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The development and validation of teaching-learning process instrument in smart
schools in educational system of the Islamic Republic of Iran
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Department of Management and Educational Planning, Faculty of Educational Sciences and Psychology, Shiraz
University, Shiraz, Iran

ABSTRACT

The purpose of the present descriptive-survey study is development and
Received: 4 October 2018 validation of teaching-learning process instrument in smart schools in educational system of the Islamic
Reviewed: 13 Nvember 2018  Republic of Iran.
Revised: 4 February 2019 m The research tool i.e. the researcher-made questionnaire was designed and implemented based

Accepted: 19 February 2019 on research background. First, the theoretical foundations and research background of the field were studied
and three dimensions of indicators, components and tools were extracted and designed in the form of the
scale items. In the next step, to evaluate the validity of this scale, item analysis method was used and all items
had the required validity of more than 0.4. In addition, the reliability of the scale was determined and

KEYWORDS: confirmed by Cronbach's alpha. Then the designed questionnaire was given to the statistical sample of 216
Education teachers of smart schools in Gorgan City in the academic year of 1395-1396. The sample were randomly
Information technology selected based on the sample size formula. Finally, the results were analyzed using descriptive and inferential
Teaching-learning process statistics. Friedman test and one-sample t-test statistical techniques were used to analyze the data.

Smart schools m The results of this study show that the teaching and learning indicators in smart schools have the
Creativity greatest impact on creating a dynamic and attractive environment for students' creativity and the least

amount is related to the promotion of the assessment of high levels of thinking, knowledge and skills. In terms
of teaching and learning components of intelligent schools, the highest level of influences is on teachers'
familiarity with IT skills and the least amount on the promotion of critical thinking and students’ self-
- directedness. Also, regarding teaching and learning tools, smart schools have had the greatest impact on
&< J.jahani@shirazu.ac.ir hybrid technology (film, image, etc.), and the least amount of influence on the production of blogs and
@ (+9871)36354033 educational websites.
Smart schools are one of the most important achievements in the development of information
technology in order to fundamentally change the educational system. Technology can be used as a powerful
tool to improve the quality and efficiency of education, but it should be noted that the combination of
information and communication technology with education and learning system is a multifaceted and
complex process. According to the findings of the present study, in examining the infrastructure of smart
schools, quantitative and qualitative aspects of indicators, components and effective tools of transferring
ordinary schools to smart schools should be considered. Undoubtedly, the development of smart schools in
the country will not be successful regardless of the attitudes of the authorities, parents, students and most
importantly teachers. In other words, to become succeeful in this regard, determining the factors affecting a
positive attitude to technology-based learning is of particular importance because a positive attitude
increases motivation and better acceptance of technology as well as active participation in the related
activities. Moreover, with a scientific and technological view to the current situation of the country's
educational system it is possible to develop a dynamic educational environment with long-run planning and
provide teaching/learning processes in smart schools with producing diverse electronic content and
empowering teachers. In knowledge-based societies, the development of smart schools is welcomed as a way
to train creative and entrepreneurial force and is considered as a way of sustainable development. According
to this principle, the entry of our country into this field can provide the ground for promoting the sustainable
development.

* Corresponding author
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Table 2: The results of Friedman test for ranking the teaching and learning
indicators in intelligent schools
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Table 1: Average indicators of teaching and learning process in intelligent schools
from the viewpoint of teachers

Indicators of the The
Operating process of Average Fifthman's
rating teaching and rating Xi-two
learning Count

Meaningful

Create dynamic
1 and engaging 7.95
environment
Increase
productivity and
time
management
Organize the
1 arrival and 5.93
departure of
employees
Exploratory and
active learning
Changing the
educational
system approach
7 from teacher- 6.22
centered to
student-
centered
Improving the
assessment of
high levels of
thinking,
knowledge and
skills

7.03

12 5.92

Parents'
awareness of the
5 educational 6.34
process of
children
Increased
9 continuous 6.04
evaluation
The quantity and
quality of
partnership and
8 interaction 6.11
between parents
and teachers
and teachers
Teacher's
constructive
interaction with
other colleagues
Sharing
teachers'

4 resources and 6.69
experiences with
each other
Preparing and
growing
students to
enter digital age

117.109 0.0001

7.53
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Question
number

Average of
5 points

Indicators of the process of teaching

Row .
and learning

1 Create dynamlc and engaging 1 4.20
environment

Increase productivity and time

2 2 3.99
management
3 Organize the arrival and departure of 3 375
employees
4 Exploratory and active learning 4 3.82

Changing the educational system
5 approach from teacher-centred to 5 3.81
student-centered

Improving the assessment of high
6 levels of thinking, knowledge and 6 3.72
skills

Parents' awareness of the educational
process of children

8 Increased continuous evaluation 8 3.76
The quantity and quality of

9 partnership and interaction between 25 3.80
parents and teachers and teachers

10 Teacher-s constructive interaction 2% 376
with other colleagues

Sharing teachers' resources and

11 . . 28 3.91
experiences with each other
12 Preparing and grf)\fmng students to 33 412
enter digital age
Total indicator of teaching and 387
learning process ’
Chart Title
4.50
412 3994'20
3.91 .
3.763.803.76 3.83 3.72 3.813.82 3.75 4.00
I I I 3.50
rF9 eSO eESE® 300
Y 435 44383 w 5o
S§ 553 ¢££ 8§ 2% §
w S 5 2 2 9 P ¥ > 58 L
£ § § 22 ¢ s ®» S8 o 3 E
5 8¢ £ 5 23235 &% ¢
o0 S o ® 5 & 5 ¥ £ £
L < T 5 w g © L g o 3F
& 5 e g9 E = £ c 2 g
s F g g Y B g3
e ° 29

Sredign (ke ;3 (S olim 2ok la et (eSike ) S
Fig. 1: Average of teaching-learning indicators in intelligent schools
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15 Teachers' familiarity with IT skills 24 4.12

Monitoring and decision making using

16 X .
information technology

34 4.01
Establishing communication between
17 schools and administration using 36 3.82
information technology

18 Managing educational planning 37 3.76
Using IT
19 Expand open curriculum using 38 3.88
information technology !
20 IT development 39 3.96
21 Flexible curriculum 40 3.94
The total score of the teaching and
learning process components in 3.89
intelligent schools
4.1
.09 4.07 4.07
4.01
3.97
3.98-96 .94
3.903 3.90
3.82 3.83 3.88.83
3.76 375 3.73 3.73
3.53
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Fig. 2: Average components of teaching-learning in intelligent schools
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Table 3: One sample t-test results with index 3 (average) for the first question

The
Degre
average es of Averag
difference Meaningful Statistics t SD .
freed e index
from the
X om
index
+0.87 0.0001 20.94 215 0.61 3.87

Conglhe IS .Kile a5 amo 0 lis (laiges S5t yg0)] gl
Ololro olFass 5l wialighr wjlae ;o (S0l g 230l sla sl
Al oo ¥ odawgio mdaw 51 5L <JAY S0k ol Gl 00gs YIAY
a5 ool Cawsds +/o 00V to,lel (g loline 4ol e w4 S 5
oledre (o5 L 51 cplpls .l o ailinl glas maw 51 eS8
sob ly adish wylde 40 5,50k g (el anld sla wsls
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Table 4: Mean components of the process of teaching and learning in intelligent
schools from the point of view of teachers

Row The components of the teaching and Question Average of
learning process number 5 points
1 Producing electronic content by 9 3.90

teachers and students

2 The contejnt of electr9n|c and 10 3.85
multimedia learning

3 learning programs 11 3.83
4 Group and workshop activities 12 3.84

Student's satisfaction with
information technology

6 Student self-directed by IT 14 3.73

7 Conf|rma_t|on of learning by 15 397
educational technology

3 Students ab.lllty tq work with 16 4.07

electronic equipment

9 CrItIC§| th|nk|r?g of students using 17 373
information technology

10 A variety of |nte|llgen’s educational 18 304

resource choices

1 Teachers' Fonfldence using 19 3.90
Information Technology

12 Improving teach.ers academic level 2 383

with IT

13 Teachers gatlsfactlon using 21 3.75
Information Technology

14 The ability of teachers to use smart 2 4,09

tools
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Table 6. One t-test results with index 3 (average) for the second question
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Table 5: Friedman test results for ranking the components of teaching and
learning in intelligent schools

Operating
Rating

The components
of the teaching
and learning
process

Average
rating

The
Fifthman's
Xi-two
Count

Meaningful

The

average Degre The Compon
. . e es of
differenc Meaningful Statistics t freed standard ent
e from deviation Average
. om
the index
+0.89 0.0001 24.27 215 0.85 3.89
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Table 7. Means of teaching and learning processes in intelligent schools from the
point of view of teachers

Row Teaching and learning process tools Question Avera.ge of
number 5 points

1 Hybrid technology (film, image, etc.) 23 4.23

2 Database and software programs 27 3.84

3 Hardware features anfi educational 29 202
technology equipment

4 The web and the internet 30 3.92

5 Blogs and educational sites 32 3.82

Technology and Information

6 Technology capabilities (smart 35 4.07
boards, computers, etc.)

Total score of teaching and learning 3.08

process tools in intelligent schools
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12

15

14

21

20

11

16

19

17

18

13

Producing
electronic
content by
teachers and
students
The content of
electronic and
multimedia
learning
learning
programs
Group and
workshop
activities
Student's
satisfaction with
information
technology
Student Self-
directed by IT
Confirmation of
learning by
educational
technology
Students' ability
to work with
electronic
equipment
Critical thinking
of students using
information
technology
A variety of
intelligent
educational
resource choices
Teachers'
confidence using
IT
Improving
teachers'
academic level
with IT
Teachers
satisfaction using
IT
The ability of
teachers to use
smart tools
Teachers'
familiarity with IT
skills
Monitoring and
decision making
using information
technology
Establishing
communication
between schools
and
administration
using information
technology
Managing
educational
planning using IT
Expand open
curriculum using
IT
IT development
Flexible
curriculum

11.04

10.76

1052

10.53

12.18

11.42

12.20

9.76

11.38

10.83

10.40

10.02

12.62

12.63

11.75

10.20

10.07

10.65

11.03
11.46

126.97

0.0001
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Table 9. One sample t-test results with index 3 (average) for the third question

The
average : Degrees
difference meaningf Statistics t of Sb Mean
ul tool
from the freedom
index
+-.98 -.0001 22.57 215 0.98 3.98
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Table 8. Friedman Test results for ranking of teaching and learning tools in
intelligent schools

The
Fifthman's Xi-
two Count

Teaching and
learning
process tools

Operating
Rating

Average

. meaningful
rating

Hybrid
technology
(film, image,

etc.)
Database and
software
programs
Hardware
features and
educational
technology
equipment
The web and
the internet
Blogs and
educational
sites

ITand IT
capabilities

(smart boards,
computers
and ...)

12

15
43.157 0.0001

14 3.34

3.30

21 3.67
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The effect of self-control skills training with follow-up through virtual group on
reducing problematic mobile phone use

Z. Allahi™, F. Barzegar-Bafrouei?, A. N. Ali-Soofi*, A. Molla-Zehi*

1Educational Sciences Department, Faculty of Psychology and Educational Science, Farhangian University, Zahedan, Iran
2 Exceptional Education, Yazd, Iran

ABSTRACT

Self-control has been conceptualized in a number of ways but generally it
Received: 6 October 2018 refers to the active regulation of one’s thoughts, feelings, and behavior. Theoretical and empirical work
Reviewed: 13 November 2018 indicates that the ability to effective self-control has important and wide-ranging implications such as
Revised: 5 January 2019 enacting positive behaviors that are conducive to longer-term goal attainment and inhibiting negative
Accepted: 20 January 2019 behaviors that undermine longer-term goal attainment. The study aimed to determine the effectiveness of

self-control skills training on reducing problematic mobile phone use among female students of Farhangian

University.
KEYWORDS: m The method of the study was quasi-experimental with pre-test and post-test design. The
self-control population of the study consisted of all female students of Farhangian University of Sistan and Baluchestan

problematic use
mobile phone
Farhangian University

Province. The sample consisted of 60 individuals (30 in experimental group and 30 in control group) who
had problematic mobile phone use and volunteered to participate in the experiment. The data gathering
instrument was Genaro et al.’s Cell-Phone Over-Use Scale (COS). This scale has no components. It has 21
guestions on a 6-point Likert scale (never to forever). The sum of the scores of 21 questions determines the
overall score of problematic mobile phone use. To implement the experimental design, first the Cell-Phone
’;Corresponding author Over-Use Scale was implemented and after identifying the students who used Cell-Phone Over-Use, they
&1 z_allahi57@yahoo.com participated in self-control skills training workshops.

@ (+98915) 3418370 m The results of the study showed that training self-control strategies on the problematic mobile
phone use has a negative and significant effect on male students of Farhangian University of Zahedan. Also,
there is a significant difference between pre-test and post-test for problematic mobile phone use in the
follow-up group via the virtual network and the non-follow-up group via virtual network.

It can be concluded that the training of self-control strategies and follow-up through the
virtual group for students at the University of Farhangian will help to reduce problematic mobile phone use
and move towards the general use of mobile phones. The results also showed that pursuing self-control
skills training through virtual networks makes these trainings affect the behavior of mobile phone use for a
longer period of time. Due to the fact that cellphone overuse can affect the educational and learning
activities of university students, it is recommended to university officials, educational and research planners
to teach self-control skills in consecutive instruction in short-term university curricula. One of the most
important limitations of this study was the tendency of students to pretend at the initial diagnosis through
a questionnaire that they do not overuse their cellphones. The results of this research are useful and
practical for researchers and educational experts, university professors and students and all higher
education planners.
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Table 1: Frequency distribution of respondents according to groups

ooy 5 Sl ey
Groups Frequency Percent
2olosl 09,8
crabeilos 30 50.0
Experimental group
T e 30 50.0
Control group
& 60 100.0
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Table 2: Frequency distribution of respondents according to semester
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Groups term Frequency Percent

Experimental group 1 & 2 3 10.0
3&4 9 30.0
5&6 9 30.0
7&8 9 30.0
Control group 1 & 2 6 20.0
3&4 9 30.0
5&6 9 30.0
7&8 6 20.0
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Table 5: Kolmogorov-Smirnov test to examine the normality of data
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Fig. 1: Regression line graph and distribution of pre-test and post-test scores of
problematic mobile phone use
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Table 3: Frequency of problematic mobile phone use scores for experimental and

control groups
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Table 4: Descriptive statistics: problematic mobile phone use scores for
experimental and control groups
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Table 6: Levene's test for the equality of variance of error of the variables of
problematic mobile phone use in experimental and control groups
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Fig. 2: Regression line graphs and distribution of pre-test and post-test scores of
problematic mobile phone use in operating levels
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Table 7: Covariance test statistics
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learning process with an emphasis on ideas of Deleuze
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ABSTRACT

EETEILIT e [ e J [ f-EY With the expansion of e-learning, one important aspect of change in

Received: 14 August 2018 education is in the field of teaching and learning, including the relation between the teacher and the learner.
Reviewed: 6 September 2018 In the an?IyS|s and.evaluatlg.n of t.heDnlature ofhthls relation and |tT role |r:jhuma:jn cognlzon,:ne (;)f thedpost
. structuralist emerging paradigms is Deleuze's rhizomatic epistemology. independent studies have been done
Revised: 27 January 2019 , 6INg paradig . cep 8Y. Indepen
in the area of Deleuze's ideas and electronic learning based on connectivism theory. However, what
Accepted: 3 February 2019 distinguishes this study from other studies is that: can the new territory that Deleuze names rhizomatic and
by whose means challenges the traditional relationships between the teacher and the learner in the tree
system and deterritorializes, support the new atmosphere of electronic learning? Do these two accompany
each other? The aim of this research thus is examining the nature of the relationship between teacher and

KEYWORDS: learner in comprehensive e-learning process with an emphasis on the ideas of Deleuze.

Relationship M The methodology of this study is philosophical analysis and deduction, which were used to answer

Rhizomatic Epistemology the research question (What is the nature of the relation between the teacher and the learner in the process

E-Learning of e-learning?). The method of data collection is desk-documentation study. Based on concept analysis, valid
understanding of the concept and a clear explanation of its relationship with other concepts was achieved.
Moreover, based on deductive approach, the implications of the nature of the relation between the teacher
and the learner according to Deleuze's ideas in the process of teaching - learning in e-learning was assessed.

* Corresponding author Then, these were analyzed philosophically. In other words, Deleuze's rhizomatic epistemological concepts and

=2 Szarghami@khu.ac.ir the related elements on the one hand and the concepts of electronic learning based on connectivism theory

on the other hand were analyzed, interpreted and clarified. In the end, the proportion of relation in e-learning
to Deleuze's rhizomatic relation was evaluated.

First, basic factors in rhizomatic epistemology of Deleuze were investigated. Based on the findings
of this study, the essentialistic of the relationship between the teacher and the learner, according to Deleuze’s
opinions, is rhizomatic. This means that it has certain features such as interconnection and heterogeneity,
pluralism, immigration, mapping, and non-indicative dissociation of rhizome, suggesting nonlinear, horizontal
and non-hierarchical, fluid and fragile, decentralizing, spontaneous and molecular, dense and multiplexed,
flexible and permeable relationships. Second, the nature of relationship in virtual learning process was
illuminated. According to the theory of communication, communication in e-learning is a systemic and
network communication in which non-linear relationships are established between system components and
the network. According to this theory, e-learning is the process of network components communicating with
each other. Finally, the nature of communication in e-learning was evaluated in relation to the nature of
communication in Deleuze rhizomatic epistemology. Therefore, it is interpreted that the orientation of
communication in e-learning is in line with Deleuze's rhizomatic relationship.

Based on connectivism theory, electronic education is the very process of network elements
connecting with each other. Thus, the direction of e-learning is aligned with Deleuze's rhizomatic relation.
Thus, Deleuze's rhizomatic relationships with regard to the capabilities it holds, promises the ideal relationship
between the teacher and the learner in the e-learning era and can serve as a model to address some of the
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challenges of the traditional educational system.
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Table 1: Comparison of traditional and virtual education

Dimensions Traditional education Virtual training

Content

presentation type

How to progress

Integration with
other activities

Learning schedule

Personalization

Compatibility
capability

Opinions of
scholars

Setting the discussion by
the educator

The path of learning has
already been set.

Different from other
activities

The training takes place

in specific formats with a

predetermined start and
end.

Educational contents
should cover the needs of
a wide range of learners.

The content in their
original form remains
unchanged.

In the presence of others
and possibly with
considerations.

Determine discussion by
student

The learning pathway is
determined by the
learner's current position
and requirements.

Integrated with other
activities

Learning never stops and
runs parallel to the
business.

Provides training content
for each user separately.

Content varies according
to user inputs,
experiences, exercises,
and new rules.

In the presence of the
professor and without
the influence of the
presence of other
scholars.
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EETEILITBET G o SIS AYEEY  Satisfaction of the environment is one of the human aspirations.

Satisfaction is an ideal concept that provides an appropriate context for empowering individuals and
socializing them in order to participate and interfere in their affairs and ultimately in the field of social
development. In this regard, one of the roles of designers and architects has been to create a suitable
relationship between humans and their environment. Therefore, considering the importance of life
satisfaction, educational spaces should provide this feeling of satisfaction for their users. One of the main
goals of educational spaces is to achieve success and academic achievement; in order to achieve these
goals, they should create a suitable and quality space in all dimensions to improve the comprehensive skills
for students. In order to stimulate students to learn, learning environment must be effective, safe, capable,
positive, personalized, and responsive to the needs of students. Therefore, attention to the environment
and environmental factors in providing students' satisfaction and ultimately their academic success have
always been pivotal issues. For this reason, one of the subsets of behavioral sciences has been called
environmental psychology that addresses various human behaviors. In this study, the relationship between
satisfactions of effective environmental factors with academic success has been considered among
students. The purpose of this study was to identify the effective environmental factors of the university on

students' academic achievement and then to evaluate the effectiveness of these factors.

m The basic method of this research is qualitative, but for careful analysis of the results the
quantitative and qualitative research methods have been mixed. Therefore, library studies and
observational research have been used to discover the relationship between variables. In the quantitative
section, two standard questionnaires were prepared among PhD students of architecture in Azad
University of Shiraz, both of which had acceptable validity and reliability. A questionnaire was used to
measure students' satisfaction with the environmental factors of the university, and another questionnaire
was used to measure the academic achievement of the same students. The statistical population of the
study was calculated using Cochran's formula, which included 54 PhD students. The results of the
questionnaires were extracted by performing statistical calculations in SPSS software.

According to the findings, with increasing levels of satisfaction with environmental factors of

the university, academic achievement also increased and this correlation was about 0.308 by calculating
the Pearson coefficient, which indicates a significant relationship and indicates individual adjustment with
university. Students with a high level of satisfaction with the environmental factors of the university had
very good grades and academic performance and students who were dissatisfied with their studies were
not very successful.
According to the research findings, environmental factors such as light, thermal comfort,
spatial proportions, furniture, green space, entrance, accessibility, noise, materials and colors have been
studied. Among these factors, the highest level of satisfaction in environmental factors is furniture, spatial
proportions and light, and other environmental factors have had a positive effect on the quality and
educational efficiency of the university environment.
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Table 1: Environment variables affecting satisfaction based on researchers’
viewpoints

Researchers Environment variables

Amole, Dolapo (2009)

Hur, Misun; Nasar, Jack L.; Chun, Bumseok
(2010)

Amole, Dolapo (2009)

Hur, Misun; Nasar, Jack L.; Chun, Bumseok

Beauty [9],[10]

Area & green spaces [9],[10]

(2010)

Amérigo, Maria; Aragonés, Juan Ignacio

(1990) Social interaction [9] ,[11],
Ge, Jian; Hokao, Kazunori (2006) [12]

Amole, Dolapo (2009)

Amérigo, Maria; Aragonés, Juan Ignacio

(1990) Safety of services and
Ge, Jian; Hokao, Kazunori (2006) facilities [9] ,[11], [12]
Amole, Dolapo (2009)

Amérigo, Maria; Aragonés, Juan Ignacio
(1990)

Thorsson, Sofia; Lindgvist, Maria; Lindgvist,
Seven (2004) Environmental comfor [13]
Gaitani, N.; Mihalakakou, G.; Santamouris, ,[14]

Mat (2007)

Maintenance [11]
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Table 2: Environmental factors affecting students' academic satisfaction

Environmental factors Impact on academic satisfaction

Proper natural lighting improves the quality of
learning and attendance in class, eye health and
reduced nerve fatigue

Light and brightness

Thermal comfort Physical and mental health

Dimensions and spatial
proportions

Creating invitations in space and specifying the
scope of space constraints

Losing body fati i ing cl

Sonic Comfort os'lr)g ody fatigue and increasing class
efficiency

Different colors and materials will have
different effects depending on the wavelength

Color and texture of
materials

The positive role of flexible and flexible
furniture is proportionate to the subject of the
class

Furniture and
arrangement

Mental relaxation and communication with

Green space
outer space
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Light: Somewhat agree-agree
Thermal comfort: Not agree or disagree- somewhat agree
Spatial proportions: somewhat agree- agree
Furniture: Somewhat agree- agree
Green space: somewhat agree-agree
Access: Not agree or disagree- somewhat agree
Noise: Somewhat agree- agree

Materials and colors: Somewhat agree- agree
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Fig. 1: Evaluating the role of environmental factors affecting satisfaction from
students' viewpoints
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Table 3: Profile of satisfaction questionnaire

Grade Response

Totally disagree
Disagree
Somewhat disagree
Not agree or disagree
Somewhat agree

Agree

N o B WwWN e

Totally agree
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Table 4: Characteristics of success assessment and achievement questionnaire

Grade Response

Very Low
Low
Medium
More
Much More
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Fig. 2: The frequency of students' response to the utility of environmental factors
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Table 5: The degree of correlation of environmental factors affecting the
satisfaction and success of students

Correlation test

Dependent Environmental factors Sig Pearson
variable affecting satisfaction

Light 0.028 0.299
Thermal comfort 0.176 0.187
Spatial proportions 0.039 0.281
Academic Furniture 0.057 0.260
success Green space 0.335 0.134
Access 0.007 0.360
Noise 0.396 0.118
Materials and colors 0.486 0.970
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ABSTRACT

implementing e-governance in the field of education helps educational
Received: 19 November 2018 institutions and universities to be prepared to meet the challenges posed by globalization and international
Reviewed: 26 September 2018 and scientific competition and technological advancement regarding world-level up-to-date and efficient
Revised: 25 March 2019 management standards to include required productivity and effectiveness. The main goal of e-governance
Accepted: 14 April 2019 in education is to improve the quality level of education. Universities are among the organizations which

are suitable for implementing e-governance due to the expanding interactions with students. Reviewing
the existing literature in this regard reveals that this field of study is developing, but the number of

KEYWORDS: completely related literature is less than enough. The purpose of this study was to identify the indicators
Governance of e-governance in higher education and in particular the Islamic Azad University of Qazvin.

E-Governance m The present research is a descriptive-survey research in terms of research method and practical
Criteria in terms of purpose. Data was collected by two library methods and semi-structured interviews with
ﬂingir\:z::iucation experts. First of all, the results and data from library studies and previous research, as well as, data obtained

in semi-structured interviews with experts were carried out in MAXQDA qualitative data analysis software.
In the next phase, first the open coding was done and then, the acquired open codes were classified under
* Corresponding author more abstract and general classes and the central coding was conducted. In this stage, 66 indicators, 5
dimensions and 9 components were extracted. In the next step, Delphi technique was applied to measure
the validity of the obtained indicators, and as a result 59 indicators, 5 dimensions and 9 components were
finally approved by experts. Descriptive statistics were used to study and analyze the Delphi technique, and
finally the research model was extracted using selective coding.

m In this study, first all the data obtained from library studies, interviews with experts and
extracting indicators were coded and then their validity was measured using Delphi method. Finally after

& hd.rahmani@giau.ac.ir
O (+9828) 33665275

the selective coding stage, the research model was obtained including 59 indicators, 5 dimensions
(electronic participation, electronic interaction, electronic services, automatic office system (automation)
and electronic management) and also 9 components including (electronic information, consulting and
electronic exchange, university electronic interaction with other stakeholders, electronic interaction of
beneficiaries together, e-learning, software services, ICT investment and registration and tracking system
and also comprehensive and centralized system).

The results obtained from the three stages of Delphi technique demonstrated that from the
experts' point of view, the indicators of ‘performing and following all online administrative, educational,
financial and graduation affairs’, electronic information through university portal to students, allocating a
percentage of the university's revenue to developing the electronic infrastructures’, ‘high-speed Internet
access throughout the university's affiliated units’ and e-performance appraisal were of the utmost
importance.

NUMBER OF REFERENCES NUMBER OF FIGURES NUMBER OF TABLES
27 6 8
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participation

The system of monitoring plans
and bills

Privacy policy
Data
collection
Option for
personal
information
to be used
Third party
transparency
Ability to
review
personal data
registered
Use the
password
Server
security

How to access
private
information
Use digital
signatures
Website
pages
Purposive
audience
(audience
grouping)
Guiding loads
Site map
Color, font
Forms
Search tool
Accessibility
Last updated
date

Latest news
Intra-
organizational
information
Information
for
institutions
and public
places
Communicati
on
information
E-commerce
E-services
Searchable
database
Access to
personal
information
Complaints
and lawsuits
Request for
information
Website
personalizatio
n

Provide
information
and services
Newsletters
Online board
with chat
features
Discussion
forms about
policy issues
Surveying
Video
streaming
Citizenship
satisfaction
survey
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Table 1: Reading text table

/ Indicators
Variables

Dimensions/

Criteria
Constructs

Reference
Concept

Utilizing the media

E- Questions and answers
empowermen
t Notices mechanism

Weblogs

Decision games

Instant polls
E-
consultation

Electronic interview

E- participation

Electronic chat rooms
Virtual roundtables

E-

b . Electronic application
intervention

Electronic decision making

Provide a form of organization
goals

Goals A discussion of priority goals
Provide a timeline for achieving
the goals of the
Company
General description of business
status and awareness of the
organization's value added tax

Eliasy(2012)
E-transparency

Description of activities performed
during the year to achieve the
organization's goals

Electronic governance

Performance

Description of planned activities
for the upcoming year
Provide the organization legal

duties’ framework

Horizontal " e
Online submission

Corruption report and tracking
National reports and
organizational bill monitoring
) system

Diagonal .
Performance appraisal system
commensurate with approved
programs

E-responsiveness

Provide online assignment funds
to various units
Vertical Report of the approvals of the

organization

Performance report
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o o
agents to Online
filter decision
information Feedbacks
Use and Evolve and
protection of reform the
citizen data current
Create e- democracies
transparency Creating

- in the electronic

o municipality citizens

=

% Municipality Create e-

€ e- communities

_g accountability E-commerce

u_,'-“ E-interaction products and
between services
citizens and Attention to
municipality modern
Ensuring k4] needs

. X 2

s security o Making

'a% Quality of g management

< municipal e- ° more efficient

® O services © by the

E 3 FA ©

7 S lg Municipal 3 government

jd - }

I E electronic © Corruption

= M information control

& )

“_‘,; quality Enhance
Customer interaction
relationship between
management industry and
development business
Creating Empowering
social values citizens

s Empowering through
= citizens access to
:g‘ Promotion of information,
E electronic madnagement
o communicatio an
w government
ns
Createa
University to Students 3
e X global village
citizen Guardian i
Establish
University to Professors = - national
employee Employees ‘8 -% networks
P T o S
Ministry of S g o Create
education L s network
. " o a P
A communities
University to cgﬁ;ec?;tanon = unit

o regulators 4Creatle

S University intelligent

< Grants communities

% commission Reduce digital

2 . N University divide

; University to departments/ .

> university p Changes in

K] units the training
Philanthropist 2 program and

University to s g development
donors I of user-
Trustees 1 friendly tools
5
Business £ Eliminating
L) - N
University to partners 2 hlerar.chy.ln
. . e organizations
business Suppliers S
Contractors Chang_e the 8
organization's
Government culture to

- Technology accept

g % Interaction change

Q

28 Customers Individuals

. ) privacy
Society g protection
£
@ Trust
o :
< Adoption of
S oamy € change
G YY) £
Access to
e . .. . . . . information
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Fig. 2: An illustration of initial coding in software
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Table 2: Delphi panel members properties

Position Degreg of Number
education
Professor Ph.D. 7
Executive directors of ICT's Ph.D. 3

context

dowd drlan g lailbmlis g, 5l eolaul bl raghs ol jo
pll g MAXQDA l58ls 5 50 o1 (s5lwesly g o8 5 b asdly bzl
30 g 0dum,y 8 3 ol wsl @ o jasli (s oo, 5l eolanul
S ol 5l 13T (6T S solitul b aay el o
G ol ploml o pe 23,8 IS8 0938 ol olasls y3 Siig Sl

Sl 0l ools las (V) S o

Initial coding

Axial coding

Compilation of the questionnaire

Making delphi first panel of experts

Making delphi second panel of experts

Making delphi third panel of experts & achievement to consensus

Identifying criteria

Selective coding & create a model by MAXQDA software
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Fig. 1: Research procedure

GNEAS g s gy 5l Jol> regn sleatil a4 i cnl e

loools 45 Jloi g 4y jzxi g (5, /505
andlas b ozl o i oylal o] & Limgh J>lpe j0 a5 jeblen
5 o o 00l bl Slalas g CYle iS5 5 Sl oo



F.Nazemi Jenabi, H. Rahmani

(OFA)

lom s sol> o sli> ol 4l

inles 15310 5 51 0aliial L (5 yome (558U b Lak po i (1) S

H

2 Criteria (initial codes)

34 Electronic in-service courses

35 E-learning of new and up-to-date majors of the world's top universities in the
universities of our country

36 Online workshop for students' guardians

37 Mental health education for families of students living in dormitories

38 Production of e-learning content by professors

39 Personal subscription of specialized journals for professors

40 Electronic performance evaluation

41 Personalization of professors’ profile

42 Intellectual property legislation and enhancement of electronic publications of the
university

43 Electronic services for university incubator startups

44 Digital library and access to credible national and international journal databases for
students

45 Assigning a percent of the university’s income and profits to the development of an
electronic infrastructure

46 Availability of high-speed connections in all departments and subsidiaries

47 Electronic booking of appointments with university professors and educational
advisers

48 Electronic submission of scores by professors themselves

49 Online submission and tracking of all requests related to administrative finance and
graduation

50 Registering the needs of the community from the NGOs in the university's portal and
aligning university research with them

51 Database management system for submitting priorities and research needs of
industry

52 Electronic submission and tracking of requests for all kind of services by university
incubator startups

53 Database management system for submitting industry's needs for apprentice

54 Electronic registration and tracking of upgrading for professors

55 Electronic registration and tracking of grant for professors

56 Electronic registration and tracking of all welfare issues for students

57 Submission and tracking of criticisms and suggestions and complaints about the
performance of the university's contractors

58  Automation system among all university department

59 Comprehensive website for university incubator

60 Electronic system provides all monthly and annual reports to the ministry of
education

61 Comprehensive electronic communication system between the university incubator
and other provincial research centers

62 Electronic acceptance system for entrepreneurs

63 A universal automation system for formal communications with the ministry of
science research and technology

64 A central system for submission of all research and executive activities of professors

65 An electronic system to provide all services to staff and professors

66 Electronic administrative, welfare and financial system for faculty and staff
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Fig. 3: An illustration of axial coding in software
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Table 3: Extracted criteria from initial coding stage

Row

Criteria (initial codes)

® N o u

10
11
12
13
14
15
16
17
18

897 6)l.:\f..\5 4.1>).n o m.\.a]s'kw&dg 6L®A.&J§.a :f Jj\_\?

Table 4: Extracted indicators from axial coding stage

Ed
<)
2

Indicators (axial codes)

E-notices
E-consultation & dialogue
E-interaction among stakeholders
E-interaction between universities and other stakeholders
E-learning
Software services
Investment in the ICT context

Submit and track system

© ® N VR W N e

Universal & central system

19
20

21
22
23
24
25
26
27
28
29
30
31
32

33

Complete introduction of startups in university incubator's website

Introduction of legal NGOs in the university portal and attracting interested students

The electronic announcement of circular letters and guidelines to all staff and
subsidiaries

Portal electronic notices for students

E-notification of all entrepreneurial events in university incubator’s website
E-notices of all terms and conditions from the ministry of science to the university
Electronic notification of all information in the university incubator’s website

The electronic announcement of all past and future activities in the university’s web
portal

Guardians’ electronic communication with university affairs

Electronic communication of student think tank with university's managers

Submit student’s comments to high-rank managers electronically

Submit staff’'s comments to high-rank managers electronically

Electronic consultation to guardians over student issues

Online forum sessions and synergy meeting for professors

Students’ electronic dialogue and chat rooms

Electronic interaction of professors and elite students with the university incubator
Online communication between professors and faculty regarding course scheduling
Communication system between investors and university incubator's startups
Teleconference and online visiting of foreign universities

Online panel discussions among industry-government-university to define joint
projects

Online forum sessions among families and university staff

Electronic interaction with international universities to develop international majors
An electronic process for outsourcing the university's projects

Online tender with contractors

Electronic academic interaction with international universities

Common electronic publication of industry and university

Electronic interaction between university and industry in joint projects
Electronic collaboration with other national universities in national projects
Online learning courses for students

Online Ph.D. interviews

Online workshops for NGOs by university professors

Educating families about their supportive role in student's educational improvement
via the internet

Electronic access to the faculty’s references and handouts
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Table 5: Extracted dimensions from axial coding stage

Row Dimensions (axial codes )

E- participation
E-interaction
E-services

E-administration

v A W NP

Automation

Semi- structured inteniew Writing reading text table
with experis
=]
EgoerTance
-
1 e — — s
2y Ze 2 Zg Ze
Autormation Eservioes Einteraction E-admiristration

Subwmit and track
apstem

cJ

Software services

Universal & central Edrteraction
system betwisen university
ard other
stakeholders

(og
Edriteraction

amang.
;s stakeholders

nestiment in the
T comtent
e
Scoreadtaticon &
dialogue

MANODA 1S Jidas j0 ctod oIS A Ko
Fig- 4: Selective coding by MANODA 12
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Software
services
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E-notices

E-consultation

and dialogue

E-interaction
between

university and
other

E-
stakeholders

interaction

E-interaction
among
stakeholders
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Fig. 5: E-governance dimensions and indicators in university
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Table 6: Extracted criteria, indicators & dimensions from coding

Concept
Dimension
Indicators

Criteria

Complete introduction of startups in the university incubator's website

Introduction of legal NGOs in the university portal and attracting interested students

The electronic announcement of circular letters and guidelines to all staff and subsidiaries

Portal electronic notices for students

E-notices

E- participation

Electronic governance

E-consultation &
dialogue

E-notification of all entrepreneurial events in university incubator’s website

E-notices of all terms and conditions from the ministry of science to the university
Electronic notification of all information in the university incubator’s website

The electronic announcement of all past and future activities in the university’s web portal
Guardians’ electronic communication with university affairs

Electronic communication of student think tank with managers of the university

Submit student’s comments to high-rank managers electronically

Submit staff’s comments to high-rank managers electronically

Electronic consultation to guardians over student issues

Online forum sessions and synergy meeting for professors

E
inter
actio

n

E
inter
actio

n
amo

ng

Students’ electronic dialogue and chat rooms
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2 5] 8 Criteria
s
Electronic interaction of professors and elite students with the university incubator
Online communication between professors and faculty regarding course scheduling
Communication system between investors and university incubator's startups
Teleconference and online visiting of foreign universities
Online panel discussions among industry-government-university to define joint projects
Online forum sessions among families and university staff
c g " Electronic interaction with international universities to develop international majors
"g ‘% % é An electronic process for outsourcing the university's projects
g é g g Online tender with contractors
= § @ Electronic academic interaction with international universities
Common electronic publication of industry and university
Electronic interaction between university and industry in joint projects
Electronic collaboration with other national universities in national projects
Online learning courses for student
Online Ph.D. interviews.
Online workshops for NGOs by university professors
Educating families about their supportive role in student's educational improvement via the internet
éo Electronic access to the faculty’s references and handouts
‘;u',’j Electronic in-service courses
E-learning of new and up-to-date majors of the world's top universities in the universities of our country
é Online workshop for students' guardians
E Mental health education for families of students living in dormitories
Production of e-learning content by professors
Personal subscription of specialized journals for professors
E Electronic performance evaluation
§ Personalization of professors’ profile
§ Intellectual property legislation and enhancement of electronic publications of the university
§ Electronic services for university incubator startups
Digital library and access to credible national and international journal databases for students
E ;E, G e Assigning a percent of the university’s income and profits to the development of an electronic infrastructure
L2 Eg 8
® = Availability of high-speed connections in all departments and subsidiaries
Electronic booking of appointments with university professors and educational advisers
Electronic submission of scores by professors themselves
Online submission and tracking of all requests related to administrative finance and graduation
E Registering the needs of the community from the NGOs in the university's portal and aligning university research with them
g Database management system for submitting priorities and research needs of industry
% Electronic submission and tracking of requests for all kind of services by university incubator startups
_E Database management system for submitting industry's needs for apprentice
'§ Electronic registration and tracking of upgrading for professors
< Electronic registration and tracking of grant for professors
o
g Electronic registration and tracking of all welfare issues for students
§ Submission and tracking of criticisms and suggestions and complaints about the performance of the university's contractors
Automation system among all university departments
e Comprehensive website for university incubator
‘g Electronic system provides all monthly and annual reports to the ministry of education
‘_g? Comprehensive electronic communication system between the university incubator and other provincial research centers
§ Electronic acceptance system for entrepreneurs
t_; A universal automation system for formal communications with the ministry of science research and technology
4
.% A central system for submission of all research and executive activities of professors
=}

An electronic system to provide all services to staff and professors

Electronic administrative, welfare and financial system for faculty and staff
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Table 7: Summarizing triple round of Delphi research

o
K 8 Criteria ] First round result Second Round Result Third round result
E ;
Established- Established- Established-
1 Complete introduction of startups in university incubator's website 4.8 approved for second approved for third Insert in the model
round round
Introduction of legal NGOs in the university portal and attracting interested Established- Established- . Establl.shed—
2 3.4 approved for second approved for third Insert in the model
students
round round
The electronic announcement of circular letters and guidelines to all staff Established- Established- . Establl;hed-
3 N 4.8 approved for second approved for third Insert in the model
and subsidiaries
round round
Established- Established- Established-
4 Portal electronic notices for students 5 approved for second approved for third Insert in the model
§ round round
B Established- Established-approved Established-
5 .E E-notification of all entrepreneurial events in university incubator’s website 4.4 approved for second for third round Insert in the model
round
E-notices of all terms and conditions from the ministry of science to the Established- Established- . EStab“_ShEdi
6 X X 4.6 approved for second approved for third Insert in the model
university
round round
Established- Established- Established-
7 Electronic notification of all information in the university incubator’s website 4.6 approved for second approved for third Insert in the model
round round
Established- Established- Established-
3 The electronic announcement of all past and future activities in the 46 approved for second approved for third Insert in the model
university’s web portal . round round
Established- Established- Established-
9 Guardians’ electronic communication with university affairs 3.2 approved for second approved for third Insert in the model
round round
g Established- Established- Established-
10 Eﬂ Electronic communication of student think tank with university's managers 3.4 approved for second approved for third Insert in the model
3 round round
5] Established- Established- Established-
11 _E Submit student’s comments to high-rank managers electronically 4.4 approved for second approved for third Insert in the model
E round round
2 Established- Established- Established-
12 § Submit staff's comments to high-rank managers electronically 4.4 approved for second approved for third Insert in the model
i round round
Established- Established- Established-
13 Electronic consultation to guardians over student issues 4 approved for second approved for third Insert in the model
round round
Established- Established- Established-
14 Online forum sessions and synergy meeting for professors 4.8 approved for second approved for third Insert in the model
round round
I Established- Established- Established-
15 § Students’ electronic dialogue and chat rooms 3.2 approved for second approved for third Insert in the model
% round round
X Established- -
S Electronic interaction of professors and elite students with the university .
16 n X 3.6 approved for second Rejected
o0 incubator
5 round
£ . o i Established- Established- Established-
© Online communication between professors and faculty regarding course . R
17 < . 3.6 approved for second approved for third Insert in the model
2 scheduling
B round round
g - . . - . Established- Established- Established-
=) Communication system between investors and university incubator's . R
18 c 4.6 approved for second approved for third Insert in the model
I startups
round round
Established- Established- Established-
19 Teleconference and online visiting of foreign universities 3.2 approved for second approved for third Insert in the model
round round
Online panel discussions among industry-government-university to define Established- Established- Established-
20 . p- e V-8 v 4.2 approved for second approved for third Insert in the model
joint projects
round round
0 Established- -
21 32 Online forum sessions among families and university staff 3 approved for second Rejected
H round
2 % Electronic interaction with international universities to develop international 18 - -
5 majors . Rejected
E Established- Established- Established-
23 S An electronic process for outsourcing the university's projects 4.8 approved for second approved for third Insert in the model
T
c round round
= Established- Established- Established-
24 @ Online tender with contractors 4.8 approved for second approved for third Insert in the model
.g round round
5 Established- Established- Established-
25 § Electronic academic interaction with international universities 3.8 approved for second approved for third Insert in the model
2 round round
8 Established- Established- Established-
26 _E Common electronic publication of industry and university 4 approved for second approved for third Insert in the model
S round round
] Established- Established- Established-
27 £ Electronic interaction between university and industry in joint projects 4.2 approved for second approved for third Insert in the model
- round round
Established- Established- Established-
28 Electronic collaboration with other national universities in national projects 4 approved for second approved for third Insert in the model
round round
29 Online learning courses for students 4.8 Established- Established- Established-
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59

60

Software services

Investment
inthe ICT
context

Universal & central

Submit and track system

system

Online Ph.D. interviews

Online workshops for NGOs by university professors

Educating families about their supportive role in student's educational
improvement via the internet

Electronic access to the faculty’s references and handouts

Electronic in-service courses

E-learning of new and up-to-date majors of the world's top universities in
the universities of our country

Online workshop for students' guardians

Mental health education for families of students living in dormitories

Production of e-learning content by professors

Personal subscription of specialized journals for professors

Electronic performance evaluation

Personalization of professors’ profile

Intellectual property legislation and enhancement of electronic publications
of the university

Electronic services for university incubator startups

Digital library and access to credible national and international journal
databases for students

Assigning a percent of the university’s income and profits to the
development of an electronic infrastructure

Availability of high-speed connections in all departments and subsidiaries

Electronic booking of appointments with university professors and
educational advisers

Electronic submission of scores by professors themselves

Online submission and tracking of all requests related to administrative
finance and graduation

Registering the needs of the community from the NGOs in the university's
portal and aligning university research with them

Database management system for submitting priorities and research needs
of industry

Electronic submission and tracking of requests for all kind of services by
university incubator startups

Database management system for submitting industry's needs for
apprentice

Electronic registration and tracking of upgrading for professors

Electronic registration and tracking of grant for professors

Electronic registration and tracking of all welfare issues for students

Submission and tracking of criticisms and suggestions and complaints about
the performance of the university's contractors

Automation system among all university departments

Comprehensive website for university incubator

Electronic system provides all monthly and annual reports to the ministry of
education

2.2

4.6

4.8

3.4

3,6

3,8

4.8

4.4

3.8

4.6

3.8

3.8

4.8

3.6

4.2

4.6

4.6

4.8

4.8

4.8

4.8

3.8

approved for second
round

Established-
approved for second
round

Rejected
Established-
approved for second
round

Established-
approved for second
round

Established-
approved for second
round

Rejected
Established-
approved for second
round
Established-
approved for second
round
Established-
approved for second
round with editing
Established-
approved for second
round
Established-
approved for second
round
Established-
approved for second
round

Rejected

Established-
approved for second
round

Established-
approved for second
round with editing

Established-
approved for second
round

Established-
approved for second
round

Established-
approved for second
round

Established-
approved for second
round

Established-
approved for second
round

Established-
approved for second
round

Established-
approved for second
round

Established-
approved for second
round

Established-
approved for second
round

Established-
approved for second
round

Established-
approved for second
round

Established-
approved for second
round

Established-
approved for second
round

Established-
approved for second
round

Established-
approved for second
round

Established-
approved for second
round

approved for third
round
Established-
approved for third
round

Rejected

Established-
approved for third
round
Established-
approved for third
round

Established-
approved for third
round
Established-
approved for third
round
Established-
approved for third
round
Established-
approved for third
round
Established-
approved for third
round
Established-
approved for third
round

Established-
approved for third
round
Established-
approved for third
round

Established-
approved for third
round
Established-
approved for third
round
Established-
approved for third
round
Established-
approved for third
round
Established-
approved for third
round
Established-
approved for third
round
Established-
approved for third
round
Established-
approved for third
round
Established-
approved for third
round
Established-
approved for third
round
Established-
approved for third
round
Established-
approved for third
round
Established-
approved for third
round
Established-
approved for third
round
Established-
approved for third
round
Established-
approved for third
round

Insert in the model

Established-
Insert in the model

Established-
Insert in the model

Established-
Insert in the model

Established-
Insert in the model

Established-
Insert in the model

Established-
Insert in the model

Established-
Insert in the model

Established-
Insert in the model

Established-
Insert in the model

Established-
Insert in the model

Established-
Insert in the model
Established-

Insert in the model

Established-
Insert in the model

Established-
Insert in the model

Established-
Insert in the model

Established-
Insert in the model

Established-
Insert in the model

Established-
Insert in the model

Established-
Insert in the model

Established-
Insert in the model

Established-
Insert in the model

Established-
Insert in the model

Established-
Insert in the model

Established-
Insert in the model

Established-
Insert in the model

Established-
Insert in the model

Established-
Insert in the model
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. . o A Established- Established- Established-
Comprehensive electronic communication system between the university . ;
61 X L 4.6 approved for second approved for third Insert in the model
incubator and other provincial research centers
round round
Established- Established- Established-
62 Electronic acceptance system for entrepreneurs 4.6 approved for second approved for third Insert in the model
round round
. . —_— . - Established- Established- Established-
A universal automation system for formal communications with the ministry . R
63 N 4.8 approved for second approved for third Insert in the model
of science research and technology
round round
. . - Established- Established- Established-
A central system for submission of all research and executive activities of . .
64 3.6 approved for second approved for third Insert in the model
professors
round round
Established- Established- Established-
65 An electronic system to provide all services to staff and professors 4.6 approved for second approved for third Insert in the model
round round
Established- Established- Established-
66 Electronic administrative, welfare and financial system for faculty and staff 4.6 approved for second approved for third Insert in the model
round round
L_sll.c. L)::)'}o‘ » &.:.35)'&]1 k5,|)4.§.> LSL“’Q"L:’ 5O Cefifge ‘_g‘)g t5?L>l4‘.,.~...,; :/\Jg..\?
Table 8: Suggestions for achievement to important criteria of electronic governance in higher education
Row Important criteria Suggestions for achievement
1- Identifying barriers and inhibitors of internet development in university
Assigning a percent of the 2-Increasing privatization and outsourcing to develop communication infrastructure within the university context
1 university’s income and profits to 3- Providing technology and technology infrastructure including: fiber optics, satellite receivers, internet networks, internet service providers,
the development of an electronic which are essential for e-learning
infrastructure 4- Providing required software infrastructure including: LMS (learning management system), video conference, the online exam-quiz tool
and authoring tool such as adobe presenter, macromedia flash and ...
1- Providing computer, hardware and software, and the ability to connect to the internet in all departments and subsidiaries
2- Educating and raising the digital literacy (digital literacy means having the skills to use different technologies, understanding and
Availability of high-speed interpreting content and digital information) of university-related stakeholders
2 connections in all departments and 3- Digital citizen (includes creativity, engagement, communication, connectivity, privacy and security and observing ethical standards in the
subsidiaries digital world) skills training to all university-related stakeholders
4- |dentifying the most practical electronic tools in the field of education and focusing on them
5- Emphasis on English language teaching and learning or translate domains as much as possible
Online submission and tracking of
all requests related to . - . L - . . . .
3 . L 1- Provide administrative and automation infrastructure for administrative, educational and technical affairs for students, faculty and staff
administrative finance and
graduation
4 Portal electronic notices for 1- Provide electronic infrastructure for designing an efficient, simple, accessible, comprehensive and up to date web portal for students and
students other stakeholders
1- Informing and educating staff and professors about the benefits of evaluating electronic performance
5 Electronic performance evaluation 2-Providing integrated, appropriate and efficient performance evaluation softwares in the internal system of the university

3-Electronic transparency and ability of monitoring at all stages of performance evaluating for all employee and staff

»Losé)lwo

LU SWEPLELE S v

[1] Afkhami Rohani H, Rahmani Sarsht H, Marjani sh. [Academic
governance and portal and web app evaluation]. Higher
Education Letter. 2014; 7(28): 96-75. Persian.

[2] Parker LD. It's Been A Pleasure Doing Business With You: A
Strategic Analysis And Critique Of University Change
Management. Critical Perspectives on Accounting. 2002; 13(5-
6): 603-619.

[3] Altbach P, Salmi J. The road to academic excellence: the
making of world-class research universities. Washington DC:
World Bank; 2011 .

[4] Gholi Ghorchian N, Ahmadi Rezaei H. [Governance of global
universities; necessity or need). Journal of Future Management
Studies. 2014; 25(1): 23-34. Persian.

[5] Dey S K, Sobhan, M A. Conceptual framework for introducing
e—governanc in university administration. Paper presented at
the 2nd International Conference on Theory and practice of
electronic governance. Eygypt; 2008 December.

ble esls Jolod g (ol by 9 655 29z)lx Olie )
9 0% O¥lg> Jouzr Claw sl (i) 2 9 St 02y
Al oo H e odiun g b (6,03 a9 o aidly, oo

‘S;LD)AS 9 ’xm.’ y

Cod oyl gwlid IS 4ol Ll Jols pols gl aSul a4 azgi b
okl ol)"| oBils (g iSl il oS> sla jamls oluliss lgie
Gl 5l ails so p3Y 0> 5 GBaiinsl il se (gid Wy
ol ST slBzils ledbl (5,5L3 059> g by, 580 dilogons

&b (o,

€l oazd o Baug s Jawgs a8l o)l aigS za?


http://journal.sanjesh.org/article_14841.html
http://journal.sanjesh.org/article_14841.html
http://journal.sanjesh.org/article_14841.html
https://www.sciencedirect.com/science/article/abs/pii/S1045235402905617.
https://www.sciencedirect.com/science/article/abs/pii/S1045235402905617.
https://www.sciencedirect.com/science/article/abs/pii/S1045235402905617.
https://www.sciencedirect.com/science/article/abs/pii/S1045235402905617.
https://openknowledge.worldbank.org/handle/10986/2357
https://openknowledge.worldbank.org/handle/10986/2357
https://openknowledge.worldbank.org/handle/10986/2357
https://openknowledge.worldbank.org/handle/10986/2357
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=259209
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=259209
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=259209
https://dl.acm.org/doi/10.1145/1509096.1509186
https://dl.acm.org/doi/10.1145/1509096.1509186
https://dl.acm.org/doi/10.1145/1509096.1509186
https://dl.acm.org/doi/10.1145/1509096.1509186

Tech. of Edu. J. 14(3): 541-556, Summer 2020

(bov)

1799 ylwol ol Jf’.l.la‘uﬁj}o/"_;)jw qole 4 il

[20] Bhanti P, Kaushal U, Pandey A. E-Governance in Higher
Education: Concept and Role of Data Warehousing Techniques.
International Journal of Computer Applications. 2011; 18(1): 19-
15.

[21] Jafari M, Zarei Matin H, SH. [ldentifying and
prioritizing the values of e-governance in municipalities].
Management Research In Iran. 2016; 20(3): 83-104. Persian.

Jokar

[22] Jafari S M, Noor Azman A. Exploring the values of e-
governance to citizens. Paper presented in E-CASE & E —Tech
International Conference. Tokyo; 2011.

[23] Eliasy F. The effect of cultural and technical factors on e-
governance [master’s thesis]. Tehran: ATU; 2012

[24] Mousavi Qidari S. Framework for the effect of knowledge
management on electronic governance [master’s thesis].
Tehran: TMU; 2013.

[25]Alhomod S, Shafi MM. E-governance in Education: Areas of
Impact and Proposing A Framework to Measure The Impact.
Turkish Online Journal of Distance Education. 2013; 14(2): 305-
313.

[26] Qadri MN. E-Governance at University of Kashmir: Bringing
Efficiency & Transparency. International Journal of Information
and Computation Technology. 2014; 4(2): 119-126.

[27] Ebadi N. [The maturity level of e-governance in iran
ministry portals]. Journal of Public Administration. 2016; 8(3):
487-510. Persian.

OB den g (S o
AUTHOR(S) BIOSKETCHES

G5 e Cupse atd jal e L IS
..\>‘5 ‘54)&«»‘ d‘)—‘ olKisls )| ‘S:Lm..sl ela.d 4.&».»5;

VWAV Lo o us58

Nazemi Jenabi, F., MA, Public Administration, Productivity &
Management Research Center of Qazvin
faeghehnazemi@yahoo.com

oBiily Co paw 09,8 SLokiw ! Glos y ol
S e Glial aib e (g8 axly ool S5
Copde ) 3 1) 095 (cmaads 5550
oBils | anwg g Gkl IS 50 (9o
2 Olyes Sligdss g pgle oy oMl o]
Alas Yo 5l i (g9 0908 b, YYAY L

[6] Sharifian Sani M. [Citizen participation, urban governance
and urban management]. Journal of Urban Management. 2002;
(8): 42-55. Persian.

[7] Sanei M. [Good governance, a new concept in government
management]. Tadbir. 2006; (178): 33-36. Persian.

[8] Rastegar H. [Electronic governance and its effect on urban
governance]. Journal of Urban Management Research. 2009;
(2): 102-110. Persian.

[9] Kazemian GH, Ghorbani Zadeh V, Rastegar H. [Factors
affecting the access right of citizens to information in local
governments: study in mashhad]. Journal of Management
Studies. 2009; 16(60): 73-88. Persian.

[10] Moghimi M, Alaii Ardakani M. [Measuring good
governance indicators and the role of e-government in
promoting it]. Journal of Information Technology Management.
2011; 3(8): 171-188. Persian.

[11] Smith D, Politowski R. Good governance as risk-based
management systems approach to internal control (2nd ed.).
London, BSI; 2008.

[12] Pierre J. Debating governance: authority, steering and
democracy. New York: Oxford University Press; 2000.

[13] Ebadi N, Piran Nejad A. [Electronic governance in
municipalities: A study of the portal of the country's
municipalitie]. Journal Of Public Administration. 2014; 6(2):
265-288. Persian.

[14] Heeks R. Building e-governance for development: a
framework for national and donor action. Manchester:
University of Manchester; 2001.

[15] Mphidi H. Digital Divide And E-Governance in South Africa;
2008

[16] Basirat M. [Electronic governance in tehran: opportunities
and challenges]. Shahrnegar Bimonthly. 2012; (61-60): 43-55.
Persian.

[17] Toress L, Pina V, Acerete B. E-Governance developmentsin
EU cities: reshaping government relationship  with
citizens. Governance an International Journal of Policy,
Administration and Instittutions. 2006; 19(2): 277-302.

[18] Gronlund A, Horan TA. Introducing E-Gov: History,
Definitions and Issues. Communications of the Association for
Information Systems. 2005; 15(1): 713-729.

[19] Estevez E, Janowski T. Electronic Governance for
Sustainable Development-Conceptual Framework and State of
Research. Government Information Quarterly. 2013; 30: 94-
109.


https://www.noormags.ir/view/fa/articlepage/350192/
https://www.noormags.ir/view/fa/articlepage/350192/
https://www.noormags.ir/view/fa/articlepage/350192/
http://system.parsiblog.com/Posts/464
http://system.parsiblog.com/Posts/464
http://daad.ir/2015/12/20/
http://daad.ir/2015/12/20/
http://daad.ir/2015/12/20/
http://jmsd.atu.ac.ir/article_5013.html
http://jmsd.atu.ac.ir/article_5013.html
http://jmsd.atu.ac.ir/article_5013.html
http://jmsd.atu.ac.ir/article_5013.html
https://www.noormags.ir/view/fa/articlepage/951286/
https://www.noormags.ir/view/fa/articlepage/951286/
https://www.noormags.ir/view/fa/articlepage/951286/
https://www.noormags.ir/view/fa/articlepage/951286/
https://www.amazon.co.uk/Governance-risk-based-management-approach-internal/dp/0580643131
https://www.amazon.co.uk/Governance-risk-based-management-approach-internal/dp/0580643131
https://www.amazon.co.uk/Governance-risk-based-management-approach-internal/dp/0580643131
https://www.amazon.com/Debating-Governance-Authority-Steering-Democracy/dp/0198297726
https://www.amazon.com/Debating-Governance-Authority-Steering-Democracy/dp/0198297726
https://jipa.ut.ac.ir/article_50766.html
https://jipa.ut.ac.ir/article_50766.html
https://jipa.ut.ac.ir/article_50766.html
https://jipa.ut.ac.ir/article_50766.html
https://www.researchgate.net/publication/334637901_Building_e-Governance_for_Development_A_Framework_for_National_and_Donor_Action
https://www.researchgate.net/publication/334637901_Building_e-Governance_for_Development_A_Framework_for_National_and_Donor_Action
https://www.researchgate.net/publication/334637901_Building_e-Governance_for_Development_A_Framework_for_National_and_Donor_Action
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.544.2678&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.544.2678&rep=rep1&type=pdf
https://rtis2.ut.ac.ir/media/?f_name=paper_upload&path=uploads/articles/papers/Shahr_negar60_61-1_2.pdf&activity_id=93794456
https://rtis2.ut.ac.ir/media/?f_name=paper_upload&path=uploads/articles/papers/Shahr_negar60_61-1_2.pdf&activity_id=93794456
https://rtis2.ut.ac.ir/media/?f_name=paper_upload&path=uploads/articles/papers/Shahr_negar60_61-1_2.pdf&activity_id=93794456
https://www.researchgate.net/publication/229505867_E-Governance_Developments_in_European_Union_Cities_Reshaping_Government's_Relationship_with_Citizens
https://www.researchgate.net/publication/229505867_E-Governance_Developments_in_European_Union_Cities_Reshaping_Government's_Relationship_with_Citizens
https://www.researchgate.net/publication/229505867_E-Governance_Developments_in_European_Union_Cities_Reshaping_Government's_Relationship_with_Citizens
https://www.researchgate.net/publication/229505867_E-Governance_Developments_in_European_Union_Cities_Reshaping_Government's_Relationship_with_Citizens
https://www.researchgate.net/publication/234008823_Introducing_e-Gov_History_Definitions_and_Issues
https://www.researchgate.net/publication/234008823_Introducing_e-Gov_History_Definitions_and_Issues
https://www.researchgate.net/publication/234008823_Introducing_e-Gov_History_Definitions_and_Issues
https://www.sciencedirect.com/science/article/abs/pii/S0740624X12001487
https://www.sciencedirect.com/science/article/abs/pii/S0740624X12001487
https://www.sciencedirect.com/science/article/abs/pii/S0740624X12001487
https://www.sciencedirect.com/science/article/abs/pii/S0740624X12001487
https://www.researchgate.net/publication/267701324_E-Governance_in_Higher_Education_Concept_and_Role_of_Data_Warehousing_Techniques
https://www.researchgate.net/publication/267701324_E-Governance_in_Higher_Education_Concept_and_Role_of_Data_Warehousing_Techniques
https://www.researchgate.net/publication/267701324_E-Governance_in_Higher_Education_Concept_and_Role_of_Data_Warehousing_Techniques
https://www.researchgate.net/publication/267701324_E-Governance_in_Higher_Education_Concept_and_Role_of_Data_Warehousing_Techniques
http://ensani.ir/fa/article/367142/
http://ensani.ir/fa/article/367142/
http://ensani.ir/fa/article/367142/
https://www.researchgate.net/publication/267690669
https://www.researchgate.net/publication/267690669
https://www.researchgate.net/publication/267690669
https://jomc.ut.ac.ir/article_57627.html
https://jomc.ut.ac.ir/article_57627.html
https://www.civilica.com/PdfExport-IKMC06_396
https://www.civilica.com/PdfExport-IKMC06_396
https://www.civilica.com/PdfExport-IKMC06_396
https://eric.ed.gov/?id=EJ1013732
https://eric.ed.gov/?id=EJ1013732
https://eric.ed.gov/?id=EJ1013732
https://eric.ed.gov/?id=EJ1013732
https://www.ripublication.com/irph/ijict_spl/ijictv4n2spl_03.pdf
https://www.ripublication.com/irph/ijict_spl/ijictv4n2spl_03.pdf
https://www.ripublication.com/irph/ijict_spl/ijictv4n2spl_03.pdf
https://jipa.ut.ac.ir/article_60765.html
https://jipa.ut.ac.ir/article_60765.html
https://jipa.ut.ac.ir/article_60765.html

F.Nazemi Jenabi, H. Rahmani (bb%) Floo ) dolo o sl obU 451

LY \YaA JLM: L aS el u;j)s GQBLN‘ é‘)T ol _iils S92 9 \va. JL_M: )‘ 9 009&.} d.jb‘ (5'01: Lgl.mu..;\)aj 9 u)'{m L U_QJ.C
208 (B (B B o )lgiti )8 S SRS S e plyie 4 3890 9005 SVga e il ()l B | 095 Eollad oo
Rahmani, hamed, Assistant Professor, Productivity and 95 0 a5 0l i poe Oyguild g L1l o pde 58l ey g0 o)

Management Center of Qazvin Islamic Azad University

£ hd.rahmani@giau.ac.ir St Slidond 35 0 Guod) Glial 9351 o8 il oo TRLY (sl

Citation (Vancoure): NazemilJenabi F, Rahmani H. [Identifying e-governance criteria in higher education (Case
study: Qazvin Islamic Azad university)]. Tech. Edu. J. 2020; 14(3): 541-556

& http://dx.doi.org/10.22061/jte.2019.4394.2059

COPYRIGHTS
@ ol ©2020 The author(s). This is an open access article distributed under the terms of the Creative Commons
Attribution (CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, as long as
the original authors and source are cited. No permission is required from the authors or the publishers.

BY NC



mailto:hd.rahmani@qiau.ac.ir

Tech. Edu. J. 14(3): 557-570, Summer 2020

o~
i

TEJ

Technology of Education Journal
(TEJ)

Homepage: jte.sru.ac.ir P

ORIGINAL RESEARCH PAPER

Learners’ frequent pattern discovering in a dynamic collaborative learning
environment designed based on game theory

S. F. Noorani, M. H. Manshaei", E. MahmmodZade, M. A. Montazeri

Computer and IT Group, Department of Electrical and Computer Engineering, Isfahan University of Technology, Isfahan,

Iran

ABSTRACT

Received: 31 August 2019
Reviewed: 22 October
Revised: 14 February 2020
Accepted: 26 February 2020

KEYWORDS:

Frequent Pattern Mining

Teammate’s Changing/ Not Changing
Information

Laplace’s Rule of Succession
Collaborative Learning Environment

* Corresponding author
X manshaei@iut.ac.ir
@ (+9831) 33919067

EEELITCRET T Mo JIEGIIER In any educational system, the optimal output of educational

approach is of particular importance. Therefore, considering the personality of individuals and
providing educational services in accordance with their characteristics are effective factors in
learning and educational efficiency improvement. Analyzing the data related to learners’ behavior
in an educational environment and implicitly discovering the learners’ personality based on their
behavior is a well-noticed field of study in recent years. Over the last few years, using learners’
information such as number of friends, the level of activities in educational forum, writing style,
study duration, the difficulty of solved problem, the difficulty of presented example by learners,
number of clicks, number of signs in sentences, and the time spent doing homework are items that
have been used to identify personal characteristics. This study aimed at using teammates’
changing/not changing data in order to identify learners’ personality. For this purpose, the
teammates’ changing/not changing data extracted from a dynamic collaborative learning
environment that allows leaners to change their teammate during the different sessions of learning,
are used. The design and implementation of the mentioned dynamic of the collaborative learning
environment is based on game theory. Game theory provides mathematical models of conflict and
collaboration between intelligent rational decision-makers.

In this paper, we collected teammates’ changing/not changing information of 119
randomly selected computer engineering students from a game theoretical dynamic collaborative
learning environment. At the next step, using frequent pattern mining, as a tool of data mining,
some aspects of the neo big 5 personality traits of learners were identified. In this survey, in order
to evaluate the results, the extracted patterns from frequent pattern mining were compared with
the neo big 5 personality questionnaire that had been filled by learners. In another part of the
research, using the Laplace’s rule of succession, valuable predictions were made about the
probability of teammate’s changing of learners during the learning process.

In this study, using frequent pattern mining in learners’ behaviour, we identified some

neo big 5 personality traits such as those in the first (neuroticism), second (extraversion), and third
(openness to experience) dimensions, with an acceptable support value. The results of this part of
research can be used in any adaptive learning environment that adapt the learning process for
individual learners with different personality. At the next step of our study, we predicted the
probability of the teammate changing in the sessions after. At this step, a prediction accuracy of up
to 67.44% was achieved. Using the results of this part, teammate suggestion can be made to learner
based on likelihood of their teammates’ changing. That is, higher teammate changing probability,
more appropriate teammate suggestion to learner.
The results of the present study can be used in any adaptive system that requires
predicting group change behaviour or identifying personality dimensions based on behaviour. In the
continuation of the present study, more and more accurate predictions about personality traits can
be made by using other information such as group change time and group number.
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Table 2: Examples of records containing change/not change information

Student ID Neo 1 Neo 2 Neo 3 Neo 4 Neo 5 Session 2 Session 3 Session 4 Session 5 Session 6 Session 7
952025502 16 48 45 52 55 NC C C NC C C
952181463 24 53 38 46 58 NC C C NC C C
952227981 16 55 32 56 60 C C NC NC
952020250 39 34 43 43 38 NC C NC C C C
943218771 26 40 39 43 44 NC C NC C C
952223531 32 37 34 42 47 NC NC NC NC NC
952013839 44 30 29 39 31 NC C C NC NC NC
940391373 41 34 35 35 35 C C ¢ ¢ C C
952002186 34 48 41 48 49 C NC C NC C C
952017629 34 49 37 40 56 NC NC NC NC NC ¢
952037428 23 46 44 41 37 NC NC NC NC NC
952013599 36 35 45 48 43 c NC C C NC
952003311 35 41 42 44 45 NC C C NC C
940386577 30 42 44 48 44 C C C C NC
952230705 38 51 32 42 44 NC C C C C
952007348 40 43 34 40 48 ¢ C NC NC NC NC
952007336 29 35 38 45 46 ¢ C NC NC NC NC
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PD_PL: A dynamic collaborative learning environment [20, 21]

— —/
)
The neo big 5 The log file of
personality of teammates’
leaners changing/ not

changing of learnerg

e Predicting the probability of teammate changing
e Frequent pattern mining to personality trait detection
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Fig. 3: The relation between PD_PL and the current study
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Table 3: The number of learners in each Neo big 5 personality traits

The Neo dimension <=36 >36 and <48 >=48
Neuroticism 81 25 13
Extraversion 31 67 21

Openness to experience 32 68 19
Agreeableness 17 86 16
Conscientiousness 13 69 37
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Table 4: A snapshot of probability of changing teammate calculated by Laplace rule of succession

A
Teammate’s Changing/Not Changing

B
The probability of teammate’s changing calculation using Laplace rule

Student ID of succession

Session 2 Session 3 Session4  Session 5 Session 6 Session 7 Session 2 Session 3 Session 4 Session 5 Session 6 Session 7
952025502 NC C C NC C 0.5 0.33333 0.5 0.6 0.5 0.57143
952181463 NC C C NC C 0.5 0.33333 0.5 0.6 0.5 0.57143
952227981 C C NC NC 0.5 0.66667 0.75 0.75 0.6 0.6
943257889 NC C NC 0.5 0.5 0.33333 0.5 0.4 0.4
952020250 NC C NC C C 0.5 0.33333 0.5 0.4 0.5 0.57143
943218771 NC C NC c 0.5 0.33333 0.5 0.5 0.4 0.5
952223531 NC NC NC NC NC 0.5 0.33333 0.33333 0.25 0.2 0.16667
952013839 NC C C NC NC NC 0.5 0.33333 0.5 0.6 0.5 0.42857
940391373 C C C C C 0.5 0.66667 0.75 0.8 0.83333 0.85714
952228818 C C C C 0.5 0.66667 0.75 0.75 0.8 0.83333
952017532 NC NC 0.5 0.5 0.5 0.33333 0.33333 0.25
952018808 NC NC 0.5 0.5 0.5 0.33333 0.33333 0.25
952195062 C NC C C NC 0.5 0.66667 0.5 0.5 0.6 0.66667
952011920 C NC NC 0.5 0.5 0.5 0.66667 0.5 0.5
952002186 C NC C NC C C 0.5 0.66667 0.5 0.6 0.5 0.57143
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Table 5: Evaluation of teammate changing prediction

Session 2 3 4
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~
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percent
ag
43.52%
62.11%
67.44%
61.76%
57.30%
61.29%
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Fig. 4: Calculating the probability of teammate’s changing using the Laplace rule of succession
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Table 6: A snapshot of mined frequent patterns

Neo (Thec\gr;j(ietffnneo) Pattern Support
Neo 4 <=36 C 0.941176471
Neo 4 >=48 C 0.9375
Neo 1 >36 And <48 C 0.925925926
Neo 3 >=48 CNC 1
Neo 5 <=36 CNC 0.923076923
Neo 4 >=48 CccC 0.875
Neo 4 <=36 CNC 0.823529412
Neo 2 >=48 CccC 0.80952381
Neo 1 >36 And <48 CNCNC 0.481481481
Neo 3 <=36 CCNCNC 0.382352941
Neo 2 <=36 Ccccc 0.225806452
Neo 2 >=48 CCCCNC 0.333333333
Neo 4 >=48 CCCNCNC 0.3125
Neo 1 <=36 NC NC NCNCNC 0.103448276
Neo 1 <=36 CNCNCNCNC 0.103448276
Neo 1 >36 And <48 NC NC NC NCNC 0
Neo 1 >=48 CNC '\:\‘CCNC NC 0.2
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For each NEO dimension
Fori=0to 6
For j=0 to 6-i
Select from dataset students
Where CountC >=iand CountNC >=j
and neo match to selected neo
Calculate the support
End for
End for
End for
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Fig. 5: The pseudo code of frequent pattern mining
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EECICIRET Mo S Education plays a key role in human life. While the teaching of

experimental sciences is one of the most important topics that should be accompanied by student's direct
experience, in many cases, due to spatial, temporal, or cost-related constraints, it is based solely on
traditional books and one-dimensional media. With the spread of new technologies, there are new
opportunities for the emrgence of teaching and learning methods that can transform the educational
structure. Augmented Reality (AR) technology, as a novel paradigm, potentially adds a new feature to the
range of traditional student books. It not only adds multimedia elements to the content, but also allows
interactive engagement with the content of the textbooks. Augmented reality, as one of the ways of
distance learning, by simulating the real world in the form of animation, virtual objects, three-
dimensional images, sound and similar elements makes it possible for the user to interact with the
experiments of a lesson virtually. This study aims to evaluate the effect of interactive augmented reality
based education on the learning and remembering of the content of textbooks.

m An experimental study in the pre-test and post-test quasi-experimental framework was
performed on two groups of 18 sixth grade elementary school students. For this purpose, two scenarios
have been selected from student science book and implemented in an interactive augmented reality
application. The control group was trained through traditional teaching method. On the other hand, in
addition to the traditional teaching method, the experiment group’s training was reinforced with the AR
application. Students' learning and remembering evaluation was carried out through two tests. The
validity of tests was confirmed by the teachers of science in Education District 2 of Tabriz and their
reliability was estimated through Kuder-Richardson Formula.

mwe results of one-way analysis of covariance (ANCOVA) showed a significant statistical
difference between the control and experimental groups. Also, the learning and remembering in students
who were trained in interactive augmented reality were more incomparison to the control group.
According to the results of the experiments, and the comparative review of the theoretical
subjects, the use of augmented reality technology has been reported as a useful and effective
supplemental tool for textbooks that can, beyond the spatial and temporal constraints, facilitate the
training process. Also, the interaction in AR encourages learners to replace passive learning with active
learning and to learn the topics with more mental participation. On the other hand, the possibility of
repeating augmented reality scenarios in educational topics, regardless of spatial, temporal, and cost-
realted constraints, allows users to fix bugs and ambiguities, which are other advantages of using this
technology. Finally, by examining these capabilities and the ubiquity of mobile phones in today's world,
we can predict the presence of virtual laboratories in mobile smartphones in the near future; which can
be useful in deprived areas of the country as a replacement of the lack of minimum teaching facilities.
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Fig. 1: A schematic of augmented reality based education vs. traditional one; in order to discover and
learn, user’s engagement with interactive and 3D content can be easier and more attractive than 2D one.
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Fig. 3: Some parts of the elementary science book of grade six; which uses text and picture to teach the function of the microscope
and its various components.
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Table 1: The overall design of the phases of research tests
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Fig. 5: Images a, b and c show the use of animation to work with a microscope. Images d and e show the simulated magnified objects under microscope
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Table 2: Descriptive statistics of learning and remembering variables of the first
and second groups in all three tests

Test E3 Test E2 Test E1

Number of people

(sD) (SD) (SD) in each group = 18
Av Av Av
o o o
First group
1.53 17.33 1.8 17.88 3.32 5.5 (experimental
group)

Second group

1.46 14.5 1.7 15.05 2.6 5.4
(control group)
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Table 3: Levene's test of equality of error variances for E2 (learning evaluation)

F df1 df2 Sig.

733 1 34 .398
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Fig. 6: The process of second scenario where the student interacts with the
objects of scene to learn "hydrogen gas experiment" during an augmented
reality game.
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Table 7: Results of ANCOVA for E2 (remembering evaluation)

Source Ss df Ms F p PES op*

Method  44.484 1 25.14 19.19 .000 .368 .989

*Computed using alpha = .05
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Table 8: Estimated marginal means for E3

95% Confidence interval

Std. Lower Upper
Meth M
ethod ean error bound bound
F!rSt group 17.338 412 16.500 18.175
(experimental group)
Second group (control ), g6 412 13.658 15.334

group)
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Table 4: Results of ANCOA for E2 (learning evaluation)

Source Ss df Ms F p PES oP*

Method 25.14 1 25.14 8.586 .006 .206 .812

*Computed using alpha = .05
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Table 5: Estimated marginal means for E2

95% Confidence interval

Std. Lower Upper
Meth M
ethod ean error bound bound
First group (experimental ;o0 444 16594  18.402
group)
Second group (control 15.502 444 14598  16.406
group)

o3l wilen 55 B3 (el sl ulilsS Jelos slaadgjio (o
Frepgem Sy (culpd) cud ((8on (o p Sz 2o 0dy &9 E2
e a5 05 (o) Laga3T i 5 JEe oite Jlie il 4y by o
b dsloes < AYY (gl sine gelans b < 10T b ol 2 E3 305 gl o]
il 8 Cenline Gl ol Al sei oline g )lol Ll 4y aS
A (y95en @Bly 50 5 W)l g loline Dslis 09,5 95 )3 g T
b (£0)5) Alres 5 Jiws jite G JolsS (92 il
RYSEIRVILIESUE SRUWE. B SVPUIJE PO

5 b eolinal oo) (gesl 5l 5 el (SRes oyn Gl
Sy 6 ains s el oanlie BB Y Jguz 40 45 455 Lo
s 31 5V a5 il o AV L ol s 6y sl i
Bl 05,5 55 (uily)ly nlpl sl jao (2305, slp Jod LB
55 ol g Kb 4o 5 AL pa b g foline Dglis (s Lo]
255 Lty Gl lsS” Jelow g3l lsiom ol alis ool 53

(o0l (23,0 B3 0gasl sl o) g3l Jelowi 5 328 @l # Sy
Table 6: Levene's test of equality of error variances for E3 (remembering
evaluation)

F df1 df2 Sig.

.012 1 34 914
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Fig. 7: Comparison of the two groups’ scores in terms of learning (left image - E2) and retention (image - E3)
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ABSTRACT

EEL I RET N ST The future of the world is based on science and technology and
Received: 12 December 2018 promoting the scientific level plays a significant role in the future of any country and is one of the
Reviewed: 25 January 2019 basic needs of the developing countries. If it becomes possible to identify the causes of the increase

or decrease in the scientific level of students the youth will surely be more aware of the use of
science and technology in the future and will show more flexibility in using them. Therefore, in this
Accepted: 30 June 2019 study, we examine the effect of using virtual social media on students' learning level.

The present study is a cross-sectional descriptive-analytical study conducted at Sirjan
University of Technology. Criteria for entering the study include: being a student of Sirjan University

Revised: 22 June 2019

KEYWORDS: of Technology, third semester or higher, undergraduate students, students who have access to
Virtual Social Media virtual social networks and the desire to participate in the study. Criteria for leaving the study
Learning include: first and second semester students, students who will be transferred during a study, guest
Students students, dropping out of school or expulsion, unwillingness to cooperate, incomplete completion

of the questionnaires and students who at the time of sampling only have an internship unit. The
samples include 200 students studying at Sirjan University of Technology, who were selected by
random sampling from the study population (all students studying at Sirjan University of
Technology) (if they have the required condition to enter the study). Data collection instruments

Sirjan University of Technology

* Corresponding author included a two-part researcher-made questionnaire using social networks. The test questions are
& l.dehyadegari@sirjantech.ac.ir based on the Yang Internet Addiction Questionnaire, as users of these networks are considered
@ (+98913) 3793036 Internet users. In order to confirm the validity, the questionnaire was given to several faculty

members and its validity was confirmed (face validity). In order to determine the reliability, it was
first given to 40 students and using the retesting method, its reliability coefficient was calculated to
be about 88%.

According to the amount of the correlation coefficient of the Taukandal (-0.135), the
results of the research show that there is a meaningful and inverse relationship between the use of
virtual social networks by Sirjan University students (type of use, duration of use, daily use) and
their scientific level.

According to the results, in terms of the relationship and consequences of virtual
social networks with the promotion of scientific level, it can be said that there is a significant and
inverse relationship between the two components of membership time and the use of virtual social
networks by students of Sirjan University of Technology. As the use and activity of young people in
virtual networks increases, so does their learning and promotion of scientific level. The well-known
components of the ‘use of virtual networks’ variable including the length of membership and the
amount of use per day confirming the results the main research hypothesis shows. In other words,
the more students attend and use the space of virtual networks and the more their membership
history, the learning and promotion of scientific level are significantly affected and reduced. But
since the correlation coefficient between the type of membership in virtual social networks and the
promotion of scientific level is positive, it can be concluded that the relationship between the two
is direct. This means that the type of social network can have a direct impact on students' learning.
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Table 1: Duration of use of virtual social networks by students of Sirjan University
of Technology

Dimensions Abundance Frequency Percent:?ge of
density
Less than a year 19 9.59 9.59
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three years
Betw_een three to 57 28.78 73.73
five years
More than five 47 93.73 97.47
years
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Table 2: Type of student membership of Sirjan University of Technology in virtual
social networks
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Table 6: Multivariate regressions model for promoting the level of students in
Sirjan University of Technology

tandardized non- meaningful
Variables Scifo?:ielites standardized level
coefficients & blas gl
Duration of -0.125 -0.375 0.111
membership
Daily 0.014 0.042 0.858
consumption
membership
type 0.229 0.487 0.002
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Table 7: Indicators and statistics of the regression analysis statistics of the
students of Sirjan University of Technology
The coefficient of
determination

Correction coefficient Significance level

0.068 0.053 0.005
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EEL I [ IETi T Mo ST HIYEER Teachers” beliefs and ideological structures are one of the main axes

of educational research in order to achieve reforms in teachers' instructional methods. There have
been several experimental studies on the beliefs of math teachers that have helped to conceptualize
and define beliefs and convictions. Teachers' beliefs in using online education have been found to be
are influenced by the years of teaching. It is also evident that when teachers' beliefs about the process
of updating their professional competencies in teaching increased; their responsibility for their
professional behavior increases as well. With the advent of new technologies, math teachers have also
turned their attention to using a new framework to integrate technology knowledge with pedagogical
knowledge and content knowledge. The main aim of the current study was examining the effect of
mathematical education on the basis of the content-pedagogical and technological model (TPACK) on
changing the beliefs of high-school teachers regarding the rate of application of mathematical
education software in the teaching process.

The researcher used a semi-experimental two-way pre-test and post-test method to
observe the changing beliefs of teachers before and after the implementation of a workshop training
in software. The statistical population of this study is all high-school math teachers of North Khorasan
Province. Based on Cochran's formula, 73 of them were selected by cluster sampling and were divided
into two groups: control (n=33) and experiment (n=40). The standard questionnaire used in this
research was made by Zambak (2014), based on the theoretical framework. Data were analyzed by
SPSS software and covariance analysis was used to test the research hypothesis.

The results of statistical analysis of this study showed that the holding of a mathematical
training workshop using GeoGebra in the form of a ‘Technological pedagogical content knowledge
model (TPACK)’ has had a positive impact on the beliefs of high school math teachers about using
modern technologies in education. The study's findings also show that some math teachers, while
adopting technology as a useful teaching tool for classrooms are concerned about misplaced
technology interference in the understanding of a mathematical subject and, therefore, are not
encouraged to use technology in their classroom, and allow it only as an informal educational activity.
According to the findings of this study, it can be concluded that the development of
knowledge and change of math teachers' beliefs about using up-to-date technologies in mathematics
teaching based on school facilities and limitations of educational organizations in different provinces
of the country is very important. It is suggested that the decision makers in this field, by discovering
and identifying talented teachers in different parts of the country, should offer short-term and long-
term training to enhance their ability to improve the overall level of mathematics teachers in the
country.
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Table 2: Educational topics of the eighth-grade book in the educational
workshop

Major Subjects
Polygons

Sub subjects
Symmetry - Parallel - Foursquare — Internal
and external angles
Circle Line and Circle - Central and inscribed angles
Triangle Pythagoras- Modular arithmetic
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Table 1: Educational topics of the seventh-grade book in the educational
workshop

Major Subjects
Geometry and reasoning

Sub subjects
Line segment — angle- drawing
triangle and geometric shapes

Vector and coordinates Directed line segment — equal vector-

Coordinate

Geometric and parallel drawings  Triangle and its components—Parallel and
diagonal lines
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Table 3: The profile of the respondents

Property Sections No
Male a4
Gender
Female 29
22-26 12
26-30 17
Age
30-34 19
Over 34 25
Associate 6
Bachelor 4
Degree
Master 24
Ph.D. 2
1-5 14
5-10 21
Experience
10-15 20
Over 15 18

hogi jllF Joax
Table 4: Descriptive statistics

Control group Exp. group
Indexes
Pre test Post test Pre test Post test
Count 33 33 40 40
Mean 1.93 2.29 2 4.36
SD 0.27 0.34 0.27 0.37
Min 2.14 2.35 2.21 2.42
Max 0.25 0.2 0.23 0.18
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Fig.3: Workshop on the use of software in mathematical education
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Fig. 4: Workshop on the use of software in mathematical education
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Table 5: Frequency of answers provided for questions

Frequency
Number of "
Question Answers Control Experiment
Group Group

Applicable and understandable nature 2 17

Understandable nature 1 12

Q; If we state its uses, it is understandable 9 8
We cannot state its relation with other scientific fields 10 2

It has an abstract nature and is hard to understand 11

It has no differences with other lessons 9 4

It has relation with other lessons 10 13
Q Its relation and use can be witnessed in other lessons 8 16
It differs from other lessons 2 6

There is not much communication with other lessons 4 1

Mathematics acts as a means to serve other majors 5 17

Mathematics is dynamic rather than static 8 15

Math is made by human hands. There is nothing to receive and transfer 7 2

Q Mathematics includes concepts, procedures, definitions, and relationships among them 6 1
Maths include definitions, procedures, and specific methods to be learned. The combination of these tools 7 5

is mathematics

| have a very good view about this phrase 2 16
| have a good view about this phrase 2 10

Q | have pretty a good view about this phrase 8 8
| don't have any other opinion about other phrases 7 3

I deeply have no belief in this phrase; | had to choose this phrase 14 3

Too much 1 11
Much 1 10

Qs Somewhat 8 8
Little 8 4

Very little 15 7
To be taught using modern teaching aids 5 21

To be taught using traditional teaching aids 6 2
6 Teachers should use both modern teaching aids and traditional teaching aids in teaching 5 14
The focus must be on the traditional concepts of mathematics 7 0

Teaching should only be taught in accordance with the textbook and teacher's guide 10 3




Tech. of Edu. J. 14(3): 591-602, Summer 2020 (b39) 1799 ol o o ylos N F > i jgol (555U cade ay puii
It is important to know the background and interests of learners to start teaching. Teachers must formulate and 3 24
guide their teaching around the knowledge and interest of learners
Classroom management, evaluation, planning, and organizing teaching in education are important. If the teacher 6 10

knows how to manage the class and to be systematic and accurate in teaching and evaluation, then learning will be
done without problems

@ | have no idea on these phrases 7 1
It is important to teach content. The teacher should be responsible for helping students understand the 11 5
mathematical concepts and relationships between them and gain a general view of them
In teaching Teacher should be responsible for helping students succeed in examinations, tests and solving problems 6 0
themselves. Solving problems in the shortest time and in the best way is important
| have a very good view about this phrase 2 18
| have a good view about this phrase 3 12
Qs | have pretty a good view about this phrase 8 5
| don't have any other opinion about other phrases 8 5
| deeply have no belief in this phrase ; | had to choose this phrase 12 0
Too much 1 15
Much 1 10
Qg Somewhat 8 10
Little 7 3
Very little 16 2
| have a very good view about technology 7 18
| have a good view about technology 3 12
Qo | have pretty a good view about technology 6 5
I have no opinion about technology 8 4
I am not familiar with technology 9 1
Technology plays a very important role in mathematics education 4 21
Technology plays an important role in mathematics education 5 15
Qi1 Technology plays a relatively important role in mathematics education 7 2
Technology does not play a role in mathematics education 11 1
Without technology, mathematics can be taught 6 1
Technology enables students to be more creative and able to interpret and analyze more 4 22
Technology has the potential to improve the level of students' learning and understanding. 4 6
Qi Technology transforms students' understanding of mathematics 5 10
If technology is not used properly, it may sometimes hinder math understanding 8 0
Technology prevents students from learning basic mathematical skills 12 2
| have a very good view about this phrase 0 17
| have a good view about this phrase 5 12
Qi3 | have pretty a good view about this phrase 8 10
| don't have any other opinion about other phrases 8 0
| deeply have no belief in this phrase ; | had to choose this phrase 12 1
Too much 0 15
Much 0 11
Qua Somewhat 8 9
Little 9 3
Very little 16 2
b illy (Ko 5 b &8 0505l @S P Jsor
Table 6: Tests of normality and levene’s test of equality of error variances
Shapiro-Wilk Levene’s test
Time Group
Statistic P-value F P-value
Exp. 0.979 0.638
Before
Control 0.956 0.194
2.95 0.09
Exp. 0.982 0.773
After
Control 0.987 0.959
ob)lssS Jolod Y Jgax
Table 7: Analysis of Covariance
Group Mean Std. Error Mean diff. Std. error of diff. P-value
Exp. 3.65 0.058
Control 1.996 0.064 1.655 0.093 0.000
oS slails sla Sl anlie ls A Jgox
Table 8: Pairwise Comparisons based on estimated marginal means
Source Sum of Squares df Mean Square F P Eta Squared
Covariate (Before) 0.99 1 .997 8.737 0.004 0.111
Group 36.51 1 36.51 319.97 0.000 0.820
Error 7.99 70 0.11
Total 599.98 73
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The goal of this study was to examine the impact of assistant robot teacher
on improving productive English skills emphasizing on Communicative Language Teaching (CLT) by research
synthesis method. The research was applied one; and considering the way of implementation, it was
synthesis in qualitative part and semi-experimental in quantitative part.

M The research population was 150 students in 10th grade of high schools of Ghazvin in 2018-
2019 educational year. This part was done based on 6 steps of synthesis research. The first step was
identifying entrance criteria; the type of research was qualitative-quantitative, the geographical domain
was all around the world; the year of foreign publications was 2002 and the year for Persian ones was 2015
till now; and the type of document was all theories and approaches of theoretical and review studies
published in an authentic book. In second step that was investigating, more than 20 key words were
explored by the means of internal and external data bases. The third step was analyzing and the whole text
of all books was searched; at the end, 40 books were remained to be tried for the next step. In fourth step
that was coding and surveying, the analyzed books were ordered based on the relationship with the
research goal. In the fifth step that was evaluation, 14 books were selected for synthesis based on two
criteria, quality and relationship. In sixth step that was synthesis, a new model was created and presented.
34 participants were selected by systematic sampling as devoting codes, after implementing diagnostic test
and homogenizing the students. The instruments in qualitative part was note taking of related resources,
after literature analysis; extracted elements as learning tasks in lesson plan form in relation with productive
skills based on 10th book were carried out at 8 sessions. The method in quantitative part was semi-
experimental with experimental and control groups. The materials in quantitative part were English tests
for assessing productive skills. In quantitative part, lesson plans were taught, one class using robot assistant
teacher and the other without using it by holding up pre-test and post-test. For data analysis in quantitative
part, independent-samples T test and MANCOVA were used.

m The qualitative findings included extracting the elements of CLT in teaching English. The
quantitative findings showed that the mean of squares are the same for speaking and writing skills of 10th
grade high school students in pre-test for both control and experimental groups, but being different in
post-test for both.

The results of research in qualitative part leaded to designing Communicative Language
Teaching model including 3 main elements of interactional, tools and human ones, and 7 sub-elements
including division of labor and object for interactional element, rules and mediating artifacts for tools
element and subject and community for human element. The results of quantitative part showed that using
assistant robot teacher in teaching English improves productive skills including speaking and writing. The
use of this instruction for implementing CLT in the national curriculum is affective.
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Table 1: The extracted elements of CLT by studying 15 books published in 2002-

2015
Number Writer Date Extracted elements
1 Richards [23] 2015 1. Teacher characteristics
2 Richards & Rogers [24] 2014 2. Learnf-:nr characteristics
3. Learning process
3 Brown [25] 2014 4 Educational media and
4 Celce-Murcia et al [26] 2014 equipments
5. Cultural-social
5 Robinson [27] 2011 uitu :
elements
6 Larsen-Freeman [28] 2011 6. Technical integration
7 Harmer [29] 2010 7. Task and activity
8. Grammar ability
8 Brandle [30] 2008 9. Technological
9 Branden [31] 2006 possibilities
. 10. Teaching methods
1 Richards [32 2
0 ichards (32] 006 11. Research
11 Fasold et al [33] 2006 12. Interaction and
12 Nunan [34] 2004  communication
. 13. The different usage of
13 Richards & Rogers [35] 2002 materials
14 Richards &Renandya 2002 14. Communicative
[36] participation
2002 15. Concept management
15 Carter &Nunan [37]
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Table 2: The results of Independent samples t-test for comparing the differences
between speaking skills of the control and experimental groups in pre-test

Leven test
T FD Sig. L MD
F Sig. L
0.06 0.08 0.61 32 0.54 0.29

aloyo ,0 0155 5 ulajl 09,5 90 j0 () liS (sloclpo glis s o

0325l

Dglis i pogas 55 Jits (Sla3g05 93 (5 ael @l ¥ Jsor

Sialosl g 0lsS 05,5 99 (s )0 (yga3lm Al e 5o LS Sla e
Table 3: The results of Independent samples t-test for comparing the differences
between speaking skills of the control and experimental groupsin post-tests

Leven test
T FD Sig. L MD

F Sig. L

77.01 0.000 23.17 32 0.000 2.54
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Table 4: The results of Levene’s test and describing the variables

Group Time Mean SD Leven test
Pre test 18.23 139 Famount Sig. L
With robot
Post test 10 0.45 21.57 0.000
Without Pre test 17.94 1.39
robot Post test 7.45 0

(Sh) (9) olgS 09,5 o 390 0 alaxdle 358 Jgaz j0 a5 )b ylen
o 93l 9 0903100 50 S Sl e Dl el (5 Sils
S 9 osloim 0 LS bl Slhei (Sl (L)

.w‘o.)?.g \ ‘9 YAIYY l; )g‘J.g w).».e.,u}o)j
Q—‘ ol J..n.\.u )‘..\.5.4 9’/&& lgﬂ‘).g u.u.!u w).«o )‘..\.3.4 A Jﬁ"" ﬂ‘ﬁ
Comdy jeiie 33 a5 w300 olad (pl g allige /A0 Ry 5
S e yoboas (ialesl g 0lgS)is Lol 09,5 5 (g3l m 9 r9e3lt)

0,509, » At L =l by s sl lee )] 5 olas

il e bl
2088 GlST B s a4y ey 8 gy adle oS el ()l oo S5
2 o3 ol phbicale Gl (w5l ey o)l (L)) 9,50,
G S ol 4 pg eSSl Gl 5o oud gl Sl slaadlge )50
3heads zlouwl gledaddie yores.cwloads 48,3 Jlai s Sl
Sl yolic sl olie Lol Agie a5 gy i S
PSSl Joe )3 S92 50 Sloadlie ailS g ould o Sl polic 5
Lagd 09 5SSl (663 jo oS Ll 5lasals (gas aws polic () cow
S92 00 (5,004 Wadlse 1535 S8 5l g 0ad o Ll Lol slaaalhe 4
25 doadlie 51y 5o lpmgl Fw Al e yo ragh cal e
g ol (Bl 0,505, 53 ey g Sollad 0l Sl &5 olaadlse
S loadlie 5l 0,00 10 50 09 (a9 Fuw anlS 5l g s
25T 4 (Pok e wialy Sl eads gl il slaadlie ud osilnsS
WS 0 8 o s

Human
Element

Teaching method:
Communicative
Language Teaching

Interactional
elements

Tools
Elements
Subject
Division of Labor 1. Learner
1. Task& activity characteristics
™ 2. Grammar ability Rules
1. Cultural-
social .
P elements io?gsgg:
2. Research h ’ o
ot 3. Technical characteristics
Jec integration

1. Interaction and
Y communication
2. Communicative
participation
3. Concept
management
4. Learning process

Mediating
Artifacts
1. Different usage
of materials
B 2. Technological
possibilities
3. Educational
media
equipment’s

=SS L Shygel o bl 0,S5g, Jae oV IS

Fig. 2: Communicative language teaching model in teaching English
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Table 7: The results of Independent samples t-test for comparing the differences
between writing skills of control and experimental groups in post-test

Leven test
T FD Sig. L MD
F Sig. L
11.67 0.00 9.21 32 0.000 1.66
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Table 8: The results of Levene’s test and describing variables

Group Time Mean SD Leven test
pre test 64.58 1.73 F amount Sig. L
With robot
post test 6.17 0.68 10.39 0.000
Without pre test 64.70 161
robot post test 7.83 0.27
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Table 5: The test of between subjects effects (model test)

Change Sum of Mean of Partial Eta
F amount
resource squares squares sq.
Fixed
12224.82 1 12224.82 11985.23 .99
amount
Statistic 1489.45 1 1489.45 1460.26 95
groups
Test time 34.23 1 34.23 33.56 .34
Statistic
groups & 21.51 1 21.51 21.09 .24
test time
Error 65.27 64 1.02
Sum 13835.31 68

R Squared= 0.95, Adjusted R Squared= 0.95, Sig. L= .000
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Table 6: The results of Independent samples t-test for comparing the differences
between writing skills of control and experimental groups in pre-test

Leven test
T FD Sig. L MD
F Sig. L
0.43 0.51 0.20 32 0.83 0.11
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Table 11: The results of tests of between subjects effects

Change Dep. V. Sum of F Partial
resource squares Etasq.
speaking 12224.82 14776.03 .99
Fixed amount
writing 87284.03 56720.93 .99
- speaking 34.23 33.56 .34
Statistic
groups
writing 13.45 8.74 12
speaking 1489.45 1460.26 .95
Test time
writing 56479.70 36702.95 .99
Statistic
groups & speaking 21.51 21.09 .24
test time
writing 10.13 6.58 .093
speaking 65.27 1.02
Error
writing 98.48 1.53
speaking 13835.31
Sum
writing 143885.81
DF=1, Error DF= 64, Sum of DF= 64, Sig. L = 0.000
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R squared= 0.99, adjusted R squared= 0.99, Sig. L=

.000
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Table 10: The results of multi-variable tests

Effects Statistic F
amount

Pylayy effect .99 19476.02

Lambda Vylgr .00 19476.02
Fixed amount

Hotelling effect 1277.11 19476.02

Roy's largest root 1277.11 19476.02

Pylayyefect .51 16.08

L Lambda Vylgr .48 16.08

Statistic groups

Hotelling effect 1.05 16.08

Roy's largest root 1.05 16.08

Pylayy effect .99 10458.42

Lambda Vylgr .00 10458.42
Test time

Hotelling effect 685.79 10458.42

Roy's largest root 685.79 10458.42

Pylayy effect .35 8.41
;‘ati“‘c 8UP  Lambda Vylgr 64 8.41
test time Hotelling effect .55 8.41

Roy's largest root .55 8.41

Sig. Level= 0.000
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EETELLIT RET G Mo IS HIEER Architectural education as a challengeable subject is dependent on

multiple variables. Since formation of an architect character and learning design abilities are related to
this subject, it is so sensitive. Historically, the role of mathematics and application of its different
aspects in architectural design is indisputable. While recent decades have witnessed a high level of
interaction between mathematics and architecture in the world, mathematics in architectural
education in Iran is still being taught as a basic course through the lecture method. A great concern in
learning architectural design is how to apply the basic courses in design process.

According to the necessity of revising the role of mathematics in education of architectural
design, and developing new approaches to apply mathematical thought in logical process of design, the
present study aims to test an educational model in an environment consisting of test and control groups
in the Basic Design 1 & 2 courses, using the proposed model of Lawson as well as quasi-experimental
research method. The research subjects are selected among BA students of Islamic Azad University of
Urmia (n=52). They provided logical solutions for design problems, using algebraic, arithmetic,
geometric and symbolic aspects of mathematics. The subjects’ design abilities were evaluated by the
performance measurement method based on verdict criteria. The researchers determined two groups
of mathematical and architectural design measurement criteria. For design, the criteria included design
conceptual quality, spatial and functional arrangement, form combination, presentation quality,
creativity and final grade.

The final grades of four research projects executed in two studios were respectively for

design 62.57,66.29, 71.30, 75.31 and for mathematics 64.99, 69.27, 71.72 and 74.9. The correlation
between design and mathematics evaluation scores for project 1 of the studio 1 (p=0.594) and project
2 of the studio 2 (p=0.604) is independently obvious which indicates the strong combination between
mathematics and design aspects in these projects. For the project 2 of the studio 1, the correlation was
low (p= 0.166). The possible explanation could be based on the lack of real materials application and
the experiment of altering theoretical analysis to practical analysis. The correlation between design
evaluation scores and mathematics application (p=0.384) reveals a positive role for mathematical
thought in developing logical solutions and general quality of design.
Findings of this study directly refers to the correspondence between research
assumptions and the verdict criteria. The findings indicate that students’ performance in the
experimental group is better than the students in control group in all criteria except the presentation.
The best performance by subjects of the experimental group means that their ability in creating solution
concept has improved more as compared with the control group as a result of manipulating the
independent variable which is the education method in this study. This improvement could not be
related to other unrelated independent variables, because these variables have been either controlled
or their effect has been studied through the pre-test. Stated on the findings in analyzing the general
quality of design, students provided complicated geometric patterns in their design as logical, creative
and efficient solutions through realizing their mathematical principles. Acquiring and developing the
design schema based on design problems in the Basic design studios results in the improvement of the
students’ ability in logical aspects of design.
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Table 1: Statistical population

Groups Subjects Gender Age
Female Male

Frequency % Frequency Frequency % Frequency SD Mean
Experiment group 25% 3 75% 9 1.21 19.75

Basic design
workshop 1 Experiment group 42% 5 58% 7 0.66 19.58
Experiment group 43% 6 57% 8 1.06 19.62

Basic design
workshop 2 Experiment group 36% 5 64% 9 1.35 19.75
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Table 2: Significance test for ability of subjects in basic courses

Courses Groups t Significance level Mean difference
Applied geometry Control/experiment -1.93 0.06 -1.59
Environmental expression Experiment/control -1.07 0.1 -1.1
Materials and construction workshop Experiment/control -1.33 0.19 -0.79
Architectural expression 1 Experiment/control -2.29 0.03 -0.95
Perspective geometry Experiment/control -1.33 0.29 -1.89
Mathematics and statistics Experiment/control -1.85 0.05 -1.60
Basic mathematics Experiment/control -1.32 0.26 -1.72

Vo) o>l Slodie o5 55 05,5 90 LS5 & (yg0] i )0 b G050l il yei ¥ Jga
Table 3: Subjects’ scores in pretest in 2 groups of basic design workshop 1 & 2

Training group Groups Number Mean SD Standard mean error
Pretest Basic design workshop 1 Control 12 15.95 1.10 0.31
Experiment 12 16.56 1.12 0.32
Basic design workshop 2 Control 14 17.12 0.95 0.29
Experiment 14 18.85 1.05 0.30
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Table 4: Didactical methods and instructional objectives presented to students
based on mathematical concept
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Didactical
methods

Instructional objectives

Student seminars
in mathematical

1. Acquiring mathematical concepts and linking them to
architecture design concepts

analysis of 2. Understanding the connection between architecture
structures, guided design and technology
by the teacher 3. Formal defining of mathematical concepts
4. Identifying mathematical concepts in architectural
objects
Geometrical 1. Acquiring competences of applying geometrical

concepts and methods

2. Geometrical analysis of physical models
3.Interpreting geometrical objects in the architecture
context

4.Acquring skills of building physical models

1. Training of divergent thinking through developing
design alternatives.

2. Identifying, solving, and applying mathematical
problems related to designing the product.

3. Gaining experience of creating and presenting the
product

1.Developing evaluation criteria

2.Evaluation and self- evaluation practice

problem solving

Project design and
analysis

Peer and self-
evaluation of the
project
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Fig. 1: General design process [6]
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Fig.2: First phase of proposed model for developing the curriculum of basic courses
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Fig. 3: An example of subjects’ design process in training 1 at basic design workshop (1)
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Fig. 4: An example of subjects’ design process in training 2 at basic design workshop (1)
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Fig. 5: An example of subjects’ design process in training 2 at basic design workshop (2)
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Fig. 6: An example of subjects’ design process in training 2 at basic design workshop (2)
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Table 5: Design assessment grades for project 1&2, studio 1&2

Project 1 Parametric Drawings Proportion Modularity Calculus Problems Math evaluation
Studio 1 solutions precision harmony application application Perception criterion
12 12 12 12 12 12 N
52.3750 75.4167 72.5833 70.5417 52.6667 66.3750 Mean
Project 2 Geometrical Drawings Symbolic Modularity Symbolic Problems math evaluation
Studio 1 forms precision volumes application numbers Perception criterion
application application
12 12 12 12 12 12 N
64.7083 81.0417 81.1250 64.2917 65.2083 73.9583 Mean
Project 1 Geometrical Form Model Drawings Use of Dimensions math evaluation
Studio 2 complexity analysis precision precision parameters calculation criterion
14 14 14 14 14 14 N
80.2917 71.5000 78.5417 77.4167 60.9583 60.1667 Mean
Project 2 Geometrical Form Model Drawings Use of Dimensions math evaluation
Studio 2 complexity analysis precision precision parameters calculation criterion
14 14 14 14 14 14 N
83.5000 77.5417 78.7917 77.4167 50.5417 61.9167 Mean
&9l Gl (5 lolins (yge3] # Jgax
Table 6: Significance test of evaluation criteria
Criteria Group Number of subjects Mean of scores U z Significance level
Motif Control 12 18.17 4 -3.926 0
Experiment 12 6.83
Function Control 12 17.21 15.5 -3.263 0.001
Experiment 12 7.79
Form Control 12 17.23 14 -3.342 0.001
Experiment 12 7.67
Ground Control 12 15 42 -1.732 0.083
Experiment 12 10
Present Control 12 15.5 36 -2.078 0.038
Experiment 12 9.5
Creativity Control 12 19.96 18.5 -3.092 0.002
Experiment 12 8.04
Total score Control 12 17.42 13 -3.046 0.001
Experiment 12 7.58
Vg ) oS o b IS kS sl g e U 9ol @l Y Jgor
Table 7: Results of Mann-Whitney U test for general quality of design in workshop 1 & 2
Group Number Mean of score Total of scores Z S
Control 12 15.67 188 -2.194 0.028
Workshop 1 Experiment 12 9.33 112
Total 24 - - - p <0.05
Control 14 16.83 202 -3.002 0.003
Workshop 2 Experiment 14 8.17 98
Total 28 - - - p <0.01
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Table 8: Results of Mann-Whitney U test for hypothesis 7 in workshop 2: general
quality of design

Experimental Math scores

group of design

Pearson correlation 1 .384**
::EE; ’:fe;‘:i'gn Sig. (2-tailed) 007

N 48 48

Pearson correlation .384%* 1
Math scores Sig. (2-tailed) .007

N 48 48
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EETELLIT RET T Mo JIEIGHIERR The role and importance of agricultural vocational schools and training

centers in forming the educated human resources needed in agriculture and the issues and problems that
these centers face in the current situation are matters to be taken into consideration. It all shows that the
pathology of these centers can not only help improve the prevailing situation, rather, it is possible to
provide the necessary backgrounds for quality improvement in education by identifying the effective
factors and elements that strengthen and improve it. Doing so these centers will be able to train students
who have both the necessary skills and expertise to be able to enter the job market. A literature review on
the pathology of vocational training schools and centers in agriculture revealed that despite many research
studies conducted viewing the matter from diverse set of perspectives, none of them tended to study the
non-functionality (flaws) of these centers from the viewpoint of two groups involved in the learning
process, 1- students and 2- educators and managers. This study was conducted with the aim of pathology
of agricultural vocational schools and training centers in Kermanshah Province, as one of the agricultural
hubs in Iran, from the perspective of students, educators and managers.

Generally stating, this study is applied in terms of its nature, and uses descriptive survey
method in terms of data collection. The statistical population of the study consists of students (n=2800),
and educators and managers (n=210). The sample based on Krejcie and Morgan table consists of 338
students who were selected by stratified random sampling. Teachers and administrators are selected
according to their population number. To collect data, a two-part questionnaire was used, the first part
including questions on individual characteristics of study subjects and the second part identifying the
damages of agricultural vocational schools and training centers from the perspective of students, educators
and managers (42 items, using Likert-type scale, ranging from 1 to 5). Interviews with managers and
observations were also used as needed to obtain additional information.

According to students, the most important flaws of agricultural vocational schools and training

centers are the incompatibility of curriculum content with market needs, inflexible educational structures,
low diversity of curriculum content, large number of general education courses and lack of up-to-date
teachers. Educators and managers also stated that the most important flaws of these centers are inflexible
educational structures, time-limit problems with courses duration, low diversity of curriculum content,
accepting more students from urban areas and their lack of familiarity with agriculture and inappropriate
equipment. Both groups agree on issues such as the inflexibility of the educational structures, top-down
curriculum planning and lack of adequate diversity of content. To sum up, the most important flaws of
these centers include 1- executive and educational shortcomings, 2- lack of a good planning, 3- lack of
interorganizational communication system, 4- environmental barriers, 5- individual and motivational
problems, 6- lack of proper evaluation and 7-governmental obstacles.
In order to reduce damage, scholars and faculty members can develop a wide variety of
materials well-suited for different branches in the field of agriculture. Additionally, more attention should
be paid to practical training (in-field education) and development of a well-planed bottom-up curriculum
for vocational schools. Also, establishing a memorandum of understanding and agreement between these
centers and various industrial sectors in agriculture, and students’ participation in these sectors can be
effective for them in gaining required skills and expertise of the field.
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Table 1: Prioritizion and comparison of injuries of vocational agricultural training centers from the perspective of students, administrators and trainers

a5, Ol 5 o150 o] 4, RUPESEI ]
Rank Administrators and trainers Injuries Rank Studetns Injuries
sb Mean N Mean
1 .982 4.75  Flexible teaching structure 1 1.314 4.47 Content mismatch with
market need
2 .976 4.67  Short duration of training 2 1.329 4.35 Flexible teaching
structure
3 974 4.62  Low diversity of content 3 .586 4.22 Low diversity of content
4 .958 4.51  Attracting more students 4 627 4.21 High volume of general

from urban areas and lack

courses
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) oo 5 S5 550] ] a5 Obsz o o]
Rank Administrators and trainers Injuries Rank Studetns Injuries
of knowledge of
agriculture
5 1.43 4.48  Inadequate equipment, 5 .765 4.17 Teachers' information is
lack of equipment and not up to date
training facilities, and lack
of equipped laboratories
and libraries
6 1.37 4.35  Content mismatch with 6 .704 4.09 Disregard for internships
market need
7 .835 4.27  Lack of national, 7 1.121 4.01 Course content not
professional and updated
professional standards
8 .821 4.18  Pay more attention to 8 .896 3.91 Ignoring research
quantity
9 1.086 4.02  Insufficient and 9 .544 3.76 Decentralization of
inadequate space for purpose and evidence
training
10 1.241 4.01  Motivation of trainers due 10 476 3.51 Agricultural education is
to low pay and unclear expensive and expensive
employment status
11 1.317 3.92  Course content not 11 327 3.44 Inappropriate content
updated
12 1.117 3.68  Offering practical lessons 12 .939 3.38 Inappropriate teaching
in the wrong season methods, inapplicability
of the material
presented, and
overcoming the lecture
method
13 1.044 3.59  Agricultural education is 13 .864 3.32 Paying more attention to
expensive quantity
14 .837 3.44  lack of proper facilities 14 917 3.19 Failure of laws and
and facilities regulations
15 .745 3.35  High volume of general 15 447 3.16 Lack of national,
courses professional and
professional standards
16 728 3.32  Lack of proper job market 16 1.114 3.12 Inappropriate planning
and difficulty to find of agricultural courses
graduates and inappropriateness of
courses and content
with the field of study
17 .687 3.28  Attracting more students 17 1.008 3.07 Short duration of
from urban areas and lack training
of knowledge of
agriculture
18 1.421 3.13  People's negative attitude 18 475 3.04 Offering practical lessons
toward agriculture and in the wrong season
manual labor
19 .827 3.10 Low self-esteem of 19 1.009 3.01 Developing top-notch
students programs and
mismatching learners'
needs
20 .654 3.05 No interest in string 20 .849 2.85  Attracting more students
from urban areas and
lack of knowledge of
agriculture
21 v.89 3.02 Low motivation for 21 .522 2.81 Ignoring in-service
students education
22 .959 2.94  Injecting and attracting 22 .567 2.79  Inadequate equipment,
low quality students to the lack of equipment and
centers training facilities, and
lack of equipped
laboratories and libraries
23 .797 2.90 High dropout rates 23 1.004 2.68 Insufficient and
inadequate space for
training
24 .864 2.90 Negative attitudes towards 24 761 2.66  Lack of proper facilities

centers and conservatories
Lack of government
support

and facilities
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Rank Administrators and trainers Injuries Rank Studetns Injuries
25 1.165 2.86  Lack of government 25 .570 2.61  People's negative
support attitude toward
agriculture and manual
labor
26 671 2.84  Low interest rates for 26 437 2.60 Low self-esteem of
registering at these centers students
27 447 2.79  Difficulty to use banking 27 .868 2.58 Nointerest in string
facilities
28 .523 2.79  Weak link between 28 .947 2.55  Low motivation for
agricultural education students
centers with the private
sector and inactive private
sector participation
29 1.116 2.67  Low connectivity of 29 .866 2.51 Injecting and attracting
centers and conservatories low quality students to
with executive devices the centers
30 1.116 2.59 Inappropriate planning of 30 .904 2.50  High dropout rates
agricultural courses and
inappropriateness of
courses and content with
field of study
31 .358 2.55 Ignoring in-service 31 .864 2.49  Negative attitude
education towards centers and
conservatories
32 418 2.55  Developing top-notch 32 1.348 2.46  Low interest rates for
programs and mismatching registering at these
learners' needs centers
33 118 2.46  Disregarding internships 33 244 2.45  Motivation of trainers
due to low pay and
unclear employment
status
34 1.154 2.41  Inappropriate content 34 921 2.40  Lack of proper job
market and difficulty
finding graduates
35 473 2.35  Lack of scientific visits 35 .236 2.38  Difficulty to use banking
facilities
36 .618 2.35  Decentralization of 36 .684 2.35  Lack of government
purpose and evidence support
37 1.214 2.30  Ignoring research 37 723 2.31  lack of scientific visits
38 1.021 2.25  Failure of laws and 38 .468 2.30  Weak link between
regulations agricultural education
centers with the private
sector and inactive
private sector
participation
39 .278 2.21 Inappropriate teaching 39 .668 2.23 Low connectivity of
methods, inapplicability of centers and
the material presented, conservatories with
and overcoming the executive devices
lecture method
40 .546 2.15  Paying attention only to 40 732 2.20  Lack of skill coordination
the final evaluation among training providers
41 .864 2.07  Lack of skill coordination 41 .705 2.15  Lack of attention to
among training providers practical evaluation
methods and
dissatisfaction with
existing evaluation
methods
42 .276 2.04  Lack of attention to 42 221 2.09  Paying attention only to

practical evaluation
methods and
dissatisfaction with
existing evaluation
methods

the final evaluation

(Ol Hlaws0 wb-F (gog0xb -V ArJ—Y (oS b))
(1. very low, 2. Low, 3. somewhat, 4. high, 5. very high)
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Table 2: Extracted factors along with specific amounts and variances explained before and after the rotation

Az e RS B
After rotation Before rotation
Summary of explained Explained percent Special amount Factor Summary of explained Explained percent Special Factor
variance variance variance variance amount
15.78 15.78 4.67 1 16.04 16.04 5.74 1
30.05 14.27 4.36 2 31.05 15.01 5.25 2
43.01 13.05 3.79 3 44.19 13.14 4.39 3
55.27 12.17 3.54 4 56.36 12.17 4.17 4
67.31 12.04 3.17 5 68.48 12.12 3.72 5
76.58 9.27 2.56 6 78.69 10.21 3.45 6
85.73 9.15 2.54 7 88 9.31 2.96 7
4l )50 L yle jledal cawsay ol )b Jlade g o Jule ¥ g0
Table 3: Factors and factor loadings obtained from the rotated matrix
ele JUELH |
Factors Variables Injuries
778 Inappropriate content
741 Inappropriate teaching methods, inapplicability of the material presented, and overcoming the
lecture method
716 Paying more attention to quantity Executive and educational
.704 Lack of national, professional and professional standards
.687 Failure of laws and regulations
.650 Decentralization of purpose and evidence
.648 Agricultural education is expensive
632 Course content not updated
.628 Content mismatch with market demand
625 Low diversity of content
.620 Increasing the volume of general courses
.608 Flexible teaching structure
.601 Disregarding internships
.597 Updating teacher information
591 Ignoring research
.865 Inappropriate planning of agricultural courses and inappropriateness of courses and content with Improper planning
field of study
.859 Short duration of training
.845 Developing top-notch programs and mismatching learners' needs
.838 Offer practical lessons in the wrong season
.680 Ignoring in-service training
.524 Attracting more students from urban areas and lack of knowledge of agriculture
678 Lack of skill coordination among training providers Lack of extracurricular
.644 Weak link between agricultural education centers with the private sector and inactive private sector ~ communication
participation
.630 Low connectivity of centers and conservatories with executive devices
.540 There was no scientific sight
.820 Inadequate equipment, lack of equipment and training facilities, and lack of equipped laboratories ~ Environmental barriers
and libraries
.646 Lack of proper facilities and facilities
.897 Injection and recruitment of low quality students to the centers Personal and motivational problems
.824 High dropout rates
.807 Low interest rates for registering at these centers
625 Negative attitudes towards these centers
517 Low motivation for students
.507 Low self-esteem of students
449 People's negative attitude towards agriculture and practical work
436 No interest in string
431 Many educators are motivated by low pay and lack of job status
.846 Lack of attention to practical evaluation methods and dissatisfaction with existing evaluation Lack of proper evaluation
methods
.874 Paying attention only to the final evaluation
.659 Lack of proper job market and difficulty finding graduates State Barriers
621 Difficulty to use banking facilities
.609 Lack of government support
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Fig. 1: Pathology of vocational agricultural training centers from the perspective of students, administrators and trainers
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Understanding mathematical concepts is impossible without emphasizing
reasoning and taking on instrumental and procedural aspects. This can be more easily recreated if
mathematics is learned as a reasoned science instead of a set of procedures. On the other hand, the goal
of any educational system is to prepare students for social life so that they can perform their daily duties
well as a citizen. In this regard, they must be able to convince themselves and others with the reasons they
present. However, students face widespread difficulties in understanding reasoning and proof in
mathematics as well as in assessing their correctness. Therefore, it is important for students to evaluate
the correctness and validity of mathematical reasoning and to use these reasoning to convince themselves
and others. This certainly deserves further attention and research. The purpose of this study was to study
the ability of 11t grade students to evaluate mathematical reasoning to identify the strengths and
weaknesses of students..

Mhe present study was conducted by survey method.The statistical population consisted of the
11t grade students in Zanjan and the sample includes 393 boy and girl students selected by random cluster
sampling from the gifted, exemplary public, Shahed and public schools and the sample was selected to
include all levels of students.. The research instrument is a researcher-made test consisting of 3 problems
familiar, completely familiar and unfamiliar situations. Students were provided with some responses for
each of these three situations to determine which responses can be selected to convince themselves,
which ones can be chosen to convince friends, and finally which ones can be selected to get the best score.
Descriptive and inferential statistics (Chi-square test) were used for data analysis.

m The findings indicated that students were not capable of evaluating mathematical reasoning
and in more than 60% of cases they were particularly interested in using formal methods. Selecting the
responses to persuade themselves and friends in more unfamiliar situations indicated that students paid
less attention to accepted criteria for approving a logical reasoning. Students' performance to get the best
score from the teacher indicated that their attention to correct and incorrectsymbolic responses has
increased, the form of presentation seems to be more important to them,. Although they are not able to
distinguish formal proof content from the false one, they have a better understanding for distinguishing
invalid reasoning in the familiar situations. The results showed that in some cases gender influenced
students' performance.

It can be said that the current teaching method in mathematics has not had any significant
results in the area of reasoning and proof. Therefore, it is necessary to review the teaching methods and
the content of the textbooks. The results of this research can be used by education policy makers and
textbook authors to pay special attention to the situation of reasoning in mathematics textbooks by being
aware of students' views on mathematical reasoning, and perhaps by changing the way textbooks are
written, a fundamental step to solve difficulties. Also, by being aware of students' performance in the field
of reasoning and proof, math teachers can identify the strengths and weaknesses of their students in the
process of math proofs and identify their misconceptions in this field.
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Table 1: Classify the reasoning of individuals by the shape of reasoning [27]

The form of

. Reasoning features
reasoning

Reasoning based on form (image presentation) or some
examples,
They confirm the correctness of the statement

Experimental

Reasoning expressed using mathematical symbols.

Formal
Regardless of whether or not they are presented correctly
Reasoning that are explanatory without the use of
Narrative mathematical symbols. Regardless of whether or not they

are presented correctly

99y 9 lgzme Bl 51 e Yol ¥V Jgazr gl Glgi so (nizres
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Table 2: Classification of individuals reasoning based on the method of
reasoning [27]

The method of .
Reasoning features

reasoning

It means concluding and discovering general facts
Inductive based on partial comparisons and a limited set of

observations.

This method consists of a sequence of statements that
Deductive are reasonably related and based on accepted facts

and facts it leads to a correct conclusion.

Reasoning that are irrelevant regardless of their form,
Basis-free are not relevant to the proposition or have no valid

reason for their various stages.
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Table 3: The comparison of students' perfoemance in mathematical reasoning in Timss [36]

Average Average global Average
. - . Average global
Subject Cognitive context percentage of percentage in percentage of Iran ercentage by 2015
Iran in 2011 2011 in 2015 P ge by
Display data Resoning 50 65.66 30 55.25
Shapes and
geometric Resoning 13 26 37.83 52.75
measurement
Numbers Resoning 18.1 23.7 16 34.7
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Table 4: Marks needed to calculate the score

Mixed

No . Specific . Correct Incorrect
Narrative Experimental
response formal formal formal
Problem 3 Problem 1,2
Mark in convincing 0 5 3 3 5 2 5 0

themselves and others
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Table 5: Perecentage of students' selective reasoning on three problems

Getting the

Convincing

Convincing

best mark f P friends f P yourself f P
Mixed 130 33.1 Correct formal 102 25.8 Correct formal 121 30
— =~ Correct formal 114 31.3 Incorrect formal 100 25.3 Incorrect formal 109 26.9
iE, (—:u Response
2 g Incorrect formal 103 26.2 Mixed 100 25.3 Mixed 97 24
202
gL
Experimental 46 114 Experimental 93 23.5 Experimental 77 19.1
Correct formal 243 55.2 Correct formal 224 52.7 Correct formal 263 58.3
~ E Mixed 80 18.2 Experimental 88 20.7 Experimental 80 17.7
€ E
20 Response Experimental 51 11.6 Mixed 76 17.9 Mixed 80 17.7
o >
& Z Specific formal 46 10.5 Incorrect formal 24 5.6 Incorrect formal 16 35
Incorrect formal 20 4.5 Specific formal 13 31 Specific formal 12 27
Specific formal 160 373 Experimental 121 2.8 Experimental 137 315
'g E Experimental 96 22.¢ Specific formal 108 26.6 Specific formal 127 29.2
£ =
% E Response Correct formal 90 21 Narrative 92 22.7 %Narrative 83 19.1
o C
a S
= Narrative 60 14 Specific Mixed 49 121 Correct formal 56 12.9
Specific mixed 23 5.4 Correct formal 36 8.9 Specific mixed 32 7.4
oo s g1 ) Wl 58 Sz L5 laeuly s o anslie £ Jooo
Table 6: Percentage of gender responses in problem 1 for three questions
Getting the best mark Convincing friends Convincing yourself
Boy Girl Total Boy Girl Total Boy Girl Total
- = 34.8 30.8 Mixed 33.1 27.2 239  Correct formal 318 275 Correct
c® 25.8 formal 30
&= Incorrect
€
i 29 26 Correct formal 211 323 Incorrect 215 34.5 formal
a = 313 formal 25.3
Answers 26.9
218 32 Incorrect 293 19.6 Mixed 25.3 29.2 17 Mixed 24
formal 26.2
Experimental Experimental Experimental
12.1 11.2 114 224 25.2 235 17.6 21.1 191
‘ 2 sig df x? sig df x? sig df
@ Chi-square
@
= test
2
o 6.057 0.195 4 8.160 0.086 4 13.801 0.08 4
i
CIJ
i . .
The difference in performance between The difference in performance The difference in performance
Results . . . o between the two groups is not
the two groups is not verified. between the two groups is not verified. verified
Best
performan 343.2 306.4 Score 3273 267.9 Score 340.2 264.7 Score
ce
according Boys Boys Boys
to marks
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Table 7: Comparison perecentage of gender responses in question 2 for three questions

Getting the best m ark

Convincing friends

Convincing yourself

Boy Girl Total Boy Girl Total Boy Girl Total
Correct formal Correct formal Correct formal
54.6 56 552 49.9 57.2 527 57.8 59 583
= ) Experimental Experimental
; r_:u 213 14.1 Mixed 18.2 224 24.4 207 15.6 20.5 17.7
g )
S5 answers 8.8 15.2 Experimental 11.6 233 10.6 Mixed 17.9 215 12.8 Mixed 17.7
o >
a3 Specific formal Incorrect formal Incorrect
o 9.2 12 105 7.3 33 56 3.9 3.1 formal 3.5
Incorrect formal Specific forma Specific formal
6 2.9 45 2 4.4 31 1.2 4.6 27
2 H 2 H 2 H
é Chi-square X sig df X SIg df X SIg df
= test
©
‘uu,‘) 10.407 0.034 4 17.609 0.001 4 11.348 0.023 4
i
Results The difference in performance between The difference in performance The difference in performance between
the two groups is confirmed. between the two groups is confirmed. the two groups is confirmed.
Best
performance 4247 4169 Score 408 401 Score 4313 4138 Score
according to
marks Boys Boys Boys
S a6l ¥ allice o o a5 5l bagealy oy dnglie A Jgo
Table 8: Comparison perecentage of gender responses in question 3 for three questions
Getting the best mark Convincing friends Convincing yourself
Boy Girl Total Boy Girl Total Boy Girl Total
42.4 304 Specific formal 37.3 25.4 35.6 Expz‘g'?e"ta' 28.6 35 Experimental 31.5
k] -
z 16.3 304  Experimental 22.4 31.9 195 Spec'zf";gc’rma' 332 244 Specific formal 29.2
s X
c
2 answers Correct formal . .
Ll 22.4 19 Y\ 216 24.1 Narrative 22.7 15.5 23.4 Narrative 19.1
5
e 29 15.8 Narrative 14 11.2 13.2 Spec'?; ';/"X'Ed 14.3 11.2 Correct ff’:”;a'
6.1 43 Specific mixed 5.4 9.6 7.5 Correct formal 8.9 8.4 6.1 Specific mixed 7.4
2 H 2 H 2 H
2 Chi-square X SIg df X Sig df X Sig df
= test
g 15.345 0.004 4 10.474 0.033 4 9.340 0.053 4
A
E Results The difference in performance between the The difference in performance between The difference in performance between
two groups is confirmed. two groups is confirmed. the two groups is not verified.
Best 435.1 338.9 Score 336.1 327.3 Score 331 334.5 Score
performance
according to Boys Boys girls
marks
10.5 60
& Problem 1 18.2 11.6
37.3
Problem 2 331 224 | 114 40 g
[}
5.4 3
M Problem 3 14 ; 20 §
0 0 ° “'l
X L o L2 0
Narrative Specific Mixed Experimental Correct Incorrect
Formal and inductive Formal Formal

The form of reasoning

Al a3 wlee 5l o0 e <8l sl lygel 2ils o Slos auylie ) S5
Fig. 1: compares the performance of students to get the best mark from the teacher in three problems
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EELLCIGIT G RET B o) LY Content and curriculum are the central factors in teaching, education and

learning architecture. It seems that the mismatch with the needs and current problems of society, forgetting
the values of Iranian culture and the lack of basic and applied research, have led architectural education in Iran
to a developing trend towards the West lifestyles, norms and culture. One main reason is the link between
Iran’s formal education to French model (Ecole des Beaux-Arts in Paris and French Royal Academy), German
model (Poly technical education, engineering learning and training schools), English model (practical and
experimental learning) and American model (combinational learning). Architectural education in Iran began by
applying the French model; and after Islamic Republic revolution in 1979, some schools and agents attempt to
defining local model (Iranian and Islamic pattern) in architectural education, but their models could not spread
through different architectural schools. In the last decades, development of Anglo- American architectural
education models impress all parties. Even though there are many studies that concentrate on architectural
education in contemporary Iran, but almost none of them has focused on Zeitgeist. The purpose of this study
is to synchronize with the endogeneity of the society and social context, global approaches and needs of the
society, retrieval and construction of efficient theoretical and practical models that are appropriate for the
conditions and context of Iran. This study emphasizes the impact of the architectural education process in
relation to the zeitgeist- which is derived from Hegelian literature and philosophy- and explaining its triple
components that are dialectic, critical thinking, and updating in education. Finally, the educational programs
evaluation has been done by testing these components.

The present study is a cross-sectional and applied research. The research methodology was based
on qualitative method and content analysis. In research process, the contents of the curriculum of the nine top
universities - selected in valid ranking and geographical and continental distribution- in the world were analyzed
by focusing on Zeitgeist’s concept. Statistical descriptive analysis is the approach to reach the findings and
conclusion.

This study showed that Delft University in two fields of history and theory courses with thirty five

percent and in the field of technology with approximately thirty two percent, and the Massachusetts University
with approximately fifty two percent share in the design department are leading. In interdisciplinary courses,
California universities are distinguished from others by about thirty five of the courses. Interestingly, Iran's
curriculum has not achieved a significant share in the competition among the world's universities.
This research showed that current problems, historical and cultural transcendence is equal to
Zeitgeist, which is derived from our society. Although there are a variety of educational models that are applied
in specific and appropriate educating cases, in all of them some features have a key role to approach the
Zeitgeist including changeability, program and design electivity, flexibility in learning curriculum, critical
thinking, problem redefining in teaching approaches, and situations simulation.
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The Components of the Zeitgeist affecting the process of training

Dialectic

Critical thinking

Updating

-Criticism in design workshops

- Historical typology-Evolution
- The collective memory

- Representation of typology
design

- Opposite typologies
- specific models transformation
-The deductive learning

-Concept transformation

-In the meetings of the class
framework

-Realistic methods

-The format of the meeting
management

-Design by critique
-Semiotics

-Intertextuality

- Interdisciplinary knowledge

- The General Theory of
Systems-

-The social system with very
high complexity

-Information Technology
-Algorithmic architecture
-Serious games
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Fig. 1: The components of the zeitgeist
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ABSTRACT

Organizations have used a variety of educational methods to
Received: 28 September 2018 achieve their goals in terms of in-service training of their employees such as presentations and
Reviewed: 6 November 2018 lectures, group discussions, field visits, case studies and so on. Virtual training or e-learning is
Revised: 10 February 2019 one of the newest and most innovative training methods that organizations use to train their
Accepted: 19 February 2019 employees. Due to the special importance of in-service training of employees on one side and

the advancements in technology on the other side, the need to use these technologies in the
field of organizational training is called for more than ever. But, besides all these factors,

KEYWORDS: organizations should not make unscrupulous and ineffective use of technology without
Journal adequate analysis. It is also logical to have a deep and accurate understanding of e-learning, in
Training other words evaluating and analyzing the barriers of such courses ahead. In this regard, the
In-service training present research aims to study the virtual in-service training of employees and identify barriers
E-learning In-Service Training to its effectiveness, a case study of the employees of Kurdistan University of Medical Sciences.
Barriers to effectiveness The research is a descriptive survey and in terms of purpose, it is an applied research

Statistical population of the study consisted of managers, academic staff and
specialists in the field of the study. 29 people were selected through deliberate and snowball

* Corresponding author sampling among the statistical population. In order to answer the research questions, initially,
% r.sohrabi@basu.ac.ir using library study and interview method, data collection was done which resulted in
@ (+98918) 8146927 identifying 32 factors. In the qualitative section, the data obtained from the interview were

analyzed using content analysis. In this way, the number of words and terms used in the
sentences and the amount of their repetition were counted and checked so that the patterns
in the statements were discovered and the obstacles were extracted in the form of short
phrases. The Delphi method was then used to confirm the consensus of experts on identified
barriers. During the three stages of the Delphi method, finally 25 factors (barriers) in the form
of six main barriers were classified. After concluding the final consensus with the Kendall
coefficient of 78%, the factors were ranked using Friedman test. Each of the sub-factors was
also ranked.

MAII in all, 32 factors were identified and ranked as barriers to e-learning and in-service
training: factors related to the learner were ranked first, infrastructure factors, general factors,
educational content, factors related to the teacher and organizational factors were ranked
afterwards. Each of the main barriers had other sub-factors which were also evaluated and
ranked with Friedman test. For example, in the section on barriers related to learners; learner
resistance to change was ranked first; limited knowledge and skills of learners on information
technology were ranked second; lack of trust in cyberspace learning was ranked third; and
learners’ limitations in accessing Information technology instruments was ranked forth
Considering the identified obstacles and also determining the importance of each
of them, measures (such as cost) taken to ensure the effectiveness of in-service virtual training
are suggested to focus primarily on learners and then on other factors based on the degree of
their importance.
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Table 1: Demographic characteristics of the respondents

Percent of Demographic
Frequency Frequency characteristics

F% F Gender

58.6 17 Man

41.4 12 Woman

100 29 Total

F% F Age groups
13.8 4 20-30

65.5 19 30-40

10.3 3 40-50

10.3 3 More than 50
100 29 Total

F% F Grade

- - Diploma and sub-diploma

6.9 2 Associate
51.7 15 Bachelor
20.7 6 MA

20.7 6 PhD

100 29 Total

F% F Work Experience
31.0 9 Less than 10 years
20.7 6 10-20 years
48.3 14 20-30 years

- - More than 30 years

100 29 Total

Obaws ST Sy pole oSt Caand et (Suig AU gl (il wlse 4y SKilae IV Jguor
Table 2: The mean of barriers to the effectiveness of e-learning in-service training of Kurdistan
University of Medical Sciences

. . . Degrees of .
Barriers Average rating rating freedom Sig.
Learner Factors 4.14 1
Infrastructure Factors 3.97 2
General factors 3.69 3
5 0.00
Educational Content 3.43 4
Teacher Factors 3.05 5
Organizational Factors 2.72 6
oo b bl pe wlge (sl jlma s (gonad, ¥ Joar
Table 3: Ranking the sub-criteria of teacher-related factors
Sub-criteria Average Rating
Teacher's resistance to role change 2.91 1
The limited knowledge of instructors in the use of cyberspace facilities 2.48 2
Lack of belief in teachers to e-learning education 2.38 3
Teacher time limit 2.22 4
SR L L ye ailge slajlne ) (ganas, ¥ Jsox
Table 4: Ranking the sub-criteria of learner-related factors
Sub-criteria Average Rating
Resistance to change 291 1
Limited knowledge and skills of learners in the field of information 29 2
technology :
Lack of belief in training in cyberspace 2.43 3

Limited access to IT tools

1.76 4
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Table 5: Ranking the sub-criteria of organizational factors

Sub-criteria Average Rating
The lack of a suitable structure for virtual learning in the organizational structure 3.69 1
Mistrust of the organization's managers to e-learning training tools 3.16 2
Disbelief of the various levels of organization managers in virtual education 3.12 3
The organization's inadequate atmosphere toward cyberspace 2.86 4
High fees for e-learning education 2.17 5
Sl Else Glojbre s gonas, # oo
Table 6: Ranking the sub-criteria of infrastructural factors
Sub-criteria Average Rating
Weak bandwidth of internet networks 2.6 1
The weak structure of computer networks at the organization level 2.52 2
Lack of hardware features 2.5 3
Lack of an effective management system for Deploying and supporting e-learning 238 4
education
i9el Slgiome wlse slolns s amas, ¥ Joox
Table 7: Ranking the sub-criteria of educational content
Sub-criteria Average Rating
The lack of specialists to produce educational content 3.17 1
The lack of facilities to produce educational content 3.9 2
Disproportionate content with learning style 3.07 3
Lack of production of proper training content 2.93 4
Disproportionate content with educational goals 2.74 5
o3¢ Slgo Sbolra s G, A Joor
Table 8: Ranking the sub-criteria of general factors
sub-criteria Average Rating
The lack of effective control processes 2.43 1
The inability to correctly evaluate the results of virtual training 2,91 2
The lack of clear rules, directives and standards 2.90 3
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ABSTRACT

EELLEII T T Ho) SIS TR The educational burnout and task value are among the most important variables
Received: 13 March 2019 in the field of education. Educational burnout refers to feeling of tiredness in doing tasks and study, as well as a

Reviewed: 9 April 2019 pessimistic attitude to education and curriculum and a feeling of inadequacy. The task value is one's perception
Revised: 9 June 2019 of tasks and their importance, which includes the components of interest, importance, and usefulness. Research
Accepted: 19 June 2019 has shown that these two variables can affect academic outcomes. The purpose of this study was to investigate

the effect of training math skills in physics education on improving the task values and reducing the educational
Burnout of 12th grade students. In this regard, the present study aimed to compare students with and without
KEYWORDS: training math skills in physics education in terms of the educational Burnout and task value.
m The present research method was a quasi-experimental design as a pre-test-post-test with a control
group. In this study a sample of two classes with 36 students from the 12th grade math-physics students from the
statistical community of students of the District 1 of Tabriz were selected in the first semester of the 2018-19
academic year. The students in this study were selected by purposeful sampling and then randomly assigned to

Mathematics Skills
Physics Training
Educational Burnout

Task Value
two experimental and control groups. Students in the experimental group were exposed to math skills training for

8 sessions and the control group received traditional training over the same period. The training math skills in
physics education package has been prepared by physics teachers and reviewed and approved by professors in
# Corresponding author the field of education and physics at the university. This package included justifying students about training math
[Pty n.karimi@cfu.ac.ir skills and their applications in training physics concepts such as vector analysis in physics, linear function and its
® (+98914) 3910266 application in physics, quadratic function and its application in physics tangents and slope. Both groups were
evaluated before and after the study by educational burnout and task value questionnaires. The obtained data
were analyzed using covariance method.
MThe results of study showed that there is a significant difference between the two groups in terms of
their educational burnout. Students who had math skills training in physics education demonstrated lower
educational burnout in compare with control group. The results also showed that there was a significant difference
between the two groups in the task value. The results show that students who have been taught math skills show
a higher task value.
The results of the research confirm the effect of teaching math skills in physics education on
improving the task values and reducing educational burnout of students. The results can be used in the field of
education. In this regard, it is suggested that in order to improve the task value and reduce academic burnout and
consequently to improve academic outcomes, the teaching math skills in physics education be considered. The
study did not examine burnout subscales. It is suggested that in future studies, the effect of teaching math skills
on physics education on the subscale of academic burnout be examined.
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Fig. 1: Mean difference between two groups in Task Value
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EETELIT RET G Mo [T HYEER Creativity or innovation is a controversial issue in various scientific

fields, especially educational sciences and psychology. If we consider design as an imaginative
creation of pre-intended possible form of things to achieve different humanistic purpose, in this
process, creativity, as a multilevel concept that can be thought as a process that, although formed
in the human minds, has also objective appearance in architectural patterns, methods and designs.
In recent decades, research on creativity concept, its functions and its influence on learning - as
well as the ways of teaching creativity - have become a matter of great importance. The purpose
of this research is to evaluate the levels of basic and altered creativity in the architectural design
studio (3) course, based on the four main components of Torrance Creativity Thinking Test (Fluency,
flexibility, originality and Elaboration) and Scamper tecnique.

The required data of this research were collected by using the experimental research
method in the form of the pre-test and post-test design through both Torrance's test and drawing
sketch among the students of Ardabil Azad University in the second semester of the academic year
2017-2018. The research sample consisted of 40 students divided into two groups with two
individual instructors. In first step, by using the pre-test, the level of students' creativity in each of
4 dimensions was measured. Then, in order to evaluate altered creativity, the first group was
trained by conventional teaching - approved in higher education- and the second group instructed
and evaluated through the experimental intervention — implementation of creativity training
program (Teaching Brainstorming technique) in 6 sessions, by related exercises. Finally, in second
step, by using Scamper technique, drawing sketch test was given to both groups.

Statistical data were analyzed by running both MANOVA and ANOVA techniques in SPSS.
The results obtained from the implementation of the experimental method showed statistically
significant difference between the experimental group and the control group (conventional and
approved method of training) at the levels of Torrance creative thinking components. Among 4
components of Torrance creative thinking, fluency has been improved by creativity training
techniques more than other components in both multiple choice and sketching tests. In fact, it
could be deducted that students, were able to draw more ideas related to the subject of design,
after learning creative techniques in the post-test step, which showed an increase in the fluid level
of creativity of this group. Also, based on data analysis, the originality dimension is at a lower level
in comparison to other components.
While creativity based instruction enhances architectural design skills and impacts on
all components of creativity (fluency, flexibility, originality and elaboration), the current teaching
method not only can undermine the students' originality but also may lead the design process to
imitation. In addition, in the originality dimension, due to factors which has influence on it such as
time and space, the students’ experience, adequate practice and group interaction, it is suggested
to consider each of these components in assessment techniques.
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Table 2: The evaluation checklist of research findings based on the components of creativity assessment
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Educational intervention using creative techniques
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Table 3: Three forms of creative teaching in Beghetto Perspective [35:p550]

hisel Baa

Form Pedagogical aim

kS sl iegh aiges
Examples of prior work

Develop students’ awareness of creativity by introducing
them to key theories and findings in the creativity studies
literature and helping them develop and understand
creative phenomena in its many manifestations.

O S T
creativity about Teaching

Beghetto (2013) Beghetto & Kaufman (2010)
Plucker & Dow (2010)
Simonton (2012)

Pedagogical creative
Domain knowledge

Baer & Garrett (2010)
Beghetto (2013-16)

Nurturing students’ creativity in the context of specific
subject areas (e.g., creative expression in science) or
nurturing creativity itself in training programs (e.g.,
develop creative problem-solving skills, promoting positive
self-beliefs, attitudes, and behaviors about creativity).

B> sl 0239,4]
creativity for Teaching

Teaching creatively by applying principles and techniques
of creativity to subject matter teaching (e.g., creatively
teaching math, creatively teaching educational
psychology) or the teaching of creativity itself (e.g.,
teaching creativity creatively).

S ol pon 4y (3594
with creativity Teaching

Pedagogical creativity
Enhancement knowledge

Creative pedagogical

Domain knowledge

Craft et al.(2013)
Grohman & Szmidt (2013)
Halpern (2010)
Isaksen & Treffinger (2004)
Nickerson (1999)
Scott et al.(2004)
Sternberg (2010)

Beghetto (2013)
Gregerson et. al (2013)
Jeffrey & Craft (2004)

Sawyer (2004)




Tech. of Edu. J. 14(3): 689-706, Summer 2020

(40) 1799 ol o o ylos I F > i jgol (555U code ay i

s Slegoge 4 azl) Gl lrolsm b Wlgiioe 9,8l 0l
38 b leeylsz sl sed allis wgur SlSTy (isel e
39,50 LUl (g 0l 51 aisS o BU (solowi 15 g raw gob ;0 b
e a o Jletisel 050 £550 b s)lane pligmtils o5
SFodz 9 e (b lao)lsm b daaiinn b a)bs; )b
s> Slelb Ll a5 K 2o anld onl anle S |,
ooy hyeel ol Bas WSST ax [F-] il walgs aslsl g
Lol Co Oi‘ )'l ng.g;.;.i‘.}b u")"’ GL""’)‘P)J‘ Ayl A po
Sl yad s 2 Jgore sb & S)lons (b G335l 5 550k
e O 4l (b slaanld &b 5l (b S s (b
bl o olb a8 bul 5 IRV V] 0,5 o & jge lsmails
olws gl bl K0Sy 69, p 2 0 o b a5 cwl il
oses 1 sl oo L3 a2 5 o b 5 )b g5l
opaaliy U5 50 (b gleails; cozilr 0wl Bl
Sy on a5y a8 L [¥V] 008 Ll glad > &g 4 590l il
o m‘y‘sn 6)}4" C«aﬁ)r{? 6&09&» » ‘51.1.1_40 uu)}ni MLJJJ
sloolaxiul 4 a5 wlas Jg,0 Hlgzmails lp |y b b3ge]
5 SeB sn GLSESS 5500 b O Bisel 598 Sg)
5 95 5 Ggal el o wilbie (HLb 5 B I plaadlse
Olgie 4 plaS e wslul 5 Gbgmals oSSl ax V-] wjls anwgs
sl 0 S ol a5 jshailes e bjsel slaogd 5l s
2 ST L a5 S e Byme hol Falslae olgis 4 ], Ll b
Sledezes ol olgi oo B Gijael oy 4 (bigel pol o sl (2
Sy llys cpl &Sl sl Jb LFY] we S salidls el
2 3,lasliwl coBS slayge;ls OSLSS atejls 5,5 18 Lbj)l
el ® 4SSl o erted b Jo (e D SE 5059~
TR XVE PR KRN LPPWARTON KT S V- R R RN W VIR RARY | PLy
TEP]s6 05 )13 andllas o y90 aiilg o 45 diiws 5Lt slaa )

S o5 slo ST

Wil o S aallS GlacSass Dbl (iagh ool o plS !

sl LaSol ) wilgh oo LSaSS ol Clsesl g Jod oYl
@ Lo slmos! LT $0u8,5 sl oy A Sl el Q}A)"‘ 59
£S5 ol 4 b (50,55, 50 B,S8 LT Sedl o by oy
@ lowsl b w10 &8 > a4 oy 3B L ool sl (sl oo
Fokel bedled san 5,50 40 Lol LT Sapw ) so 6,58 4 e s
eadld g ax 550 10 Tael oo (Bed 4 Ko slacJles
eodled plaS 5,50 j0 Sl g0 Folol aen 51 UL 4 oyl sl
ar e ool S0l 3925 y90 00 L Sedls gy Zudguse
@lises sl g oyl sl (gl B SUlgs 5550 10 Loy 4y Sledlbo]

oyl b ygosl cpl lacedlad ;o 0,5 SIS Lo 44 (g 42 To0 oo

wlys Jooly 5l (o g (ol Graled s slad (> iz 5o
5 s 15 e ol szl Bosbo 5l WS e a5 aws o A1) 00
ol Jooly &lgys wns Sty 1) ez Joel; (Jes
9y » (LALEST 5 lapn o8I Joou (ilsd 00y 51 (Jgame
e ol Jooly sl g0 Sl slad>ely s eSe
o S e 5 (L3 sladool, 5155 slaols)) 5l (Jyame
@ sy Jol 1) o Glsiee o8 ool ool nl » (e
Sisel Brre )3 B85 1B s et 5ok b il esel s
DAles s s o

GBS (gla Jomol ) &)l p3liae 55 (5 )lore (B9l &S > e 50
Sladgs 5l Gt 4zl S g0l 5o el A Si5 (5 IS
b LSl 0gbge (b a5 Sl (e b o0 Zoeal (5 loxe
aalys 28l lls 5 pdybllan Lz o (b iz 0 55lers ;o
oloxs «golil oS5 Ulsi 5 5l 51 eolizl LUl L ol yan a5 54
Al g0l pl [¥Flams o Gomr Jlas 4B > coow a1,
(B 0)ly5 (bieel S s 1 (e Wl 0 355 ¢35 oSy |
ol 5 Rl b g CoB olyen 4 (3jgel (2B sl (3]
LYol cwl oass ools musgs o) ogou (1) Jgaz ;0 a5 wib o i,
@ ally - lome Glgmdils o B D5 4l 5l e
s ehb S cpand @RSUSS Bk 5l - ol saste sle it
P90l g, 3o Sl p3¥ 90l olyem ]y (b sla s les 65518
Sk sl g 05 8 asllae 5 azgi 590 5ilene oo )3 (5 lene
Fyo adlse 5 (Hlib alies b gute b azlye (SgSz K00
oz 4 Jge @oyel, g ol @by o 51 BE b
e 0559y S 9 (ALl Geelae 6259w 9 LarRis
[rel anle @l sanw #lhb oy )b

olbszidls sly (b sboles » BB xS Sl 4
ot b I8V L0535 o slall Jlsis s aisld el Jsl sla b
sloasly (2l 5 plgmails o)l g )l @l () oo
Cote il A glac o etend lp o0 upyad (o6
5 oo Gilizs cloans, Al cloailye Wl o 1, Liseel
[rA o oo las 15T o5 slaoss] 35 ¢ lBeSs jo alKasls
LS Golene el )5 5o &(glons  SE > ol o cnl o
Sl )5 gobe O3l 5l )l bt (5 ylane €35500
Gk 3l shisel el jo sal Bro b el onl (3aS
ot 9530 Ozl lawgs a8l plowl Colled ssalic 5 alsjl
D)l (53959 hgmails 39y 00 x5 [YA] ol a3 5 )3
09,5 ol ogmg¥ A5 @) 955 Jrazs njll glodls o (b
adsl @Ldl 5] ey (g oo ollas guie (b (lgie 4 G0k
>l sl anilszy sl gla sl sk 5l b ol b
S5 b 50 03 hgel 5l (it arisy Wl bigal S 50, 095
Suled g wiblio BT (A b Slegiac b (29)bg, Bosb 5l o),



M. Moosavi et al.

(#4%) OlKas g sows0 ot peo

(o) 055 ol jolie oS5 50 B Gy 5l B
55 s Gl (isel Bos (la 5 I 5 s ppdySllasil
Ol 9 el (e ol 6,85 (Ul a4 Gl b (Il jais Lxt
S o sy gvaxie sla ool sile oo j0l8 1) 8l 3l 5 ls o)Ll
0,8 ozl cueS 4 Jhow K0 & le 4y s @il )l sy alles
@UlF g ol (S5LsS 4 (s pdySllanil (el Lasyo e S5 4
ol bl [Fo] il was dllas Jo 6l cilises slaol, b S
Dole DU g Jolate et K& 215 5 ol 392 Jyoro 2 4
@l 5 g sl (Jsane nt leplyz W) 5 (e &5 cel i,
S sleowl g sl oty anwgs el sy ol Jlons
L8] el clld all o> 0 Sl 4 azgs Uy il
Pty B 53 53 (95 a5 sline 2 SN gban romin
ialel e 5 (otalesl g, 3l ealitl b (@) (IS8 5 (&) (2us
Dol 0,8 o0 )90 (et 5 (gw ciliie ol 5

Rlo g oy & IS gy 1688 Gy ST il Ll -
Soge a4 Ghigel S Wleo S (s ejem cal ol Stash
Sg0d a3 b &l ] 88 (o5 ) G5 ol 058050 slaes S
poms 0P Sy cpgd (8 Gupms iy Ll 1y 09,8 O3 2ty b
PB S plaog S al> po (nl 13035 oo aBlil 0 ez (5B 02V 4
S (J93 BB O les 0gp waale> (6,58 By (9B T 0015 4
lasgazme Cosl ¥ 03,5 Cylad o508 £58 ol AT (gl S oo
9 Sl shils a5 wdl adls 3529 (6,58 )5 sl p Al i
Sle by Slegsga 5l soliiasl b 1, [b3s0] Gl yigs o gglano L5,
0 slwog,S Cuwl (Soe s planil 09,5 Sais g0 ol (oo
IVV] 08 35 020 s el s sl 1 (5,58 Lhysn 0y

i plol (slacy yod sl 5 (ilsd pr Lalad )3 09,5 S ydn (i
wyls 56 LialesT izl loy o uaad 5o (bgmiils ablie
68 ()3 (sl 4ids dus (LaST Doz lgzeiils (sl Ygans
chie obomadls lp &5 (Jigo ;0 wedoe 0dld (nyed 3y
g 00ls CBg adBo Ve L aado 0 aS ol g Smb g ol
s 09,5 Sbmlog,5 e as' ], iz ool slaw JSlos by 250
Lol gl o)l j0 &5 (ols SV 1 (ldos 5 4525
2yl Cawdts Wloo S oo pyed ] j90 p0 45 iled 5l oS s
oy g3 09,5 o oS (ilide sleel, slasi 5l (60,55, 4y ol
03551 oloul BanSeS 15 lp 8l suld sim el 085 Cawsay
Songe 1y ooyl slml sy oo (e 4 (o3 5l &S 0SS e
A5 oS 5l (s i sloely slas sbml (sl A 2 b osrdSe
& gy ool 45 Cenl Coably cnl jtege Gl 5l 392l b3l e
Lo oo 59,555k (iSTy (0] Cenye 03l)0 09,5 12, b (2
Lo g eCuncdd S5y Cymrydo b ol8sls )l gzeiils 51 S po WS S
5l g s> & le dlols alisre slaol,) Jawgie slows

wan 209 ;0B LT Saus p IS0 1) (6,58 e cplsd LT SusS slow

fouslas smaz IS5 0T 51L bows oz el 1) 995 slaons! )

5305150 plad g Sano s IS baoasl (sl (polin ST L alas L

O SSS szl 5 ilesly ol el g o ilgi oo 0l

Sl 05L& g b gy cnl 5o [YV]aal wxsls g 5ise

el oo oslaswl 5 SLaST g 3l (g lere b o Ales >

C9n oz 52 0l ST Sl (S s e ()b by, (Al

Ll sl a5 wdlbioe 6553 (83 b s 3me ()1 (ha,y 2B )]

ol 5yl 3,5 pams ablie 5 sale Giliseo claojgm ) Coddls

Olgl 5 99 dllae o (59, 925 oSS ) (G plgre 4 S5

2 e &5 0 gilae el eSI) ags VAT ans Ll o L

odds oS5 alo e i 5 0T szl g eog e J> D5 anl b

Huw

& Gerdye plulid lp W el g Plaw 9,5 e O
e oo i |y Gl Sy

4 by Glix 5 DMl )5l pezr 5 plulid pbodi> o
sl (65900 CamBsn 1 S50 sl 45 Cuadge

OS5l 5 Candee o] Jliol oM plolis : obddles o
JSie 0 5 Bly 9 0 et

JSite o] U el lronyl @)z sbony! o

e Sl ey bylxs 5 eyd )l oslizal s bl o
ol 9,8 Ll sl U,

e g Jzely o Ghpdy Cawsd sl (B 2 plonil 1,80 ©
IYAL Jsoly o7 alsl sl (sl

Csliad a5 T 5gms b 5 95 s byl ol 635 ol e,y el 5

$lr Iy wdloe a9 o LT 5l Sipp g camlie (505050

oyl adgi sl 4 sy oo S5 4y g el lpds a,mig ol

lron] calio Cood 0 willgi oo ol Bl 5 aBl e )l B>

g S 9B e o ol Jole pogdle [FF] aims @il) 6 g0

23,13 0925 (6,58 (b0 ST s sl

oy oyl oyl gl sloaws By b 1, oglish sl ggie oliil o
Sl e a4 b el

Sl el az e a8 cl ol jghate canl gllae ofjT 552 0
sl g 2Bl 5 o f 5 e 5 5 03

5 el g oS ol el jdis dz e el gl CukS O
b 5 e (23 5 )1 lael,) b s S maly g ool slael

AS oS 5 ) calide (gl oy Sguge 00,5 oS 5 1) oyl ©
A5l oz Slees] alol> slaon! 5l

o050 30 0 L plese 1y e GHL L 6,8 e S5

Bro o8 olacnyel b puizan 5 09,5 o Jilas b (o5 £559s

ol 3l g el Plus Jo 53 (pasS g oo )les axwgi sl

IV i o oy (g el 55 93T Bl 31 Ygmne S5



Tech. of Edu. J. 14(3): 689-706, Summer 2020

(F4Y) 1799 ol o o ylos I F > i jgol (555U code ay i

VY] 531 ol ) peeSeal by, o S 10 Jgo
Table 5: Checklist of the scamper method (ideas)
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Table 4: How to implement the brainstorming technique
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Promoting architectural design skills by creativity training
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Fig. 2: Operational Research Model based on the brainstorming technique (Torrance theory and Osborn theory) and scamper technique.
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Table 6: Descriptive analysis of creativity variable and its components : "
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Fig. 5: Sample exercises regarding originality: pre-test stage, subject: museum
design
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Fig. 6: Sample exercises regarding elaboration: pre-test stage, subject: museum
design
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Fig. 3: Sample exercises regarding fluidity: pre-test stage, subject: museum
design
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Fig. 4: Sample exercises regarding flexibility: pre-test stage, subject: designing
the museum
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Fig. 7: Example of brainstorming technique: using several ideas simultaneously

in designing the museum
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Fig. 8: Sample scamper exercises: subject: gear design
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1 issue for design issues Powerpoint 2 h.
(museum design) recognition
Pre-test 1
1. Assessing
students' basic
creativity based on
the Torrance
detailed .
L Torrance multiple-
2 examination - choice test 30m
2. Identifying the
basic creativity
components
(flexibility, fluidity,
initiative,
expansion).
Pre-test 2
1. Sketching based
on Torrance's
creativity
components.
3 -—- 2. Identifying the Sketching 2h.
basic creativity
components
(flexibility, fluidity,
initiative,
expansion).
Acquainting 15m
students with Run 4 steps and 4 Technique: *a
4 creativity training rules of brainstorming Total
techniques brainstorming Presentation: 60m
(1.brainstorming) sketching
5 Practicing the brainstorming technique 45m.
Acquainting
students with ) Technique:
6 creativity training Idea gengratlon scamper 60m.
. technique .
techniques Presentation:
(2. scamper) sketching
7 Practicing the scamper technique 60m.
TTCT 5
8 - (Torrance test of
1.Identifying the creative thinking)
level of altered Sketching
creativity component of 60
9 2.Post-test:TTCT creative thinking Sketching
based on Torrance m
theory
10 Conclusion and analysis of data regarding educational program
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Table 11: Mean and standard deviation of variables of creativity (categorized by
groups and tests) (multiple-choice test)

JrS 098 Slesl og )8

group Control Experimental group

7‘3.":""“:
Variable

Pre-test Post-test Pre-test Post-test
Mean Sd. Mean Sd. Mean Sd. Mean Sd.
1 3222 430 27.26  6.99 26.10 6.71 45.30 11.92
2 3266  5.40 28.05 739 26.10 598 44.00 10.56
3 31.77 7.43 28.57 7.44 27.90 6.26 44.15 10.03
4 32.33 4.80 29.78 7.31 28.10 5.59 44.40 9.92

Variables are: 1. fluency; 2. flexibility; 3. originality; 4. elaboration
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Table 12: Multivariate tests of Torrance questionnaire.

o
(G}
34 p

Test V. F  Hp.df Er.df Eta
Pillai's trace 141 2.878 4. 70. .029 .141

Wilks' lambda .859 2.878 4. 70. .029 141

09,5
Group

Hotelling's trace  .164 2.878 4. 70. .029 141

Roy's largest root .164 2.878 4. 70. .029 141

Pillai's trace 217 4836 4. 70. .002 217

Wilks' lambda 783 4.836 4. 70. .002 217

Hotelling's trace  .276 4.836 4. 70. .002 .217

O3o3) ot 9 e
Pre.post

Roy's largest root .276 4.836 4. 70. .002 217
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Table 9: MANOVA test results, questionnaire post-test

e Sl Slemeseme T e cayo
Dependent Sum of
Source . F P Eta
variable squares
Fluency 82286.462 1263.338 .000 .945
Joe Flexibility 82203.393 1401.822 .000 951
Model Originality 84210.491 1338.102 .000 .948
Elaboration 87052.931 1662.812 .000 .958
Fluency 681.878 10.469 .002 125
05,5 Flexibility 422.685 7.208 .009 .090
Groups Originality 656.778 10.436 .002 125
Elaboration 517.256 9.880 .002 119
Fluency 4754.795
et Flexibility 4280.747
Error Originality 4594.093
Elaboration 3821.758
o 093l 0 miie wiz Guilyly Sl b N - Jgar
Table 10: MANOVA test results, drawing post-test
Lo R N ) .
) 9 uL:u).c&,o:m Fo)L‘J s)laLM o po
Dependent
Source . Sum of squares F P Eta
variable
Fluency 438.672 1052.813 .000 .933
Joe Flexibility 496.672 917.676 .000 .924
Model Originality 408.006 748.192 .000 .908
Elaboration 565.339 1065.560 .000 933
Fluency 32.939 79.053 .000 .510
05,5 Flexibility 24.939 46.078 .000 377
Groups Originality 7.606 13.947 .000 .155
Elaboration 14.450 27.236 .000 .264
Fluency 31.667
as Flexibility 41.133
Error Originality 41.444
Elaboration 40.322
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Table 13: Mean and standard deviation of variables of creativity (categorized by
groups and tests) ( sketching test)

° S eg 8 Staleslog S
1 § group Control Experimental group

= Pre-test Post-test Pre-test Post-test

Mean Sd. Mean Sd. Mean Sd. Mean Sd.

1 2.03 0.58 1.76 0.71 1.63 0.65 3.93 0.77
2 2.25 0.52 1.81 0.68 2.05 0.81 3.85 0.79
3 1.85 0.56 2.01 0.69 1.88 0.67 3.28 0.95
4 2.26 0.56 2.18 0.56 2.28 1.07 3.90 0.57

Variables are: 1. fluency; 2. flexibility; 3. originality; 4. elaboration
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Table 14: Multivariate tests of drawing data.

O3

Test V. F Hp. df Er.df P Eta

Pillai's trace .587 25.895 4. 73. .000 .587

“’h g Wilks' lambda 413 25.895 4 73. .000 .587
MC Hotelling's trace 1.419 25.895 4. 73. .000 .587
Roy's largestroot  1.419 25.895 4. 73. .000 .587

Pillai's trace .505 18.618 4. 73. .000 .505

Wilks' lambda 495 18.618 4. 73. .000 .505

Hotelling's trace 1.020 18.618 4. 73. .000 .505

03051 o 9 O
Pre.post

Roy's largestroot  1.020 18.618 4. 73. .000 .505
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EEL I ET B0 ST The figural patterns have a unique capacity to enhance functional thinking.

The patterns generalization in school mathematics is considered as a way to promote functional thinking.
Variable is one of the concepts in patterns generalization. Paying attention to figural patterns provides an
opportunity for students to understand the meaning of variable and how to use it. Reference is also a
central concept in patterns generalization. The number of variables is one of the characteristics that has
been proposed in the pattern generalization tasks, but all the research has been related to one variable,
linear and quadratic patterns. The aim of this study was to identifying the prior schemas in generalization
of two-variable figural patterns. As regard to the concept of two variables, understanding three-
dimensional space is a prerequisite for understanding and generalizing two-variable patterns. In these
patterns, instead of one independent variable, there are two independent variables that change
simultaneously and affect the dependent variable. Understanding these patterns requires the
development of the R2 space scheme to R3 space, which is not a cognitively complex step and does not
require the reconstruction of the existing scheme.

The present research is part of a broad research which is done using quantitative-qualitative
(mixed) research method. The research framework is APOS theory and based on the use of ACE (Activities,
Class discussions and Exercises) teaching cycles. This research was conducted in three steps. In the first
step, initial genetic decomposition for generalization of two-variable figural patterns was designed using
the background, self-concept analysis and researchers’ experiences. It includes the prior schemas for
generalization. In the second step, from the total of 493 students of Malekan City (in East Azerbaijan) as
the statistical population of research, a sample of 220, 7th grade students were selected based on the
Cochran formula for determination of sample size. Then, a test that includes 7 tasks was designed based
on APOS framework. The validity of the test was confirmed by three experts in mathematics education and
four experienced teachers. Internal consistency of questions was estimated with Cronbach’s alpha and
reported to be 0.69. Students responded the test at 90 minutes. The third step of research began with 19
students, with permission from the education and training office of Malekan, and school principals and
parents of students. This step is done in three cycles.

Using the analysis of students' responses to this test based on the APOS framework and doing
three cycles of the research were conducted with the teaching method of Activity-Class Discussion-Exercise
(ACE) with 19 students; genetic decomposition was finalized in this way, and defects of students in
reference schema, R? schema and variables schema as prior schemas in generalization of two-variable
figural patterns were identified and encoded. Most of students had a good understanding of working with
two variables. However in the context of generalization of two-variable figural pattern revealed many
difficulties at the naming of variables, and using independent and dependent variables in proper position
By identifying the mental structures of students in generalizing patterns, the path of teaching
and learning will be smoother.
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Fig. 1: Pattern generalization scheme
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Fig. 2: Figural pattern
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Table 1: The frequency of successful students in generalization

Frequency

Figural pattern Percent
(220 students)
One variable- linear 126 57%
One variable-quadratic 39 17%
Bi-linear 100 45%
Tow-variable 24 24%
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Fig. 8: Failure in non-monotonic condition
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Table 2: Frequency of students that have problems in understanding of the
variable.

Code 1 2 3 4 5 6 7 8 9

Frequency 9 10 11 111 8 2 47 15 16
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Table 3: Frequency of students who fail in conditions of the correct reference

Code 1 2 3 4

Frequency 34 11 56 4
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Fig. 9: Failure in cut-off point condition
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Whatis considered as a serious concern in the contemporary urban system is the
widening gap between man and natural systems. The extreme density of buildings has brought about
interaction with technology instead of interaction with nature, and lack of interest in environmental concerns
for the urbanite adolescents, which can lead to a serious crisis in the mental health of an adolescent due to
being on the path of maturity. Many studies in the field of learning environments indicate the effectiveness of
interaction with natural processes on the promotion of adolescents' social identity; therefore, creating a
suitable environment for reducing social harm and acquiring social skills can be effective in reducing mental
pressures. Research shows that adolescents' interaction with nature is effective in improving stress and
promoting effective mental health, and also nature-based learning environments play an important role in
improving adolescents' social identity. This study tries to improve the level of adolescents’ mental health by
recognizing and analyzing biophilic approach patterns as a nature-based approach, along with acquiring related
capabilities and skills in educational environments. In addition to the explanation of the patterns corresponding
to the experiences of biophilic (bio-oriented) attitudes, the present study prioritizes the related environmental
indicators to acquire the abilities (cognitive, behavioral, emotional, and motivational) of the adolescence period
in the context of learning.

m The used method is applied in terms of purpose, and the research method is descriptive-analytical
and survey in terms of nature. Data collection is based on the study of library resources, and it is based on the
distribution of questionnaires and interviews. SPSS software was used to analyze the data. The Chi-square test
was used to examine the significance of the relationship between variables in the research hypotheses, and the
Pearson correlation was used to examine the correlation of independent and dependent variables that indicates
the establishment of a correlation between research variables. It showed that the accuracy between all
variables is less than 0.05 and the correlation coefficient of all relations is positive. The correlation coefficient
between all variables is above 0.6 that indicates the establishment of a positive and strong relationship
between all of them. The Friedman test was used to prioritize the relationships and strategies; and the content
validity method was used to determine the reliability of the measurement of the questionnaire’s validity; also,
the Cronbach's alpha test was used to examine the reliability of the questionnaire in SPSS software.
m There is a significant difference between the types of environmental experiences (direct experience of
nature, the indirect experience of nature, and the experience of space and place) in order to establish a
compatible interaction between adolescents and nature. Also, the experience of direct interaction between
adolescents and cognitive competence acquisition has the greatest impact on the promotion of adolescents'
mental health; subsequently, the indirect experience of nature with cognitive competence acquisition and
experience of space and place with behavioral competence acquisition have the greatest impact on the
promotion of adolescents' mental health. According to the obtained information, social competencies are
prioritized through biophilic design experiences.

The results indicate that design experiences in the context of learning according to the biophilic|
approach can meet the psychological needs of the adolescent period, because of the deep multifaceted relation.
with nature. Providing solutions following the patterns of this approach in nature-based learning environments
provide the conditions for achieving social adequacy and promoting adolescents’ mental health.
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Table 1: Determining the independent variable, the dependent variable and the

mediator
Dependent . .
P . Mediator Independent variable
variable
- Direct
Cognitive .
experience
empowerment
of nature
Upgradin . .
Pg 8 . . Experiences Indirect
mental Social Behavioral L .
of biophilic experience
health of adequacy empowerment .
design of nature
teen
. Experience of
Emotional
space and
empowerment
place

Motivational
empowerment
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Fig. 1: The fourth dimension of social adequacy by Flener et al [27]
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Table 2: Psychological benefits of the biophilic design

Solutions

Reference

Psychological benefits of biophilic
design

Get more information from limited views, corridors, paths

View the general landscape, non-visual connection with nature, shelter (under
the trees, partitions), fractal patterns, horizontals, plant choices, colors and
textures.

Seeing the real nature, interconnected nature, multisensory water experience,
fractal patterns, horizons, plant selection, colors and textures, landscape, shelter
(subcategories, partitions), access to more information from narrower views,
corridors, routes

All over windows, high passageways, waterways (creating a sense of danger),
proper lighting
Exposure to nature, dynamic vision to nature

See the real nature
Presence in nature

Seeing real nature, air changes, Sensory experience with water, shelter, all over
windows, high passageways, waterways (creating a sense of danger), proper
lighting

Invisible connection with nature, the use of materials in nature

Landscape, shelter (under the trees, partitions), air changes, direct connection
with nature

Dynamic lighting, multi-sense water experience
Landscape, shelter (under the trees, partitions)

All over iGet more information from more limited views, corridors, paths,
windows, high passageways, waterways (creating a sense of danger), proper
lighting

Sensory experience of water (water wall, water passage), seeing real nature

All over windows, high passageways, waterways (creating a sense of danger),
proper lighting

Change the intensity of light and shadow at different times

See a general view of the distance (landscape)

[14]

[13,16,46,9,43,14]

[14,13,42,47,43,48]

[43]

[16,43,49]
[20,14,43]
[50,14]

[14,42,16,43,46]

[48,43,49,51]
[43,48,52]

[42]
[53,54]

[43]
[43]

[43]

[43]
[52]

Positive effect on the mind and body

Positive effects on mental health,
improving comfort and mood

Stress relief

Reduce depression

Improve cognitive function

Reduce crime and violence

Improving social relationships
Improve memory, increase focus

Increasing creativity
Decreased mental fatigue

Improve mood

Reduce vulnerability
Create curiosity
Increasing the self confidence

Motivating

Improve sleep quality

Reduce fear

Direct
experience
of nature

Indirect
experience
of nature

Experience of
Space and
Place

=

Positive effect on factor

Reducing mental
stress

psychological Behavioral physical

Cognitive
empowerment

Behavioral
empowerment

Emotional
empowerment

<
D

=
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=
=
D
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Fig. 3: The conceptual model (the impact of biophilic design patterns through the enhancement of social competence on mental health)
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Table 3: Three experiences in the Biophilic design framework [19]

Experiences of

Solutions Efficac Index L -
4 biophilic design
1-Creative interplay of light and shadow, 2-Diffusion of light,
3-The integration of light with different spaces,4- Use of Helping to feel comfortable and 1-Light
reflective materials and colors,5- Contrast with create light at satisfied g
different times
Changes in air flow, temperature, humidity and pressure, Ventilation to create comfort and 2- Air
access to the outside environment efficiency
Involve the senses of sight, hearing, touch, taste and . .
A P Helping to increase sense of
movement by water, water Statue, aquariums, artificial . . 3-Water o
satisfaction and reduce stress =
lagoons ©
o o
e a
Helping to reduce st d g8
) elping to reduce stress an
The use of continuous and local plants ping L. 4-plants =
comfort and efficiency s =
2
) ) ) Positive relationship with animals ) ®
Roof garden, aquarium, bird nest 2- technology: video, camera creat: 5-Animals
Communication with the outside through the window, porch, . . .
g P Create excitement and satisfaction 6- Weather
balcony,...
Helping to increase the sense of
Dispersion of trees, under the trees, water existence, artificial satisfaction and strengthen 7- Natural landscapes and
, water environments ponds design, roof garden, communication with natural ecosystems
systems
. . . The creative presence of fire creates )
Creative use of light and color and motion P . R 8- Fire
a positive feeling
Photo, painting, statue, film ... Make Satisfaction 9- Images of nature
Positive vision responses tactile stimulate :wood, stone, flax . .
P ! P Reducing stress 10- Natural materials
leather
1- Inclined colors rocky and plants ... Helping to feel comfortable and
Y . 'p ping o 11- Natural colors
2-Not recommended artificial colors satisfied
. . . Reduce the feeling of tiredness from 12- Simulating natural
1-Design of sunshine 2- processed air . . .
constant conditions light and air
Create natural forms: the shape of plants and animals on the Convert constant environment to 13- Naturalistic shapes
fabric and the wall and ... living environment and forms 5
%—.
Use of mental images of nature such as: inspiration for the Stimulation of mind, positive . %3
. . . f 14- Evoking nature Zm
Sydney opera house from the wings of the bird emotional feeling o &
c O
5 0
. - . Creating a positive response to . . %
Variety of natural or artificial environments . . 15- Information richness =1
opportunities and choices 2
The sense of change and passage of time by old materials, Positive response to dynamic forces 16- Age, change, and
erosion and ... and time and satisfaction the patina of time
. . . Stimulation of mind, positive .
Fractal patterns and golden ratio and Fibonacci sequence . Ap 17- Natural geometries
emotional feeling
Modeling of inhuman features in nature, such as the structural
power of the spider blades and the insulating nature of the Stimulate creativity 18- Biomimicry
hair of some animals
Visual communication between internal spaces and creatin . - .
. P g Helping get opportunities and risks 19- Prospect and refuge
secure environments
Create complex and orderly spaces Increase the power of choice 20- Organized complexity
Connectivity of tial t t borders, and 21- Integration of part =
onnectivity of sequential spaces, transparent borders, an ) - Integration of parts
¥ q paces, P ! Successful routing 8 P 33
the use of a focal point to wholes ® D
25
a3
Create distinctive links between spaces such as: corridors, . - 20
p ! Successful routing 22- Transitional spaces § =X

entrances, patios, columns, ...

Easy movement between different spaces and no confusion

Relationship between location and human identity with the
landscape of plants and fauna and ...

Creating a sense of mobility and
security

Creating a sense of belonging

23- Mobility and routing

24- Cultural and ecological
attachment to place
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Table 4: Correlation between research variables (Pearson correlation test)

The dependent variable

Social adequacy

. X Cognitive Behavioral Emotional Motivational
independent variable
empowerment empowerment empowerment empowerment
. . 0.784 0.658 0.656 0.749 Coefficient correlation (r)
m Direct experience
E of nature 0.0 0.0 0.0 0.0 Significance level (sig)
=
% é Indirect experience 0.800 0.838 0.758 0.655 Coefficient correlation (r)
g S of nature 0.0 0.0 0.0 0.0 Significance level (sig)
S i 0.767 0.841 0.685 0.659 Coefficient correlation (r)
= Experience of
° space and place 00 0.0 0.0 0.0 significance level (sig)




Tech. of Edu. J. 14(3): 723-738, Summer 2020 (yyy) 1199 o lewl oF o ylos N F wl g0l (65l code a5 puii

Sldgn ts"/‘]’ e )'l Sy Gcl.o&?l sl 6&&.«5‘53 S CA._J_’J}‘ EAPRES

Table. 5: Prioritizing social capabilities in each biophile design experience

Experi f biophili
xperiences of biophilic Social capacity (Social adequacy)

design
Priorit Cognitive Behavioral Emotional Motivational
¥ empowerment empowerment empowerment empowerment
1 Direct experience «
of nature
2 Experience of .
space and Place
3 Indirect experience «

of nature

The effectsof cuktural dependencies on motivational empowerment
The effect of regular complex spaces in acguiring motivational empowerment
The effect of prospects and coverts in achieving motivational empowerment
The effectsof cultural dependencies on emotional empowerment =
The effect of regular complex spaces n acquiring emotional empowsrment 3 z | Experiencecf
The effect of prospects and coverts in achieving emotional empowerment > = " spaoeand place
The effectsof cultura dependencies on behavioral empowerment
The effect of reguler complex spaces in acquiring behavioral empowerment
The effect of prospects and coverts in achieving behavioral empowerment
The effectsof cultural dependencies on cognitive empowerment. T 3
The effect of regular complex spaces in acguiring cognitive empowerment
The effect of prospects and coverts in achieving cognitive empowerment = . Indirect

The effect of simulated light and air on the acquisition of motivational empowerment T ——— e:perimce
of nature

The influence of the formsand colors of nature on the acquisition motivational
The effect of seeing nature images in acquiring motivational empowerment T
The effect of simulated fight and air on the acquisition of emotional empowerment T —

The nfluence of the formsand colors of nature on the acguisition emotional .
The effect of seeing nature images in acquiring emoticnal empowerment T ——
The effect of simulated light and air on the acquisition of behavioral empowerment T — Directexperience
The inflience of the forms and colors of nature on the acquisition behavioral . ot nistixe

The effect of seeing nature mages in acquiring behavioral empowerment

The effect of simulated light and air on the acquisition of cognitive empowerment
The influence of the formsand colors of nature on the acguisition cognive...

The effect of seeing nature images in acguiring cognitive empowerment

The effect of changing environmental on the access motivational empowerment

The effect of fight and shadow combinations on the access motivational empowerment
The effect of direct relationship between adolescents and nature on the access...

The effect of changing environmental on the acoessemotional empowsrment

The effect of light and shadow combinations on the access emotionzl empowerment
The effect of direct relationship between adolescents and nature on the access...

The effect of changing environmentzl on the access behavioral empowerment

The effect of light and shadow combinations on the access behavioral empowsrment
The effect of drect relationship between adolescents and nature on the access...

The effect of changing environmental on the access cognitive empowerment

The effect of fight and shadow combinations on the access cognitive empowerment
The effect of direct relationship between adolescents and nature on the access...
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Fig. 4: The average impact score of biophilic patterns on gaining to earn the type of social adequacy to establish a consistent interaction between teenagers and the
nature, by Friedman test results
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Fig. 5: Average rank of design patterns in a biophilic approach (direct experience of
Friedman test

nature, indirect experience of nature and experience of space and place) by
results
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EELCIEI G RET Mo J[EEHER Today computer games are one of the most effective media among various
educational media. However, playing games can be used as a training method in education process.In the

opinion of many researchers, making the game by the students can have deeper effects and it is an instructive
and enjoyable experience for people, especially students. Computer game-making will stimulate thinking and
creativity because in this action individuals are engaged in the multi-dimension activities. Due to the fact that
computer game-making by students is a new phenomenon and lack of enough research on the impact of this
activity on creativity, there is a need for more research in this area. In this regard, the main purpose of this
study was to investigate the effect of computer game-making on the creativity of elementary male students
and its secondary goals were: 1-investigating the effect of computer game-making on the fluid dimension of
creativity. 2- investigating the effect of computer game making on the originality dimension of creativity. 3-
investigating the effect of computer game making on the flexibility dimension of creativity. 4- investigating
the effect of computer game making on the expansion dimension of creativity.

The research method in this study was a quasi-experimental pre-test and post-test design with a
control group. The statistical population was all boys' primary schools in the city of Islamshahr. One of these
schools was selected. The sample of this study was 40 students from fourth to sixth grade who were selected
using simple random sampling method and were randomly assigned to the control and experimental groups.
The data collection tool was the Torrance Form B Creativity Test, which includes four subscales: fluidity,
flexibility, originality, and expansion. The method of data collection was survey and the method of data
analysis was differential t-test.

Data analysis showed that computer game-making had a positive effect on creativity and its
dimensions. Regarding the sub-hypotheses, the results showed that the mean score of the fluidity dimension
of creativity in the experimental group was 9.21 with a standard deviation of 4.52 and the mean score of the
control group was 2.25 with a standard deviation of 1.43. Analysis of the data showed that the experimental
group experienced more changes in the creative fluid dimension than the control group and their fluidity
increased as was compared to before playing, (sig .001). Therefore, the research hypothesis was confirmed at
the level of p <.01. Regarding the second hypothesis, the results showed that the mean score of the creativity
originality dimension of the experimental group was 32.28 with a standard deviation of 9.12 and the mean
score of the control group was 8.43 with a standard deviation of 4.6. Analysis of the data showed that the
experimental group experienced more changes in the originality dimension of creativity than the control
group and their originality dimension increased compared to before the implementation of game-making (sig
.001). As a result, the research hypothesis was confirmed at the level of p <0.01. Regarding the third
hypothesis, the results showed that the mean score of the creativity flexibility dimension of the experimental
group was 9.71 with a standard deviation of 4.35 and the mean score of the control group was 2.06 with a
standard deviation of 2.43. Analysis of the data showed that the experimental group experienced more
changes in the flexibility dimension of creativity than the control group and their flexibility dimension
increased compared to before the game-making (sig .001). As a result, the research hypothesis was confirmed
at the level of p<0.01. Regarding the fourth hypothesis, the results showed that the mean score after the
development of creativity in the experimental group was 79.92 with a standard deviation of 29.32 and the
mean score of the control group was 18.68 with a standard deviation of 8.63. Analysis of the data showed
that the experimental group experienced more changes in the creative expansion dimension than the control
group and their expansion dimension increased compared to before the game-making (sig. 0.001). Therefore,
the research hypothesis was confirmed at the level of p<0.01.
game-making involves the user in a real multidimensional problem, and it can provide the
context for fostering creativity. Game-making required the presentation of new ideas in the process of
designing and producing games, and students saw the result of their work objectively, they had an inner
motivation to keep working and continued to complete their ideas as well as come up with new ideas, and
this is the point that has been emphasized in theories of creativity.
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Table 3: T-test for comparison of experimental and control groups in the
originality dimension
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Table 5: T-test for comparison of experimental and control groups in the
elaboration dimension
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