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EEL AT RET G0\ People differ in their ability to understand complex concepts, to adapt

effectively to the environment, to learn from experience, how to reason, and to overcome obstacles using
thinking. Learning experts believe that learning occurs in different ways in people and in most learning
situations, people use their desired learning style. The similarity of users and the similarity of learning
methods in different people, causes the incompatibility of the body of schools with the individual
characteristics of students and different ways of learning in them. Student's individual characteristics and
learning styles highly depend on their intelligence. According to Gardner's multiple intelligence theory,
intelligence in individuals has different aspects and types. Each of these intelligences can be strengthened
by acquiring skills in doing some activities. The present study seeks to find spatial qualities that increase
students' inclination to do these activities in each space. Understanding these qualities and applying them
in school spaces can increase the likelihood of occurrence of intelligence-related activities and consequently
increase the likelihood of developing these intelligences in students. Therefore, in this research, field studies
have been conducted to identify the physical characteristics and qualities of spaces which lead to more
correspondence between spaces and intelligence-nurturing activities.

m The statistical population of this study was elementary school students in Mashhad. 172
students were selected as a sample population, using a clustered random sampling method. They were
asked to identify and describe the qualities of their desired space pictures for doing the above-mentioned
activities among 6 provided images. The qualities were coded and classified according to the importance and
frequency of repetition in SPSS software.

m Qualities derived using the qualitative research strategy and the in-depth interview technique,
after evaluations and analyses, have turned to guidelines for designing elementary schools. The purpose
of these guidelines is to increase the desirability of school spaces for occurring activities that develop each
intelligence in students.

Some qualities have been proposed only to improve the conditions under which a particular
activity group occurs in a particular space and have not been repeated in other spaces and activity groups.
Therefore, these qualities, from the students' point of view, merely facilitate the occurrence of that group of
activities in the relevant space. On the other hand, some qualities for a single space are repeated in different
activity categories. This means that activities appropriate to that space all need those qualities in order to be
realized in the desired way. In other words, the space inherently needs those qualities. For example, shading
on a learning terrace tends to involve all related activities. Another part of the qualities, such as the size and
pleasantness of the space, are repeated in most spaces and activity categories. Students' frequent attention
to these qualities, in different spaces as well as in different activity categories, can have several reasons.
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Fig. 1: Multiple Intelligences [11]
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Table 1: Eight ways of learning [11]

Intelligences Think... Love... Need... Type of activity
reading, writing, "
R X books, tapes, writing tools, paper,
. s e . telling stories, - . K . . .
Linguistic intelligence In words . diaries, dialogue, discussion, debate, stories Narrative
playing word games,
Talking
k7
% 2 experimenting, materials to experiment with,
Logical-mathematical 1 . uestioning, figurin science materials, manipulatives, .
g . . By reasoning q . 8, 18 s . . P . Quantity
intelligence T out logical puzzles, trips to planetariums and science
calculating museums
Logicak
Mathematicall
s
- i art, Legos, videos, movies, slides,
Spatial b o In image designing, drawing, imagination games, mazes, puzzles, Rational
intelligence P and pictures visualizing, doodling illustrated books, trips to art
e museums
Spatial
Through . . role-play, drama, movement, building
T . . dancing, running, ) )
Bodily-kinesthetic Somatic . R - things, sports and physical games, .
. . R jumping, building, X X Practical
intelligence sensations . . tactile experiences, hands-on
2 touching, gesturing .
Bodilv- learning
Kinesthetic
singing, whistling, sing-along time, trips to concerts,
Musical Via Rhythms humming, tapping g 8 o P ! .
. . . playing music at home and school, Aesthetic
intelligence and melodies feet and hands, .
n . ) musical instruments
Musical listening
leading, organizin
By bouncing g, ore Z, & friends, group games, social
Interpersonal A relating, . R . .
N ideas off . . gatherings, community events, clubs,  Cooperative/social
Intelligence manipulating, X .
other people . . mentors/apprenticeships
Interpersonal mediating, partying
In relation to setting goals,
Intrapersonal their needs meditating, secret places, time alone, self-paced Existential
intelligence feelings and dreaming, planning, projects, choices
Intrapersonal goals reflecting
playing with pets,
Through gardening, access to nature, opportunities for
Naturalist nature aﬁd investigating nature, interacting with animals, tools for
intelligence raising animals investigating nature (e.g., magnifying -
natural forms . / .
Namﬁ“s‘ caring for planet glasses, binoculars)
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Table 2: Activities corresponding to each intelligence [25]

Intelligences

Activity categories

Activities attributed to each category

Linguistic intelligence

Logical-mathematical

intelligence

Spatial

intelligence

Bodily-kinesthetic

intelligence

Musical

intelligence

Interpersonal

intelligence

Intrapersonal

intelligence

Naturalist

intelligence

Writing-related activities

Speaking-related activities

calculation jobs

Thoughtful activities

& logical reasoning

Visual-Pictorial activities

Spatial-Mental activities

Physical-Artistic activities

Physical-sports activities

Physical -Skillful activities

producing musical forms

Listening to musical forms

socializing

Group activities

Individual activities

Connection to the nature & environment

Reading (textbook, stories, magazine),Memorizing
Writing (assignments, memories, essays, reports)

Talking & Listening (talking with friends, debating, discussing)

Story-telling, Narrating & Lecturing

Calculation (counting, adding, subtracting, multiplying, dividing), Measurement
Solving (problem, conundrum ), Doing brain teasers (chess)

Experimentation, thinking to events and phenomena, discovery (cause-and-effect

relationships, if-then)

Watching movies, slides and videos

Designing, painting, drawing and other visual communication

Imagination, dreaming, fantasizing and mental imagery

Doing artwork & 3D designs, solving puzzles, doing mazes

giving a performance on the stage or in a play, making a pantomime, dancing, etc.

Exercise (Football, Basketball, Volleyball, Tennis, Badminton, Ping Pong, etc)

Playing games (Hopscotch, Tag, Kick the Can, Spud, Hide and Seek, Blind Man’s
Bluff, etc.)

Running, jumping, jumping over, hopping

using hands to produce or transform things (clay play, sand play, carpentry, sewing,

mechanical)

Singing (as a group or individually), whistling, playing an instrument, crooning,

humming

Listening to environmental sounds (e.g. as a wind blowing, a rainfall)

Listening to a music, the rhythm, pitch or melody, and timbre or tone color of a

musical piece

Interacting and togetherness in small friendly groups (talking, eating, negotiating

and discussing)

Gathering together in large groups (clubs, associations)

Collaboration and group work (wallpapers, group projects, Teaching peers, learning

together)

Playing group games (Tennis, Football, Basketball ...)

Secluding, closeting, contemplation, meditation, fantasizing, personal planning,

Doing individual projects, individual studying, playing alone.

Observing caring and playing with animals, butterflies insects, fishes and birds

Gardening, plants maintenance and accessing to the Nature
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Table 3: Suitable spaces for each activity [25]
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Table 4: Selecting the samples

School #1 & #2
Special private schools
high cost
No regional borders to admit students

grade

School #5 & #6
Semi-public
relatively low cost
Locating in high density urban areas
in the proximity of no park

grade

School #9 & #10
Public school
No cost and tuition
Locating in high density urban areas
in the proximity of a medium size park

1 girl & 1 boy from each 1 girl & 1 boy from each 1 girl & 1 boy from each
grade

1 girl & 1 boy from each 1 girl & 1 boy from each 1 girl & 1 boy from each

School #3 & #4
private school
relatively high cost
Locating in low density urban areas
in the proximity of a large park and urban open space

grade

School #7 & #8
Semi-public
relatively low cost
Locating in medium density urban areas
in the proximity of a medium size park

grade

School #11 & #12
Public school
No cost and tuition
Locating in low density urban areas
in the proximity of a small size park

grade
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Table 5: Introducing spaces and demanded qualities for the occurrence of intelligence-nurturing activities

Activity
categories

Suitable spaces Qualities

Intelligence
Space ranking

Using round tables/ Having colorful spaces/ Using diverse childish furniture/ Decoration on the

floor ceiling and walls/ Spaciousness & expansiveness of the space/ Having peace & quiet (Silence
1 Library and tranquility in space)/ Using appropriate & comfortable seating furniture (having sofas and
pillows)/ Appropriate natural lighting/ Wide windows/ Desirable outlook/ Appropriateness of
the shelves and furniture’s height to the children's body size.

Connection to the nature (trees and plants)/ Presence of light and shadow together/ Being broad

Outdoor | ing t - ) ; - o
utdoorfearning terrace & spacious/ Having peace & quiet (Silence and tranquility in space).

Spaciousness & expansiveness of the space/ Appropriate natural lighting/ Using comfortable
3 Learning studio seating furniture/ Using diverse seating furniture (in different forms and for groups in different
numbers)/ having bookshelves and computers in the Studio.

Writing-related activities
N

Using diverse seating furniture (for groups in different numbers)/ connection to nature, plants
1 Outdoor learning terrace and green space/ Spaciousness & expansiveness of the space/ Presence of light and shadow
together/ Using wood on the floor.

Linguistic intelligence

Using stage & platform for the speaker/ Using staggering and center-oriented (circular) form for
2 Campfire space the audiences/ Providing tables for the audiences/ Paying attention to the dimensions of space
and acoustics.

Providing wide windows, appropriate lighting and view to the outer spaces/ Using Seat backrest

3 Cave space and pillows/ Using appropriate & comfortable seating furniture/

Speaking-related activities

Having peace & quiet (Silence and tranquility in space)/ Spaciousness & expansiveness of the
space/ Being uncrowded (Paying attention to the space area per capita to avoid congestion &

1 Library clogging)/ Appropriate lighting/ large wide windows/ Using appropriate & comfortable seating
furniture/ Using fairly large desks/ Providing the possibility of sitting on the floor/ Providing the
opportunity to sit in Individual and group.

Connection to the nature(trees and plants)/ Presence of water in adjacent to the terrace/
Presence of light and shadow together/ Spaciousness & expansiveness of the space/ Having
peace & quiet (Silence and tranquility in space)/ Using appropriate & comfortable seating
furniture/ Preparing the possibility of sitting on the grass (floor).

2 Outdoor learning terrace

Having peace & quiet (Silence and tranquility in space)/ Providing desks in cozy spaces/ Providing
3 Cave space wide windows, appropriate lighting and view to the open spaces/ Using Seat backrest and
pillows/ Providing views to the blue sky/ Using wood on the floor and walls.

Logical-mathematical intelligence
calculation jobs

Having peace & quiet (Silence and tranquility in space)/ Providing enough light/ Using large wide
windows/ Spaciousness & expansiveness of the space/ Using appropriate & comfortable

1 Library furniture/ Preparing the possibility of sitting in different ways and on the ground/ Making spatial
diversity/ Having colorful spaces/ diverse Using diverse childish furniture/ Using decoration on
the floor ceiling and walls.

Using Seat backrest and pillows/ Using appropriate & comfortable seating furniture/ Having
peace & quiet (Silence and tranquility in space)/ Providing views to the blue sky/ Appropriate
natural lighting/ Providing wide windows and view to the open spaces/ Having bookshelves
besides.

Cave space

reasoning
N

Having peace & quiet (Silence and tranquility in space)/ Being uncrowded (Paying attention to
the space area per capita, lack of individuals and functions compactness)/ Spaciousness &

3 Learning studio expansiveness of the space/ Using appropriate & comfortable seating furniture/ Using single
desks/ Appropriate natural lighting/ Using large wide windows/ Connection to the nature(trees
and plants)/ Having colorful spaces/ Having flowers and plants in the studio.

Logical-mathematical intelligence
Thoughtful activities & logical

Using outdoor space/ Using tree’s shade and Connection to the nature(trees and plants)/
1 Amphitheater Spaciousness & expansiveness of the space/ Enough spacing between chair rows/ Having enough
Slope to make proper look to the stage/ having large display screen.

Using large wide windows/ Appropriate natural lighting/ view to the nature/ spatial diversity/
Graphic arts/CADD labs Having diverse, colorful and childish spaces/ Using decoration on the floor ceiling and walls/
Having large tables and Seat backrest.

Visual-Pictorial
activities
N

Providing the possibility of sitting on the floor/ Providing appropriate lighting and view to the
3 Library outer spaces/ Desirable outlook/ Using diverse seating furniture (in different forms and for
groups in different numbers)/

Spatial intelligence

Having peace & quiet (Silence and tranquility in space)/ Using Seat backrest and pillows/ Using
1 Cave space appropriate & comfortable seating furniture/ having a view to the blue sky/ Providing windows
and view to the open spaces/ Appropriate natural lighting.

Spatial-
Mental
activities

Providing enough light/ Having large windows/ Spaciousness & expansiveness of the space/

2 Library Using appropriate & comfortable seating furniture/ Using diverse seating furniture (for groups
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Continued Table 5: Introducing spaces and demanded qualities for the occurrence of intelligence-nurturing activities

Activity
categories

Suitable spaces Qualities

Intelligence
Space ranking

in different numbers)/ Preparing the possibility of sitting on the floor/ spatial diversity/ Having
colorful space/ Using variety of furniture/ decoration on the floor, ceiling and walls.

Connection to the nature(trees and plants)/ Presence of water (pool or water route) in adjacent
3 Outdoor learning terrace to the terrace, Spaciousness & expansiveness of the space/ Having peace & quiet (Silence and
tranquility in space)/ Using comfortable seating furniture/ Presence of light & shadow together

Being expansive & having large capacity/ Having enough Slope to make proper look to the stage/
1 Performance space Having center-oriented (circular) form/ Stage lightening and darkness of the audience stage/
Having colorful spaces.

Connection to the nature(trees and plants)/ Spaciousness & expansiveness of the space & the

Amphitheater stage/ colorfulness/ lightening

Physical-Artistic
activities
N

Providing suitable furniture for Performance activity (seating in stairs)/ Spaciousness &
3 Outdoor learning terrace expansiveness of the space/ Presence of light and shadow together/ Connection to the
nature(trees, plants, flowers & green space).

Boys: Size of the yard/ Lack of obstacle in the yard/ Suitability of the yard for football playing.
Girls: Connection to the nature(trees and plants)/ Presence of light & shadow together/
Spaciousness & expansiveness of the space/ Having colorful childish spaces/ using curved forms
in the space/ Lack of obstacles such as pillars in the courtyard.

1 Playfields

Boys: Expansiveness/ Having high ceilings/ Fitting the soccer playfield size.
Fitness center Girls: Providing enough light/ Having colorful walls, ceiling and floor/ Possibility to play different
games/ Spaciousness & expansiveness of the space.

Physical-sports activities
N

Spaciousness & expansiveness of the space. (providing proper width and height)/ Appropriate
3 Corridors lighting/ wide windows/ Being suitable for both walking and running/ Using appropriate flooring
(reduce injuries caused by falling)

Bodily-kinesthetic intelligence

Using wooden flooring/ Preparing the possibility of sitting on the floor/ Presence of light and

1 Outdoor learning terrace .
8 shadow together/ Connection to nature, plants and green space

Having large tables/ Using diverse seating furniture (in different forms and for groups in different
numbers)/

Providing wide windows, appropriate lighting and view to the nature & open spaces/ Using
variety of colors in the space/ Providing spaces & walls for displaying students work.

2 Learning studio

Having large tables and Seat backrest/ Providing appropriate light/ Providing wide windows,
appropriate lighting and view to the nature & open spaces/ Spatial diversity/ Using variety of
colors in the space/ Using decoration on the floor, ceiling and walls/ Providing spaces & walls for
displaying students work.

Physical -Skillful activities

3 Graphic arts/CADD labs

Expansiveness & having large capacity/ Having enough Slope to make proper look to the stage

1 Performance space for audiences/ Appropriate sound reflection/ Stage lightening/ Having colorful spaces.

2 Outdoor learning terrace Havnng cozy and green spaces/ Lack of direct sunlight radiation/ Suitability of the seats for play
instruments.

Connection to the nature (trees, flowers & plants)/ Poetic space/ Having a familiar Intimate

3 Amphitheater atmosphere/ Not being formal/ Friendliness/ Having the opportunity to act in different ways one

might desire in the space (sitting, walking, doing things, etc)

producing musical forms

Having varied and colorful flowers/ Providing the possibility of walking in between of flowers
1 Greenhouse and plants/ Presence of water (pond, pool or water route)/
possibility of sitting beside the water

Musical Intelligence

Connection to the nature (trees, flowers & plants)/ Providing views to the blue sky, trees, plants

Outdoor learning terrace ) R
s & open spaces/ Presence of water (pond, pool or water route) in adjacent to the terrace

Using appropriate & comfortable seating furniture/ Having spatial diversity/ Using diverse

3 Cafe seating furniture (for groups in different numbers)/ Having colorful childish spaces & furniture/

Listening to musical forms
N

Spaciousness & expansiveness of the space/ Using appropriate & comfortable seating furniture
(having sofas and pillows)/ Having spatial diversity/ Using decoration on the floor, ceiling and

1 Cafe walls/ Using round tables/ Having colorful childish spaces & furniture/ Providing views to outer
spaces/ Appropriateness of the furniture’s size to the children's body size in different ages/ Using
diverse seating furniture (for groups in different numbers)/

socializing

Providing suitable furniture for having dialogue & discussions (for groups in different numbers)/
Using wooden flooring/ Preparing the possibility of sitting on the floor (lawn)/ Presence of light
and shadow together/ Using tree’s shade and Connection to the nature/ Spaciousness &
expansiveness of the space

Interpersonal intelligence

2 Outdoor learning terrace
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Continued Table 5: Introducing spaces and demanded qualities for the occurrence of intelligence-nurturing activities

Qualities

Possibility to sit on the edges of the garden or the edge of the water pools and water routes/
Presence of trees and plants in the courtyard/ Using walls & tree shadow areas for placing
different functions beside/ presence of multiple benches in the yard/ Spaciousness &

Having peace & quiet (Silence and tranquility in space) to simplify focusing/ preparing the
possibility of exchanging ideas among different groups/ Providing the possibility of sitting on the
floor/ Providing wide windows, appropriate lighting and view to the outer spaces.

Using furniture suitable for group work/ Spaciousness & expansiveness of the space/ lack of

Using furniture suitable for group work/ Providing wide windows, appropriate lighting and view
to the outer spaces/ Spaciousness & expansiveness of the space/ Providing the possibility of

Having peace & quiet (Silence and tranquility in space)/ Providing views to the blue sky, trees,
plants & open spaces/ Using Seat backrest and pillows)/ Using comfortable seating furniture.

Providing cozy spaces in the corners/ Using comfortable seating furniture/ Providing wide
windows, appropriate lighting and view to the blue sky, trees, plants & open spaces/ Using

Providing the possibility to enter the greenhouse, walk and sit beside the plants and water (pond,
pool or water route)/ Existence of fountain (production of water sound) openings on the roof

Providing the possibility to enter the greenhouse, walk, closely observe and touch the plants and
birds and water/ Having diversity in plants and birds.

Using light and shadow both together/ shading by trees/ Presence of water, trees, plants and
green space in adjacent to the terrace/ Preparing the possibility of sitting on the floor (lawn),
having close contact to the natural elements and touching them.

Connection to the nature(trees and plants)/ Possibility to sit on the edges of the garden or the

> n )
g 29 £
c 25 =
) S @ I .
= <3 = Suitable spaces
E © Q
o =3
t @
£ o
v
3 Playfields
expansiveness of the space.
1 Project studio
w
2
k=
2
=]
®
a 2 Outdoor learning terrace . . L
3 g direct sunlight radiation.
2
o
3 Library
using a computer.
§ 1 Cave space
& 3
= k=
° 2
£ k]
= ® )
S = 2 Library
3 . .
9 B soothing and calming colors
@ 2
Q. ©
© i=
o £
H
= 3 Greenhouse
and visibility of the sky,
1 Greenhouse
I g
8 2w
o0 ® €
= c 9
7] o E
-« = o .
£ c O 2 Outdoor learning terrace
8 23
2 =
- c
[ g g
2 £
© o
2 [}
3 Playfields

edge of the water pools and water routes/ Preparing the possibility of sitting on the floor (lawn),
having close contact to the natural elements and touching them.
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8 Performance Space

9 Amphitheater

10 Cafe

11 Project Studio

12 Library

13 Outdoor Learning Terrace

14 Greenhouse

15 Graphic Arts/CADD Labs

16 Fitness Center

17 Playfields

18 Entrance hall

19 Corridors

20 Stairs
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