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Math Skill and Multiple Intelligences

Math Skill and the Multiple Intelligences:
An Investigation into the MI Profiles of High School Students with Varying Levels of Math Skill
Abstract

This study examines the differences in the multiple intelligences (MI) profiles of high
school students with varying levels of math skill. Significant differences are found in four
main MI scales (linguistic, logical-mathematical, inter and intrapersonal) and a range of
specific skills among high, moderate and low reading skill groups. The high math skill
group is found to be more logical and individual achievement oriented. The moderate
group has strengths in the more socially focused realms as does the low math group with
the additional strength in musical appreciation and practical problem solving that is
personally meaningful. Significant differences were also found between boys and girls
MI profiles at the high and low levels. The findings support an MI-inspired differentiated
instructional approach that is both personalized for individual students as well as group
instruction that engages general characteristics of math students at all skill levels.
Participants were 215 9" grade students from a suburban U.S. high school who completed
the Ohio State Achievement Tests along with the Multiple Intelligences Developmental

Assessment Scales (Shearer,1996).
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Math Skill and the Multiple Intelligences:
An Investigation into the MI Profiles of High School Students with Varying Levels of Math Skill

This study investigates the relationship among the multiple intelligences and math skills.
For over 20 years, advocates for the adoption of multiple intelligences (MI) inspired instruction
and curriculum have described its beneficial contributions to students’ academic success,
(Armstrong, 1994; Campbell, Campbell & Dickinson, 1992; Coreil, 2003;Gardner, 1993; Kagan
& Kagan, 1998; Lazear, 2003) but usually without reference to research that describes the
relationship between a student’s MI profile and math achievement. It is generally assumed at
face value that the logical-mathematical intelligence is fundamentally related to math skill, but
that it can be taught effectively with the other intelligences. How exactly to use the other
intelligences to teach mathematics to students is then left to each teacher’s imagination and
invention.

Traditional approaches to teaching math that involve ability level tracking and simplified
curriculum for low achieving students have come under increasing criticism for their
ineffectiveness (Slavin, 1990; Burris, et al, 2006; Wheelock, 1992;Gamoran, 1992). A number of
researchers have identified the beneficial effects of heterogeneous ability math class grouping,
but acknowledge that essential to the success of “detracking” may be factors such as a rigorous
accelerated curriculum for all students, differentiated and enriched instruction, highly qualified
teachers, high expectations and positive classroom cultures (Burris, et al, 2006). The assembly-
line metaphor might best describe the ‘tracking’ system of math education. High ability students
move faster through a curriculum that includes more complex activities. Low track students

encounter simpler tasks in a slower paced curriculum. Track selection (and curricula content for
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track levels) for students is determined solely by math test scores without regard to a student’s
full intellectual profile, or other factors.

Three factors that are reported to have a direct connection to the success of heterogeneous
math classrooms: 1) enriched curricula; 2) generous resources in providing support to struggling
students; and 3) supporting math teachers creation and implementation of “enriched curricula”
that will meet the needs of math learners at all ability levels (Slavin, 1990). To deepen our
understanding of these three issues, this research investigates if there are differences in the MI
profiles of students who display varying levels of math ability. Questions addressed include, Are
there distinctive profiles of MI abilities and skills for those students with high, moderate and low
math skills? If so, then, can inferences be drawn from these data that will be useful to enhance
math instruction particular to each level of math skill?

Differentiated instruction for struggling math students often involves the use of “hands-
on” and practical, high interest materials (Wahl, 1999). MI-inspired instruction, however, goes
beyond mere “interests’ in an attempt to activate alternative, perhaps stronger thinking skills that
students’ possess. For example, for the student who is high spatial and visually artistic, s/he
would be encouraged to visualize and then sketch a difficult math problem in order to facilitate
its understanding. The theory is that using one’s strongest intelligence will not only hold the
student’s interest, but also promote greater cognitive engagement with specific math operations.

Such a personalized, multi-modal approach to “enriched” math instruction may be
effective for situations where time and resources permit a close and creative interaction between
student and instructor, but is generally not likely to occur during the more typical group math
instruction in the classroom. Societal pressure for ever greater math performance has prompted

many schools to raise their basic math requirements with the expectation that all students will
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successfully complete more than one algebra course prior to graduation (Burris, 2006). Students
forced to be in accelerated math classes that do not provide support for their limited math skills
nor recognized for their other MI strengths are at further risk for becoming demoralized,
marginalized and dropping out (Anagnostopoulos, 2006).

This rising tide of expectations places ever greater pressure on students, teachers and
school systems that are all judged by their math (and reading) test scores. The danger is that low
skill students will opt out of the system and be completely left behind and that moderate skilled
students will respond in negative and harmful ways to the increased pressure to improve math
weaknesses while attention to their other MI strengths are minimized (or even denigrated). Japan
is famous for its world-class math test scores, but also infamous for its growing suicide rate
among adolescents (Shiyo, Y., et al, 2002). Some researchers perceive a direct causal connection
between these two events.

It is a different situation in Singapore (although the suicide rate among adolescents is also
increasing there) where educators are concerned that students rank high on academic skills, but
lack innovative thinking, creative risk-taking, individual initiative, and entrepreneurial spirit
necessary for future economic progress (Singapore, 2003). These “non-academic” characteristics
often cited as strengths of the American educational system are endangered if the drive for ever
higher math test scores dominates our educational philosophy, curriculum and instructional
approaches.

An essential question for educators becomes, Will the pressure for higher test scores
encourage us to “do more of the same” type of instruction (referred to by critics as “drill and

kill” and “teaching for the test”) or can a multiple intelligences understanding of students inspire
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an enriched and personalized-type of instruction and curriculum that enlists the creative use of
both students and teachers’ multiple intelligence’s strengths?

This project investigates if there are common MI characteristics among students at
varying math skill levels that can inform group instruction (regardless of the type of ability
grouping) to increase instructional effectiveness and the design of “enriched” curricula. Ideally,
MI-inspired math strategies would increase both motivation for math activities as well as
memorization of basic skills, effective performance, and conceptual understanding. The
appropriate strategies to accomplish these goals could be selected from both individual student
MI profiles and class MI charts that highlight limitations as well as strengths.

Method
Sample and Procedures

Two hundred and fifteen students comprising the entire 9" grade at a small Midwest,
suburban U.S. high school participated in this study. There were 123 males (56%) and 91
females (42%) and about 3% were African American and the remainder Caucasian. Ninth grade
students are typically either 14 or 15 years old and come from working class or lower-middle
class families. The school has a good academic reputation and meets the state criteria as an
“effective school” based on its overall reading and math test scores and other criteria.
Subgroups.

Subgroups of students were also previously identified as “Gifted and Talented” or
“Specific Learning Disabled.” School personnel report that various methods were used to qualify
students for special designation, including previously administered group achievement tests,

multi-factored educational evaluations and individual psychological assessments.
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Measures

Multiple Intelligences.

The Multiple Intelligences Developmental Assessment Scales (MIDAS) is a self-
completed questionnaire that can be administered and interpreted by teachers, counselors and
psychologists (Shearer, 1996). The MIDAS consists of 119 items each with six response choices
(e.g., “Are you good at finding your way around new buildings or city streets?” Not at all, Fairly
Good, Good, Very Good, Excellent, I don’t know or Does not apply). Response anchors are
uniquely written to match each question’s specific content and calibrated to the responses of a
representative U.S. sample. A Does not apply or I don’t know option is provided for every
question so that the respondent is not forced to guess or answer beyond his or her actual level of
knowledge. Percentage scores for each scale are calculated from the total number of responses to
questions using a complex scoring matrix derived from factor analytic studies. Some questions
score on more than one scale as is appropriate to the question’s content and as indicated by factor
loading.

The MIDAS was initially developed in 1987 as a structured interview format that
provides a quantitative and qualitative profile describing the respondents’ intellectual disposition
in eight main scales and 26 subscales. The MIDAS questions inquire about developed skill,
levels of participation, and enthusiasm for a wide variety of activities that are naturally
encountered as a part of daily life. A MIDAS scale score represents the person’s “intellectual
disposition” which has been defined as "thinking performance in everyday life in terms of skill,
behavior and preference." Scores are reported as simple percentages on a scale ranging from 0 —
100%. Criterion validity studies (Shearer, 1996) cite the following general categories to facilitate

interpretation:
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100 — 80 = Very High
79 — 60 = High
59 - 40 = Moderate
39 -20 =Low
0-19 = Very Low
Numerous studies in the US and around the world (Canada, Chile, UK, Singapore, Korea,
Hong Kong, Turkey, Taiwan, Malaysia, etc.) have investigated the reliability and validity of the
MIDAS and early studies are summarized in The MIDAS Professional Manual (Shearer, 1996).

More recent studies are available at the publisher’s website www.MIResearch.org. Based on the

results of previously published reliability and validity studies, the MIDAS was favorably
evaluated (Buros, 1999), suggesting support for use of the MIDAS within educational contexts.
Researchers have concluded that a majority of respondents are able to provide a “reasonable
estimate” of their multiple intelligences strengths and limitations.

Math Ability

As required by state law at the time, all eighth grade students were administered the Ohio
Achievement Tests for Reading and Math (Ohio Department of Education, 2006). The Math test
is comprised of five subtests assessing number operations, measurement, geometry, algebra and
data analysis. State-wide group norms are published on the Department of Education’s website

http://www.ode.state.oh.us/proficiency/.

Data Analysis
The Ohio Math Achievement (2005) test reports results in four categories:
Advanced: 459 - 551

Accelerated: 432 - 458


http://www.ode.state.oh.us/proficiency/
http://www.MIResearch.org/
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Proficient: 400 - 431
Basic: 379 - 399
Limited: 282 - 378

In order to clearly understand the differences in various Math skill levels the data was
recategorized into three levels: High = Advanced 459 — 551 (n= 29); Moderate= 400 — 431 (n=
72); and Low = 282 — 399 (n=34) .

The mid-high level group (Accelerated) was removed from these analyses to facilitate a
distinct understanding of sub group differences. Due to the small group sizes of the two lowest
levels they were combined into a single Low group. This resulted in a sample size of 135
comprised of 50 (37%) girls and 85 (63%) boys. This boy-to-girl ratio is different from the entire
population where 42% were girls and the mean Math test score for the population was 430 vs.
421 for the selected sample.

Data analysis involves several steps. First, whole group and sex descriptive statistics for
all measures. Second, highly skilled math students, moderately skilled and then low skilled math
students MI characteristics are reviewed. Finally, the MI characteristics of the three skill levels

are compared and contrasted and educational implications discussed.

Results

Whole Sample Group
The mean Math test score for the sample is 421 (SD 35) (Proficient) and the three
subgroups means are found to be appropriately categorized according to state standards:

Advanced, Proficient and Basic.




Table 1. Math Test Means by Group
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34

72

29

Math Test
Math Grps Mean N
Low 386.32
Mod 414.36
High 478.45
All 421.07

135

SD

10.58

9.35

19.62

34.60

The MIDAS mean main scale scores are all in the moderate range from 42% to 57%,

which are comparable to other 9" grade students cited by the publisher (Table 2) (Shearer, 2006).

The two lowest scales are naturalist and logical-math and interpersonal is the highest. The

majority of scales cluster around the mid-range of 50% except that logical-math and naturalist

are slightly lower than the entire 9" grade group. This is a result of eliminating the mid-high

Math test group from the sample.

Table 2. Mean MI Scale Scores for Normative, All, Sample Groups

MI Main Scale

INTERPERSONAL

KINESTETHIC

MUSICAL

SPATIAL

INTRAPERSONAL

LINGUISTIC

Sample

56.82

51.02

50.96

50.40

49.88

48.49

S.D.

16.93

17.48

21.28

17.36

14.46

17.25

All

M
57.83
52.71
51.08
51.46

51.71

50.07

SD
16.47
17.24
21.72
17.51

13.57

17.03

10

Norm

M SD
53.65 17.03
50.10 17.16
47.89 20.58
50.43 17.06

49.82 14.63

47.70 18.10
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LOGICAL-MATH 4597 17.10 47.89 16.46 48.25 16.39

NATURALIST 4235 1956 44.34 1991 4419 19.18

Note. Groups: Sample, n= 135; All grp, n= 215; Norm grp, n= 3119.

There are three scales identified by ANOVA analysis (and post hoc two-tailed T-tests)
with significant differences between boys and girls: logical-math (p<.00); interpersonal (p<.00)
and intrapersonal (p<.05) (Table 3). The musical scale approaches significance at .10. Girls as a
group score more highly on the interpersonal (62% vs. 54%) and musical (55% vs. 49%) scales.

Boys score higher on the logical-math (50% vs. 40%) and intrapersonal (52% vs. 47%) scales'.

Table 3. A Comparison of Boys and Girls on MI Mean Main Scale Scores

MI Main Scales

SEX MUSIC  KINEST LOGIC  spaATIAL LING INTER INTRA NATUR
Girls Mean 54.83 49.34 39.56 47.55 50.42 61.80 46.72 42.00
SD 20.28 19.33 13.87 17.52 16.86 17.43 14.32 19.67
Boys Mean 48.69 52.01 49.74 52.07 47.35 53.89 51.73 42.55
SD 21.64 16.33 17.76 17.15 17.48 16.01 14.30 19.62
Mean 50.96 51.02 45.97 50.40 48.49 56.82 49.88 42.35
All SD 21.28 17.48 17.10 17.36 17.25 16.93 14.46 19.56

Note. Boys, n= 85, Girls, n = 50; All n=135.

A review of the logical-math subscales (Table 4) reveals that there are significant

differences in favor of the boys on the School Math, Logic Games and Everyday Math subscales.

11
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The difference in the Everyday Problem Solving subscale between boys and girls mean scores

(57% vs. 52%) is not statistically significance.

Table 4. Boys vs. Girls Logical-math Subscale Means

MI Logical-math Subscales

SEX SCHLMATH LOGGAM EVYMATH PROBSLV
Girls Mean 31.83 40.06 33.53 51.83
SD 24.75 19.02 14.91 21.31
Boys Mean 43.77 54.14 47.11 56.82
) 30.03 21.26 21.91 23.23
Al Mean 39.35 48.92 42.08 54.97
SD 28.68 21.49 20.63 22.58

Note. Groups. Boys n= 85, Girls n=50; All n=135.
Abbreviations: SCHLMATH= School Math; LOGAM= Logic Games; EVYMATH = Everyday

Math; PROBSLV = Problem Solving.

Discussion

Overall, the MI profile of this sample of ninth graders is generally similar to a normative
sample with the exceptions that the interpersonal and musical scales are slightly higher and the
logical-math scale is a little lower. It is striking that girls score lower on the main logical-math
scale as well as three logical-math subscales, but not the Everyday Problem Solving scale. This
is not surprising because the same pattern of scores is observed in the normative sample, but the

differences are not quite so large between boys and girls.

12
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Each of the three Math skill groups will now be reviewed separately.
Moderate Math Achievement
The moderate Math group (N= 72) scores in the Proficient range on the Math test (m=

414, 9 SD) and is comprised of 32 girls and 40 boys. There are six students with Specific

Learning Disability designation and four identified as Gifted and Talented. The mean MI scale

scores range from 42% (Naturalist) to a high of 57% (Interpersonal) and all the mean scores are

in the moderate range, which is very similar to the 9" grade as a whole. It is interesting that this

Moderate group also closely resembles the normative 9" graders with the exceptions of being a

few percentage points higher on the interpersonal and musical scales and a few points lower on

the logical-math and naturalist scales.

ANOVA analysis of this Moderate group finds three scales with significant differences
(post hoc two-tailed T-tests) between boys and girls: Interpersonal (p<.01, girls 63% vs. boys
49%) musical (p<.03, girls 55% vs. boys 44%) and linguistic (p<.03, girls 51% vs. boys 43%).

The logical-math scale approaches significance (p<.08, girls 40% vs. boys 46%) (see Table 5).

Table 5. Moderate Group Mean MI Scale Scores by Sex

MI Main Scales

Sex Musical Kinest Math Spatial Ling Interper  Intraper Nature
Girls Mean 55.45 50.39 39.89 49.16 51.39 63.08 48.62 45.22
SD 19.68 20.39 12.47 18.00 17.26 18.55 14.50 17.41
Boys Mean 44.26 51.55 46.25 51.65 43.35 53.01 49.39 40.23
SD 22.40 17.42 16.87 15.99 14.75 14.88 12.66 18.34
All Mod. Mean 49.24 51.04 43.42 50.54 46.92 57.49 49.04 42.45

13
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SD 21.82 18.67 15.31 16.84 16.30 17.24 13.42 17.98

Note. Groups. Girls n= 32; Boys n= 40; All Mod. n=72.

The only differences identified by ANOVA analysis between the boys and girls math-
logic subscales are for two subscales: Logical Games (p<.01., boys= 52%, girls= 40%) and
Everyday Math (p<.01, boys=45%, girls = 34%) (Table 6). Both groups score in the low range
on the School Math subscale (32% and 33%) and in the moderate range on Everyday Problem

Solving.

Table 6. Moderate Math Group Boys vs. Girls Logical-math Subscale Means

Logical-math Subscales

Sex SCHLMATH  LOGGAM  EVYDY  PROBSLV
Girls Mean 31.51 39.93 34.18 52.60
SD 21.40 19.41 12.86 21.72
Boys Mean 33.23 52.00 45.29 54.80
SD 23.16 21.60 20.62 23.40
All Mod. Mean 32.46 46.63 40.36 53.82
SD 22.25 21.38 18.35 22.54

Note. Groups. Girls, n= 32; Boys, n=40; All, n=72.
Abbreviations: SCHLMATH= School Math; LOGAM= Logic Games; EVYMATH = Everyday

Math; PROBSLYV = Problem Solving.

14
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To better understand the specific MI profile of the moderate Math group, the MIDAS

subscales are listed hierarchically from highest to lowest in Table 7.

Table 7. Moderate Group MIDAS Subscales Listed Hierarchically

Subscale
Persuasive
People

Musical Apprec
Athletics
Personal Know
Management

Effective

Sensitivity Peopl
Social
Animal
Artdesgn
Probslv
Rhet
Objects
Spataw
Spatps
Instru
Loggam
Writing
Comm.
Dext
Express

Evydy

Mean

60.12

57.50

56.37

56.25

56.17

56.11

55.78

55.66

53.82

53.23

52.97

52.50

50.79

49.07

48.89

47.49

47.14

47.13

46.00

44.64

4431

41.30

40.46

Std. Deviation

19.17

19.15

23.83

24.11

17.17

19.44

20.90

22.12

24.55

20.92

22.81

21.09

19.79

23.89

20.58

20.92

30.40

20.53

23.19

17.74

18.90

16.14

21.12

15
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Vocal Music 40.10 25.29
Plants 39.87 22.59
Science 39.85 20.45
Compose Music 39.29 26.94
School Math 37.67 25.35
Calculations 36.33 21.50

Note. N= 72. Bold values = eight highest and lowest subscales. See abbreviations in Appendix 1.

Discussion

A review of the Moderate group’s MI subscale profile reveals several interesting
findings. First, the highest eight subscales and mean scores are nearly identical with the sample
as a whole. Second, four of the eight highest subscales pertain to interpersonal activities and
most of the logical-math subscales are near the bottom of the subscale profile. The highest
logical-math subscale is Everyday Problem Solving. School Math and Calculations are the two
lowest subscales. It is obvious that the moderate Math student is more skilled in the social realm
than in logical-mathematical thinking. The academic aspects of logical-math scale are in the Low
range (33%), but Everyday Problem-solving is adequately developed in the Moderate range.

This would indicate that the best approach for teaching Math to typical, moderately
skilled students is through social, practical, problem-solving tasks. Musical, interpersonal and
linguistic tasks may be better suited to girls MI profiles. The boys’ three highest scales are
interpersonal, spatial and kinesthetic. Both boys and girls will respond to interpersonal tasks, but

girls will be less inclined towards spatial and kinesthetic activities.

16
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High Math Achievement Group

The highly skilled Math group (n= 29) is comprised of 6 girls and 23 boys with a mean
Math achievement test score of 478 with a SD of 19, which is in the Advanced level. Of this

group, 21 were previously identified as Gifted and Talented.

Table 8. High Group Mean MI Scale Scores by Sex

MI Main Scales
Sex Musical Kinest Logic Spatial Ling Interper Intraper  Nature
Girls Mean 45.63 52.05 53.08 48.12 54.52 67.53 55.70 40.05
SD 29.69 18.39 17.71 20.09 22.79 15.79 12.87 35.38
Boys Mean 54.40 56.60 61.31 53.56 54.46 58.12 59.43 41.53
SD 21.47 14.82 15.79 16.14 18.83 17.80 15.04 20.29
AllHigh  Mean 52.59 55.66 59.61 52.43 54.47 60.07 58.66 41.22
SD 23.08 15.38 16.23 16.78 19.27 17.57 14.48 23.40

Note. Groups. Girls n= 6; Boys n= 23; All High, n=29

ANOVA analysis reveals no significant differences between boys and girls on the MI
main scale scores, which range from 41% for naturalist to 60% for the interpersonal and 59% for
logical-math and intrapersonal scales (Table 8). However, the girls high Math group is much
smaller (n=6) than the boys group (n=23) so that statistical differences are less likely to occur
even though there are mean scale differences between the boys and girls. Likewise, no

significant differences are found among the logical-math subscales (Table 9).

17
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Table 9. High Math Group Boys vs. Girls Logical-math Subscale Means

Logical-math Subscales

Sex SCHLMATH LOGGAM EVYDY PROBSLV
Girls Mean 66.67 51.07 49.58 58.33
SD 24.70 16.51 16.15 28.40
Boys Mean 78.26 63.87 60.98 55.99
SD 20.99 20.55 21.13 22.78

Note. Groups. Boys n= 23, Girls n= 6.
Abbreviations: SCHLMATH= School Math; LOGAM= Logic Games; EVYMATH = Everyday

Math; PROBSLV = Problem Solving.

To better understand the high Math group’s specific MI strengths and limitations the

MIDAS subscales are listed hierarchically from highest to lowest (Table 10).

Table 10. High Math Group MIDAS Subscales Listed Hierarchically

18
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Subscale Mean SD

School Math 75.86 21.86
Persuasive 69.83 18.68
Athletics 68.59 21.71
Writing/Reading 64.24 23.56
Calculations 62.38 20.50
Musical Apprec 61.44 23.32
Logic Games 61.22 20.21
Personal Know 61.22 17.95
EFFECTIV 61.17 19.23
OBJECTS 59.07 23.04
EVYDY 58.62 20.48
SENS 57.67 20.92
MANAGE 56.94 21.54
INSTRU 56.90 32.83
RHET 56.61 20.55
PROBSLV 56.47 23.51
SOCIAL 55.30 22.85
PEOPLE 53.45 22.02
SPATPS 53.35 18.45
SPATAW 53.24 18.31
COMM 49.08 22.68
Artistic Design 46.71 26.51
Express Sens 46.46 20.95
Animal Care 45.68 26.64
Science 43.32 24.84
Dexterity 42.30 19.24
Vocal Music 41.11 27.78
Compose Music 40.95 30.41
Plant Care 35.65 25.00

19
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Note. N=29. Bold values = eight highest and lowest subscales. See abbreviations in Appendix 1.

Discussion

The most obvious finding here is that there are many more boys who excel on the Math
test than there are girls. However, girls outhumber the boys in the mid-high range Math test
group that is not included in this sample. Also, it is noteworthy that there are many more boys
who are identified with Specific Learning Disabilities and they also disproportionately
outnumber girls in the Low Math group.

The MI subscale profile of highly skilled Math students is interesting in several ways. As
expected, three high logical-math subscales are included as their highest (School Math,
Calculations and Logic Games), but so are a variety of MI subscales high: interpersonal
Persuasion, kinesthetic Athletics, musical Appreciation and intrapersonal Personal Knowledge
and Effectiveness. As expected, the best approach to teaching complex math skills to these

students is through the logical-mathematical intelligence.
Low Math Achievement

The low Math group (N= 34) scores in the Basic range on the Math test (m=386, 11 SD)
and is comprised of 12 girls and 22 boys. There are 11 male students with Specific Learning
Disability designation and one with Emotional Disability. One student is identified as Gifted and
Talented. The mean MI scale scores range from 40% (logical-math) to a high of 53%
(interpersonal and musical). There are three scales identified by ANOVA analysis as having
significant differences where boys score higher than girls: logical-math (p <.02, 44% vs. 31%);

intrapersonal (p<.02, 48% vs. 37%) and naturalist (p<.05, 48% vs. 34%)(see Table11).

"There is some limited data that suggests that girls systematically rate themselves lower on the logical-mathematical
scale than the results of their math test scores than do boys, but these data come from small samples and have yet to
be verified.

20
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Table 11. Low Group Mean MI Scale Scores by Sex

Sex

Girls

Boys

All Low

Mean

SD

Mean

SD

Mean

SD

Musical

57.75

16.83

50.76

19.53

53.23

18.67

Kinest

45.18

17.71

48.04

15.28

47.03

15.97

MI Main Scales

Math

31.93

10.61

43.99

16.37

39.73

15.56

Spatial
42.98
15.52

51.28
20.61
48.35

19.15

Ling
45.78
12.49

47.20
19.00
46.70

16.79

Interper
55.51
14.31
51.06
15.89
52.63

15.28

Intraper
37.19
9.56
47.94
13.88
44.15

13.43

Nature

34.38

14.30

47.84

21.03

43.09

19.80

Note. Groups. Girls, n= 12; Boys, n= 22; All Low, n= 34.

The four logical-math subscales for the boys group are all higher than the girls’ subscales

(p<.06) (Table 12).

Table 12. Low math Group Boys vs. Girls Logical-math Subscale Means

Sex

Girls

Boys

All Low

Mean

SD

Mean

SD

Mean

SD

MI Subscales

SCHLMATH LOGGAM  EVYDY
15.28 34.91 23.75
14.14 18.17 12.63
26.89 47.85 35.91
18.35 18.56 17.73
22.79 43.28 31.62
17.68 19.20 16.97

21

PROBSLV

46.53

16.44

61.36

23.81

56.13

22.42
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Note. Groups. Girls, n= 12; Boys, n= 22; All Low, n= 34.

Five of the group’s logical-math subscales are in the low range and two are moderate

(Logical Games and Problem Solving).

To better understand the low math group’s specific MI strengths and limitations the

MIDAS subscales are listed hierarchically from highest to lowest (Table 13).

Table 13. Low Math Group MIDAS Subscales

Subscale

Music Apprec
Problem Solving
Personal Know
Sensitive People
Social

People Work
Persuasive
Athletic
EFFECTIV

ARTDESGN

OBJECTS
RHET
COMM
COMPOSE
ANIMAL

MANAGE

Mean

63.96

56.13

53.75

52.55

51.91

50.86

50.38

49.77

49.19

49.12

49.05

48.86

48.16

48.16

47.99

47.65

Std. Deviation

23.00

22.42

21.59

20.50

24.43

21.50

23.29

24.45

22.10

2431

23.32

20.15

16.24

26.67

20.40

19.63
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SPATAW 47.14 19.56
WRITING 46.96 21.54
SPATPS 44.87 20.05
DEXT 44,12 15.83
INSTRU 44.12 31.86
Express Sens 44.08 17.52
Vocal Music 43.40 24.04
Logic Games 43.28 19.20
Science 42.58 25.34
Plant Care 37.89 22.32
Everyday Math 31.62 16.97
Calculations 24.12 14.96
School Math 22.79 17.68

Note. N= 34. Bold values = eight highest and lowest subscales. See abbreviations in Appendix 1.

Discussion

The low math group’s strengths emphasize social skills similar to those of the moderate
math group. Their highest subscale is musical Appreciation followed by Everyday Problem-
solving. It is of note that the musical Appreciation subscale is the only scale that is in the high
range at 63%. Sensitivity to People and understanding one’s own mind/feelings are also this
group’s strengths. Four of the lowest eight subscales are from the logical-math intelligence.
Taken together this subscale pattern suggests that Low Math students are more emotionally
astute than logically skilled.

The linguistic, kinesthetic and spatial subscales are all in the mid to low Moderate range.

What appears to make the Low Math group difficult to teach is that none of their academic skills
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are more than moderately developed. Their unique MI strengths are predominately “non-
academic.” This makes it a greater challenge to bridge between complex math tasks and non-
academic skills. The highest musical Appreciation subscale may be the most obvious “hook” for
these students and it is quite a stretch from rap to Algebra. The musical Instrumental subscale is
only low moderately developed so there is no apparent history of a commitment to mastering a
complex and difficult skill, such as playing a guitar or piano.

Given that nearly a third of this group has a designated Specific Learning Disability, it is
logical to assume that many of these students have a history of negative feelings associated with
learning difficult academic tasks. Many girls may have an unrealistically low opinion of their
math abilities (as compared to math test results) that inhibits their math performance, but many

boys also have negative emotions associated with challenging school-related activities.
All Group Levels Comparisons
ANOVA analysis of the three Math skill groups (high, moderate, low) reveals significant

differences (post hoc two-tailed T-tests) (p<.00) for two scales, logical-math and intrapersonal,

and the linguistic scale approaches significance at p<.10 (Table 14).

Table 14. Mean MI Scale Scores by Math Group Levels

MI Main Scales

Group Musical ~ Kinest Logic Spatial Ling Interper  Intraper  Nature

Low Mean 53.23 47.03 39.73 48.35 46.70 52.63 44.15 43.09
SD 18.67 15.97 15.56 19.15 16.79 15.28 13.43 19.80

Mod Mean 49.24 51.04 43.42 50.54 46.92 57.49 49.04 42.45
SD 21.82 18.67 15.31 16.84 16.30 17.24 13.42 17.98
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High Mean 52.59 55.66 59.61 52.43 54.47 60.07 58.66 41.22

SD 23.08 15.38 16.23 16.78 19.27 17.57 14.48 23.40

Note. Groups: High, n= 29; Moderate, n= 72; Low, n= 34.

Subsequent post hoc tests (LSD) found several differences among the low, moderate and
high groups’ MI scale scores. There is a significant difference between the high and low groups’
kinesthetic (56 % vs. 47%) and linguistic scales (54% vs. 46%), but not the moderate group. All
three groups differ in their logical-math and intrapersonal scale scores. The differences between

the high and low groups’ interpersonal scores (60% vs. 52%) approach significance p<.08.

Table 15. Logical-math Subscale Means for Math Skill Groups

MI Logical-math Subscales

Math Grp SCHLMATH LOGGAM EVYDY PROBSLV
Low Mean 22.79 43.28 31.62 56.13
SD 17.68 19.20 16.97 22.42
Mod Mean 32.46 46.63 40.36 53.82
SD 22.25 21.38 18.35 22.54
High Mean 75.86 61.22 58.62 56.47
SD 21.86 20.21 20.48 23.51
All Mean 39.35 48.92 42.08 54.97
SD 28.68 21.49 20.63 22.58

Note. Groups: Low n= 34; Moderate n= 72; High n= 29, Alln = 135
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Abbreviations: SCHLMATH= School Math; LOGAM= Logic Games; EVYMATH = Everyday

Math; PROBSLYV = Problem Solving.

Summary

All three Math skill level groups differ in their logical-math subscale scores except for
the Everyday Problem Solving scale (Table 15). This scale assesses the more applied aspects of
logical thinking similar to what is referred to as “common sense” or practical problem solving.
This result makes sense considering that the MIDAS subscales are being compared to an
academic achievement test and not everyday problem solving. It is noteworthy that the Low
Math group scores higher than the Moderate group, but at the same level as the High Math group
on the Everyday Problem Solving scale.

High math skill is most directly related to the logical-math and intrapersonal intelligences
and to a lesser degree the linguistic intelligence. This is true for students at all skill levels except
for the linguistic intelligence which is stronger for the High Math group, but equal for the
moderate and low math groups. The kinesthetic intelligence is also stronger for the High Math
group than it is for the low group, but not the moderate level. This difference shows up
significantly in the kinesthetic Athletics subscale, p<.00 (68% vs. 49%), but not the Dexterity
subscale.

This finding runs contrary to what would be expected given the emphasis on teaching low
level math students using “hands-on” activities as well as the “dumb jock” stereotype. There are
three other interesting findings from scale analyses. The high math students’ musical Instrument
subscale score approaches significance (p<.11) at 57% vs. 44% for the low math students. High

math students’ interpersonal scale likewise approaches significance (p<.08) at 60% vs. 53% for
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the low math group. The high math group’s linguistic Writing/Reading subscale is significantly
higher (p<.00) than both the moderate and low groups’: 64% vs. 46% and 47%, respectively.

To develop skill in complex activities such as Reading, Athletics, and Instrumental Music
requires self-discipline and effort sustained over a significant period of time while maintaining
positive relationships with teachers, coaches and teammates. (Substantial parental support and an
enriched family culture is also a distinct advantage.) These habits will serve a student well when
applied to developing complex logical thinking skills in the math classroom. This is the general
philosophy underpinning the idea that “extra-curricular activities build character” along with
work habits that support academic skill development. This explanation is reinforced by other MI
research that found ‘at risk’ students and adult high school drop-outs to be at a generally low
level of development in any activities that required self-discipline and sustained training over a
long period of time (Shearer, 2006).

We can now examine in more detail the subscale strengths of each Math skill level group

for further clarification on the similarities and differences in their MI profiles (Table 16).

Table 16. Highest Subscales for Each Math Group Level

Math Groups
High Moderate Low
Subscale M Subscale M Subscale M
School Mtath 75.86 Persuasive 60.12 Music Apprec 63.96
Persuasive 69.83 People Work 57.50 Problem Solving 56.13
Athletics 68.59 Musical Apprec 56.37 Personal Know 53.75
Writing/Reading 64.24 Athletics 56.25 Sensitive People 52.55
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Calculations 62.38 Personal Know 56.17 Social 51.91
Musical Apprec 61.44 Management 56.11 People Work 50.86
Logic Games 61.22 Effective 55.78 Persuasive 50.38
Personal Know 61.22 Sensitive People 55.66 Athletics 49.77

Bold indicates shared subscales among all three groups.

There are four subscales that all three math level groups have among their top eight
scales: interpersonal Persuasion, kinesthetic Athletics, musical Appreciation and intrapersonal
Personal Knowledge. The High Math group is unique for having four academic subscales among
its top eight. The Moderate and Low groups both share strengths in interpersonal People Work
and Sensitivity to People subscales.

There are educational and curricular implications from these findings that support
differentiated instruction and provide guidance for an enriched and nuanced design of math
curriculum.

Given that there are striking differences in the MI profiles among high, moderate and low
math groups, it makes sense to create enriched curricula that will accentuate each group’s unique
strengths in the service of developing math skills and understanding. First, however, it is worth
considering how to make use of their shared common MI strengths: Personal Knowledge,
Musical Appreciation, Persuasion and Athletics in the math curriculum for all students. The
infusion of more of these activities into math instruction and assignments may serve to enhance
motivation along with cognitive engagement. The challenge is to build creative bridges between
these activities and math concepts and skills or perhaps even better is to challenge students to

create their own “MI-math bridges.”
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Because high level math students are also strong intrapersonally then enriched instruction
should make opportunities for all students to actively reflect on their problem solving processes,
monitor their emotional responses and relate the new ideas / skills to their own lives. Good
students probably do these types of activities automatically, but others will require guidance.
Students who struggle with math will also benefit from training in self-management techniques
to reduce anxiety and other negative emotions during math.

What moderately skilled math students will do automatically is consider the social
aspects of their math learning. This may, in fact, tend to interfere with mastering math skills
unless the students’ social concerns are embedded in the math instruction. For example,
cooperative learning methods have been found to boost student achievement when properly
implemented (Slavin, 1990). Another trick found to raise test scores is to have students imagine
themselves as the class “math whiz” during test taking.

Low math achievers may require guidance or permission to creatively use their high
musical Appreciation and Everyday Problem Solving skills to memorize and master certain
skills. The shift from the tangible and personal realm of practical problem solving to the more
abstract, conceptual and depersonalized tasks of math is a leap that may only be bridged given
time, effort and ingenuity. Music may indeed facilitate this process if appropriate types of music
can be created or found. Much as School House Rock has contributed to the memorization of
basic math facts for children. Music has a direct impact on feelings and might be a motivational
tool for adolescents who often have negative feelings associated with math struggles and failure.
Practical Implications

The implications of these results for the “tracking” debate are mixed. There is some

support for ability level grouping given that the three math levels are so different in their MI
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profiles. It is not hard to envision MI enriched curriculums that make the most use of each
groups’ particular strengths. However, these results can also be used as guides for the creation of
mixed ability cooperative learning groups.

Another unexpected finding from this study is support for the creation of single sex math
classes. Boys have historically done better in math than girls and this might be ameliorated by
accentuating girls’ unique strengths at each math level. For example, at the moderate and low
math levels, girls’ strengths in music, linguistic and interpersonal skills could be incorporated
into the math curriculum. Such a constellation of abilities would lend itself to the infusion of
drama into math instruction. Of course, such a curriculum could be created that would be
engaging to both sexes. The challenge is to find the bridge connecting these more creative,
expressive, personal and emotional cognitive activities to the multi-step, abstract complexities of
math. One creative teacher in a girl’s high school had students hand-craft illustrated children’s
books that were instructional manuals for basic algebra concepts.

A second concern for girls’ math instruction is overcoming the “I can’t do math” self-
concept along with the tendency to be lower than boys in their intrapersonal self-reflections. A
beneficial function of the MIDAS self-assessment process is an active dialogue between
students’ self-appraisal and test results / teacher observations. This “process approach” to
assessment can assist students in gaining a more realistic self-understanding (“I might not LIKE
math, but I CAN do it!”) as well as a personalized process of discovering each students best MI-
inspired math study strategies. Group statistics and MIDAS class charts can help teachers
understand the general tendencies of a group, but each student’s MI profile will provide specific

details that may be necessary to boost individual achievement.
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A limitation of this research is that some of the specific suggestions drawn from this
sample may not directly apply to other samples of students. Each group of students may display
their own unique profile of MI skills and abilities. Also, individuals may best be engaged via
specific combinations of intelligences that are unique to them. Any generalization based on
group data may not apply to specific individuals whose MI profiles differ from the group mean.
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Musical: To think in sounds, rhythms, melodies and rhymes. To be sensitive to pitch, rhythm,
timbre and tone. To recognize, create and reproduce music by using an instrument or voice.
Active listening and a strong connection between music and emotions.

Vocal Ability: (Vocal Music) a good voice for singing in tune and in harmony

Instrumental Skill: (Instru) skill and experience in playing a musical instrument

Composer: (Compose Music) makes up songs or poetry and has tunes on her mind

Appreciation: (Musical Apprec) actively enjoys listening to music of some kind

Kinesthetic: To think in movements and to use the body in skilled and complicated ways for
expressive and goal directed activities. A sense of timing, coordination for whole body
movement and the use of hands for manipulating objects.

Athletics: (Athletics) ability to move the whole body for physical activities such as balancing,
coordination and sports

Dexterity: (Dexterity) to use the hands with dexterity and skill for detailed activities and

expressive moment

Logical-Mathematical: To think of cause and effect connections and to understand relationships
among actions, objects or ideas. To calculate, quantify or consider propositions and perform
complex mathematical or logical operations. It involves inductive and deductive reasoning skills
as well as critical and creative problem-solving.

Everyday Math: (Eevydy)used math effectively in everyday life

School Math: (School Math) performs well in math at school
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Everyday Problem Solving: (Probslv) able to use logical reasoning to solve everyday problems,

curiosity

Logical Games: (Logica Games) good at games of skill and strategy

Spatial: To think in pictures and to perceive the visual world accurately. To think in three-
dimensions and to transform one's perceptions and re-create aspects of one's visual experience
via imagination. To work with objects effectively.

Spatial Awareness: (Spataw) to solve problems of spatial orientation and moving objects through

space such as driving a car

Artistic Design: (Artistic Design) to create artistic designs, drawings, paintings or other crafts

Working with Objects: (Objects) to make, build, fix, or assemble things

Linguistic: To think in words and to use language to express and understand complex meanings.
Sensitivity to the meaning of words and the order among words, sounds, rhythms, inflections.

To reflect on the use of language in everyday life.

Expressive Sensitivity: (Express Sens) skill in the use of words for expressive and practical
purposes

Rhetorical Skill: (Rhet) to use language effectively for interpersonal negotiation and persuasion

Written-academic: (Writing-Reading) to use words well in writing reports, letters, stories, verbal

memory, reading / writing

Interpersonal: To think about and understand another person. To have empathy and recognize

distinctions among people and to appreciate their perspectives with sensitivity to their motives,
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moods and intentions. It involves interacting effectively with one or more people in familiar,
casual or working circumstances.

Social Sensitivity: (Sens) sensitivity to and understanding of other people's moods, feelings and

point of view

Social Persuasion: (Persuasive) ability for influencing other people

Interpersonal Work: (People) interest and skill for jobs involving working with people

Intrapersonal: To think about and understand one's self. To be aware of one's strengths and
weaknesses and to plan effectively to achieve personal goals. Reflecting on and monitoring one's
thoughts and feelings and regulating them effectively. The ability to monitor one's self in

interpersonal relationships and to act with personal efficacy.

Personal Knowledge / Efficacy: (Personal Know) awareness of one's own ideas, abilities; able to
achieve personal goals

Calculations: (Calculations) meta-cognition "thinking about thinking' involving numerical
operations

Spatial Problem Solving: (Spatps) self awareness to problem solve while moving self or objects

through space

Effectiveness: (Effectiv) ability to relate oneself well to others and manage personal relationships

Naturalist: To understand the natural world including plants, animals and scientific studies. To
recognize, name and classify individuals, species and ecological relationships. To interact
effectively with living creatures and discern patterns of life and natural forces.

Animal Care: (Animal Care) skill for understanding animal behavior, needs, characteristics
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Plant Care: (Plant Care) ability to work with plants, i.e., gardening, farming and horticulture
Science: (Science) knowledge of natural living energy forces including cooking, weather and

physics
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