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Developing a model for spatial indicators of experimental learning and its application in
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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBIJECTIVES: The experience of designing educational spaces,
Received 2019/11/17 or more generally, learning environments, has always been challenging for architects;
Reviesed 2020/04/27 i since this type of design has had some different ways of thinking in the field of education
Accepted 2020/09/02 iand philosophy of education. Studies show that designing such spaces can promote or
Available Online  2021/05/31 ‘hinder learning. Accordingly, one of the most fundamental issues of modern education
Eis clarifying the role of education through the scientific cognition of the individuals,
Keywords: i which relies on children’s psychology. The study of the historical evolution of teaching
Experimental Learning iand learning theories shows that psychologists have changed their view of observing
Delphi Method i the behavioral reactions from paying attention to environmental stimuli (similar to some
Learning Environment fanimals) in the form of a behaviorist approach to paying attention and contemplating
Educational Design |n mental learning processes in the form of the cognitive approach. They try to produce

i personal knowledge in the real environment and in the form of a constructivist approach. In

i this article, one of the latest and more popular learning theories among researchers is the

gtheory of experiential learning that has been selected to provide optimal and appropriate

i design solutions. The theory of experiential learning is consistent with the new approach
e o ito learning, emphasizing the important and active role of the learner in teaching. It shows
i the specific importance of practical work and experience. In this new view, learning in its
most effective form is achieved through objective experience. In Iran, too, most individuals
iand children spend a significant amount of their lives in educational places; however, the
ilack of efficient educational environments that can create a good context for achieving
ithe right educational goals is very evident. Searching for architectural design solutions
§and creating a suitable space for radical and successful educational theories is one of the
isignificant issues in this field. Among the studies conducted in this regard, some studies
i have been conducted in the field of experiential learning and its impact on the learners.
iThere are other studies that have investigated the quality of architectural educational
i environments with an emphasis on specific factors. Still, neither of them deals with the
relationship between experiential learning and the qualitative components of architecture.

Number of References i This article aims to achieve a model of spatial indicators affecting experiential learning that
47 icould act as a conceptual framework in planning and designing learning spaces for the
i builders. The main question of the research is how the educational space provides the
necessary opportunities for the most effective form of learning achieved through objective
: experience.

Number of Fi
umber ot rigures ETHODS: In this article, the spatial indicators of experiential learning have been

H developed and refined, and an appropriate model is proposed using the “Delphi”
i method. This method is a structured process for collecting and classifying the knowledge
gavailable to a group of experts conducted through interviews and distribution of
i questionnaires among individuals and by the control of feedback on the answers and
§the comments received. Also, in this study, in order to determine the importance and
i weighting of the data obtained from the Delphi method, the (Shannon entropy) technique
{ has been used, which is one of the multi-criteria decision-making methods, and its purposa

Number of Tables

3
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Extended ABSTRACT

?is to weigh and prioritize criteria and indicators. This method, which is also used in content

i analysis, is the development of a mathematical formula to be used in data analysis and
¢ has more credibility and power to analyze and prioritize indicators in comparison to the
traditional method of frequency and average.

INDINGS: Based on the findings of Shannon algorithm, the indicators of “nature and
: 0 places of experience and touch of water, soil, plant” and “group learning spaces”
i and then the index of “school design pattern as a house” have the greatest impact on
i experiential learning. Accordingly, the category of indicator of “naturalism and self-
discovery” has the greatest impact on experiential learning, followed by the indicator of
i “identity”. The indicators of “diversity and flexibility”, “socialism” and “collectivism” are
i next in this category, respectively, with a slight difference in terms of the average weight
i of the category. Finally, the model of the spatial indicators of experiential learning with 23
! indicators in 5 thematic categories is explained in Figure 3. In these indices, the order of
the indicators in each category is significant and classified based on their importance. The
i priority of each category is also seen in the extent of its impact on experiential learning.

ONCLUSION: Children’s environment can act as a deterrent or facilitator of their
; learning, development, and upbringing. Creating a suitable environment can pave the
i way for children’s effective learning and increase their desire to be in the environment.
%According to the research literature, experiential learning theory is one of the most
i successful and latest theories of learning among researchers and is effective in the
i academic achievement and creativity of learners. Data collection and analysis by Delphi
i research method showed that the index of “naturalism and self-exploration” has the
greatest impact on the promotion of experiential learning in learning spaces, followed by
i the index of “identity”, “diversity and flexibility”, “socialism” and “collectivism”. These five
i categories of indicators are presented in the proposed model as spatial indicators effective
{ in promoting experiential learning in order of priority. In line with the practical components
of this model in designing learning environments and in response to the research question
ion the quiddity and the way of space architecture for the realization of experiential
i learning, it can be noted that among the single indicators, two indicators had been the
i most effective. These indicators were “nature and the places of experiencing and touching
%water, soil, plants “, and “group learning spaces”. After that, the index of” school design
i pattern as a house “had the greatest impact on experiential learning. In addition, other
i architectural solutions, in order of the indicator weight, include spaces and opportunities
i for practical and experimental work, the flexibility of space and furniture, and the ability
of children to create their own learning environments, the use of indigenous patterns and
local and familiar forms, less crowded classrooms, proximity to important urban centers,
i and community-based learning.

| HIGHLIGHTS:

i - Compilation of spatial indicators of experimental learning and presentation of a suitable
model using them has been done with the help of “Delphi” method and in order to weight
i the data obtained from this method, Shannon entropy technique has been used.

i - 23 codes were identified in five thematic categories as spatial codes affecting experimental
i learning.

i - The most important spatial indicators influencing experiential learning are the indicators
of “naturalism and self-exploration”, “identity”, “diversity and flexibility”, “socialism” and
i “collective”.
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Table 1. Summary of the historical course of learning approaches

Learning Constructivism Cognitivism Behaviorism
theories
Components
Source of All existence of man Mind body
knowledge (Unity of body and mind)
The concept of Learning in a real and authentic Internal mental process Represents
learning environment and acquiring general (problem solving Stimulus and response
skills through experience in the all- thinking, memory, (Change in behavior)

encompassing mind

perception, etc.)

The basis of Build personal and unique

Understanding and Conditioning and repetition

learning knowledge processing information
(Person focus) (Knowledge focus)

The role of the Simplify, guide, engage, create Creating content for Manager, providing stimulus,

teacher opportunities for the learner to learning activities, manipulating the learning
think and explore, challenge current applying cognitive environment, providing
ideas principles to simplify reinforcement, information
cognitive processes transmitter

The role of the Active, select information, Active information Passive receiver of

student hypothesize, collaborate with processor, applying information and knowledge,

others, build your own knowledge
based on past experiences
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Fig. 1. Experimental learning cycle (Kolb, 1984, quoted
by Seif, 1392, 277)
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Table 2. Results of researchers’ research

Researcher

Research title

Key points, general results and solutions

Noghrekar, Muzaffar, Saleh
and Shafaei (1388)

Kindergarten space design
based on the relationship

Variety of natural elements, playfulness of natural elements, freedom of
choice for children, flexible and changeable spaces (with child

between  creativity and involvement), play-child participation, imagination and fantasy, curiosity
architectural ideas
Shafaei and Madani(1389)  Principles of  designing Space for displaying works, combination and continuity of open and

children's educational spaces
based on creativity model

closed space, free plan and definition of space with moving components,
use of colored glass

Mardomi and Delshad Flexible learning  Bringing communication paths and transition spaces to areas for
(1389) environment learning, extending learning areas from closed spaces to semi-open
spaces such as terraces and fully open spaces such as courtyards, creating
mutable (active) collective areas for Multipurpose uses (rest, group

learning, etc.), spatial transparency
Kamelnia (1393) Grammar for  designing Social schools, presence of carpets in classrooms, social squares,

Tahersima, Behbahani and
Bazrafkan (1394)

learning environments

Explaining the educational
role of open space in Iranian
schools with a comparative
study of traditional to
contemporary schools

elimination of corridors and monotonous spaces, small classrooms,
multipurpose space, informal, useful and intimate spaces (such as rest
areas)

Adjacent to important urban centers, school for neighborhood residents,
entrance in harmony with the texture and for pedestrians, common
spaces such as porches and open-air porches as gathering spaces, the
possibility of group work practice and more participation, free choice
route and exploratory behavior

Turkman, Jalalian and

The role of architecture and

Extension of education from closed classroom space to open space, play

Dejdar (1395) physical factors of and nature, variety in form and quality of light and use, difference of

educational environment on different levels, group learning space
facilitating children's
learning

Tabatabayan, Abbas Ali Investigating the effect of Cozy and small spaces for solitude next to collective spaces, children's

Zadeh and Fayyaz (1395)  nature on children's participation in changing the space, green roof, use of materials with
creativity different textures, wide openings, native architecture, multifunctional

spaces, freedom of choice in spaces
Nikravesh and Tabaiean A  new look at the Adaptation of the environment for the disabled, attractive and friendly

(1396)

architecture  of children's
educational environment

environment, individual activities and

Group, privacy, social interaction, indoor and outdoor interaction, porch,
activation of children's center at night, possibility of free play, active
participation of children, independent experience (small cottages and
children's kitchen utensils), lighting, coloring, flexibility Acceptance,
perception and cognition, natural elements (plants, animals, sand),
variety of activities, readability of the environment and invitations, scale,
creative learning, use of children's works

Samadpour Shahrak and

Investigating the strategies

Increasing the connection between open and closed spaces, zoning of

Tahabaz (1397) for improving the open space  functions, use of flexible materials with cheerful colors on the floor and
of primary schools walls, use of movable and light furniture
Tanner (2000) The effect of school Existence of trees and green spaces inside play spaces and
architecture on academic neighborhoods, use of familiar forms and spaces
achievement
Henry (2001) Create a place for people Comfortable chairs and workspaces, changeable classroom layout, colors

(School facilities)

and textures, and attractive patterns for floor and wall coverings

Nair, Parkash & Fielding
(2005)

Wan & Zulkiflee (2012)

School design language

Impact of outdoor
spaces in kindergarten

play

The need for internal and external communication and the importance of
internal and external perspectives as two important principles in the
design of educational spaces

Interactive games and activities, refreshing and uplifting natural open
spaces, design of natural features and elements such as hills

Aziz & Said (2012)

Factors affecting children's
use of outdoor environments

Component Proportions, Human Scale, Space Organization, Contrast and

Mirmoradi, ¢ Farzian & karbasi, 2014 ¢ 2017
Noghrekar ¢ Faizi & Dejpasand, 2015 ¢ 2018
¢ Hoseini, et. al, 2019 ¢ & Dejpasand,2018
Demirkan & Demirbas, 2001 & 2003 & 2007

(& 2008 & 2010
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Suggestions from interviews with experts

-Play space with equipment (observing safety conditions)
-Rest area

-Flexible spaces and furniture in spaces

-An area for planting plants by the students themselves
-Animal care area

Inviting, friendly, welcoming and connecting input from the
outside world to the inside
-Places to experience lighting and using fire (outdoor

cooking), music, sculpture, carpentry and wooden structures,
etc. (playing, making, manipulating, rebuilding and doing)
-Familiarity with technology (computer site, laboratory,

-A space to teach the skills needed in life (firefighting, first
aid, etc.)

-Group tables in the classroom

-Pavilions or outdoor gathering space

-Existence of natural landscape and vegetation

-green roof

-Separation of spaces according to age, loud and quiet, wet

and dry and ...
-Visual stimulation using cheerful colors

-The atmosphere of children's relationship with God
-Proximity of the school to the mosque (strengtheni

cultural and religious patterns)

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
: Internet, curiosity in electronic, mechanical devices, etc.) :
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 -Use of local and indigenous architectural patterns !

Final codes

-Human Scale
-Space for displaying students' works

-Low density classes
-School design pattern as a house: elimination of

corridors, comfortable and intimate spaces such as
cottages, the presence of carpets in the classroom, rest
space

-Individual spaces

-Adjacent to public urban areas
-School plan as neighborhood learning centers or

community schools
-Creating social arenas

-Evaluation of school building by community members
-Use of local and indigenous architectural patterns
-Worship space

Inviting input

-Variety of spaces and freedom in choosing the route
-Flexible spaces

-Multipurpose spaces

-Transparency of space

-Collective play space

-Dedicated terrace for each class or several classes
-Group learning spaces (group desks in the classroom or

outdoor meeting space)
-Nature and places of experience and touch of water, soil,

plants
-Animal watching and keeping area

-green roof
-Practical work space (hand work, making, doing,
familiarity with life skills and technology)
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Author suggestions; Resulting from reviewing and
analyzing resources

-Holding some classes outside the building (outdoor

1
1
1
1
1
1
classroom) 1
- Balance and movement games space (energy discharge !
or in-game training) :
- A place to experience and touch water, soil, plants, etc. |
- Privacy and cozy spaces for thinking, personal study, 1
rejuvenation and ... :
- Children's personal space (for example, cupboard, shelf |
or personal desk or cozy corners designed in space) for |
territory, security and shelter :
- Variety of visual stimuli in the environment 1
Wide movement spaces and freedom in choosing the 1
route :
- Practical work space, objective experience and creative
abilities along with the space of reasoning and purely 1
logical skills :
- Variety of spaces to meet different types of learning 1
needs (attention to different learning styles) 1
- Informal and useful spaces (training while playing and :
experience, rest space, etc.) replace fossilized and 1
inflexible spaces 1
- Spaces for citizens to attend and use the school space !
(school and community participation in the use of :
facilities: social schools, neighborhood learning center) 1
- Spaces that strengthen the social feeling (common !
public spaces such as amphitheater, hall, dining room, :
etc.): social spaces 1
- Adjacent to public urban areas and the presence and use!
of local facilities by students (proximity of urban schools :
to urban parks, bazaars, mosques, etc., and rural schools |
to local vineyards and gardens): The community as A 1
learning environment :
- Human scale to create a sense of belonging to the place |
- Creating comfortable and intimate spaces such as 1
cottages, rest areas and ... :
- The presence of a rug in the classroom (increases direct |
interaction and spends more time in the classroom) 1
- Engaging learners in furniture and arranging spaces to :
increase creativity and belonging to the space 1
- A space to display daily activities to enhance the sense |
of belonging to the environment :
- Porch, porch or green terrace dedicated to each class or |
several classes (the outer doors of the classrooms open tol
an outdoor space such as the central courtyard :
(traditional schools) or an outdoor learning space that will,
be a place for discussion and exchange)

- Group learning space (understanding the concept of
individual relationship with the group)

- Elimination of corridors (design of non-uniform paths,
common interface spaces or large movement spaces and
learning streets with entrances to adjacent spaces)

- Low density classes (to increase the rate of achievement
and reduce abnormal behaviors)

- Participation of teachers and community members in
the design and evaluation of school buildings

- Multi-purpose space design

- Light and transparent walls (eliminating the feeling of
confinement and communication inside and outside)

- Involve students in the curriculum

- Applying various and multiple teaching methods
according to learning styles

- Self-assessment (analysis and correction of what has
been learned to re-create experiences)

Fig. 2. Extraction of final codes (combination of Resource review and interviews with experts)
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Table 3. Findings from the second stage of the Delphi method questionnaire

Z = =2
2 Indicators S s g2 s ¢ 2 58% T8 s E §_§ s
3 « 3 <85 EEs T*gg <277
Nature and places of experience and 42 42 0/400 4/12 1/428 0/04386 0/04367
E ok g touch of water, soil, plant
E b Z Animal watching and keeping area 43 4/3 0/781 1/420 0/04361
22 2 Green roof 40 4 0/894 1/414  0/04342
Z = ™ Practical workspace 40 4 0/447 1/426 0/04382
School design pattern as a home 46 4/6  0/491  4/1 1/427 0/04383
z Low density classes 39 3/9  0/450 1/425 0/04376
b= Human Scale 44 4/4  0/663 1/423 0/04372
§ Individual spaces 32 32 0/461 1/406 0/04320
Space for displaying students' works 44 4/4  0/493 1/423 0/04372
Adjacent to urban public arcas 43 4/3 0/640  3/98 1/423 0/04373 0/04336
School design as neighborhood 34 3/4 1/280 1/386 0/04256
S learning centers or community
s schools
2 Creating social arenas (amphitheater, 39 3/9 1/220 1/393 0/04280
i canteen, etc.)
= Evaluation of school building by 38 3/8 0/979 1/409 0/04328
g community members
g IUse of indigenous and local 39 3/9  0/538 1/425 0/04376
S architectural patterns
Worship space 41 4/1 0/700 1/421 0/04366
Inviting entrance 45 4/5  0/670 1/423 0/04372
Flexible spaces 41 4/1 0/538  3/7 1/425 0/04378  0/04337
S Variety of spaces and freedom in 35 3/5 0/670 1/418 0/04356
: = choosing the route
3 é Multipurpose spaces 34 3/4 1/019 1/401 0/04304
= ﬁ Transparency of space and wide 38 3/8 1/077 1/404 0/04311
> skylights
£ Collective play space 36 3/6 1/200  3/76 1/394 0/04282 0/04335
E Dedicated terrace for each class (or 35 3/5 0/806 1/412 0/04338
“é several classes)
= Group learning spaces 42 472 0/400 1/428 0/04386
Q
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Fig. 3. The final model of spatial indicators affecting experimental learning
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