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CELCCIEREN T NI JEEATEE Methods of pedagogy, for a long time, have been a social

practice based on direct experiences from the past, and many of teaching methods have been
traditionally formed. These methods were not supported by a scientific theory-based system
and failed to keep up with the rapidly changing social needs. Neuroeducation is an
experimental science and an interdisciplinary field that applies the latest theoretical advances
in the human brain and psychology to education. By studying the theories in neuroeducation,
it enables us to improve optimal presentation of contents for a course, teaching strategy and
teaching methods of new subjects, and simultaneously improve students' computational
thinking ability. One way that these theories can be tested is to study how decision-making is
formed in the human brain. Goal-based decisions and behaviors depend on both sensory
evidence mechanisms that collect perceptual information from the outside and mechanisms
that select appropriate behaviors based on that sensory information which is decision-making
mechanisms. Behaviorism is one of the basic foundations of theories of learning and behavior.
One way to study behavior in detail is to use computational models based on brain biology
that have been developed by neuroscientists in recent years. In this paper we try to explore
the relationship between neuroeducation and pedagogy by studying theoretical
achievements in computational neuroscience, cognitive neuroscience and psychology.

To investigate this issue, a neural-computational model of brain-based for decision
making was used. This model consists of two recurrent dynamic neurons that can explore how
perceptual decisions are formed in complex behavioral spaces and show the key parameters
of decision-making process. In this study, we designed three different experiments in the
model that included the accuracy-speed trade-off when responding, the effect of attention
on decision making, and the impact of the confidence of decision, and then analyzed how the
parameters and model's behavior change then we map the parameters to the classroom and
changes in student’s brain. Finally, we used linear regression model to study the relationships
and correlations between the parameters of the model’s behavior.

The results showed that using this decision-making computational model opened a

way to study the speed-accuracy trade-off of students while answering exam questions and
then, by using the model, an optimal trade-off could be found to answer the questions. Also,
the analysis of model parameters showed that the level of students' attention in the
classroom could be measured by the model and it had an important effect on decision making
and answering the questions. Finally, the model could show the effect of students’ confidence
on their performance and based on the fitted data of the model to students' behavioral data,
we could make optimal suggestions from the perspective of educational psychology.
In this study, we show that by using decision-making neural-computational
models, students' behavior in the classroom can be modeled. Educational science experts and
psychologists in the field of pedagogy can use the findings to provide the best and most
optimal teaching methods for teaching easily and the flourishing of students' creativity.
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Fig. 1: Neural Model Wong 2002. Wong's 2002 model has four sets of neurons connected by junctions shown. connections that reach a population of neurons with an

arrow are excitatory connections and circular connections are inhibitory connections. Populations number one and two include the neurons responsible for recording

left and right decisions. This model uses about 2,000 spiking neurons, of which 1,600 are non-selective and 400 are input- selective, including populations one and two.
[45]
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Fig. 2: Simplified model of Wong et al. In this model, first, the mean-field approach reduces the average of 2,000 neurons to four neural units (with a total of 11 dynamic

variables). Then, the linear input-output relationship of the cells is simplified. Finally, the model is assumed that all model variables reach a steady state sooner than the
NMDAR state. The final model is reduced to a bivariate model that includes two neural units that have self-stimulation and mutual inhibition. [42]
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Fig. 3: Wong model’s accuracy for two-choice decisions
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EECCCIEEL LRSS LY The new changes and approaches created by Covid 19 and the
rapid movement into the digital world in education have led to the development of

technological skills and self-directed learning for students. This has led to the use of new
learning models using technologies such as MOOCs (massive open online courses). Optimal
utilization of MOOC facilities requires review of the latest research conducted inside and
outside the country. Given the dispersion of these studies, their integration and aggregation
in a comprehensive framework and the study of research priorities of each group seems
necessary. A review of the research literature indicates that the number of meta-analyses
conducted in the field of MOOC is limited and the studies were mostly conducted several
years ago. Therefore, considering the speed of growth of this technology, especially in recent
years, this research tries to collect and present useful information from new studies in this
field in Iran and the world for the development of researchers' perspectives. Therefore, the
purpose of this research is to outline the image of MOOC field research at the local and global
scale.

M This research is applied in terms of purpose, descriptive in terms of data collection
method and qualitative/quantitative in terms of nature of the data. The method of data
collection is to examine documentary studies by electronic search of articles available on the
Internet and extracting their files. The research method was meta-analysis in accordance with
the Rathe and Schell model and the statistical population of the research is all local and
foreign doctoral dissertations and scientific research articles in the field of MOOC, which were
indexed in Irandoc, Gigalib, Magiran, SID, Springer and Science Direct site, and also, the
articles to which access was provided through the Google Scholar search engine. The
statistical sample included 6 doctoral dissertations and 42 foreign papers in English and 5
doctoral dissertations and 18 local papers, a total of 69 local and foreign studies that were
selected via purposive sampling. The input criteria of the studies were related to the subject
of MOOG, electronic publication, publication in the last five years and publication in databases
and authoritative journals, which among them, the studies that were carried out from a
technical point of view in the field of MOOC or have been not scientifically valid or access to
their full text was not possible, were excluded from the statistical sample. The selected studies
were entered into Max QDA software for content analysis and were divided into two groups
of internal and external categories, and then were categorized based on the year of
publication to remove duplicate articles and to compare and review articles more closely.
After that, the content of each article was carefully reviewed and the important contents of
each article such as title, keywords, type of MOOC were discussed. The educational level of
MOOC content in these researches was coded using descriptive statistics and comparison of
data in two categories of local and foreign research were conducted.

m The findings of this study indicate that in general, the literature of MOOC in Iran and
the world is mainly concerned with the following themes: the effectiveness of MOOC,
Developing an educational design model for MOOCs, Challenges and solutions in MOOCs,
Factors influencing the focus and analysis of research. In addition, in Iranian studies, in
comparison with the international ones, the issues of interaction in MOOCs, hybrid MOOCs
and student MOOCs have been very limited and insignificant.

The lack of technical preparation and internet infrastructure and the lack of
technological literacy among the students and the lack of attention to the necessity of
interaction can be the possible reasons underlying lack of sufficient attention to hybrid and
student MOOCs, but with the restrictions of Corona virus and forced shift of education to
virtual space, they have relatively improved and their necessity has been highlighted.
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Therefore, with regard to the findings of the current research, regarding the importance of
interaction, hybrid MOOCs and student MOOCs in foreign research, in order to make more
use of the possibilities of MOOCs, it is necessary to pay attention to these topics in Iran as

well.
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EEEITCER G Nl JEEETER Concept mapping as a collaborative tool for enhanced learning
has been explained in many studies. The present study described effectiveness of teacher-

and student-based concept mapping on students’ motivation and learning. Teaching on the
basis of concept mapping is known as an active method, to improve learning ability and
motives.

M The research was designed based on quasi-experimental method of analysis.
Sample of research included 60 students selected randomly from two high schools and the
pretest and posttest were administered. Hermann’s standard questionnaire was used to
estimate the motivation achievement and a researcher-made questionnaire was used to
measure learners’ motivation and learning. The reliability of the questionnaires was
estimated by Cronbach's alpha as 0.82 and 0.85. Covariance analysis was used to analyze the
data compartments of the pre- post-test scores in experimental groups after the intervention.
m It was revealed that there was a significant difference (sig 0.05) in pre- and post-
test scores of students’ different levels of learning and motivation. It was also found that
experimental teaching method, using concept mapping, to improve students’ cognition skills
and their motivation could increase the opportunity of discussion among peers and
understanding the content. Concept mapping in different ways of implementation as teacher-
or student-based activities could promote the students’ learning level and motivation.
Implementation of teacher- and student- made concept mapping enabled
students to learn better and improved their motivation and led to the improvement of their
learning skills.
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Table 16: Subjects' scores on the test of learning
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Table 17: One-way variance analysis of learning
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Table 18: Scheffe post hoc test results mean differences in learning
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EEL G RET ROl ST School students are often exposed to health risks due to insufficient

knowledge of personal hygiene and its methods. Problems caused by non-observance of personal hygiene
appear serious in public health and play an important role in the spread of infectious diseases and the
severance of social ties. The importance of studying and using comic strip media with health topics in
education is that it provides an opportunity for the students to reflect on the effectiveness of
medications, the pressures on patients and their families, and even on their inner experiences. Therefore,
considering the importance of personal health education in sensitive childhood and school years, the
present study was conducted to investigate the effect of education by comic strip personal health media
on social skills of fourth-grade elementary students.

The present study is of applied type and based on quasi-experimental data collection criteria.
The statistical population of the study was all fourth-grade students in Dezful in the academic year 2020-
2021. The size of the statistical population was 1825 students. A total of 30 students were included in the
sample and were randomly assigned to the experimental and control groups (15 in the experimental
group and 15 in the control group). The tools used in this study were researcher-made comic strip media
as well as the Garshasm and Priority’s (1990) Social Skills Questionnaire, which was completed in two
stages: pre-test and post-test. The training program was performed in 8 sessions of 45 minutes for three
weeks for the experimental group and the control group received no intervention. At the end of the
intervention period, both groups were re-evaluated. In order to check the data, SPSS software (Version
22) and covariance method were analyzed. It should be noted that the assumptions of the test were
tested by Kolmogorov-Smirnov and Levine tests.

The findings obtained after repeated analysis of data showed that there was a significant
difference between the participants in the experimental group and the control group in terms of the rate
of acquisition of social skills. The social skills of students who learned personal hygiene using comic strip
media were higher than that of those students in the control group. Therefore, the use of intervention
method (training by personal health comic strip media) was effective on the social skills variable (P<0.05).
Using comic strip as an attractive visual medium to teach personal health content can
strengthen the social skills of fourth-grade elementary students by actively interpreting incomplete
frames of comic strip, and being actively engaged with the stories. And health narratives will interact, and
as a result, their knowledge and literacy in how to create and promote desirable and healthy social skills
in real-life situations will improve. Comic strip media seems to be a suitable tool and a good option for
educating learners due to its objectivity and suitability to the stage of children's development; Therefore,
it is suggested that the use of this new media be on the agenda of education in order to familiarize and
deepen students' learning experiences in the field of social skills training.
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With an awareness of the era that entails the day-to-day changes, the
organizations must constantly keep up with technology and technological changes and implement them
to survive and achieve the best possible results. One of these changes is making decision about the
implementation of massive open online courses (MOOCs) in digital learning area at the workplaces, which
is regarded as a complicated issue. Awareness of and informing about the effectiveness of educational
services of this type of technology, as one of the manifestations of virtual education, is not inconclusive
in choosing this path due to the key role of MOOCs as a potential educational strategy in organizations
and companies in developed and developing countries. The purpose of this research was thus to identify
the technological pedagogical functions of MOOCs to employees in the workplace.

This basic research was conducted using a qualitative research synthesis technique. The corpus
included documents (books, research and review articles, dissertations and Internet resources) retrieved
by searching the authentic Persian (Islamic World Citation Database (ISC), Magiran, Noor Database
(Noormags), CIVILICA Institute for Humanities and Cultural Studies, Barakat Knowledge Network System,
Iran Scientific Information Database (GANJ) and Iranian Research Institute for Information Science and
Technology (IranDoc) and Latin web databases (ProQuest, Springer, Scopus, Science Direct, and also
Google Scholar search engine) retrieved from 183 sources using a criterion sampling method (From
corporate MOOCs 2014 to 2022). A total of 45 samples were selected. Theoretical saturation of themes
was reached by the 32t sample. In order to collect data, the library research method was used. The
collected data were then analyzed using a thematic analysis technique that is used in qualitative research
studies. Finally, to validate the proposed model, a total of six experts in different fields, such as curriculum
and educational planning, educational technology, and electronic learning were selected using a
purposive sampling method. The researcher-made questionnaire for content validation of conceptual
model was then sent for them. The final model was approved after modifications.

m Based on the findings of this research, three main components were obtained. The first group
was the educational process with six sub-components (Educational targeting of courses, Contents of
training courses, Various professional learning methods, Professional educational activities, Educational
resources of the courses, and performance evaluation); the second group was the supporting part with
five sub-components (training coverage of staff, Educational support, Educational expenses, Educational
stimuli, and capabilities of the educational method); and the third group was the operational part with
three sub-components (Educational areas, Complementary skills training, and Creating professional soft
skills).

This study showed the probable consequences of educational functions of MOOC in the
workplace. The beneficiaries, including organizations, companies, and employees, can reliably employ
these functions in their education system by paying more attention to them because it can be said that
most organizations in Iran seem to be still unaware of its potential educational benefits. In a world where
with the rapid development of technology, being online is considered a necessity both personally and
professionally in Iranian organizations, and the today's workforce is expected to be highly skilled and to
continuously improve their skills based on the today's global standards, they can acquire these new skills
through life-long learning, i.e. MOOCs, in an advanced digital environment.
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Table 1: Calculating the reliability of two coders (documents (article))
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Article 6
28 13 2 %93
Y alae ©
Article 31
JS 109 51 7 %94
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Table 2: concepts, and sub component derived from extracting the main component of education process
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Normalization, validity, and reliability of visual perception test development among
architecture students

M. Khakzand®, F. Fakourian

School of Architecture and environmental design, Iran University of science & technology, Tehran, Iran

ABSTRACT

In the process of architectural education, visual perception is an important
Received: 15 November 2022 tool to reach creative ideas, and its defects are one of the main reasons for learning disability. It has led
Reviewed: 18 February 2023 to extensive research in the field of educational technology regarding the type and method of visual
Revised: 11 March 2023 perception intervention to improve the quality of education. For this purpose, the main goal of the
Accepted: 29 March 2023 research is to develop a tool to identify the level of students' visual perception, which plays a very

important role in identifying their abilities and perceptual levels. There are various tests available to check
visual perception at different ages, including four tests ((TVPS - 4), (DTVP - A/DTVP-2), (OT - APST), (Frostig

KEYWORDS: Test)) that have been used for young and healthy people.

Perception Test M In the current research, the above tests are extended to create a new test demanding to
Visual Perception distinguish visual capabilities and defects in architecture students. In the first step, the opinions of
Standard Perception test architecture and psychology experts are used via a questionnaire and considering final improvements,
Norming opinions are presented on subtests reform. The presented visual perception test consists of nine sub-

tests derived from three initial branches named spatial, visual, and mental skills. To determine the
standard of students and calculate the reliability and validity of the test, 90 people from the second year

*_Corresponding author of Bachelor of Architecture at Islamic Azad University, Bandar Abbas are selected by judgmental sampling
&< mkhakzand@iust.ac.ir method, and the test is conducted on them as a group.
@ (+98912) 3976054 [EIFILTE The findings include the norm scores for test separately derived from 9 sub-tests by gender and

semester through the calculation of Cronbach's alpha, which is 0.631. Validity determination is applied
through the criterion of the grades of the introductory course 3, expression 3, and architecture design 1,
and their average is calculated as the correlation coefficients between the scores obtained from the test.
Finally, it is found that in this test, the growth of visual perception in women is more than that of men.
The findings are in line with the results obtained by other cooperative researchers. This
means that the perception test has acceptable validity. Calculating the correlation depends on
homogeneous terms the grades of expression 2, introductions 3, and design 1 and their average, which
has high homogeneity. Finally, methods have been presented that can have an effective interference on
the results of the visual perception test. In addition to the development of the visual perception test, the
results can bring suggestions in the future planning of practical architecture lessons and introduce areas
for further research. The results of the present research can be useful for measuring the visual perception
of undergraduate architecture students and play an effective role in the curriculum planning of
architecture as well as interdisciplinary fields. It should be noted that in the field of academic planning,
semesters and theoretical and practical courses, more extensive research can be planned and
implemented to generalize the results. This article also summarizes the successful experiences and
challenges of improving pedagogical methods.
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Fig. 1: Determining the main categories of the division of visual perception along with the subcategories of each.
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Table 3: Determining the main divisions of visual perception in architectural design and how to strengthen them in preparation sessions.
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Specifying rotating elements in the urban
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Visit several places and draw a map of it.
DS ey |y o AlE g 0SS a5 e o | gl A
Hide a coin on the ground and draw its map.
QS dwlra |y )0 IS sl
Calculate the dimensions of the classroom
A L5090 (Sl 0ads aseine by o

Draw thematic sketches in the specified time.

(o b s (2552 waagly 5eetd) il | 5l 0 90 SO0
Find the desired shape (Angle change, rotation, scale)

obo 1) S 0,00 IS Cel ol &3l )] aS7 (6 g yo
Find the desired shape in the image provided.
258 Sl Zaly diged o pslal 4 azgi L

According to the images on the left, complete the
example on the right.

WS e sl 1) a8 alas JSCaT oS s
Which option does the combination of shapes create?
S st )] S5, L1 Soly e cosbse
mark the position of each block with its color.
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Which combination can be created with components?
el 1) S5 0550 JSG 09250 435 )z Gl
Find the desired shape among available options.
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Draw an angled, curved or straight line in the area
S oS5 o e S5
find the option that completes the introduced shape.
NS ey (Sm93 Slo Al 00l ALl Gow A g
Draw a 3D image provided by 2D maps.
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Choose between the pictures, which is similar.
DS 1y 093wl slalad ol SUs
Draw a diagram of your home spaces.

DS o oany 35 0 1 5l 00 JIS2
Draw the desired shapes in the options
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which one carries the specified image?

S o ) as b ogliie )b
Find the different design from the others
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Situation in space
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Figure-ground

Visual form page
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Table 4: Norms of students by gender and semester

3 lailewl ol el .
The standard deviation Average &5;:‘1&-:G>|L“’ dcgaze )
ez o5 Po £ 5 ps® £ 5 ez ol Pom £ p3® P 5 ndex. Subset
fourth semester Third semester second semester fourth semester Third semester second semester

0.12 0.14 0.13 0.42 0.47 0.51 Vi

0.18 0.07 0.06 0.37 0.20 0.18 V2

0.22 0.21 0.17 0.30 0.21 0.18 V3

0.34 0.26 0.39 0.35 0.42 0.44 3

0.23 0.23 0.29 0.54 0.47 0.44 V5 Qb;le
0.15 0.18 0.19 0.41 0.46 0.53 V6 Wemen
0.17 0.31 0.32 0.71 0.47 0.47 V7

0.27 0.35 0.27 0.59 0.57 0.40 V8

0.16 0.20 0.16 0.50 0.48 0.44 V9

0.12 0.12 0.08 0.41 0.46 0.55 Vi

0.17 0.10 0.02 0.36 0.19 0.23 V2

0.19 0.17 0.27 0.19 0.11 0.25 V3

0.33 0.20 0.25 0.36 0.41 0.25 V4 -
0.25 0.23 0.21 0.45 0.43 0.45 V5 OL"‘Lel
0.15 0.25 0.12 0.36 0.46 0.45 V6 Men
0.29 0.32 0.05 0.61 0.61 0.75 V7

0.21 0.27 0.29 0.49 0.50 0.56 V8

0.19 0.19 0.24 0.41 0.36 0.4 V9
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Table 5: Information related to the calculation of test reliability

Scale Mean if Item Scale Variance if Item Corrected Item-Total Squared Multiple Cronbach's Alpha if Item

Deleted Deleted Correlation Correlation Deleted
V1 3.43 1.203 .043 .140 .653
V2 3.54 1.015 422 .260 .578
V3 3.57 .962 441 .366 .568
V4 3.41 .937 324 174 .605
V5 3.36 .926 .569 468 .536
V6 3.43 1.213 .034 .031 .653
V7 3.28 .879 445 .352 .563
V8 3.34 1.245 -.048 132 .666
V9 3.45 .981 .507 .504 .558
ol #lig,S Wl e
Cronbach's Alpha: 0.631
0905 elsy amals sl ol )ls pxe mhaw 5 ool Al (Sweon o F Joo
Table 6: Calculated correlation coefficients and its significance level to calculate the validity of the test
5eSilee Vs lone 25k Y lone Slosis Y lons ol oy 0303l 00,5
Average Architectural plan 1 Architecture basics 3 Expression of architecture coefficient subtest
0.282 0.293 0.250 0.257 S gy \ oyges] 00,5
0.424 0.393 0.435 0.546 Ls)b ixe g g Subtest 1
0.473 0.108 0.367 0.291 e gy Y eyl 00,5
0.311 0.399 0.156 0.163 Ls)b ixe g g Subtest 2
0.416 0.165 0.357 0.254 e ¥ gl 08,5
0.285 0.327 0.216 0.205 d)b e sy Subtest 3
0.327 0.108 0.140 0.089 e gy ¥ ogesl 00,5
0.439 0.430 0.450 0.462 d)b e sy Subtest 4
0.532 0.212 0.420 0.398 Sl gy B oygesl 00,5
0.493 0.530 0.420 0.466 d)b e sy Subtest 5
0.158 -5.056 0.215 0.218 e 5 y305] 00,5
0.418 0.395 0.466 0.444 6)'3 ixe g Subtest 6
0.501 0.204 0.443 0.308 S a5 Y ype5T 08,5
0.575 0.643 0.516 0.371 6)'3 ixe g Subtest 7
0.237 0.262 0.096 0.119 S ads gy A oyges] 00,5
0.507 0.526 0.466 0487 6)'3 ixe g Subtest 8
0.473 045 0.416 0.215 Sads gy A 5yl 00,5
0.402 0.439 0.360 0.308 6)'3 ixe g Subtest 9
OLBI 5 Blslog)F 93 50 JS 0p03 sn T (o3l @l ¥ Jgor
Table 7: T test results for the total score in two groups of women and men
G s T o3 sl ol Ol Slaws L 09,5
Mean Tvalue Standard deviation Average Number Groups
41gb
5.90 23.18 61 TR
Women
0.001 -2.29 LGl
5.76 20.89 29 o=
Men
OLBT 5 Glsb 09,5 9 55 US 0ped sl T (93l @l A Jgor
Table 8: T test results for the total score in two groups of women and men
&l (e s F MS DF SS
Source of change
140 89 12.445 o 09, O
between groups
b 6g,5 9,8
0.01 14.69 059 720 42.799 2555 09
within groups
.068 809 55.244 5

total
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The Effectiveness of Virtual Education on Students' Procrastination and Concentration and
Attention during the Covid-19 Pandemic
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Iran

ABSTRACT

The need for virtual education has been always felt due to its
Received: 14 December 2022 advantages compared to traditional education, and during the outbreak of Covid-19 and the absence of
Reviewed: 7 February 2023 students in universities, the necessity of this type of education increased. The aim of the current research
Revised: 11 March 2023 was to investigate the effectiveness of virtual education on procrastination and concentration and
Accepted: 7 April 2023 attention of students of Payame Noor University in Kerman during the Covid-19 pandemic.

M The current research method was semi-experimental using control and experimental groups.
The statistical population was about 4000 students of different fields of Payame Noor University in

KEYWORDS: Kerman. The sample size included 40 students who were diagnosed procrastinator through the pre-test
Virtual Education and had a certain lack of attention and concentration. The sample was selected using convenience
Procrastination sampling procedures and the subjects were randomly assigned to two control and experimental groups.
Attention Also, these two groups were homogenized as much as possible in terms of academic term and age. The

data collection tools in this research were two standard attention deficit disorder questionnaires by
*_Corresponding author Swanson and Nolan Pelham (1980) and the academic procrastination scale by Solomon and Rothblum
£ s.khojasteh@pnu.ac.ir (1984). In the current study, the calculated Cronbach's alpha coefficient for the academic procrastination
® (+98913)2952006 scale is estimated to be 0.86, which showed that it was at an acceptable level. Pre-test and post-test were

conducted for each group before and after training. Virtual training in the form of a research method
class was held in a virtual educational environment by Adobe Connect software using PowerPoint online
in 12 sessions(2-hour) for the experimental group. Descriptive and inferential statistics in the form of
tables and figures, as well as covariance analysis, Levine's test, and Shapiro-Wilks test were used to
analyze the data. The subjects of the experimental group received the research method course in 12
sessions(2-hour) virtually, while the students of the control group were trained in the traditional way.
m The findings of the research showed that virtual education was effective on academic
procrastination and the concentration and attention of Payame Noor University students. It means that
virtual education could reduce procrastination and increase attention and concentration among the
students.

Due to the high flexibility of virtual education, students can learn according to their
conditions and based on mental preparation, which prevents distraction and reduces interfering factors
in concentration. It is also suggested that educational programs such as workshops are designed in order
to improve the awareness and ability to use virtual education as an effective educational tool and also to
improve the quality of hardware. Therefore, in addition to creating a culture in this field, there is a need
to try to increase the level of knowledge and improve the quality of the required facilities and equipment.
Therefore, it is suggested that due to the wide and complex topics of university courses and in order to
reduce procrastination and increase the attention of students, the virtual education method be
considered along with face-to-face education in the universities all across the country, especially after
the end of the Covid-19 disease.
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Table 1: Scenario of teaching sessions

ol 7,8

Description of meetings
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Introducing programs and goals for the participants and holding a pre-test

First session

g,k iy i izmed g (g0 5 0y SIS (ale hgy Dlogshe g Jolhe (y3ele meds
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The explanation about the stages and assumptions of the scientific method, experimental and
theoretical knowledge, as well as the definition of the theory and its goals and characteristics were
presented using PowerPoint along with the lecture method
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Familiarity with the concept of research, stages of research, variable and its types, as well as paying
attention to ethical considerations in research, was done using PowerPoint along with the speech

method and summarizing in a participatory manner.
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Second session

Pyl

Third Session
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Forth session
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The steps of choosing a research problem and the method of writing a hypothesis were explained.
In addition, each student chose a research problem based on his interest in a scientific way and
wrote a hypothesis for it. The students voluntarily read the hypotheses of their subject in class.
Necessary It should be mentioned that the activation of the microphone was provided to express
the content and establish two-way communication between the student and the professor in the
class.
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The objectives of the study of sources and the use of preliminary and main sources were explained,

and the research community, sample and sampling methods were explained.
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The nature and purpose of historical research and its steps were explained in the form of a Sixth Session

lecture along with uploading a PowerPoint file.
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The background research and the steps of compiling the interview and questionnaire were
explained. Each of the students found a standard questionnaire for their topic and compiled the
interview as a group.

Seventh Session
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Slrly stRs5 050 (nl (505, (stales] G & Qlisztils (QLST5l Gug 03 031s ed 5 (g e

Aidges bl lisgs Gaiss S
The nature and characteristics of the experiment, causality and the stages of experimental research

Eighth Session

as well as internal and external validity criteria were explained.
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All kinds of quasi-experimental and experimental designs were explained in detail. Some groups Ninth Session
also wanted to do their work in a quasi-experimental way.
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Expanded plans from experimental plans were explained. Samples of the research of expanded

plans were uploaded by the students themselves in the class and presented using the lecture
method.

Tenth Session
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Eleventh Session

o ,8 &l Sl s
Semi-experimental designs and time series designs were described. Examples of research, semi-
experimental designs and time series designs were uploaded by the students in the class and
presented using the lecture method.
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The method of data analysis was explained and in this session the students got acquainted with
descriptive and inferential statistics practically by reviewing research samples. Also, the SPSS
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Twelve Session

software environment was practically shown in the online class and finally the post-test was held.
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Table 2: Mean and standard deviation of academic procrastination and students' concentration and attention
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7.61 8.15 JrsS o9 Focus and attention
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Experimental group
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Table 3: Shapiro-Wilks test to check the normality of the variables
Sl o L 055 Sundy e
Sig Indicator Group Condition Variable
0.115 0.933 JrsS es S i
Control-group o9l i
2T oe S §
0.119 0.924 elesl o, Pre-test
Experimental group (s &, 5 leal
0.115 0.923 JrsS 095 ] Academic procrastination
Control-group 5995 om
ol ] & _
0.500 0.958 oRleles T Post-test
Experimental group
0376 0.951 IS es S ]
Control-group 0503 Ui
2T oo 8 .
0.060 0.904 Felasles S Pre-test
Experimental group a>g5
0732 0.969 JysS 095 ) Focus and attention
Control-group 5905l
2T oe 8 .
0.223 0.939 elesl oS Post-test

Experimental group
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Table 4: The results of Leven's variance homogeneity test
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Table 5: Interaction test between groups and pretest scores of learning variables
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Table 7: Summary of multivariate covariance analysis
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Table 8: Results of one-way covariance analysis of academic procrastination in MANCOVA'’s text
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Table 10: Results of one-way covariance analysis of focus and attention in MANCOVA'’s text
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EECCICI L RET [ o] JEIIEEY  Reflective learning has been studied in various studies.

Reflecting while learning architecture alongside practice helps the student to evaluate and
refine the design idea, and this round-trip process is mostly repeated. The application of
reflective learning in the field of architecture while practicing needs to be examined to
understand to which extent teachers are committed to this teaching method in studios. The
investigation and recognition of assessment features along with reflection in architectural
studios was the subject of this research.

In order to know the status of assessment in architecture schools, the behavior of
teachers in this field and their preferences during assessment were studied through a semi-
open questionnaire and the importance of reflective assessment indicators including rational
assessment with micro-score was examined. In this study, the presence of students and round
trip evaluation based on the design process were also asked from a sample of fifteen
participants from the teaching community. For each question, Likert scale answers from 1
(very low) to 5 (very high) were collected and analyzed. Then, their preferences about
choosing between twenty-three indicators in assessing each work were examined.

The study of reflective assessment indicators in the sample population of this study

showed that 66% of teachers were committed to reflective assessment in practice and the
others did not use it. The results showed that reflective assessment in architecture was
equally applicable in all types of universities in the country. The study of the effect of gender
factor revealed that females’ assessment was more committed to reflective assessment
criteria than that of men. Examination of the age factor in refereeing demonstrated that older
referees distanced themselves from microscopic and reciprocal refereeing and showed more
tendency to single-stage and intuitive refereeing. The use of reflective assessment showed
that for jurors who adhered to the reflective assessment, "efficiency and performance of the
plan" were more important than anything else, and “innovation” was placed next, while other
jurors called it "innovation". "Design aesthetics", "graphic presentation" and "form quality
and composition in architectural design" were more important.
(o [VHeTiE Assessment with reflection has been introduced as a new method in current
research. By presenting a logical, step-by-step, interactive and back-and-forth form of
teaching, this method has changed the assessing process from the end of the semester to the
entire semester and made it as a tool for learning. The effect of this method, whose indicators
were approved by the experts in this research, showed that changing the teaching method
can improve learning the basic concepts among architecture students. The efficiency of this
method is when the teachers change the current education process in a purposeful way which
prioritizes the efficiency and performance of students' plans. This assessment method has
changed from intuitive, single-step, product-oriented and independent of interaction with
students towards the indicators presented in this research. The findings of the research show
that this goal has been achieved in more than half of the architecture studios, but considering
its positive results in improving students' learning and there is a need for more detailed
planning and coherent management for this purpose.
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alﬂ (Professor) Lol s, 4 (Woman) 5 32 9

alﬂ 605 sole 2 (Professor) Lol (s, 4 (Woman) 5 33 10

alﬂ sl e (Professor) Lol (s, 6 (Woman) 3 36 11

o (Professor) 61.4! ooy 3 (Woman) ;5 29 12

sl e alﬂ o (Professor) Lol (s, 8 (Woman) 5 34 13

GO sode alﬂ o (Professor) Lol yu,0e 15 (Man)s e 40 14

al)"l o (Professor) 61..4! Y 10 (Woman) ;3 36 15
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Table 4: Questionnaire structure (collectors)

j: B 31 N 3 P
3 £ 3 £ 2 o -3
3 2 z

90 1y Glgzasls JUT (Gl (ateie Jlre b g 555 252 (63l ojglate) € hlaiod 0 4 (i ax b
o) o O o) o) farS o 1

To what extent do you assess students' work in a "logical" way?
(The meaning is partial assessment with a specific criterion)
sl 1y plagzetils )BT (ol amiin Jlomo (y90s 5 555 U5 (5510 y5late) €g350 S j90 41 (e 42 U
o) o O o) o) farS o0 2
To what extent do you assess students' work "intuitively" (meaning, holistic and unambiguous
assessment)?

SauiS oo 59l 1y lbgzmadls BT (el (bgmeisls [UT anglio L) € a8 5 g d P o9, b o> ax b

o o o o o To what extent do you assess students' work by the "back and forth" method (comparing student 3
works)?

o Obgzadls )lﬂ Gl & (lgzaily Ko b anglie fygas (gl dl> 5o S5) €olSS SO L e ax U

o) o o o) o) Saslo 4
To what extent do you assess students' work with "one look" (one step, without comparison with other
students)?
o o o o o 85,10 Canl L (gl az ax 5 (g y9ls plSm o (LT 51 iy g LSt olas &l €« lgisls jga>» 5
How important is "student presence" (oral presentation and questioning) to you when assessing?
o o o o o Sa23lo oo €Ll hpam (y9a> Olgzmails ST (9l & plie 4z 4 6
To what extent do you assess students' works "without their presence"?
o o o o o 3,10 ol Loy (gly « >l a3 s ax B 5 j9ls o j0 5
How important is the "design process" to you when assessing?

o o o o o 3,15 Sl Lo (gl 7,k € oles (am) 00,51 9 0> az B s ysls olej 4o 8

At the time of assessing, how important is the "final product" to you?

(OB 933,515,5) Gloyie asliios s po 25k 23yl sl asls 0 Jso
Table 5: Project assessment indicators in the teachers' questionnaire (collectors)

Tk )l slegarls
Project assessment indicators

Graphic presentation ’uité‘; a1,
Oral expression - calad Lo
Replica-S Lo
3D volumetric quality (manual or computer)—((s JsaaslS b (swd) (s 4 (550 5 o> CoiS
The beauty of the design—c)]o =l
Design efficiency and performance-¢ b o Slas 5 ol,l8
Stability of the design—c)]o (@.,Ll-“i‘) Al
Architectural proportions- s lexe Slowls
Innovation—Lg)jTy‘
Architectural form- s jlass p,8
Human Scale- gluil ulis
Quality of volume and composition in the architectural design- s ,lass )b )3 (S0 oS 5 5 S50 e CoisS
Hierarchy of spaces—lalas il o aludos
Access quality-la ow swd CodnS
Circulation—yg.w¥sS o
Design concept-z b CodlS
Attention to materials-zllas 4 4> g5
Attention to light in design— >I,b )5 ;55 4 a>g5
Attention to the sound in the building-Ly ,5 las 45 4> g5

Attention to energy in the building- ;laizle ;o (65, @ a>g5

b all sl
Design presentation tools

Tk o Golere aly pealie

Basic concepts of
architecture in design

2 Golers b Signee nonlie
Tk

Concepts associated with
architecture in design
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b b3 sl
Project assessment indicators

Attention to the environment-ca. j e 45 4> g5

Attention to context (nature, history, etc.)=(... 5 gu b «Cands) e 4y d> g5

Attention to natural hazards (floods, earthquakes, etc.)—(... g al3); ¢ Jw) g2l Slbbre 4 axg

Plan Economy-z b slazdl

Adapted to the climate - 18| b cwsls

Following the architectural styles - s Llasxs (sleSow 3l (595w

Mysterious designs—z ,b 5,39) 3413,
Multi-purpose design usability - )b o jglaie 3> solawl cubld

S el pwyp S 3 wies pile g Al (60l
A 51t ez 2 o e 5 S (e e a3 lo
G 4 s (Gao,0 B S 5 009 YU Comenl axlg oyl o
18 Jgaz 0 0510595 5 o b (555l 50 (sleng oeal 1 il
5 00§53l K 5 i gz Sledsi p Gabate (oo
la L 4y sy ol e (5l 2y VIS 5 ¥ gz

Casloss &l )|

loools Lz
ol sloarls (YL el 5l Colfs layoe laguly (o) 2
3,50 Solel anel> 5y aallas 3,50 (5ybel amels ol L ol e
@ (XYY 60 5 ol byl 4 ool (48F9) L5 Ve cadllas
i oSS Ol nlplis S o0 559l0 |, Loz b 6,500 e,
3a> byl e gysls gy a pluyse sy PO )
ALl (o SiS n g S8y 5 gl oy see ailE (hgzeidls

(O %2)512,9) (b o)l slolome & sty Sloyite gl 000 £ Jpor

]
3 2
qE
> 2
F
3 £
&
1 x
2 v
3 x
4 x
5 x
6 v
7 v
8 v

Table 6: Percentage of lecturers adhering to reflective assessment criteria (collectors)
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13 v
14 Vv
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& ainl oleyoe Sl
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b b))
A wml oleye Slsl8
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Table 7: The frequency of teachers' opinions adhering to the criteria of reflective
assessment with the separation of indicators (collectors)

Jebs sl g o))
(Assessment without reflection)
e g S5 52 69l silare

( .
Logical (partial assessment with a
specific criterion)

(Assessment uLeL Lolyen bl
with reflection)

Jlere 59 S5US (5 )510) (5390

(pasiee
Intuitive (holistic assessment
without specific criteria)
s eslal o ) oS5 S b

(Ohgzails Ko b avslin
At a glance (one step, without
comparison with other students)

S g 28

Round trip

5 Ll oalas @l & coenl) Lol

Gl 5l G
With the presence of students
(importance of their oral presentation
and questioning)

Olgzdls sea> (e
Without the presence of student

(ol ) 005l 3 & ool Db Lolren (b T 4 el

Importance to the product (final <=k
result) Importance to the design process
1.66.6 733.3

glsil 3o el ol et S 2 350 Jalse 5 bl p 5 )y a2 s b
Js! 2y slo Judos g o &l s £ 9 GgiS sleollasls
o )5 31,00 g9 g Sl (s y9ls dmal 1 g o) jols Slaseine (e
Ohels ol 55 @gls Ubs, slacudsl 5 bl Ll b))

el gy ol Cillike g il

Sosld llyd g gl (69,8 Slasine p (e slafolos -
)‘K;;‘U 9o 4 Ll oSS o5 sl e 5 (60,8 Slasies
9 oo SoaBge 0l g9 iz (pw Jold I T (nl Sl
obwyae ol 3l gylel dsale Ol @ 4z g b ol L y08 asls
Sz 56 asls b o ol joyoe 25 V0 31V Lol
Goliils 1o o )05 £45 9 (wyde Zusdge 0l dalllas ase S
A g0 pd g g0 atws g0 1) JRiils g8 S 50 Al
g3 biecr 5l Sl 9 (9392 oo e 4 53 o5 Able 0SS (e

Cawloads oy 355l s il
) Sloasli Coenl (e b ol aiulss il 5l am al>ye o
G0 Jgaz o b asls cpl asled adein 955 (59l o |, 7,k
20 OB %,500 5 a,m5 ulul p b asls Gl § (5,138 6b aileos
ol aoyo ¥ Jeam jo aslonlds bl (g lens (55500 § gy
b 2l e i lez 52 4 plojie 058 0355 anel> sl
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Table 9: The percentage of teachers' adherence to reflective assessment based
on age (collectors)

YY UG YA w03l

Y YL s 03l -
. Twenty eight to
Top thirty-three thirty-three Age
4 6 sl ,Frequency
4 2ol o3l slass IS slass
10 10 >l ez e
Number of adherence to all
four indicators
PR 5 PYRPEXCTI ARV
§ Lol
40% 60% O ol

Percentage of adherence to
reflective assessment based
on age

(253,518, 0 S5 @ ol (o] lvybe sinly Jgor 1+ o
Table 10: The adherence table of reflective assessment teachers by age
(collectors)

u,J“‘L il 4 sl

( Adherence to reflective assessment) (S
. (Age)
No & Yes al,
[ ] twenty eightodin 5 Cawy
twenty nineas g Cows
i Thirty o
[ ] .
Thirty one S g (ow
[ thirty twogs g ow
b thirty twogs g ow
[ ] .
Thirty threeaw ¢
[ ] .
Thirty threeaw ¢
[ ) .
Thirty threeaw g ow
[ ]

thirty four ,le> 5 ow

el o)l 4 szl ol ol oy SllE e
The frequency percentage of lecturers based on the
level of adherence to reflective assessment

66.667

33.33

A o s SheB ol sl lene ol 2 o e

Professors Who .asis s gls %o slechs, b5 oo yae
Professors who assess based on reflective
assessmentcriteria

(Bw3,513,5) Leb sl slo,lone & il plooyde Slgld susye ) UK
Fig. 1: The percentage of lecturers adhering to reflective assessment criteria
(collectors)

assess by other methods.

oBLiils g5 Sl (o) -
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Ol 39 Gl ye &5 alKails g5 5 Gy b .88 1B (cy 990
S5 a5 Lol et slagely b T Geebl 5 00 (oo oy
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Caglyl WS oo ey Qlepen (g3pd 5 (Hgo laolails
0,8 Bl Ll jo g olKisls jo yuy yus

(Bw53,513,5) ol8tils £o5 S5 a4y ol (obj,l oyl yie (il A Jga
Table 8: Adherence of reflective assessment lecturers by type of university
(collectors)

"gdja ):-c Lr“.]sé ol&m)’ W 'IQ é}a
Non Government Type of universit
Governmental vp v
5 5 Frequency Jlgl 3
Sl o 4l ol 3l slaws S slaws
10 10 ol
Number of adherence to all four
indicators
oobaly b 2l 4 sainl as s
oLiils 5
50% 50% &

Reflective assessment Percentage of
adherence to reflective assessment by
type of university

oSl goi bol 5 (ol o)l 4 saiol ao s
Percentage adherence to reflective assessment
by university type

50% 50%

Governmental - s Non-governmental - Jgs &

olSsils fo5 S8 Lol (bl 4 ol je (ainly doye Y S
(Qlf_\ja),h)f)
Fig. 2: The percentage of lecturers' adherence to reflective assessment by type
of university (collectors)
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Table 11: The table of the effect of gender of jurors on adherence to reflective
nent (collectors)

ol O3 > £
Male Female Gender
3 7 Sl
Frequency
Sl o 4 aanl ol 3l slaws S slaws
10 10 el
Number of adherence to all four
indicators
bl b bl e gaanl vy
30% 70% Olygld iz g5

Percentage of adherence to reflective
assessment based on gender of jurors

bl Sz 5 bl p b ) & saral 2o
The percentage of adherence to reflective
assessment based on the gender of jurors
80%

70%

70%
60%
50%

40%
30%

Male -5

30%
20%

10%

0%
Female- .;

(O 23)518,) (el o) 2 o £55 31 Jlogad 0 S
Fig. 5: The diagram of the effect of gender on reflective assessment (collectors)
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ol G55l Jols Coe s @ azgi L (P JS8) 5 (VY Jouz)
Aol 2l s 5 (Lgzmiils (6,50l S, 4 i a5 (g,
@B waz gyl 4,28 b gleyae b bgzidls wlilas Gl
Ol 5 JSiie (59l o Sl 578 sl telos S LS 995
p5 Jsb 5o Olejer (Bisel 5 gsls ~Bl 5 @l 428 b 5 ol
I bl p 2l ol eitan Dbyl g Sliayein, slp orein,
2919 ST L 6ysld She) (iRl Gl (ol Jpaze 9 05 collad
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(Age)
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thirty four ,le> o o
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i Forty Je=
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Percentage adherence to reflective assessment
by age

60%

I |

Top thirty-three - au 5 . @V

Twenty eightto thirty-- a5 o b cits 5 cans
three
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Fig. 3: Percentage of adherence to reflective assessment based on age right side
(collectors)
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Fig. 4: point-to-point graph of adherence to indicators based on age - left side
(collectors)
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Fig. 6: Comparative study of indicators affecting instructors' adherence to reflective assessment (collectors)
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Table 12: independent and dependent variables (collectors)
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Fig. 7: The diagram of teachers' preferences in assessing designs (collectors)
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EEL G RER TR JEIEEE School closures and home quarantines due to the spread of

infectious diseases such as Covid-19 have affected the physical and mental health of
adolescents. Adolescence is a period of growth in which intimate relationships are very
important. In today's societies, the role of family and school in the development of students'
personality is a decisive and fundamental one because with the complexity of social and
cultural issues and the advancement of technology, the effectiveness of this role in the
development of personality has decreased to some extent. Corona virus and teenagers living
at home have also fueled this issue. One of the issues of education that has a decisive role in
the performance and morale of people is the principle of responsibility. Research shows that
accountability can be promoted using effective intervention methods. One of the appropriate
interventions in this field is group psycho-educational interventions, which is neither mere
education nor mere counseling; in this research, psychoeducational group interventions were
implemented through one of the cognitive and behavioral therapy methods called
Acceptance and Commitment Therapy (ACT).

This research was semi-experimental due to the existence of the experimental
group and the control group of the pre-test-post-test design. The statistical population in this
research included all first secondary level male students who studied in the public schools of
Arak in the academic year of 2021-2022. The group (in-person test, virtual test and control)
were randomly placed. The data required for this research were collected by the responsibility
scale of the California Psychological Inventory (CPI) (1978). The data were analyzed using SPSS
24 software and multivariate covariance analysis.

m The results showed that face-to-face group psychoeducational interventions based
on acceptance and commitment were effective on teenagers' responsibility after the Covid-
19 pandemic (P<0.05). Virtual group psychoeducational interventions based on acceptance
and commitment were also effective on teenagers' responsibility after the Covid-19 pandemic
(P<0.05) and there was a significant difference between face-to-face and virtual group
psychoeducational interventions in terms of the effectiveness based on acceptance and
commitment on the responsibility of teenagers after the Covid-19 pandemic.

The findings of this research indicated the effectiveness of face-to-face and
virtual group psychoeducational interventions based on acceptance and commitment theory
on increasing responsibility in teenagers in the post-corona era (P<0.01). Therefore, it is
suggested that school counselors and therapists in working with students get help from the
approach based on acceptance and commitment as a suitable group psychological
educational approach to increase their level of psychological adaptation and responsibility.
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Table 1: descriptive statistics related to the research variable in the control group
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Table 2: descriptive statistics related to the research variable in the face-to-face test group
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Table 3: descriptive statistics related to the research variable in the virtual test group
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Table 4: results of multivariate covariance analysis of the effects of the face-to-face test group on the components of increasing the responsibility of teenagers after the
covid-19 pandemic
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Table 5: Results of multivariate variance analysis of the effects of the virtual test group on the components of increasing the responsibility of teenagers after the covid-19
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Table 6: Results of multivariate covariance analysis of group effects on teenagers' responsibility after the covid-19 pandemic
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ABSTRACT

Game Theory is a branch of applied mathematics that can
Received: 19 November 2022 mathematically model the real-world scenarios for situations such as competition and
Reviewed: 15 January 2023 cooperation and predict their payoffs. The main point in Game Theory is that the interests of
Revised: 11 February 2023 the competition or cooperation of both sides depend on each other's decisions. The teaching
Accepted: 26 March 2023 and learning environments are considered as an undeniable atmosphere of interactions

among the learners, faculty members, and instructors. Using Game Theory to interactions
modeling, we are able to analyze the situation to achieve the greater educational

KEYWORDS: achievement. In this paper, for the first time, we used Educational Game Theory to mention
Game Theory the use of Game Theory in the education context. The aim of the present study was to
Education highlight the types of applications of Game Theory in addressing various aspects of teaching
Learning and learning in the articles that were conducted from 1987 to 2022.

Modeling m This research is applied in terms of purpose and systematically provides a
BWM comprehensive review of research on the use of game theory in education and learning. In

the first stage, by searching the electronic scientific and research sources and preliminary
study of abstract, introduction, and conclusion of articles, we discovered that 42 articles were

* Corresponding author related to the purpose of our research. In the next stage, each of the studied articles was
X sf.noorani@pnu.ac.ir examined and analyzed in detail from four aspects: What is the application of game theory in
@ (+98919)7724657 the field of education and learning? Is there a mechanism design in the study? Who interacts

in the field of education (learners, teachers, staff, and parents), and basically who are the
players in the proposed model? Finally, we investigated how the articles evaluate and proved
their proposed model. Using a questionnaire, the applications of game theory in the field of
education were prioritized. The best-worst (BWM) multi-criteria decision-making method was
used for prioritization.

In the present study, we divided the use of game theory in the field of education
and learning into six categories. The first category was research that analyzed participatory
behavior in different situations. The second category was research that used game theory to
create an environment for further learning; the third category was articles that used game
theory to model conditions that would affect the quality of education and create an
environment for further learning. The fourth category was research that modeled learner
assessment conditions. The fifth category modeled and analyzed the educational behavior of
teachers with each other and their teaching methods. The sixth category was articles that
considered the collaborative learning environment and use game theory to recommend
educational resources to group members. From the perspective of relationship modeling, 60%
of the articles modeled the interaction among the learners, 29% modeled the interaction
between the instructors and learners and 7% of the articles modeled the interaction of the
instructors. One article modeled parental interaction in deciding whether to hire a tutor and
one article modeled the employee-learner relationship on cheating. The analysis of the
findings showed that applications such as "learner assessment", "enhancement of learning"
and "content suggestion" were assigned the highest priorities, respectively. Applications such
as "teachers' educational behavior analysis", "investigation of environmental factors affecting
education" and "participatory behavior analysis" were in lower priorities.
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We studied and organized studies which have applied Game Theory in the

education area. The areas of learner assessment by the instructor or peer, grouping for
collaboration learning, using the user model, and implicit modeling were some of the topics
that needed further research in Educational Game Theory. Also, in learner/learner and
learner/teacher interactions, new incentives design methods need to encourage players to
learning improvement. The results of this study provide a perspective for researchers in the
area of education and learning regarding the use of Game Theory in modeling the teaching
and learning environment and creating conditions for increasing educational outcomes.
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ABSTRACT

CEREICIT G EN Nl SIS The idea that the world is facing global emerging trends, technologies, and
Received: 31 October 2022 innovations lead the world to experience an uncertain, complex, and unstable future. Therefore, of the
Reviewed: 16 December 2022 many diverse, controversial, and attractive challenges humankind deal with today, the most intense and

critical is understanding the effect of the new technology revolution in various fields, especially in
education. Recently, the Covid-19 pandemic and its subsequent quarantines have created a significant
technological leap in the modern life landscape, leading to drastic and unexpected changes in education.
As Covid-19 is a force to make the transition from face-to-face to online education, this study seeks to
investigate whether distributed ledger technologies can help successfully tackle this new and major

Revised: 25 December 2022
Accepted: 21 January 2023

KEYWORDS: challenge. In this light, the researchers of the present study aimed to examine the impacts and
Distributed ledger technologies implications of these technologies on the education system to see if they would improve the quality of
Education system education in the future.

Impacts MThe current study was conducted adopting a qualitative approach to provide in-depth insights
Implications and experiences of the participants. The target population of the present research included sixty-three

males and females from five groups of people including higher education policymakers, teacher training

instructors, information and communication technology specialists, educational technology experts, and
* Corresponding author future researchers of the educational system recruited through purposive sampling. The required data
= were collected through different types of interviews and narrative analysis which was conducted through
WhatsApp network. The interview was selected since it was practically more convenient than other
qualitative research instruments. This instrument, due to its nature, could provide a trustworthy
contextualized and deep understanding of the research issue. Narrative analysis was used as the second
fruitful instrument due to the centrality and impressive role digital environments play in human life. Since
time and space constraints have reduced face-to-face interactions, such a flexible and attractive
instrument could provide an interactive and collaborative environment for participants to tell their stories
either synchronically or Asynchronically. The process of data collection continued until saturation was
reached, based on which 25 interviews were conducted and 38 members participated in narrative inquiry.
To analyze the data and for the themes to be extracted, thematic analysis including initial coding, focused
coding, and axial coding was conducted.

The results of the data analysis led to the following themes extracted: curriculum diversity,

assessing students' academic performance, quality management of learning achievements, recording
management of learning outcomes, academic certificate administration, and lifelong learning. Each of the
themes represents one of the blockchain implications in future education. The analysis of the interviews
and narrative inquiry indicated that Blockchain, due to its specific features such as security, trust,
transparency, immutability, privacy, integrity, authentication, robustness, accountability, and
decentralization, plays a critical role in transforming future education.
The results of the present study can inform policymakers, educators, managers, leaders,
practitioners, and all stakeholders of the education system, especially higher education, of the global
emerging trends, technologies, innovations, and developments and their effects on future education.
Now that the day-to-day penetration of technological advancements coincides with the Corona virus
epidemic around the world, it is necessary to apply technologies and take all necessary changes to
recreate the education system in order to take a step towards improving the quality of education. It is
hoped that the present study will be a reliable source for further future researches on education.
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Table 1: Thematic analysis: Open coding, focused coding, and axial coding
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authenticity of the manual university certificates, but blockchain technology can authenticate
certificates due to its unique features such as decentralization, security, authenticity,
transparency and accessibility.
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Reducing forgery of
education certificates
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With the increasing use of information technologies in the field
of education, it is now possible to create flexible learning environments without temporal and
spatial barriers on the Internet. These environments enable learners to access various
learning materials, share their findings, and discuss with other online participants. Despite the
dramatic increase in web-based courses and learners enrolling in these courses, there are
many indications that the mentioned courses have failed to meet the needs of learners and
learners remember unpleasant experiences from such contexts. One of the relatively new
methods in teaching is flipped classroom. The underlying idea of the flipped classroom is that
instructional materials are presented outside the classroom, and on the other hand, the
classroom time is used for interaction and conceptual transformation. Also, the community
of inquiry (Col) framework created by Garrison et al. (2001) has been extensively applied and
explored. It is probably the most frequently used model based on technology for a
constructivist learning design. According to Garrison et al, learners can learn collaboratively
and as a group in an inquiry community when there is a shared cognitive, social, and teaching
presence. learning experiences are formed through the interaction of cognitive presence,
social presence, and teaching presence. Garrison et al. claim that the common nature of
cognitive, social, and teaching presence leads to the creation of an inquiry community, in
which a cooperative learning experience is created for learners. Therefore, the present study
aimed to investigate the effect of using the flipped classroom on the learners’ perceived
teaching, social and cognitive presence in online courses.

This study was quasi-experimental in terms of research method, using pre-test and
post-test design with experimental and control groups. The population of the research
included all the students of Tehran in the academic year of 1400-1401, using Convenience
sampling. A total of 58 people were selected and randomly assigned to the experimental
group (30 students) and control group (28 students). Research instruments included Col
survey instrument developed by Arbaugh et al. (2008) along with rubric for online discussions
analysis (Social presence: indicators by Rourke et al. (1999), teaching presence: indicators by
Anderson et al. (2001), and cognitive presence: indicators by Park (2009)). To analyze the data,
descriptive statistics (mean, standard deviation), and inferential statistics, i.e., the
multivariate analysis of covariance (MANCOVA), and the chi-squared test were used.

The results of MANCOVA showed that the experimental group had better progress

for all types of presence (teaching, social & cognitive) in posttest compared to the control
group(p<0.05). Also calculated chi-square test showed that frequency of produced semantic
units for all types of presence (teaching, social & cognitive) in the experimental group were
significantly higher than those in the control group (p>0.05).
The results of this research proved the potential of flipped classroom pedagogy
in learner’s progress in the three key factors of the community of inquiry framework, i.e.
cognitive, social and teaching presence. Also the findings of research can lead to the
improvement of offered education in web-based courses and are useful for those who are
involved designing and implementing web-based education.
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Table 1: The results of inter-rater reliability using Cohen's kappa coefficient
according to the types of presence
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Utilizing medium effectivel
Friends, please note that in order to open a multimedia file in the LMS 8 v
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computer.
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In the e-learning context, instructions have been provided about how to
work in the class, please read it and act accordingly. If you have any
questions or doubts about it, please contact me.
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Mr. Rezaei apparently wants to say something
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In this matter, | think the main issue is paying attention to the
manager's technical skills.....
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Please note that in this issue, we intend to discuss the concept and
definition of strategic management in holding organizations and

describe business strategies related to strategic management in holding
organizations.
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| completely agree with Mr. Mohseni's opinion
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Based on previous studies, only 11% of 193 mergers between 1990 and
1997 were able to realize their revenue growth in less than one year.
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| disagree to some extent, although the main purpose of supply chain
management is to coordinate the flow of materials and information
between existing units, but...
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In short, the tasks that the executive director of information technology
should have, in my opinion, include managing the process of reviewing

the company's information needs by reviewing the expertise of user
units and....
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Based on a stuy, only 12% of mergers in 1995 and 1996 were able to
maintain their revenue growth in the following three years.
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To me, the information technology manager must have both
management skills and IT skills, but this can depend on the
organization's conditions.

Expressing disagreement
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Personal advice
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Vocatives
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Addresses or refers to the group using inclusive
pronouns
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Phatics, salutations and greetings
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Social sharing
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Course reflection
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Clariffication
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Restating
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Agreement — to concur in (as an opinion) plain yes
or | agree without substantiation.
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Information sharing- stating a fact, a policy or a

rule. - giving information from a reputable source,
literature, association website etc.
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Divergence — to differ in opinion
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Leap to Conclusion — No relationship to previous
discussion, not logical
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Personal Narration — story, relating an incident,
describing practice in “their” institution
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Opinion — belief or judgment, Personal view,

attitude based on grounds insufficient to conclude

factual
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exploration
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triggering event
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According to what was said about supply chain management, it seems

that the main goal of supply chain management is to coordinate the
flow of materials and information between existing units and....
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In my opinion, based on these tasks, it can be concluded that the
biggest and most important challenge for holding company managers is
strategy.
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No item found
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Mr. Rezaei, | disagree, although the planning, control and guidance of

companies in order to achieve the holding's goals have many
complications and difficulties, but no...
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| agree with Mr. Mohammadi because the inefficiency of the market
and high exchange costs are one of the drivers that cause the formation

and increase of holdings in quantity (number) and quality (scope of
activity).

the summary is as follows....
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This issue is very important. If the holding headquarters can create an
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Building on — augmenting a point made by self
earlier, or by another
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Creating Solution — novel conclusion
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Justified hypothesis - a tentative assumption
made in order to draw out and test its logical
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Supported divergence — disagree “because” -
disagree with proof or cause
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Supported agreement -agree with proof or cause
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Wrap-up — concluding, summarizing
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Thought experiment — Questioning in a “what if?”
fashion or “What do you think about?”

added value that is greater than the algebraic sum of the added value
created by each of the businesses and subsidiaries, then...
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Well, according to the developed solution: Advantages: If it works in this
way, it will reduce the effect of possible investment risks and will
provide services to the new market with less loss. Disadvantages:...

resolution
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Apply, test, defend
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Tables 3: Descriptive statistics of the pre-test and the post-test in precieved presence
S g8 Salejleg S
Control group Experimental group o sie
o3l 0931t O%3lom 0931t variables
the post-test pre-test the post-test pre-test
5 lastinl 8l sl LSl 5 lastinl Gl il I o il Bl ol LSl 3l 8l ol LSl
Standard Standard Standard Standard
. Mean . Mean . Mean . Mean
deviation deviation deviation deviation
1.32 48.32 4.21 31.26 4.86 6058 412 30.16 IR
Teaching presence
elexzl jpa>
3.26 41.25 3.18 28.12 2.66 5142 2.52 27.81
Social presence
2.38 40.32 217 32.54 5.12 5554 3.49 31.36 T 9
Cognitive presence
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Table 4: Results of the univariate Ancova
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Power n2 Sig. Mean Square Df Sum of Squares Dependent Variable e
Source
sisel jya
1.000 0.523 0.000 55.653 1730.30 1 1730.30
Teaching presence
- l . &
1.000 0.243 0.000 17.369 224.43 1 224.43 SETs 2955
Social presence Group
1.000 0.641 0.000 71.130 2905.85 1 2905.85 &5
Cognitive presence
ISV
31.001 53 1647.83 A e
Teaching presence
ol o s
12.921 53 684.829 R
Social presence Error
40.835 53 2165.199 T8
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Table 5: Descriptive statistics of coded messages for cognitive presence categories in the experimental group and control group conditions
S i clid
Cognitive presence categories
Egome Jeles S cslas] o 55 oy, 09,5
Total Resolution Integration Exploration Triggering event Group
RWIRS Slel 2 RWRS Sl 2 KW Sl 2 KW Slel 2 KWgRY Slol 2
Percentage Frequency Percentage Frequency Percentage Frequency Percentage Frequency Percentage Frequency
B LQI
100 353 9 31 26 92 52 185 13 45 o
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Control
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Table 6: Descriptive statistics of coded messages for social presence categories in the experimental group and control group conditions
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Social presence categories
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Total group cohesion open communication emotional expression Group
RWPR Slslyé RWPR sl KWK sl KWK sl
Percentage Frequency Percentage Frequency Percentage Frequency Percentage Frequency
100 262 55 143 31 81 14 38 il
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100 132 47 62 37 49 16 21 Jrs
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Table 7: Descriptive statistics of coded messages for teaching presence categories in the experimental group and control group conditions
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Teaching presence categories
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Total direct instruction facilitating discourse design and organization Group
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Percentage Frequency Percentage Frequency Percentage Frequency Percentage Frequency

2oyl

100 279 40 112 45 125 15 42 o)
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100 165 37 62 52 85 11 18 J
Control
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The effect of learning mathematics using the VAK(Visual Auditory Kinesthetic)
method on the attitudes and academic performance of primary school students in
virtual education during the Corona period

N. Bardia, R. Moradi, B. Yasbolaghi Sharahi”

Department of Educational Sciences, Faculty of Humanities, Arak University, Arak, Iran

ABSTRACT

Today, education in schools requires the use of methods that
Received: 29 December 2022 make learning enjoyable and effective for students. On the other hand, applying the
Reviewed: 9 March 2023 suggestions and paying attention to the results of this research can change the attitudes of
Revised: 29 March 2023 teachers, planners, and educational policy makers towards using more innovative approaches
Accepted: 7 April 2023 in education. The present study was conducted with the aim of investigating the effect of

learning mathematics using the VAK(Visual Auditory Kinesthetic) method on the attitudes and
academic performance of primary school students in virtual education during the Corona
KEYWORDS: period.

learning by Visual MThe research method was quasi-experimental with a pre-test-post-test design with
Auditory a control group. The statistical population included all fifth-grade female students in Arak in
Kinesthetic Method the academic year of 1401-1400, out of which 30 students were randomly selected and
Math Performance assigned to experimental (15) and control (15) groups. The experimental group learned 12
Math Attitude online sessions of mathematical concepts with the help of the VAK strategy in the Shad
Virtual Education. Network e-learning program. Both groups were evaluated at the beginning and end of the

training period through Aiken's (1978) attitudes towards mathematics questionnaire and the
researcher-made math test. Descriptive statistics (mean and standard deviation) and
* Corresponding author inferential statistics (analysis of covariance to test hypotheses) were used for data analysis.
2 b-yasbolaghi@araku.ac.ir LTI The results of the research showed that there was a significant difference between
@ (+98918) 3603145 the experimental and control groups in terms of the attitudes and academic performance
(P<0.05) and the walk method led to an increase in the students' performance and attitudes
towards mathematics.
According to the findings of the research, it can be concluded that the walk
strategy would increase the students' mathematical attitudes and performance due to using
of visual, auditory, functional content and paying attention to learning styles.
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Table 3: Results of Lune's test to check the homogeneity of variance for the math
performance variable

sig df2 dfl F
0/597 28 1 0/286
* P>0.05
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Table 2: results of the Shapiro-Wilk test to check the normality of the distribution of variables

Sig Df Test amount Group Step Variable
Slade -p wolilaz O3y Hlake 09,5 al> e JUELH
Control
0/904 15 0/973 s Pre-test
The experiment 053l
0/058 15 0/886 &Lﬁ}’l Academic performance
Control &3 Skos (y505]
0/171 15 0/917
/ / Jss Post-test
The experiment e03]
0/289 15 0/932 s T
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0/282 15 0/931 Control
/ / Jss Pre-test
The experiment a0l
0/365 15 0/939 ) N QP o= A
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0/118 15 0/906 o A
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Table 4: Results of covariance analysis of academic performance variable
Average of squares Df sum of _st_]uares Source
Sig F Sl e (5 Kloo o] ax o Verified
Sy ookl oyl 4z - &
Y Ol yo ooze
Fixed
0/000 24/126 14/377 1 14/377 5
<
Pre-test scores
0/000 126/271 75/244 1 75/244 R T
OF o S
Group
0/000 20/373 12/140 1 12/140 =
09,5
Error
0/596 27 16/089 s
Total
30 8801/000
5

* P<0.05
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Table 5: Results of Lune's test to check the homogeneity of variance for the math
attitude variable

Jlaiep df2 df1 F
0/795 28 1 0/069
* P>0.05
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Table 6: Results of variance analysis of math attitude variable

Sum of squares

‘ S~|g i Averffe of sciui-:es ‘ ?f Verified Source
Y Sl o Sl &GOl Az o . s
b SERUTS S Ela o £ g0 &=
Fixed
0/000 89/665 1/734 1 1/734
Pre-test scores
0/080 3/307 0/064 1 0/064 ool dn ol as
QF) o D
Group
0/001 12/612 0/244 1 0/244 =
095
Error
0/019 27 0/522 s
Total
30 346/604
5

* P<0.10
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CEREICILEEN TGN JEEATEE Managing the e-learning environment means emphasizing on the design and
implementation of those strategies that, on one hand, help to fulfill the mission and goals of the

education system, and on the other hand, lead to effective learning. This term refers to a new set of
knowledge and skills in the field of optimal use of the electronic learning environment advantages and
capabilities with a futuristic approach. It aims to prepare the mentality and skill power of learners for the
changes and developments that occur as the result of the entry of information and communication
technology into the field of education. Since the design and creation of practical and useful models for
managing electronic learning environment in education system can play an important role in the
realization of educational goals, the current research was conducted with the aim of designing a
conceptual model for managing electronic learning environment in schools.

This study was practical by purpose and conducted with a mixed-method approach by means
of sequential exploratory design. In a way that by using the qualitative method, firstly the pattern or the
research conceptual framework was obtained, and then the desired model was validated by quantitative
method. In the qualitative part, the statistical population included university professors of Tehran in the
field of educational technology and educational administration. Based on targeted snowball method of
sampling and theoretical saturation, 17 people were selected. The data collection tool in the quantitative
phase was a semi-structured interview. Participating experts assessed the face and content validity of the
quantitative tool and its reliability was calculated by the Holsti’s coefficient as 0.92. In the quantitative
part, by census method of sampling, all 114 outstanding teachers, experts and educational technologists
of Shahindej Department of Education were selected and finally 103 completed the questionnaires. A
researcher-made questionnaire with a 5-point Likert scale was developed including 56 items based on
the indicators identified in the qualitative stage. To measure the validity of the questionnaire, in addition
to the face and content validity done by experts, the Average Variance Extracted Index (AVE) was used
which its value calculated as to be above 0.6. The reliability of the instrument was measured by the two
criteria of Cronbach's alpha and composite reliability, which in both criteria, the values were higher than
0.8.

m In the qualitative phase, by using the thematic analysis and open, axial and selective coding
method of Strauss and Corbin, 4 dimensions, 15 components and 56 indicators were identified and then
primary conceptual model of electronic learning environment management was proposed. The four
dimensions of model along with their components were “Teaching-learning process" with the
components of active learning, teacher's role, learning styles, learning motivation, evaluation methods,
"Teaching content" with the components of content suitability, content production, content quality,
content presentation, "Curriculum design" with the components of constructivist approach, problem-
oriented learning, socialization of learners and "Levels of interactions" with the components of teacher-
learner, learner-learner, teacher-parents. Validating the proposed model by using the structural equation
modeling method with the help of software (Smart PLS) showed that the proposed model had the
required validity.

Based on the findings, it can be stated that the management of the electronic learning
environment is a holistic approach aiming to identify and design strategies that create active learning
among the learners. Creating an integrated and effective management system in the e-learning
environment can help to make the e-learning system more efficient and makes its activities transparent.
The use of appropriate mechanisms in the management of the electronic learning environment, by
specifying the current and desirable state of the electronic education system, helps to reveal the
opportunities and challenges that this system faces and to provide a basis for the correction and
improvement of the existing trends and the promotion and excellence of the future states of the
electronic education system.
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Fig. 1: The basic and conceptual model of e-learning environment management
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Chart. 1: Testing the teaching-learning process measurement model
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ABSTRACT

CELCICLCRET G Mol = Today, learning various sciences has become one of the basic needs of
Received: 7 October 2022 humans, and there are many obstacles that reduce the speed of learning; among these obstacles, we can
Reviewed: 24 December 2022 mention stress. Stress is a kind of response to emotional or physical changes created in the environment
Revised: 13 February 2023 and living conditions of students, which can appear in different ways according to their age, life situation,

Accepted: 9 March 2023 and personality. If the learning space is designed properly, it can eliminate a lot of stress in students.

Reducing stress in students can lead to discovering their hidden talents, increasing self-confidence and
making the most of their potential, which will increase learning. Also, various studies have been
Outdoor of school conducted in western and other countries about the effect of architecture on reducing the stress of users,
Biophilic design a limited number of which have been conducted on the effect of the architecture of the educational space
Stress on reducing stress with different research methods and approaches, each of which has research problems

and flaws in two areas. They are thematic and methodological knowledge. The research showed that

various studies have been conducted in the three fields of environmental psychology, psychology and

KEYWORDS:

* Corresponding author architecture of educational spaces, but no sufficient and accurate studies were found about the
£ m.arghyani@ub.ac.ir interrelationship of these three topics. With quantitative and qualitative approaches, this research aims
@ (+98912) 5578323 to deal with the subject in the two scientific fields of psychology (stress, stress theories) and architecture

(psychology of the environment of educational spaces, architecture of educational spaces, health and
architecture, etc.). The purpose of the present research is to identify the physical factors that are effective
in reducing the stress of students in the educational spaces of the school, which is a factor for the scientific
progress and improvement of the country and is associated with increasing the productivity of schools.
This research aims to evaluate the effect of physical and non-physical dimensions of stress reduction on
stress reduction in combined research (description of the survey type and logical reasoning).

m With the help of the Delphi method, the experts in the field of architecture were asked to
categorize the practical physical factors of stress reduction. Then, the test analysis was done with the
help of hierarchical analysis (AHP).

m After the complete hierarchical analysis, at first, the main criteria were ranked according to the
goal, and then the sub-criteria were ranked in details, and the percentage of importance of each was
determined. Among the main criteria, the combination of nature and environment gained the most
weight, with a weight of 0.534, so it was the most important among the main criteria. The criteria for
modeling nature and the spatial characteristics of the environment were also in the following ranks. A
pairwise comparison of the sub-criteria of the integration of nature and the environment and their order
of importance was discussed, and it could be seen that the sub-criteria of light with a weight of 0.541
took the first place, and the sub-criteria of plants and natural landscapes and ecosystems were in the
following ranks.

In designing a conservatory with the approach of reducing stress through biophilic
architecture, light is the most critical design factor, and then the plants inside and outside the
environment, natural landscapes, and ecosystems should be observed in the design.

NUMBER OF REFERENCES NUMBER OF FIGURES NUMBER OF TABLES
30 7 7
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It is one of the main factors associated with learning which contributes to human comfort and
satisfaction. Further, we can use light to create visually attractive shapes and beauties in our

environment, and by playing with shadows and integrating light, we can offer an astonishing and
pleasant atmosphere to the users of the space.
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Natural ventilation is necessary for human comfort. It can be induced in built environments by
changing airflow, temperature, humidity, barometric pressure, etc. This ventilation can be
established simply by using a sliding window or more elaborately by using technological and
engineering strategies.
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Water can stimulate many human senses, including sight, smell, taste, hearing and touch, and
create a desire to be in the space for users. Water can be used in different ways in the

environment; Aquariums can be used or it can be used as an artificial waterfall in space.

Conb it goslaiwl loogeds o g 5 (S o5 ol o504 aLS idsy 5l oolatul
was Gals 1) eyl Wiy oo e o lalS 092y a5z ] cadaisle gl o
s il Ul (gyg0 50 5 0,5es g i8S el B 1) )5 iolu] (i S8 s Cwdlods
Fhe e o Q-\ 31 0lgly eolazul g wiS oo sl i SO yaia (S5O jged lalS sl oolail
oL eolanul 5l g ail 3 Suo3 lase 4 (SujelsST il cunl gy sadeslainl LS .l
D sed dnogi yob g came
The use of vegetation, especially flowering plants, is one of the best ways to directly incorporate
nature in built environments. It is because the presence of plants can mitigate stress and tension,
improve the physical body, provide comfort to users, and boost their performance and
productivity .The use of individual plants rarely produces a positive effect, and their extensive
use in the environment could be pleasing. The plants used should be ecologically compatible with
the environment and is not recommended to use strange and rare plants.
033 Sgpeten SelS ()T )5 53 4z 5 oy o ez laglasl SIS 3o 55l 4 b 5o 51 llge> o>
B g s S il Wl e sasaile sl jo U 5l eolatwl Jlrpll sl
‘AL asle ‘_,’_;'LB)AS d;)la )| \.\;\5;‘59 ulj L (o R g s_)l;l}.»} )| o oolazwl ML )..AToPLM.a
w0y ot Gl yg0 aile o yae slags,gld I AlBS solitul izeed g g pe,lsST EL am
ik 3l g lgayg
For ages, animals have been reared and kept by humans, both in cities and the countryside.
However, their inclusion in built environments can be a major challenge and even controversial.
The correct interaction with animals and coexistence through facilities such as green roofs,
gardens, aquariums, etc., as well as innovative adoption of modern technologies such as web
cameras, videos, etc. could be achieved.
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If we can provide pleasant ventilation in the built environment, we can render the space more
pleasurable and relaxing for the users. This can be obtained by direct exposure to the natural
environment and also by stimulation of the natural air through the manipulation of airflow,
temperature, barometric pressure and humidity. The implementation methods of this design
may require large windows, porches, balconies, gardens, etc.
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Natural landscapes and ecosystems include interwoven plants, animals, water, soils, rocks, and
fractal shapes. A self-sustaining ecosystem can enhance user appreciation. This ecosystem can
be created by designing artificial wetlands, forests and grasslands, green roofs, simulated

aquariums, etc. These environments can evoke real interaction with nature and improve people's
participation by directly engaging them.
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One of the greatest achievements of mankind is controlling fire, which enabled him to harness
the energy, an achievement that distinguishes human from other animals. Later, it allowed
mankind to transform things from one state into another. Fire can the source of both comfort
and anxiety. Its relaxing presence can be reinforced through the fireplace or indirectly via its
simulated forms.
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The images of nature in built environments can be attractive to humans both physically and
mentally. This image can be a photo, painting, sculpture, framed paintings on the wall, video,

computer simulation, etc. Single and isolated images of nature are not usually as effective. To
make an impression, these images must be repeated and used extensively in the environment.

Usb 53 T olge 51 eslitd 1o a5 s sty sl lasl (525 0diiS Sy 25 wilgiose sxeabs llins
wilgs co (T 0lge 31 5 )Se oliusl oalos S oanline Iy 25 2alS ized g shadal glagewl oyl
&l sl (T slge oz 15 ol @ 08 egime mllas g lge a5 amay Gludl 4 (55 >

el 2,5 g s (b s g oz iy e « S gz Joli alezsle o colaul
Natural materials can stimulate the human mind as we have witnessed in the use of organic
materials over time, adaptive responses to tension relief. Frequent use of organic materials can
arouse good feelings that are not comparable to that of artificial material. Organic materials best
suited for buildings include wood, stone, wool, cotton, leather, etc. in interior and exterior
design.
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The proper use of color in built environments is a challenge dealt with by a growing number of
psychologists and architects today. The use of natural colors such as the color of soil and plants
can bring freshness and peace, while artificial colors provoke a sense of stress and vibration.
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Engineering advances have facilitated the provision of lighting and air conditioning in man-made
environments. Natural light can be designed based on the spectral characteristics and dynamics

of natural light. Processed air can also be simulated based on natural ventilation characteristics
through variations in air flow, humidity and barometric pressure.
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The incorporation of forms such as leaves and tree trunks in the construction of columns can be

appealing to humans. Naturalistic forms can transform a static space into a dynamic one that has
characteristics of a live environment and can instill a sense of vitality in humans.
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Nature can be used effectively through imaginative depictions of structural form. These
representations may not be actually present in nature but comply with the principles of design
in the natural world. For example, the Sydney Opera House embodies the sails of a boat to the
viewer, and the stained-glass windows of Notredame resemble a rose. As another example, the
skyline of some cities exhibits the vertical homogeneity of a forest. As it turns out, none of these
phenomena are found in nature, but they all follow biophilic design principles.
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Environments, whether natural or artificial, have a tendency to bestow ample information to
humans and arouse their curiosity.
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Nature is in a constant state of flux and humans respond positively to these changes. If these
changes are balanced, one will feel growing peace. Changes in the built environment can be
caused by ventilation, a sense of time lapse, etc.
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Natural geometry refers to mathematical properties that we usually encounter in nature. They
include hierarchically organized scales, artificial gecometries with high complexity, self-repeating
geometries with distinct patterns, etc. A good example of natural geometry is fractals, which are
often found in the natural world. Among other natural geometries, we can mention shapes with
the golden ratio or the Fibonacci sequence.
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It refers to functions exploited by humans to tackle their problems. For example, termite
mounds, the structural strength of spider webs, and their ability to trap heat analogous to animal
skin and hair.
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Creating an eye-catching landscape can be both practical and provide built environments for an
anxiety-free life that is pleasing to the users. A suitable landscape can be created by large
windows, and inter-spatial visual connections to foster a sense of environmental security, etc.
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People respond positively to spatial complexity that embodies places rich in choices and
undiscovered opportunities. However, too much complexity is often confusing. This definition,
along with organizing the space, is one of the alternatives for biophilic design.
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The human mind innately has a tendency to recognize the fractions of the whole. Through forging
successive connections of spaces, clear and recognizable boundaries, etc., the components of an
environment can be labeled for humans, and this feeling of spatial satisfaction can be heightened
through a central focal point such as a public yard, etc.
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Successful navigation of an environment often depends on effective and transparent
communication between distinct spaces by lit and recognizable corridors. Effective transition
spaces include passages, thresholds, portals, gates, etc., which connect the inside and outside of
the environment, such as patios, yards, etc.
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People’s comfort and well-being often rely on moving freely between diverse and complex
spaces. Understanding the entry and exit routes to an environment inculcates a sense of peace
in humans.
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Table 2: Research in the domains related to stress reduction in architecture
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Question and goal of the research
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Research Title
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Research Goal: to identify the physical factors affecting
occupational stress relief among office employees.
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Main question: What are the main environmental factors that
mitigate stress and what are the latest theories proposed about
these factors?
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Research Goal: To explore the effect of the physical environment
of medical spaces on reducing the stress of patients.
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Main question: What effect will a change in the internal
architecture of a medical center have on the perceptual quality
of the space and to what extent will it alleviate the stress and
anxiety of the users?
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Research Goal: To investigate the effectiveness of cognitive
behavioral stress management on reducing academic stress

induced by self or parental expectations in students affected by
academic stress.
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Main question: What factors contribute to stress? How these
stress factors can be reduced in students?
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Research Goal: To investigate and evaluate the criteria and
standards prepared by the Organization for Renovation,
Development and Equipment of Schools to design educational

spaces at all grades, which have been approved by the Vice
President for Planning Office.
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Main question: What effect will color have on students'
perception of school?
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Research Objective: To study the effect of art and fractal images
on reducing the stress of people.
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Main question: Can fractal shapes alleviate stress in an
environment? To what extent?
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Research Objective: A detailed scrutiny of the concepts of
biophilic architecture and its relationship with human health.
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Investigating the effect of physical variables
on employees of office spaces [10]
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The effect of the physical environment of
medical spaces on reducing the stress of
patients (Case study: a dental office) [11]
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of mitigating stress-inducing factors (Case
study: Rasht) [12]
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Main question: How is biophilic architecture associated with
building landscaping using green roofs, green walls, indoor plants
and features such as fractal patterns in materials that forge new
natural human connections and can mitigate people's stress in
the environment?
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Research Objective: To investigate physical factors linked to
human health.
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Main question: What factors are associated with stress reduction
in an environment?
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Research Objective: The study of common indoor plants in the
laboratory by computer to confirm that indoor plants can play a
role in stress relief | t also states that placing plants in a work

environment can improve employee productivity in tasks that
calls for concentration and quick reaction.
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Main question: Can indoor plants mitigate stress and anxiety in
an office?

(FON)
Sigh
Researcher
9 sl 525
OV 29A) Jiowe il

Gray, Evans and Mitchell (1998)
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When buildings do not work: the role of
architecture in human health [16]

|) )15 590 e ..\..alji@ Ja..::u J:'>L) uLbL.f

O e G o 1) eyl g diics Seus
DY) sas malS oo

Indoor plants can improve work productivity

and reduce stress in a windowless
environment [17]
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Fig. 2: Relationship between comfort and performance improvement (source: authors)
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Table 3: Stress reduction criteria from the point of view of Gray, Evans and Mitchell (1998)

Description Criteria
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Stimulation describes the depth of information contained in an object that is imposed on the human user. Intensity, variety,
complexity, and mystery are specific design features associated with stimulation. The degree of stimulation is influenced by internal
settings such as intensity, complexity and freshness of the stimulus characteristics. In general, stimulation is influenced by physical
and non-physical characteristics of the environment, even individual characteristics such as family can influence the level of
stimulation. The results suggest that we tend to adapt to an environment over time. In fact, people welcome small changes but they
resist massive changes because they usually lose their engagement and interest in the environment and exploration and discovery.
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Coherence describes the concept of proper understanding of building elements and forms, and its opposite concepts are complexity,

ambiguity, disorder, separation and segregation. Coherence allows users to think more clearly about the place they see. An
environment with poor coherence, such as sudden changes in size, color, texture, or surface, will increase stress because people
cannot make sense of the environment.

Coherence
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This is the image of an incoherent space because it consists of excessive symbols and the person visitors will have trouble visualizing
its plan in their mind, which in turn augments stress.
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Ambiguities or misinformation about the functional meaning of interior elements could be attributed to various factors. Rapid

changes in visual access triggered by eye movements on vertical surfaces can lead to disorganization and ambiguity. Corners,
entrances and stairs are sometimes designed in such a way that until used by an individual, its plan cannot be envisioned. Ambiguity

can also be spurred by vague signs.
i - -
Ambiguity
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This scene obscures the viewer because it is not clear in which direction the doors can be opened.
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Control is defined as the mastery or ability to change one's physical environment or control one's exposure to surroundings. Physical
limitations, flexibility, reactivity, privacy, personal space and some symbolic elements are the primary concepts of environment

design to exert proper control. For example, physical constraints can trigger or intensify mounting stress for a person. Moreover,
privacy, or the ability to regulate social interaction in an environment will play a pivotal role in a person's sense of control.
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The figure on the right shows a student dormitory where all spaces, including personal, social, etc., are well designed and one can
experience a sense of proper control in this space.The figure on the left displays an office space where public areas are intended for
drinking coffee and interacting with other colleagues. The social environment that encourages further interaction can significantly
mitigate stress in that environment.
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It describes the potential of design components to function therapeutically and to reduce cognitive fatigue, and other sources of

stress. Such restorative elements, instead of directly intervening in stress generation, provide sources of stress alleviation. Therefore,
design can act as a restorative resource and help balance environmental demands and personal resources. Restorative design

elements include retreat, fascination, and exposure to nature.

SO

Improvement
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The image on the right illustrates a place for temporary rest and fatigue relief. This image exhibits restoration through natural design

elements that decrease mental fatigue.
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Table 4: Stress reduction criteria
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Natural light, view and scenery Abdul Hamid Ghanbaran, Reza
Investigating the role of natural light, view, and
Ebrahimpour, Pegah Payedar landscape in reducing the stress of employees in office
Ardakani, Maryam Tohidi spaces using the psycho-physical method [24]
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Natural light Fatemeh Imani, Khosrow Measuring the effectiveness of natural light in
Movahed mitigating students' stress in educational spaces [25]
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Distance, Human Scale
oty §rlona) s et Lo o sl 4 . 4 T c.
(s oo Sy 9 Ngldge Ll D0 @l (g 5 O 2 900 15 S (5 loxa
s AR Jana Séderlund and Peter Biophilic architecture: an overview and discussion of
Green spaces of the urban environment Newman results [15]
(biophilic architecture)
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Environmental comfort, Sufficient lighting, Use 2014 Ghasem Metalebi, Laden The effect of the physical environment of therapeutic
of proper color, Privacy Vojdanzade i spac.es
Reducing patients' stress
(Case study Dental office) [11]
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Mirjana Prpa, Karen Cochran,
Bernard E. Rikk

o slad o plals 1) Jlows oyl eyl Lo Ul 361 LS aseS>
LS g 5 oSe Yoy @.\Ju ‘MaJ'o‘ 7] Saims oo 2als
Indoor Plants Ann Linda Baldwin How do plants in the hospital waiting room reduce
Photos and posters of plants patient stress? [21]
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Color 0 Seyedah Marzieh Tabaian The high school student's view of desirable and
Farah Habib undesirable educational space in terms of color and how

Ahmad Abedi to improve the quality of the educational space [13]
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Fig. 3: Common criteria between biophilic design and stress-reducing factors in the open space of the educational environment (source: authors)
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Fig. 5: Relative weight and importance of each of the sub-criteria of the
integration of nature and environment
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Fig. 6: The relative weight of each of the sub-criteria of imitating nature
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Fig. 7: Relative weight and the importance of each sub-criteria of organized
complexity (circulation)
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Table 5: List of research criteria
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Spatial features of nature
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Table 6: List of criteria and sub-criteria along with their weight
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Table 7: List of design suggestions
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Suggestions for design
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Natural light

- Because students spend most of their time in the classroom, all classrooms have access to southern light as much as
possible and the terraces are showered in the southern light.
- Designing a public space or small school lobby in the south to use the south light.
- Using the central yards to provide light to the classes placed in the middle.
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Indoor plants

- Using at least two central or U-shaped yards at the school.
-Using gardens and patios in classrooms with a poor view.
- Designing platforms to place pots in special places
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- Using colors that remind the space users of nature, such as brown, green, etc.
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Natural colors
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- Using a dynamic and different view in various sections as well as playing with the size of the main school building.
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Rich information

- Creating a height difference between school yards
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Suggestions for design
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- Hanging the images of forests, rivers, waterfalls, etc. in public spaces and corridors
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Images of nature
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Natural geometries

- Using the square fractal in the overall plan of the educational complex.
-Using natural geometries and fractals in the external walls and decorative elements of the school’s gate as a decorative and

designed facade.

-Using fractals and natural geometries and repeating them on the internal walls of the school's main lobby, or utilizing
fractal-based geometric paintings in internal circuits, such as the walls of the school's main lobby.
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Landscape

- The classrooms’ windows should open to the green space of the school

- Mysterious scenery can help relieve fatigue

- Elements such as fountains can make the landscape more attractive
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Natural Landscape

- Using green walls with special attention to the general form of the plan in the complex
- Using of green roofs on the first and second floors of the educational complex
- Use of plants and trees in the middle of the building
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—The selection of a proper and inviting facade for the school building
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