaviors of the sam

pled students. Cheung, Tang, and Lam (2003) have shown that if the 

above procedures are followed strictly, the item response patterns would 

be discetnible for clear interpretation of the characteristics of the levels 

of progression. 

7. Production ofMI -spectrum and student counseling reports- BRIDGES 

produces multiple intelligences profiles, as well as reports of response 

Table 1 Example of Self-Rating Multiple Intelligences Items 

Type of Intelligence 
Linguistic (L) 

Logical-Mathematical (LM) 

Spatial (S) 

Bodily-Kinesthetic (BK) 
Musical (M) 

Interpersonal (I) 

lntrapersonal (J) 
Naturalist (N) 

Sample item 
I am able to use words to express my thoughts, emotion and 
needs. 
I am able to carry out estimation, or undertake quick mental 
computation. 
I like to play jigsaw puzzles, engage in maze games, and build 
blocks and models that needed imagination. 
I am fond of dismantling or assembling packages and objects. 
I am able to use actions to follow and express the rhythm of 
music. 
I wish to work cooperatively with others, like role play and group 
activities. 
I am able to express my feelings and thoughts appropriately. 
I pay attention to the changes in the natural and surrounding 
environments, particularly to uncommon or mutable 

Original wordings of items are in Chinese. 
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patterns that are particular to the students. Assessment carried out in 

this way takes into account both the commonality and peculiarity of the 

students. All of the above-mentioned requirements and features (i.e., 

1-7) are handled by BRIDGES automatically and efficiently. 

Validation and Processing of Self-Rating Multiple 
Intelligences Data -An Exemplary Case Study 

Item and Scale Analyses of Self-Rating Multiple Intelligences Data 

As explained above, the measurement instrument used in this study is a 

4-point self-rating Likert scale. There are 15 items for each of the eight 

multiple intelligence constructs. The full scale comprises of 120 items. 

Maximum score of each intelligence construct is 60 (i.e., 15 x 4) and mini

mum score is 15 (i.e., 15 x 1 ). The maximum range is therefore 45. In reality 

it is not possible to attain this maximum range. Cheung, Tang, and Lam 

(2003) revealed that range of score of the multiple intelligence construct is 

around 30, depending on the reliability of the construct concerned. This 

means that we can easily band the multiple intelligence constructs into four 

levels of progression so that there are 6 to 8 points difference to ensure that 

the graded bands are segmented for clear construct interpretation. In the 

present exemplary case study, Cronbach-alpha reliabilities of the eight in

telligence constructs are: linguistic (0.807), logical-mathematical (0.812), 

spatial (0.776), bodily-kinesthetic (0.710), musical (0.836), interpersonal 

(0.841 ), intrapersonal (0. 797), and naturalist (0.858). Because ofthe favorable 

reliabilities of multiple intelligence constructs, it is anticipated that suffi

cient systematic item variances are available for the construction of MI 

Spectrum. 

Transforming Levels of Progression from Norm-Referenced 

Measurements into Criterion-Referenced Descriptions 

BRIDGES is a computerized assessment system run on Microsoft windows 

Excel environment. It automatically validates the eight intelligence 
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constructs. After pruning bad items with negative discrimination (i.e., cor

rected item-total correlation smaller than zero), the total score of each of the 

eight multiple intelligence constructs is computed. Contrary to the most 

common practice of banding students with pre-determined cut-off scores, 

BRIDGES starts by banding the sampled students into four levels of pro

gression in accordance with the quartiles (i.e., Q1, Q2, Q3) of the total scores 

of each of the eight multiple intelligence constructs. It is note-worthy that 

banding done in this way is essentially norm-referenced. In order to allow 

for a clearer interpretation of the progression levels, it is necessary to adjust 

the thresholds of the progression levels so that all levels are clearly seg

mented for construct interpretation. 

Table 2 shows that after adjustment of the thresholds there are at least 

6-8 point score differences between consecutive levels of progression for 

each of the eight multiple intelligences. This means that for a scale measur

ing a construct of 15 items, if a student's progression level is one level higher 

than that of his/her peer, then there is an average of 6 to 8 items (i.e., half of 

the number of items in a scale) the ratings of which are at least one point 

higher (i.e., one level higher in the 4-point Likert scale) than that of his/her 

peers. BRIDGES then proceeds to analyze the response patterns and pecu

liarities revealing how students of each level of progression rate themselves 

on the 15 items of each of the eight multiple intelligence constructs. 

Table2 Frequency Distribution by levels of Progression of Multiple 
Intelligences of Sampled Students (N = 199) 

L LM s BK M J N 

Thresholds of levels of progression 
From level I to 2 31 30 33 33 31 34 34 29 
From level 2 to 3 38 36 39 40 39 41 42 36 
From level 3 to 4 45 44 46 46 47 47 48 45 

Frequency distribution by levels of progression 
Progression level I 33 28 27 27 31 28 31 30 
Progression level 2 73 72 81 81 74 83 81 71 
Progression level 3 59 64 58 63 64 60 61 64 

level4 34 35 33 28 30 28 26 34 

The eight intelligences are: linguistic (L), logical-mathematical (LM), spatial (S), bodily-kinesthetic 
(BK), musical (M), interpersonal (1), intrapersonal (J), and naturalist (N). 



Ml Computerized Assessment System 63 

Results of these analyses may be used to arrive at a clear and compre

hensive interpretation of the levels of progression of each of the eight multiple 

intelligence constructs. In this way, BRIDGES transforms measurements 

from norm-referenced into criterion-referenced ones (see the caveat in the 

section below). The frequency distribution of students by levels of progres

sion of each of the eight multiple intelligences are also summarized in Table 

2. MI spectrum with comprehensive interpretation of progression levels, as 

well as response pattern reports for each of the eight multiple intelligences 

are available for counseling students and setting up of intelligence-fair learn

ing environments (see Appendix A and B for some samples of assessment 

reports). 

Three Caveats of Research Design 

1. The first caveat is that although Gardner's theory of multiple intelli

gences is based on brain sciences, empirical support is still scant and 

inadequate (see Cheung, 2000, for a concise delineation of the neu

ropsychological foundation of the theory of multiple intelligences). 

BRIDGES as a computerized assessment software cannot autonomously 

supply brain-based recommendations for intellectual development and 

student counseling. Instead, BRIDGES should be further developed into 

a guidance and counseling approach/paradigm within which recom

mendations for intelligences exploitation and development are aimed 

to be brain-based as far as practicable (see Cheung, 2004b, for a de

tailed discussion of BRIDGES approach/assessment paradigm). 

Undoubtedly, Gardner's theory of multiple intelligences needs to be 

scientifically tested and proven further in brain science. In the educa

tional arena, empirical evidence in support of the theory is still 

discernible (see Cheung, 2004c, for an explication). 

2. The second caveat is that it is not the intention of the present study to 

compare between students within a school, nor to compare between 

schools in the target population. The study is meant to be school-based 

so that teachers attempt to know their students' intellectual potentials 
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and inclinations better through the self-report multiple intelligences 

questionnaire. Unfortunately, in assessing psychological attributes of 

which a sound theoretical base is lacking, the distinction between norm

referenced and criterion-referenced measurement of these attributes very 

often can only be an artificial one. This is because researchers need to 

use the norms in practice to inform them how the criteria should be set 

so that meaningful construct interpretation is possible. This is why the 

self-report questionnaire in the present study remains essentially a norm

referenced test with the norm being the group of test takers in a specific 

school under study. Nonetheless, the eight multiple intelligences 

constructs, once classified into clearly segmented graded bands,·can be 

explicated and used to describe students' levels of progression. (see 

Cheung, 2002, for an explanation of the bridging and communication 

function of multiple intelligences profiles) 

3. The third caveat is that validation of multiple intelligence constructs 

with achievement or performance-based measures is not a straight for

ward business. In an examination-oriented educational system, there is 

no logical reason to believe that these measures are necessarily linearly 

related, e.g., a student who reported very high linguistic intelligence 

should show comparable achievements and performance in language

related domains. While it is partly true that the computerized assessment 

program remains largely functioning as a self-reported questionnaire 

that is open to the subjective judgment of the students, it is important to 

point out that this assessment approach is also contingent upon the "er

rors" detected rendering the measurements less objective within certain 

acceptable limits in order to expose the individuality of the test-takers 

for purposes of student counseling (see Appendix B for an illustration). 

One main purpose of multiple intelligences assessment is to locate the 

strengths and weaknesses, i.e., the profiles of intellectual potentials and 

inclinations. The use of the BRIDGES approach through the use of 

self-rated questionnaires can be shown in an earlier study to serve this 

purpose well (Cheung, Tang, & Lam, 2003). 
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Science Stream and Gender Differences in Multiple 
Intelligences -An Exemplary Case Study 
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Stream of study (arts/science) and gender (boy/girl) are two important indi

cators that help educational practitioners examine whether the learning 

environments are intelligence-fair or not- an important issue pertaining to 

exploitation of human potentials and development oftalents and personalities. 

Other indicators (e.g., examination results, misconduct) can be examined in 

similar manners. Reported below are research findings from the secondary 

school in the present study- a very established school in Macao that is 

highly regarded by both students and parents. The purpose of the ensuing 

two brief reports is to demonstrate the versatility of BRIDGES it allevi

ates the burden of the school to undertake statistical analyses oflarge quantity 

of data collected in the study. More detailed analyses and follow-up studies 

are required for an evaluation of the meanings and implications of the 

research findings. 

Science Stream Differences in Multiple Intelligences 

Table 3 reveals that there are significant differences (p value < 0.05) in 

student proportion across the four levels of progression between the arts 

and science streams. This finding is applicable to four out of the eight mul

tiple intelligences, namely linguistic (p value= 0.008), logical-mathematical 

(0.000), spatial (0.013) and the naturalist (0.000). Evidently, as far as the 

linguistic, logical-mathematical and spatial intelligences are concerned, there 

are higher proportions of science than arts students associated with higher 

levels of progression (i.e., 3 and 4). This superiority for the science students 

is also present at the highest progression level (i.e., level4) of the other five 

intelligences (i.e., musical, bodily-kinesthetic, interpersonal, intrapersonal 

and naturalist). The results so far give us the impression that the arts stu

dents are educ;:ttionally put in a less advantageous position. Fortunately, for 

the naturalist intelligence, there is relatively higher proportion of arts 

(34.4%) than science students (30.2%) at the third level of progression and 
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this pattern is also present in the bodily-kinesthetic and interpersonal 

intelligences. Overall, the impression is that the science students have a 

tendency to rate themselves highly on all the eight multiple intelligences, 

whereas the arts students have a tendency to regard themselves highly at the 

second best level of progression (i.e., level3) of some intelligences that are 

not directly pertaining to science and technology. 

Table 3 Comparison of Number of Students for Each of the Four 
Progression Levels of Multiple Intelligences Between the Two 
Streams of Study 

Type of 
Progression Levels of Multiple Intelligences 

2 3 4 
Intelligence Science Arts Science Arts Science Arts Science 
L 11 22 36 37 34 25 25 
[0.008] (10.4%) (23.7%) (34.0%) (39.8%) (32.1%) (26.9%) (23.6%) 
LM 7 21 34 38 36 28 29 
[0.000] (6.6%) (22.6%) (32.1%) (40.9%) (34.0%) (30.1%) (27.4%) 
s 16 11 33 48 33 25 24 
[0.013] (15.1%) (11.8%) (31.1%) (51.6%) (31.1%) (26.9%) (22.6%) 
BK 13 14 41 40 31 32 21 
[0.100] (12.3%) (15.1%) (38.7%) (43.0%) (29.2%) {34.4%) {19.8%) 
M 14 17 36 38 36 28 20 

Arts 
9 

{9.7%) 
6 

{6.5%) 
9 

{9.7%) 
7 

(7.5%) 
10 

[0.270] (13.2%) (18.3%) (34.0%) (40.9%) (34.0%) {30.1%) (18.9%) (10.8%} 
I 13 15 45 38 28 32 20 8 
[0.150] (12.3%) {16.1%) (42.5%) (40.9%) (26.4%) {34.4%) {18.9%) (8.6%} 
J 15 16 40 41 34 27 17 9 
[0.481] {14.2%) (17.2%) (37.7%) (44.1%) (32.1%) (29.0%) (16.0%) (9.7%) 
N 11 19 34 37 32 32 29 5 
[0.000] (10.4%) (20.4%) (32.1%) {39.8%) (30.2%) (34.4%) (27.4%) (5.4%) 

p value of Pearson chi square significance test enclosed in square brackets; percentage of 
students of each of the four levels of progression within the two streams of study enclosed in 
round brackets; the eight intelligences are: linguistic (L), logical-mathematical (LM), spatial 
(S), bodily-kinesthetic (BK), musical (M), interpersonal (1), intrapersonal (J), and naturalist (N). 

Gender Differences in Multiple Intelligences 

Table 4 reveals that there is significant gender difference in student propor-

tion across the four levels of progression and this finding is applicable to 

logical-mathematical intelligence only (p value= 0.000). It is evident that 

boys rated themselves more favorably than the girls on the logical-

mathematical dimension. A similar but less evident pattern is also seen on 

the naturalist dimension. In spite of these, the superiority of the girls ap

pears to lie on the linguistic and musical intelligences. This is because at the 
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highest level of progression (i.e., level= 4) there is a higher proportion of 

girls than boys. At the same time, there are lower proportions of girls than 

boys on the low end of progression (i.e., level =1) for spatial, musical and 

interpersonal intelligences. Furthermore, there are higher incidences of girls 

than boys at the second best level (i.e., level= 3) for both interpersonal and 

intrapersonal intelligences. As suggested by the course coordinators of the 

school, these gender difference results are not unexpected although addi

tional information and data are needed for an adequate explanation. 

Table 4 Comparison of Number of Students for Each of the Four 
Progression Levels of Multiple Intelligences Between Boys and Girls 

[0.626] (15.0%) (18.5%) (37.4%) (35.9%) (32.7%) (26.1%) (15.0%) (19.6%) 
LM 4 24 32 40 44 20 27 8 
[0.000] (3.7%) (26.1%) (29.9%) (43.5%) (41.1%) (21. 7%) (25.2%) (8.7%) 
s 19 8 36 45 32 26 20 13 
[0.090] (17.8%) (8.7%) (33.6%) (48.9%) (29.9%) (28.3%) (18.7%) (14.1%) 
BK 12 15 42 39 34 29 19 9 
[0.348] (11.2%) (16.3%) (39.3%) (42.4%) (31.8%) (31.5%) (17.8%) (9.8%) 
M 19 12 39 35 37 27 12 18 
[0.328] (17.8%) (13.0%) (36.4%) (38.0%) (34.6%) (29.3%) (11.2%} (19.6%) 
I 16 12 46 37 27 33 18 10 
[0.345] (15.0%) (13.0%) (43.0%) (40.2%) (25.2%) (35.9%) (16.8%) (10.9%) 
J 16 15 45 36 32 29 14 12 
[0.977] (15.0%) (16.3%) (42.1%) (39.1%) (29.9%) (31.5%) (13.1%} (13.0%) 
N 16 14 34 37 35 29 22 12 
[0.449] (15.0%) (15.2%) (31.8%) (40.2%) (32.7%) (31.5%) (20.6%) (13.0%) 

p value of Pearson chi square significance test enclosed in square brackets; percentage of 
students of each of the four levels of progression for boys and girls enclosed in round brackets; 
the eight intelligences are: linguistic (L), logical-mathematical (LM), spatial (S), bodily-kinesthetic 
(BK), musical (M), interpersonal (1), intrapersonal (J), and naturalist (N). 

Conclusions 

BRIDGES is now under implementation and experimentation in a number 

of secondary and primary schools in Macao. It is also recently introduced to 

schools in Hong Kong, Taiwan and mainland China and received great 

attention. According to our observations, there are three good reasons for 

this initial success: 
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1. BRIDGES is based on Gardner's theory of multiple intelligences. Teach

ers and educators in the region subscribe to its basic idea that children 

are all intelligent in certain respects and it is important to exploit and 

nourish these potentials for an all-round life-long education. In addition, 

recent curriculum reform in China points to the need to develop school

based curriculum that develops each individual's potentials as fullest as 

possible. This paves the way for school restructuring along these 

reform directions. 

2. BRIDGES is user-friendly and easy to use. The system is based on 

Excel and can be run on any Microsoft windows environments. All the 

analyses reported in this paper are automatic, facilitating the teachers 

to validate the multiple intelligences constructs before MI -spectrum and 

counseling reports are produced and issued to the students. Schools 

may use the MI -spectrum, together with the reports of stream and gen

der differences, to form learning groups for collaborative projects, to 

design co-curricular activities to exploit and develop students' potentials, 

to advise students on academic and career matters, etc. 

3. Last but not least, this computerized assessment system is easy to be set 

up and is very much welcomed by the principals, teachers and parents. 

Testing time is around an hour only. Once the data are input into 

BRIDGES, the rest are handled completely by the system. Our experi

ence is that a school of more than one thousand students can issue 

MI-spectrum to students within a few days' time. Schools may also use 

the gender and stream differences results to evaluate current streaming 

practices to see if the educational environment is intelligence-fair or 

not. 
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Appendix A 

A Sample of Multiple Intelligences Spectrum of a Typical Student (In Chinese) 

Note: There are altogether four levels of progression for each of the eight intelligences. Interpretation of 

the progression levels is based on the analysis results made by BRIDGES. Schools need to rephrase the 

interpretation to facilitate communication with students and parents. As such, the MI-spectrum is crite

rion-referenced. 
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Appendix B 

A Sample of Musical Intelligence Response Pattern Report of a Typical Student 

Musical Intelligence 

I am able to play one or more musical 

instruments. 

I like to sing freely, and use limbs to tap 

beats lightly and inadvertently. 

I like to whistle, and engage in singing and 

can finish work more attentively and quickly. 

Generally I am able to sing a song correctly 

even though I listen to it once or twice. 

I am able to compose the lyric of a piece of 

music so as to express my feeling and emotion. 

I am able to listen to the inner meanings and 

appreciate the background of a piece of music. 

Note: There are altogether eight reports for each of the multiple intelligences. Teachers can use these 

reports to counsel students and inquire about peculiar responses made by the students. The "#" sign 

indicates responses made by the student and "+" sign points out the most probable response made by 

students of the same level of progression as the student reported here. 


