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DISCUSSION AND CONCLUSION:

MI is an important theory for learners, teachers, and education. It
allows learners to realize their strength in learning and gives teachers
the opportunity to understand the dynamics of the learners. M1 is geared
towards the encouragement of students to use their talents and strengths to
learn and interact with the content

This study showed that multiple intelligences of QOU learners do vary.
This suggests the need for “individual-centered education”, with a curriculum
tailored to the needs of each learner.

The Van Hiele theory, on the other hand, describes the way in which
the understanding of a new topic may develop. This is the notion of stages
of learning as means by which the learner may be assisted to seek higher
cognitive ground.

The study showed that most QOU learners fell within levels I (Analysis)
and III (Ordering). A small portion of them fell within level IV (Deduction)
and level V (Rigor), the level at which college students are expected to be
(Fuys et al, 1988). This indicates that most of QOU learners were performing
at lower (VH) level than expected. So, one can conclude that it is not adequate
to rely on a unified mode of instruction.

Using the theory of multiple intelligences in instruction showed that
it can facilitate learning in each intelligence area. This fact was supported
by the results obtained by the post-test and the pre-test of the second part of
the study. The results clearly indicated that instruction developed according
to the MI theory improved the (VH) levels of the learners. Learning using a
variety of unique experiences allows learners to better understand themselves
as lifelong learners.

To conclude, using the theory of multiple intelligences in instructions has
several theoretical and practical benefits, it is capable of positively influencing
learners’ (VH) thinking levels.
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e For the second research question: What are the VH levels of thinking of

QO0U learners?

The results showed that 68.6% of the 33 learners fall in the third level
(Ordering) of (VH) geometric thinking levels or below, while only 31.4%
are either in the fourth (Deduction) level or fifth (Rigor). Table 1: shows the
distribution of the QOU learners’ under (VH) levels.

Table 1
Frequency Table for QOU Math Learners’ Van Hiele Levels
Level-V | Level-IV Level-IIT Level-IT Level-I level-0 (Pre- Level
(Rigor) | (Deduction) | (Ordering) | (Analysis) | (Visualization) | recognition
9.5 21.9 24.7 29.1 14.7 0.1 %
31.4% 68.6%
e  Question three: What are the differences in VH levels of thinking before

and after applying the MI strategy to QOU learners?

Using experimental design O,XO, , at the end of the course, the
participants were re-evaluated after the geometry course was completed. The
post-test included questions similar to those in the pre-test. Table 4 shows
the descriptive statistics and dependent sample, t-test, for the pre-test and the
post-test for the participants. The Null and Alternate Hypotheses were:
¢ HO:ppog - Bpe =0
¢ HI:ppyg - Hpe >0

Table 2 displays the mean score of the pre-test and the post-test in order
to help determine the difference in the mean.

Paired Samples Test (P=0.05)
Table 2

Descriptive statistics and the dependent samples for the pre-test and the post-test

Paired Differences
95% Confidence Interval T | af Sig.
Mean Std. Std. Error of the Difference (2-tailed)
Deviation Mean
Lower Upper
Pair 1 | post - pret | .39 .55 .096 .19 .59 4.0 | 32 .000

The post-test mean (3.21) was greater than that of the pre-test mean
(2.81). The mean score difference in terms of reasoning stages is statistically
significant [t = 4.0), p = 0.00< 0.05].

16
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Data Sources:

A pre-study assessment of the MI profile of the participants and a pretest
to evaluate their VH levels of thinking were carried out in the first semester
of the 2008/ 2009 academic year.

The participants took MI instructed-based course identified by Howard
Gardner in his book, Frames of Mind: the Theory of Multiple Intelligences
(1983.). The MI philosophy guiding instruction was planned to break down
the narrowly confined approach of learning, and to accommodate individual
interests, abilities, and rates of learning while fostering a climate of teamwork
and mutual support. The course was taught for one semester. The goal was
to engage the learners in activities of higher thinking skills. Learners were
evaluated both independently and in groups by means of tests, assignments
and reports.

DATA ANALYSIS:
e For the first research question: What is the MI profile of QOU
learners?

The results showed that QOU learners have four dominating intelligences
which are; the logical-mathematics, linguistic, social and kinesthetic.
Figure I shows the MI profile of QOU learners.
Fig 1:
QOU MI Profile

QOU MI Profile
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log lin kin inte nat spa mus intra
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the application of the MI Theory in instruction on raising the VH levels of
thinking.

STUDY QUESTION:
e  What are the dominated MI of the learners?
e  What are the levels of VH of the QOU learners?

e What are the differences in VH levels of thinking before and after
applying the MI Theory in instruction?

METHODOLOGY:

Participants:

A convenience sampling procedure defined by (McMillan, 2000)
was adopted, 33 learners of QOU (18 males, 15 females) were selected to
participate in this study due to availability. Learners of QOU in Palestine are
usually heterogeneous and of mixed-age.

Study Tools:

A MI questionnaire was designed to construct MI profile of the
participants. (App 1)

Then, a test was designed according to the model of Van Hiele thinking
levels and their description, (App2) and was used as a pre-test and post-test.

The tests were administrated at two QOU study centers to gauge the
length and time of the test, and to ensure that the questions reflected the
appropriate Van Hiele levels.

Validity and Reliability of the tools:

The MI Questionnaire and VH test were refereed by seven QOU
education professors and lecturers, then feedback and suggestions were taken
into consideration.

The reliability of the tools were measured using Kuder-Richardson (0.87
and 0.92) and were found to be educationally accepted.

14
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unfortunately, college learners, in many cases are found to be performing at
levels below the 5th level (Halat, 2006, 2007), (Knight, 2006).

In 1985, a theory of Multiple Intelligences (MI) was developed by
Howard Gardner, Professor of education at Harvard University. It suggests
that the traditional notion of intelligence, based on 1.Q testing, is far too
limited. Instead, Dr. Gardner proposed eight different intelligences to account
for a broader range of human potential in learners. These intelligences are
(Armstrong: 2009):-

Linguistic intelligence ("word smart")

Logical-mathematical intelligence ("number/reasoning smart")
Spatial intelligence ("picture smart")

Bodily-Kinesthetic intelligence ("body smart")

Musical intelligence ("music smart")

Interpersonal intelligence ("people smart")

Intrapersonal intelligence ("self smart")

® & & O 6 o o o

Naturalist intelligence ("nature smart")

Dr. Gardner’s work around multiple intelligences has had a profound
impact on thinking and practice in education (Gardner & Hatch, 1989). It
says that our curricula focus mostly on linguistic and logical-mathematical
intelligences. However, we should also place equal attention on individuals
who show gifts in other intelligences (Gardner, 1999: 41-43).

One of the most remarkable features of the theory of multiple intelligences
is how it provides eight different potential pathways for learning. If a learner
is having difficulties understanding in the more traditional linguistic or logical
ways of instruction, the theory of multiple intelligences suggests several
other ways in which the material might be presented to facilitate effective
learning.

In this study, the argument about using the MI in college instruction
might cause raising VH thinking levels of students will be investigated.

PURPOSE:

The purpose of this study is to identify the dominated MI as well as
VH levels of thinking of the participants, then to study the effectiveness of
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INTRODUCTION:

Recently Van Hiele’s Model of Geometric Thinking (VH), has gained

prominence in the study of teaching and learning (Crowley, 1987). Research
of Van Hiele and others take into consideration five hierarchy levels (Hiele,
1986). They are not age-dependent but hinge upon rich geometric experiences
that are developmentally appropriate. They are (Burger and Shaughnessy:
1986):

¢

Level 1 (Visualization): Students recognize figures by appearance alone,
often by comparing them to a known prototype. The properties of a
figure are not perceived. At this level, students make decisions based on
perception, not reasoning.

Level 2 (Analysis): Students see figures as collections of properties.
They can recognize and name properties of geometric figures, but they
do not see relationships between these properties. When describing an
object, a student operating at this level might list all the properties he/she
knows, but cannot distinguish which properties are necessary and which
are sufficient to describe the object.

Level 3 (Abstraction): Students perceive relationships between properties
and figures. At this level, students can create meaningful definitions and
give informal arguments to justify their reasoning. Logical implications
and class inclusions, such as squares being a type of rectangle, are
understood. The role and significance of formal deduction, however, is
not understood.

Level 4 (Deduction): Students can construct proofs, understand the
role of axioms and definitions, and know the meaning of necessary and
sufficient conditions. At this level, students should be able to construct
proofs such as those typically found in a high school geometry class.

Level 5 (Rigor): Students at this level understand the formal aspects of
deduction, such as establishing and comparing mathematical systems.
They can also understand the use of indirect proof and proof by contra
positive, and can understand non-Euclidean systems (Professional
Handbook for Teachers, 2009)

Learners who have reached the fifth level should be able to understand

the formal aspects of deduction, and can understand non-Euclidean systems.
A college-level course usually functions at this level (Fuys et al.1988). But
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Abstract:

The aim of this study is to investigate the effect of multiple intelligences-
based learning on raising the learner’s geometric thinking levels according to
(Van Hiele) is point of view.

A sample of (33) learners of Al-Quds Open University was selected.
Their multiple intelligences and their levels of Van Hiele were investigated
before and after taking a course that was developed according to the multiple
intelligences theory. The study tools’ validity and reliability were tested;
the study followed the experimental design O,XO, .

The statistical analyses revealed the following results:

1. The research assesses all of the eight multiple intelligences in different
proportions.

2. There were significant statistical improvements at (o= 0.05) on the mean
of (Van Hiele) geometric thinking levels after applying the developed
multiple intelligences-based course on the experimental group.

In light of these findings, it is recommended that developing the contents
of the curricula and the method of teaching should take into account multiple
intelligences and the hierarchical (Van Hiele) geometric thinking levels.

KEY WORDS:
Multiple Intelligences(MI), Van Hiele levels (VH).
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