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The effectiveness of flipped teaching on math anxiety and math performance in 5th
grade students

S. Niaei, A. Imanzadeh®, Sh. Vahedi

Department of Educational Sciences, Faculty of Educational Sciences, Tabriz University, Tabriz, Iran

ABSTRACT

One of the latest methods in the field of teaching and learning is the
Received: 30 August 2020 flipped teaching method. The goal of this study was determining the effect of flipped teaching on
Reviewed: 10 October 2020 students' math anxiety and math performance.
Revised: 27 November 2020 M The statistical population of the study was comprised of all fifth grade female students in

Marand City in the academic year of 1397-1398. The statistical sample was targeted | such a way that
from two neighboring schools (Atieh School and Rah-e Behesht School) in the same area of Marand City
that were selected as a convenience sample. Rah-e Behesht School was selected as the school using the
traditional teaching method and Atieh School was selected as the one using the flipped instruction. Rah-

Accepted: 16 December 2020

KEYWORDS: e Behesht School with 27 students was selected as the control group and Atieh School with 29 students
Math anxiety was selected as the experimental group. Mathematical Anxiety Scale was used to measure math anxiety
Math performance of the subjects. Moreover, to evaluate the performance of the mathematics course in the form of
Reverse class mathematical problems at different levels of cognitive domain, a researcher-made test with 20 questions

that was approved by the experts in this field was used as the pre-test and post-test. Flipped teaching

was used as four sessions per week of the fifth grade elementary math course in which two sessions per
Corresponding author week were performed at home (during which learning occurred at home by using educational CDs
prepared by the teacher) and two sessions per week were performed in the class during which activities
were done.

The results of the MANCOVA and t-test showed that the four dimensions of mathematical

anxiety (including learning anxiety, problem solving anxiety, math teacher anxiety and math evaluation
anxiety) decreased significantly in the class using the flipped teaching method as compared to the
traditional class. The math performance of the flipped teaching was also increased compared to that of
the traditional class.
To explain the results, it can be said that the flipped class facilitates deep learning through
learning activities in the classroom and increases the motivation of teachers and students and makes the
classroom more attractive and communicative for them; thus, the students' self-confidence increases in
learning math. In the flipped classroom, students experience different skills, such as open and closed
questions, active listening, direct questions, addressing inconsistencies, as well as support and
encouragement from the teacher which make the students capable of setting goals and solving
problems. As a result, such students would have less anxiety in comparison to those who learn math in
the traditional way. On the other hand, in this type of learning, more time can be spent in the classroom
for thinking skills. Also, learners are more actively involved in learning and creating knowledge, and, at
the same time, they are testing and evaluating their knowledge. The flipped classroom helps learners to
gain a broad understanding of their learning styles and practices. Increasing teachers' knowledge in the
area of flipped teaching and holding in-service courses for teachers, as well as providing flipped teaching
information are among the practical suggestions of this article.
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Table 2: Mbox test for the comparison of covariance matrix

(p-value) Mbox

0.3 35.96
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Tablel: Levene's test for equality of variables

(p-value) F Df1 Df2

0.881 0.23 1 54
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Table 3: Regression slope homogeneity test for multivariate analysis of covariances

F DF

p-value Mean sum of squares sum of squares

0.000 47.19 2960.9 2 5921.9
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Table 4: Univariate analysis of covariance for examining math anxiety subscales in different groups

Mean sum of

Effect p-value F DF sum of squares Source of Changes
squares
0530 0.000 59.71 3746.81 1 3746.81 pretest
*
0.640 0.000 47.19 2960.71 2 5921.94 Group*pretest
62.744 53 3325.41 error
56 219862 total
o,y ohlkal e gl ttest 9931 0 Jga
Table 5: Independent samples test for math anxiety
Levene's Test
t-test for Equality of Means for Equality of
Variances
95% Confidence Interval
of the Difference
Std. Error Mean . . .
Difference Difference Sig. (2-tailed) df T Sig. F
Lower Lower
-1.89 -8.33 1.60 -5.11 0.002 54 -3.18 0.44 0.60 Math
performance
by 0, Sles yuste gl ttest fae3l F Jou
Table 6: Independent samples test for math performance
t-test for equality of means Levene's tesF for equality of
variances
95% Confidence
Interval of the
Std. Error Mean . . .
Difference Difference Difference Sig- (2-tailed) of T Sig. F
Lower Lower
-1.89 -8.33 1.60 -5.11 0.002 54 -3.18 0.44 0.60 Math performance
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: Pillars of civilization of any society is based on the system and structure of
education; and without any doubt health, comprehensiveness and efficiency of the education system of that
society depends on the scope, breadth, diversity and quality of comprehensive educational programs and
educational services that are offered to students in regular schools or special classes. We have often seen
students who are very similar in terms of learning ability and talent; but there are many differences in their
academic achievement. We see these differences not only in school learning but also in other non-academic
activities. This aspect of human behavior is related to the field of motivation. Psychologists often see
motivation as a process that is involved in motivating, directing, and sustaining behavior. Motivation is the
basis of human behavior and the most important factor of various behaviors and in fact the driving force of
human activities and their directing factor. Gamification is currently one of the techniques that can increase
motivation. Gamification is a new method that has been translated as ‘playmaking’ in some sources and means
the use of playful elements and thoughts in areas that are not the nature of the game. Gamification has been
one of the topics discussed in recent years, which can be used to increase efficiency and user interaction.
Properly applied gamification in educational environments will lead to better learning of users. This study
investigates the impact of gamification on educational motivation for mentally disabled students.

This research utilizes a quasi-experiment research method through which pre andpost-tests are
organized for two groups of students, i.e., control and experimental. The reserach population covers all
mentally challenged students in Kermanshah Providence in Iran. The experiment sample consists of 32
students selected using a convenience sampling method. They randomly formed two groups of 16 as control
and experimental. The experimental group was taught by game-based instructions, whereas the control
received ordinary lessons in the classroom. For this, a 20 sessions (ordinary and game-based) course were
designed for both groups of students. Harter motivation test was used in this research to collect data from
the students. The collected data was analyzed using a one-way analysis of covariance.

In the descriptive statistics section, the studied variables were analyzed using statistical index tables,

mean and standard deviation; and in the inferential statistics section, the research hypotheses were analyzed
using analysis of covariance. According to the results, game-based education has a positive impact on
educational motivation for mentally disabled students and the effect size of the Eta squared in research is
0.49 on the internal motivation and 0.51 is the external motive.
According to the findings of the analysis of covariance, gamification-based teaching methods
have a positive effect on internal and external academic motivation (p <0.01). It is concluded that motivation
plays a key role in learning, specifically if the students with mental disabilities join game-based educational
environments.
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Table 1: Research diagram

Groups Pre- Test Independent Post-Test
variable

Training group T1 X1 T2

Control group T1 - T2
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Table 2: Summary of sessions related to educational Gamification

Session Purpose Content Method
First session ~ Administration of pretest  The scale of Harter educational  Group test
with predictions and explanations  motivation
of the principles governing on
Gamified program
Second Running the program with an  Tasks and content of the official  Instruction based on Gamification
session emphasis on the preference of  curriculum For example: special points are given to extra exercises, assigning
challenging educational program special points to difficult assignments. e.g. Exercise x has two
silver medals (current level)
Third Running the program  with Running program with an Instruction based on Gamification
session emphasis on the of intention emphasis on one example For example: A student who can figure out the answer forms will
independent master receive a gold medal (a higher level) in addition to the silver
medal solving exercise for independent mastery.
Forth Running the program with a focus  Content of the official curriculum Instruction based on Gamification
session on curiosity
For example: Asking interesting questions allows you to switch
avatars
Fifth Running the program with an  Content and tasks related to Instruction based on Gamification
emphasis on easy task preference formal curriculum.
session Example: Student earns a silver medal (current level) for teaching
problem solving with the help of teacher and questioning
Sixth Running the program with a focus  content of the Official curriculum Instruction based on Gamification
on teacher’s satisfaction
session For example: Avatars can be switched according to content and
answers to questions during instruction
Seventh Implementation of the program  content of the Official curriculum Instruction based on Gamification
with emphasis on for Example: Student earns a silver medal for teaching problem
session solving with teacher and questioning help
Dependence on teacher's judgment
Eighth to Implementation of the program  Content of the official curriculum  Instruction based on Gamification
nineteenth with emphasis on internal and
sessions external motivation Full implementation of Gamified program
Twentieth The administration of post test The scale of Harter educational Group test
motivation
session
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Table 5: Comparison of means and standard deviations of scores

Group M SD
Intrinsic Pre-Test Control .944 .405
motivation
Experimental .938 .326
Post- Control 971 .852
Test
Experimental .941 .352
Extrinsic Pre-Test Control 921 .184
motivation
Experimental .941 .363
Post- Control .966 .769
Test
Experimental .952 .632
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Table 3: Medals and their descriptions

Level
1 2 3
e
e
,e
e
e e
e e
e e
e e
,e e
e e
< -
ada ye =
ey
"' "w H
N\ M -»
Y2 114
ko ‘ (e
Medal [&—> ¥ = —>  Avatar
r F 8
Level2 Name
oS gbl :F Jgo
Table 4: Registration board
| dal =
Silver meda r
(Publish announcements on blog and ’ ’ P
board) -
Gold medal @ %
(Interchangeable medals with real rewards >
and publishing notifications on blog and 3 -
boards)
™
Golden star ?>—‘
(Interchangeable medals with real rewards il)
and publishing notifications on blog and
boards) S’
=
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Table 8: Multivariate tests

T
3
S =Y
Effect Value F 3 =] Sig.
@, [=R
& S
=3
Pillai's trace .694 30.566 2.00 27.00 1.00
Wilks' lambda .306 30.566 2.00 27.00 1.00
Hotelling's trace 2.264 30.566 2.00 27.00 1.00
Roy's largest root 2.264 30.566 2.00 27.00 1.00
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Table 9: Results of the covariance analysis test

o o

g 13 £5 3%
< oy v 9 < v B 3
3 gz © = & T o= Z2 53
@ ) ag - 2

Intrinsic 154 1 154.6 146  .001 .344 959

motivation .67 74 77

4

a|qelen
uonoeiq

Extrinsic 38. 1 3829 560 .025 .167 .628
motivation 295 5 8

Intrinsic 283. 1 28386 269 .000 .490 .999
motivation 869 9 37

dnoug

Extrinsic 200. 1 200.78 294 .000 .512 .999
motivation 785 5 05
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Table 6: Tests of normality

Group Shapiro-Wilk
Statistic Sig
Intrinsic Pre-test Control .944 .405

motivation
Experimental .938 .326
Post- Control 971 .852
test Experimental 941 .352
Extrinsic Pre-test Control 921 .184
motivation Experimental 941 .363
Post- Control .966 769
test Experimental .952 .632
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Table 7: Levene's test of equality of error variances

Group F df1 df 2 Sig

Intrinsic .381 1 30 .542
motivation

Extrinsic .527 1 30 474
motivation
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A trust-based recommender system for e-Learning environment using fuzzy
clustering

R. Mohamadrezaei, R. Ravanmehr®

Department of Computer Engineering, Central Tehran Branch, Islamic Azad University, Tehran, Iran

ABSTRACT

EELEICINERET TN SIS Many conventional e-Learning systems are based on static information and
Received: 09 October 2020 consider all learners the same, so they cannot meet their diverse needs and tastes. The main drawback of
Reviewed: 25 November 2020 these systems is ignoring the previous interactions and interests of the learners. The e-learning

. recommender systems have been introduced with the aim of overcoming these problems and offering the
Revised: 27 January 2021 ) ) . T
most suitable personalized courses to each learner. The goal of this article is to propose a trust-based e-
Accepted: 27 February 2021 learning recommender system using fuzzy clustering while taking into account the learners' previous
interactions and interests. For this purpose, the weighted association rules and rank prediction were used
to produce a candidate list of learning courses and reclassification of the candidate list to generate the final
recommendations list.
In this paper, a novel approach is proposed, which is based on combining the trust relationships
among users and their common interests in order to calculate their similarities in an e-Learning

KEYWORDS:
Recommender system

E-Learning recommender system while using fuzzy clustering and weighted association rules, which are aimed at
Trust relations recommending learning courses to the users. In the proposed method, after analyzing the similarities
Fuzzy clustering among users and constructing a trust matrix, the next stages are divided into two general phases: the
Weighted association rules clustering phase of the users and the phase of recommending suitable learning courses for the users. The

clustering phase consists of two stages. In the first stage, the optimal number of clusters is obtained using
the X-Means algorithm, and in the second stage, the fuzzy C-Means clustering is performed based on the
number of clusters obtained. In the recommendation phase for the user, using the weighted association
rules and the final clusters obtained for the users, the rank intended by the target user is predicted for each
learning item according to the neighbors of the user’s cluster. Finally, based on the predicted rankings, N
higher ranking course items are suggested as the target user's favorite items.

Implementation and evaluation of the proposed method on the Moodle dataset demonstrate that

with the reduction of the Mean Absolute Error (MAE) and Root Mean Square Error (RMSE), the accuracy of
the proposed recommendations is increased, utilizing trust relationships, and the coverage rate of the users
and ranks has increased, using fuzzy clustering and weighted association rules, respectively, as compared
with the other existing methods. These findings result from employing the fuzzy clustering of users based
on their interests and the trust relationships among them, which make it possible for each user to join
several clusters with different degrees of membership. Moreover, in utilizing weighted association rules,
the association rules that are most compatible with the courses taken by the user are selected. Rules
selection scores are calculated on the basis of not only the reliability factors but also a combination of the
reliability factors and the user’s interest in learning courses.
Utilizing the criterion of trust among users increases the accuracy in choosing neighbors and
limits the users' harmful effects and invalid opinions, which will ultimately lead to more accurate
recommendations. Also, according to the fuzzy clustering of users, the prediction of the rating of different
learning courses is done only based on the neighbors existing in the clusters of the target user. As a result,
it will perform more efficiently for the massive volume of information available in an e-Learning system and
it shall reduce the problem of data sparsity.
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Table 1: Comparison of some systems recommending the background section of the research
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The proposed method presents solutions for increasing the
interoperability of distributed metadata management,
semantic concepts, nd an agent-based query processing
approach to support the exchange of the learning content
from different e-learning systems.
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The proposed method
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hierarchical clustering
method.
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A hybrid e-learning recommendation system comprised of
the learning style identification, knowledge, and
preferences of the learners is based on the protus
systemwhich suggests ratings of the frequent sequences
and the personalised learning content to the learner.

aS amo oo a8l Slolpainy
sgaoils oYL cés b
Slge 5 GBwRSL
9 0300 Gl [ (53590
Sy 5l @ gl
Syl !y Bas,Sl
Presents
recommendations  with
high accuracy in matching
learners’ requirements
with learning material
and, thus, have a higher

level of acceptance by the
learners.
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A hybrid recommender approach combines context-based
algorithms, sequential pattern mining, and collaborative

filtering in order to recommend learning resources to the
learners.
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The recommendation engine analyzes the learners’ former
behavior and activities within the e-learning platform using
the method of association rules and Spark and Hadoop

Framework to facilitate parallel processing of data and
reduce the computation costs.
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The proposed approach is based on the Felder and
Silverman learning style which is used to propose both the
student learning styles and the learning items profiles. This
approach shows that the K-means clustering algorithm, the
cosine similarity criterion and the Pearson correlation
coefficient are effective tools for implementing learning
items recommendation systems.
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A new recommendation system is presented on the basis
of some personalized criteria for elearning systems and
combining collaborative and content-based filtering.
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If a new resource is added that is
not rated by learners, then it will
lead to a challenge. The
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scalability and data scatter.
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This paper presents the Mentor system, that supports

teachers in finding former learning designs on the basis of

their needs and preferences. Mentor is integrated into

LAMS which is a well-known tool for designing, managing
and delivering sequences of learning activities.
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Based on the interests and
needs of the teachers and
using the learning plans of
other teachers, it makes
cost-effective and time-

saving recommendations
for teachers.
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A hybrid recommendation system is presented as an add-
on for the Moodle Learning Management System that can
support a collection of learning repositories that are
compatible with the Moodle standard. This system
suggests a ranking list of educational items following a
question based on simple key words.
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Benefiting from the social
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the users with more
clarity.
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system is an ontology-based model which uses dependency

ratios and parse trees to produce accurate learning items
according to the learners’ requirements.
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provided.
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The proposed method called TCFACO uses both trust
statements as a rich source of information and the Ant
Colony Optimization (ACO) method.
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both trust statements and
rating values alleviates the
problems of sparsity and
scalability.
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Two projects recommending practical and privacy-
preserving cell-phone applications which are based on trust
evaluation have been proposed. Recommendations on
cellphone practical applications are presented based on the
users’ trust behaviors related to their usage of cell phones
practical applications.
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This method benefits
from good efficiency, low
memory and
commucication costs as
well as low CPU and
battery consumption.

It cannot completely detect the
internal malicious users and the
external attacks.
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In  addition to considering social trust-based
communications among users and  their sequential
behaviors, the ISoTrustSeq method also considers their
implicit interests. This method is based on the matrix
factorization.
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Using the implicit interests
and trust relations among
users leads to the
improvement of accuracy
and reduction of error of
recommendations.
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It requires large amounts of data
as the input. If the user data are
not accessible, the method will
suffer severely.
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A hybrid trust-based recommendation strategy is
presented. It uses a combination of firefly and K-means
algorithms for clustering the learners according to their

learning styles. Then, the trust-based weighted mean is
calculated.
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A trust-based approach
that improves speed and
accuracy of
recommendations.
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A novel trust-based- neural network and collaborative
filtering model is proposed which exploits information
from several sources (content, resources, users’ ratings,
social trust) to predict the ratings in an e-learning
environment. This method combines deep neural network
and collaborative topic regression together, and uses social
trust for the prediction of ratings..
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It reduces data sparsity
and improves the system
capability. It also makes
accurate
recommendations  using
multilevel relationships in

the social networks and
deep learning
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The number of users to be
trained in this system should be
high
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A trust-based recommendation framework is proposed
that recommends the reliable learning sources in e-learning
environments to the learners. This approach uses both the
learners' learning styles and their knowledge levels to elicit
trust values among the learners and incorporates them
with collaborative filtering.
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It proposes relatively
accurate
recommendations by

calculating the trust based
on the learner’s goals and
level of knowledge.
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It has the problem of cold start
and sparsity problems.
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A new hybrid filtering recommendation approach is
proposed which combines the learners’ influence model, a
self-organization- based recommendation strategy, and
sequential patterns’ mining together for recommending
the learning items to the learners.
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If the former user interests are
not available, the method will be
faced with a serious challenge.
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students’ tree of interest ,
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acceptasble suggestions
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problem of data sparsity
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The proposed method is a collaborative filtering algorithm
based on the influence sets of the collective e-learning
behaviors. The recommendations are generated by
combining k nearest neighbors and k reverse nearest
neighbor.
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the problem of data
sparsity, it provides
relatively accurate
recommendations
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the static structure of the user-
item matrix, finding neighbors by
scanning data is time-
consuming.
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The presented architecture aims at suggesting the
recommendation of learning items in an e-learning

environment where the reputation of users who
recommend these learning items is considered.
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Itis very simple to use
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accurate
recommendations.
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The number of
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appropriate.
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Fig. 1: Framework of the proposed method
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Table 2: Example of ranking matrix (user-item matrix)

Items
Users N rv—"ﬁ-‘
)5
|1 |2 |3 |4 |5 |6 |7 |8
U; 4 3 2 4 5 1 5 3
U, 0 4 3 0 1 3 2 0
Us 5 1 0 1 0 4 3 0
Uy 1 5 4 0 3 2 5 4
Us 3 4 5 5 1 0 2 3
GB= )5 e 5le) slael o il 5l slaiged ¥ Jgozr
Table 3: An example of a trust matrix (user-user matrix)
Users Users
)5 lo )8
U1 Uz U3 U4 US UG U7 U8
Uy 0 3 2 4 5 1 5 3
U, 0 0 3 0 1 3 2 0
Us 5 2 0 1 0 4 3 0
Ug 1 5 4 0 3 2 5 4
Us 3 4 5 5 0 0 2 3
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Table 4: Configurations of the X-Means Algorithm
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High bound (Kpax)
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Maximum number of K-Means
algorithm iterations
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Maximum total number of iterations
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Algorithm 2: Pseudocode of the fuzzy C-Means algorithm

The pseudo-code of the Fuzzy C-Means (FCM)

Input: X and C.

Output: Final Fuzzy C-Means clusters.

1: Select an initial fuzzy pseudo-partition, i.e., assign values to all
Wij

2: Repeat

3: Compute the centroid of each cluster using the fuzzy
partition.

4: Update the fuzzy partition, i.e, the wi,;.

5: Until the centroids don’t change.
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Algorithm1: The pseudocode of the X-Means algorithm

The Pseudo-Code Of X-Means Clustering
Input: a dataset D, upper bounds (Kmax) and lower bound (Kmin)
for possible K
Output: an Integer k as the number of clusters

1. Initialize K = Kmin

2. Clusters & Run K-means algorithm on D

3. While K< Kmax

{New Clustering < {}

4. For V Ci € Clusters
{

5. Children Structure < Split Ciinto 2 children
clusters

6 If  BIC (Children Structure) > BIC(C)

7. New Clustering & Children Structure

8. Else

9. NewClustering ¢ Ci

10. }

11. Clusters < NewClustering

12. If BIC (Clusters) > Best BIC obtained from
previous steps

13. Best Structures < Clusters

14, }

15. Return |Best Structures|
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Algorithm 3: Pseudocode of the proposed method based on fuzzy
clustering and trust relations
The pseudo-code of the proposed methods

Input: user set, coarse set,ratings, grades

Output: Top-N recommendation list.

1: Split dataset into train set Tr and test set Te;

2: Calculate user similarities using the train set Tr with
pearson and trust equations;

3: Determine the number of clusters with x-means algorithm
4: Apply the Fuzzy C-means algorithm

5: Update cluster centers, until cluster centers do not change
6: For allusers € Te do

7: Calculation of the degree of the membership of the user
to each cluster

8: Finding weighted association rules

9: Calculation of candidate courses recommendation score
based on Eq. (16)

10: End.

11: Recommend top_N of items as the recommendation list

to the user u;
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Table 5: Characteristics of files related to the Moodle dataset

b sl oy o o Sl Slorsgs
File name Columns (fields) Row numbers Description
mdI_badge_issued Esngalr_ineh Dol ) 2354 looygs 1 (5 a8 ol oo las den gol> L ol
niqueHash Datelssue <
Visigility 203,58 oS Cilitee (o5550]
This file contains all the badges that users have been able
to obtain in different educational courses.
mdl_course_modules Eoursell\lljame 75 ‘5;,}5,,] Sbroygs 4 by o a5 ol ‘5,'L,,,&;_','I Gol> bl oyl
ourse . P i ..
Module Ailos,S S 3 byl jo ol 8 5 s
Instance This file conta|.n.s |tem-s that are related to the course and
. users can participate in them
Section
Completion
Score
mdI_course_modules_completion 3ser:\lljame 41204 I ‘5;}5,,] Slooygs ax )15 84S wms e lid LB oy
ser|

CourseModulelD
CompletionState
Time

Sl 0uil 38
This file shows the educational courses that each user has
taken.
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Country
City
Language
TimeZone
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Table 7: Description of Badges table’s fields
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Field Description
UserName

25 2 55 el

Username for each user

UniqueHash JECHRPPWIRS

Identifier for each badge

Datelssued 25 lawg Jloe el e ol

Time of receiving the badge by the user
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Table 6: Description of Grades table’s fields

aLs ooy
Field Explanations
UserName

B 2 )5 el
Username for each user

UserlD W e )l alis

User identifier for each user

ItemID A L.
em si9el 0,90 anliss

Course identifier

Rate (FinalGrade) o 0,55 Sl S 2 0 e
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Grade of each user for
courses (between 1 and 5)
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Fig. 2: Comparison of TBEL with the other methods based on RMSE and MAE metrics
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Table 8: Results of TBEL and the other methods based on RMSE and MAE metrics
L3 Bl slaz (:Sike Sl e Sile Hdz las
Metrics MAE RMSE
T T
o
o CF TBHR LSEL TBEL CF TBHR LSEL TBEL
Methods
0.832 0.631 1.200 0.612 0.971 0.756 1.260 0.743

Results




Tech. of Edu. J. 15(3): 439-464, Summer 2021 (F£Y)

VFer lawls oF oylous N8 wls oy jg0T (549U code 4 puii

100%

79%

80%

60%

40%

20%

0%

CF TBHR

ERC  mUC
89%
77% 80%
| I I
NPR_el TBEL

RC 5 UC cloloxs (bl 5 S50 slo g, b TBEL awylin ¥ S5
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Table 9: Results of TBEL and the other methods based on UC and RC metrics
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Investigating the level of attention to critical thinking components using
educational technologies in the first grade experimental sciences textbooks of Iran
and Russia
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ABSTRACT

The present study aimed to investigate and compare the extent of using
Received: 22 June 2020 educational technologies to enhance students’ critical thinking in Iranian and Russian first-grade
Reviewed: 26 July 2020 elementary school experimental science textbooks.
Revised: 28 November 2020 m The research employs descriptive-analytical method. Its sample consists of Iranian and Russian
Accepted: 09 December 2020 first-grade elementary school experimental sciences textbooks. The research instrument is a researcher-

made checklist of critical thinking and soft and hard technology. The validity of this checklist was confirmed
by experienced teachers and four professors in the field of educational sciences (educational technology
and primary education). The reliability and validity of the tools have been calculated by using the formula

KEYWORDS: of William Rumi.

Hard and Soft Technology m The results of analyzing the content of the experimental sciences textbooks showed that the first-
First Grade Experimental grade textbooks of both countries used hard and soft technologies to teach critical thinking. The percentage
Science Critical Thinking of using soft technology was 75.65% and that of using hard technology was 24.35% to foster the critical
Iran thinking spirit in the Iranian first grade textbooks of experimental sciences. Moreover, the percentage of

using soft technology was 51.64% and that of using hard technology was 48.35% to enhance the critical

Russia thinking spirit in the Russian textbooks. In addition, among the components of critical thinking, the highest
percentage of 25.49% in Iran was related to the engagement component and in Russia, the highest
percentage of 32.02% was related to the engagement component. In Iran, the lowest percentage of 2.87%
* Corresponding author among the critical thinking components was related to the judgment and evaluation componentand in
L sa.azimi@edu.ui.ac.ir Russia, the lowest percentage of 3.84% was related to the judgment and evaluation component. Combining
@ (+9831) 7935530 soft and hard technologies in the contents of the first-grade textbooks of experimental sciences provides

the possibility of learning more effectively and makes the process of learning more attractive for the
students. The percentage of the other components of critical thinking in Russia and Iran has been as follows:
the component of appropriate questioning in Russia was 18.33% and 11.60% in Iran; the collectiveness
component in Iran was 10.01% and 10.04 % in Russia; the analytical component in Russia was 7.30 %and
5.15 % in Iran; the argument component in Russia was 7.63% and 5.15 % in Iran; the composition
component was 7.95 % in Russia and 5.6 % in Iran.

The composition of soft and hard technologies in the content of textbooks provide the
possibility of more effective and attractive learning for the students. In fact, soft technologies complement
and consolidate hard technologies and give rise to hard technologies and enable the growth and
development of critical thinking and related areas. Hard technologies, as accessible and tangible tools, and
soft technologies, as a set of ideas, plans, innovations, and initiatives which are crystaliized in educational
design, determination and management of educational approaches and patterns, play an important role in
increasing the effect of teaching and improving the students' learning. Hard technology in itself has no
value; rather it is soft technologies that give credibility and value to hard technologies. It should be borne
in mind that formal and superficial changes will not be responsive in revising the curriculum and
fundamental logical changes are needed in all curriculum processes. As a result, researchers recommend
the coherence and integration of critical thinking in educational textbooks. In this regard, the method of
using hard and soft technologies and their implementation in the form of critical thinking components in
the first year science textbook of Iran and Russia have been studied and emphasized.
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Table 1: Critical thinking checklist

The main
components

ol slaaile

Subcomponents
=5 sleadlse

Row

1. Extracting a set of abstract relationships (¢!l Lalg; 5l (slacgozms el

2. Encouraging the learner to identify the relationships between constituents
Argument (ooumo JLSi5 6‘}?‘ O J‘-!‘B) LSS )jl)s Bigdd)
JYaul

3. Creating a place for class discussion (affirmation or rejection of others’ opinion)
(0,50 k55, b awb) oS (655238 3 Sy (5 CarnBye olomy|

1. Designing the follow up question
(55 G Tob)

2. Designing a question by the learner

RSP g Gy 25k
Suitable 3. Research question design (Finding the answer through research in the society)
2 Questions (analr 5 G Gy 5 el @ (bionws) (i Gy b
e ™ 4. Designing a high-level question (process question)

(ol i) Y gl (i 25k

5. A Low-level question

1. Encouraging the learner to analyze tables, charts, etc.

oyef 5 bylogei (Jolar ol 4 2518 5195
2. Encouraging the learner to classify objects, phenomena, etc.
oy g b onyay dLodl ganail 4 ;518 5905
3.Encouraging the learner to segregate and separate the components of one entity
I S sliz! gilolas g SIS 4y ,.51,8 5905
4. Encouraging the learner to present content in tables, charts, etc.
g ,logad ¢ Jlaz & g0 lgiome &l 4y 5108 505

Analysis

1. Generating a supreme or unique work
34y b Lo g 1 S5 sl
2. Generating a proposed scheme or a set of proposed actions
ol Sleludl acgaza by C).Jo S ERWY
3. Integrating minor information and reaching a general principle

S el 4 pliws 5 S ledlbl plel

Synthesis
Sy

1. Inviting the learner to evaluate the results, phenomena, etc.
0yl 5 onuay gl i 4 1518 Sges
Interpretation 2. Inviting the learner to compare objects, phenomena, etc. (expressing the cause of similarities and differences).
5 gl g bewlds ade (L) . g oasay Ldl duslio 4y ;518 Gges

3. Summing up previous and new experiences in order to conclude

S5 Azt jalateds waz g uden Slad 5 pliol

1. Creating the chance to compile a team report
0555 5 GBI 095 ln Sendge slm
2. Creating the chance to cooperate with the teacher in activities
el 10 plro b 6, Ken gl condge olxl
Being 3. Creating the chance to do homework by the help of the parents
6 Collective Wl SaS b Jyo 50 cudlad r’l’ﬁﬂ 8y Caxdge sl
o9 ™o 4. Creating the chance to compare your group work with that of other groups
oos 5 525 L 595 55,5 IS anulio sl by ol
5. Creating the chance to do group activities with other learners
OlS18 b b (95 & g0t udlad ool (gl ConBga olx)

1. Using stimulating questions
0015551 s gl s 5 51 oolazul
2. Using activities related to daily life
I3%373) 65.»’5 b s e glacodled 5loolaul

3. Using general presentation methods

Envolvment
7 98,0
B S Ohgeds Clas &l sla s, 5l eslanl
4. Using several simultaneous senses in the learning process

xSl anl g0 o wiz plojer 5,54 jl oslinl
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5. Using the activities related to the interest of learners

S5 saeadle b b o slacllad 5l oslial

1. Inviting the learner to self-assessment (self-evaluation)
(7 395) (23 log> & 2513 Dogeo
evaluation 2. Inviting the learner to evaluate others (Peer-to-Peer evaluation)
8 5 gl (i Lia2) 5,50 a5 513 Soges
@Q.L))l 3. Inviting the learner to judge between objects, phenomena, etc. by giving reasons
BYo @)L o e g bosyay bl oy glad 4y ;518 Cges

Judgment and

Unrelated 1. No Relationship with the Critical Thinking
9 o 3)lg0 wolasl S b bls,l pas
Ll

Olrl )5S ol 4y (25 pole QLS ugyo Guglis YV Jour
Table 2: Unit titles of the first-grade experimental science textbook in Iran
Science class World of plants land is our homeland

pole cel ol slss Cwlo a5y
Hello, look at me land is our water-filled home There is air around us
O oS cpe a4 oL ;M,Lag'l)'lﬂ‘ul}w} L Slbl slen
Be healthy, be happy 3l L3 land is our stone home The cold and hot world
Cole S 5l &l e £ 50 Ol

What do | want to make? From home to school

oS Sy polys oo | Sz 4z

The world of beasts | ,sil> slss
Ay &y ails

My magnet ye sb ol

sy 5935 Sl @ Spsle QLS Gugy (nsbie ¥ oo
Table 3: Unit titles of the first- grade experimental science textbook in Russia

Living and non-living beasts

Nature in human creation
i gazle o canb

How to connect with the world

w5 B pler b 455

Guidance of the teacher and friends

Olwgs g plro loal,

How to keep house plants?
oS Gl o s o lalS 5l aiels

Which plants grow in the school?

The world around us
L Gl bl slos
Nature

03 a8 g 035 olygil>

Culture Xn,8

We — peopleps 5o -Lo

People-cultural goods
PO S, sVl
Our class in the school

Ay 5o Lo IS

We - an intimate class

ooseo N Sp-Le

Nature in class
ua% B mjo

Beautiful stones in my house
ool ol sl

House Plants in our house
b &l o S bls
Come out of the garden and the city
Sale Do A 5 EL
Vegetables and fruits on the table
o 8y 5 W osee 5 Slom e

About Bread, Soup, Tea and Café
B 5 sl wogm (B o)lye
House and Garden Plants
by S bls
Dog in our house
Ll 0 S
Cat in our house

bl o 4,5

Domestic animals and wildlife
i 5 ol Slly
One day, since morning to night
B b g 5l 59, S
City and village
Loy 9 e

The beauty of my favorite city
o s Cesgd el sl ala
We are in town

e e 5o Lo

The beauty of my hometown village

In the zoo
s EL o
Let's go to the museum
292 0590 4
We remember our compatriots
M)B-‘gs‘“ ob ay ly 295 (ylibbgen Lo
All jobs are important Jelie aas
Hometown country
olSaly jeus
Russia-our country

Lo 59iS" g

Russian nature

wj)m]a

Moscow - the capital of Russia
Ay Sl s

We are the original Russian
family

e o9y Sl 03l Lo
Preserve nature

b 5l cbla>

Russian Red Book
gy 708 SLS
Earmarked trails
o0l uﬁ?{—m—é Lgl.hw
Man and the around world
Slbl slss g Ll

Look at people
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Everything is in turn
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Wi in the vill
Book-guidance and friend eareinthe vilage

Oliwgs 5 LS sloal,
My family as part of the society
sl 5l (i plgieds (e 03Il

Nature at home
FyES 30 Sl
How are gas, water and home electrical supplies provided?
$395 00 4t A58y (S 5 ol G 3wl

What does it grow in the city?
WS g0 Dy D O ST 47

i gy 4o Lo Cagh & a7 dod

Me-as a part of the world
ol 3 st plyear oo

Wonderful colors
In the Botanical Garden
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Table 4: Frequency and percentage of soft and hard technologies in the components of critical thinking
Total
Categories Components &
R Iran Russia
Loadlg I3
i i N Percent N Percent
Slows BUTIRWERN Slaws Ay y o yd
Related components
. 52 5.15 117 7.63
Lsye o)lse
w Soft
£ 5 X 57 6.73 47 3.57
= } > £
2 A & ) Hard
gm 2 = L 1 1.29 23 1.73
= \O o
3
= Total
68 8.02 70 5.33
5
Related Component
LS s 117 11.60 281 18.33
c S0 0,90
2 Soft
[N . 118 13.94 129 9.83
2D > £r
]
= Q2 9 Hard
.20 2 L 4 0.47 85 6.47
= < Y o
[ [=}
[= i Total
Js 122 14.41 214 16.30
Related Component
. 52 5.15 112 7.30
Lo ye o )lge
Soft
« . 37 4.36 54 4.11
2 > fr
= &0
2 :PL 2 9 Hard
< e = L 10 1.18 56 4.26
) e
[}
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Js 47 5.54 110 8.37
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. 57 5.65 122 7.95
L e 3)lge
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@ X 49 5.79 77 5.86
SN > £
= \Ii 5 ) Hard
< o % . 14 1.65 38 2.89
(2] = \3 o
[%]
i Total
Js 63 7.44 115 8.75
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. 72 7.14 128 8.34
Lo ye o )lge
Soft
s . 65 7.68 64 4.87
B £y
© ‘1 gn_ Hard .
g é % . 5 0.59 53 .03
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5 70 8.27 117 8.90
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s 101 10.01 154 10.04
SRS
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RN . 81 9.45 9% 7.31
s 2 > £y
29 B Hard
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o ) .E ~
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- L | 257 25.49 491 32.02
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[ Conw
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EERCEICIEREN Mo JE{:EH The professional development of the faculty members of

universities and higher education institutions is the key to improving the quality of higher
education. If the faculty members have the desired level of professional growth and
development, then it can be expected that the other resources of the university will be used
well and continuous quality improvement will occur in various activities and missions of the
university. Over the past few years, online education has received increasing attention in
higher education. Numerous aspects of university education, such as staff training, curriculum
and professional development have been influenced by online learning processes. In this
situation, most universities and higher education institutions have moved towards offering
online courses. With the development of online education, the need of the faculty members
to develop and teach online courses increases. It is, therefore, essential that the methods to
improve the professional development of faculty members who teach online courses can be
identified and used. Preparing and providing online courses for university professors can be
very different from the traditional face-to-face teaching models. University professors need
to change the way content is presented through the curriculum and the type of students’
assignments. To provide effective online courses, empowerment and professional
development of faculty members who teach in these courses are of particular importance.
Providing and implementing continuous professional development programs for faculty
members help to improve the quality of online education. The aim of this study was to
investigate the needs and challenges of the professional development of the faculty members
of Allameh Tabataba'i University in online teaching and the relationship between
demographic characteristics of professors and their needs and challenges in online teaching.

This research was conducted quantitatively, using the descriptive-analytic
technique. The research population included the faculty members of Allameh Tabataba'i
University, 113 of whom were selected from 10 different faculties in an accessible basis. To
collect data, a researcher-made questionnaire was used. Its validity was determined by
experts and its reliability was determined by Cronbach's alpha 0.849.

The results of this study showed that there is a significant difference between the
age, academic status, and years of teaching experience of the faculty members on the one
hand, and their needs and challenges in online teaching, on the other hand. Moreover, no
meaningful relationship was found between the gender, years of online teaching experience
of the faculty members, on the one hand, and their needs and challenges in online teaching,
on the other hand. These challenges were categorized under three general components: the
use of technology, attitude to online teaching, and administrative support.

Regarding the needs and challenges of professional development of faculty
members in online teachingthe needs and challenges of faculty members in relation to online
teaching can be determined by using literature review and concerns-based adoption model.
To ensure the successful implementation of online teaching, the professional development
challenges of the faculty members who are teaching online should be considered and
examined. Based on the findings of this research, from the perspective of the faculty
members, the use of technology, the attitudes to online teaching, and administrative support,
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respectively, have priority in determining the needs and challenges of the faculty members in

online teaching.
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Table 1: Descriptive indicators of the needs and challenges of online teaching of faculty members by age

. B ewe il
Jreto JEESERETRESN Slass el R »
Variable Age range Count Average Standard SO
8 g g deviation Min Max
40 and less 31 144.77 12.76 108 165
41-50 50 138.88 15.06 109 176
Ll 5 bojls
51-60 28 136.14 15.00 115 159
Needs and
challenges 6land 4 158.00 8.49 152 170
more
Total 113 140.50 14.86 108 176
40 and less 31 34.00 7.09 24 51
41-50 50 30.56 7.89 17 51
AT S 51-60 28 32.07 6.24 20 44
Administrative
support 6land 4 4350 7.55 37 51
more ’ :
Total 113 32.34 7.63 17 51
40 and less 31 46.16 5.13 35 53
41-50 50 45.82 5.32 33 54
Lz 5 4 555
Attitude to online 51-60 28 42.32 7.77 24 56
teaching
6land 4 50.75 1.50 49 52
more
Total 113 45.22 6.13 24 56
40 and less 31 64.61 6.30 44 71
41-50 50 62.50 7.44 40 74
S35l ool 51-60 28 61.75 8.23 38 73
Use of technology
6land 4 63.75 6.70 54 69
more
Total 113 62.94 7.32 38 74
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Table 2: Descriptive indicators of the needs and challenges of online teaching of
faculty members by gender
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e i slas e
Variable Gender Count Average Star‘d?rd
deviation
e Sty Male 85 32.02 7.6
Administrative
support Female 28 33.29 7.7
a 5,5 Male 85 44.68 6.0
LS ey
Female
Attitude to
online teaching 28 46.86 6.2
63l 3 ool Male 85 62.35 7.5
Use of Female
technology 28 64.71 6.6
il 5 asls Male 85 139.06 15.0
Needs and
challenges Female 28 144.86 13.9
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Table 3: Results of the analysis of the comparison between the needs and
challenges of online teaching of male and female faculty members

. . & lobixs
JeeL - @olyl az o Signifi
Variable Degrees of freedom gnitica
nce
e Slatdy
Administrative -.757 111 .450
support
Loy ) @ 555
Attitude to online -1.639 111 104
teaching
L3 5l oolazul
55 -1.488 111 140
Use of technology
o il 5 ol
Needs and -1.808 111 073
challenges
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Table 4: Descriptive indicators of the needs and challenges of online teaching by academic ranking

Cails us N < Lo 1yl .
JUEC Pl ag, Slass OeSbs )Standa)r:’ i yaS Oy
Variable Academic rank Count Average deviation Min Max
sl
7 136.29 15.05 115 157
Professor
Hleadls
34 144.82 15.56 116 176
o il g ajls Associate professor
Lot
Needs and challenges o 71 138.68 14.27 108 164
Assistant professor
& 112 140.39 14.89 108 176
Total
o]
7 35.00 7.21 22 42
Professor
Sy
34 35.47 9.28 17 51
(SRS S Associate professor
ini i Lot
Administrative support Skl 71 30.66 6.27 18 29
Assistant professor
& 112 32.39 7.64 17 51
Total
sl
7 42.86 9.74 24 51
Professor
Sy
34 46.35 5.33 37 54
L3y ey 4 555 Associate professor
i i i Lot
Attitude to online teaching kol n 4482 6.06 30 <6
Assistant professor
. 112 45.16 6.13 24 56
Total
N
7 58.43 10.45 38 68
Professor
Sy
. 34 63.00 6.77 40 73
&9t 5l oolazl Associate professor
Lot
Use of technology e 71 63.20 7.14 44 72
Assistant professor
. 112 62.84 7.28 38 73

Total
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Table 5: Descriptive indicators of the needs and challenges of online teaching by teaching historyof the faculty members

" ol v
N Teaching Standard o )
Variable . Count Average - .

experience deviation Min Max
10years a4 141.59 12.20 109 164

and less
11-20 47 13831 16.45 108 176

ol 5 bajls
Hl s sk 21-30 19 140.63 15.69 115 159
Needs and challenges

31 years 3 157.66 12.01 146 170

and more
Total 113 140.49 14.86 108 176
10years 44 31.20 6.40 18 49

and less
11-20 47 32.80 8.10 20 51
A S 21-30 19 31.78 7.94 17 49

Administrative support

31 years 3 45.00 519 2 51

and more
Total 113 3233 7.63 17 51
10years a4 46.15 487 33 53

and less
11-20 47 43.78 6.17 30 54

s N
2 oS & PN 21-30 19 45.78 8.20 2 s6
Attitude to online teaching

31 years 3 50.33 1.52 49 52

and more
Total 113 45.22 6.13 24 56
10years 44 64.22 7.30 40 72

and less
11-20 47 61.72 6.86 48 73

L6 51 ol
$2920 510 21-30 19 63.05 8.55 38 74
Use of technology

31 years 3 62.33 6.42 55 67

and more

Total 113 62.93 7.32 38 74
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Table 6: Results of the analysis of the comparison between the needs and
challenges of online teaching of the members of different faculties

e

el
e ] Slagyo & ok
F
. Change o
Variable resoufce Deirfees Mean of Significance
freedom squares
B:\gf:n 9 351 1.67 0.10
Lol 5 basls
) Within
Needs and group 103 209
challenges
Total 112
B:‘;Vf:n 9 55 0.94 0.49
Snde GSlatis Withi
. . Ithin
Administrative group 103 58
support
Total 112
< Between 9 43 1.18 0.31
EESEENETS group
sy
. Within
Attitude to group 103 37
online
teaching Total 112
B:‘;Vj:" 9 a1 0.76 0.65
655k 5l eolil
Within
Use of group 103 54
technology
Total 112
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Table 7: Comparison between the findings of this study with other related
studies
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Significant relationship between demographic variables and

needs and challenges of faculty members in online teaching
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Abbaspour, et al Al-sarrani
(Current research) Kamal [17) Omar (18] [32]
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Years of teaching
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EELCCIERET RO EEATEEE MOOCs as a form of e-learning, with their great potential and
capacity in learning and teaching, can meet different needs of a diverse group of learners.

Therefore, universities can utilize it as an effective educational tool in their educational and
research courses and help improve the quality of their education. Faculty members are among
the most important pillars of the university and, accordingly, they play a major role in
knowledge transfer and learning; therefore, it is necessary for faculty members to be aware
of the latest methods of teaching such as MOOCs as well as knowledge acquisition and
information literacy in this field. As a result, the present study has been conducted with the
aim of investigating the MOOC-based information literacy of the faculty members of Al-Zahra
University.

m The research approach used for the study is quantitative; the method is of
descriptive-survey type, with a practical purpose. The research population includes the faculty
members of Al-Zahra University. Through quota stratified sampling and based on Morgan
table, among the 381 faculty members, 181 individuals were selected as the research sample.
To collect data, based on the theoretical foundations and research background, a researcher-
made questionnaire was developed with a five-point Likert scale (very high, high, medium,
low and very low). In order to measure the validity of the questionnaire, the views of experts
on new teaching methods and new approaches to teaching and learning were applied. The
reliability coefficient of the data was calculated using Cronbach's alpha, with the obtained
value of 0.97 which indicates the high reliability of the devised questionnaires. To analyze the
data, SPSS 22, one-group t-tests, Friedman and multivariate analysis of variance were used.
m The findings indicate that from the participants' point of view, in the components
of ‘knowledge’ (1.54), ‘preparation’ (1.53) and ‘analysis / implementation of the course’
(1.61), ‘evaluation’ (1.74), ‘review’ (1.78), ‘optimization’ (1.76) and, in general, the
information literacy status of the faculty members based on MOOC (1.66) are rated below the
average. The components are prioritized as ‘optimization’, ‘review’, ‘evaluation’,
‘analysis/course implementation’, ‘preparation’ and ‘knowledge’, respectively. Accordingly,
‘optimization’ (3.74) is in the best and ‘knowledge’ (3.25) is in the worst condition. In addition,
among the views of the research participants on the ‘gap of information literacy of the faculty
members towards the MOOCs’, there is no significant difference among the distinguishing
indicators, such as ‘history, gender, academic status, age, and department’.

The results of this research show that MOOC-based information literacy is low
among university faculty members and their knowledge and awareness of the MOOCs is very
low. Lack of up-to-date faculty members, lack of various trainings, such as holding workshops,
conferences, specialized meetings in the field of MOOCs, inattention and lack of emphasis laid
by higher education institutions on the need to use new teaching methods by the universities,
lack of attention to practical skills and familiarity with new teaching approaches in the world
as a qualifying feature in employing the faculty members, lack of approval and demand of
students from the faculty members to use the MOOCs in their teaching-learning approaches
and the dominance of the traditional approach to teaching in the universities can be
enumerated as the reasons for the results of the study.
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Table. 1: Number of population and statistical sample of faculty members (by the
educational group)
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Table. 2: Distribution of the percentage and frequency of the sample by demographic components

e G S Slols o0
Variables Grouping Frequency (%)
Sy Man 126 70
Gender 53] Female 55 30
e
J5 olass Total 181 100
1-5 32 18
6-10 82 45
M.-L..; 11-15 43 24
History 16-20 17 9
20-25 7 4
Total 181 100
= The instructor 18 10
sbolsl  Assistant professor 118 65
ole 4y ,keisls  Associate professor 32 18
Academic status
stewl Professor 13 7
JS slass Total 181 100
30-35 27 15
35-40 83 46
' 40- 45 46 25
O
Age 45-50 15 8
50-55 10 6
JS" olass Total 181 100
Sl pole Humanities 104 57
) Ll pyle Science 47 26
=il 09,5 o
Educational (w4 = (S8 Engineering 14 8
department JerS Art 16 9
JS olaws Total 181 100
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Table. 3: Average score of faculty members' information literacy of Massive Open Online Courses

aalio Ol Oels A)ST}! 5 ikl glas bl Condg
Component Average Standard error of sliU 5

average estimation
€ Status based on

Nanley spectrum

Sl Knowledge 1.5462 1.12578 Undesirable Collasls
&l oobel Preparation 15331 1.17581 Undesirable okl
0,95 sly>!/ Jud=s  Course implementation/ Analysis 16116 1.19090 Undesirable ollal
byl Assessment 1.7403 1.41578 Undesirable okl
65550 Review 1.7856 1.49131 Undesirable ollal
Gl A Optimization 1.7680 1.45512 Undesirable okl

Sedbl slgu Faculty members' 1.6641 1.27426 Undesirable okl

e Q‘L:.{o slacl information literacy

S 590 4 Comnd (sale Slin (slacl Sl dlgus (yljo g oy F Joi
Table. 4: Assessing the status of the faculty members' information literacy of Massive Open Online Courses

v :;;@)3 u—i‘-“ ¢ 5t 'T L
Hypothetical average = 3 <295 05 02>
Jrevos Single group t-test index
Variable olass 7 b sl ol T > e
Number Experimental The standard 4 ol Az & obine o
average deviation T-value Degrees of The significance
freedom level
ol Knowledge 181 1.5462 1.12578 -17.374 180 0.001
‘_g)'L‘; oole! Preparation 181 1.5331 1.17581 -16.784 180 0.001
| .
09% 7l el 181 1.6116 1.19090 -15.685 180 0.001
Course implementation/ Analysis
55,
e Assessment 181 1.7403 1.41578 -11.970 180 0.001
‘_g)i))b Review 181 1.7856 1.49131 -10.955 180 0.001
il e Optimization 181 1.7680 1.45512 -11.391 180 0.001
Sl slga Faculty members'
181 1.6641 1.27426 -14.104 180 0.001

eoke ole slacl information literacy
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Table. 5: Prioritizing the amount of faculty members' information literacy of Massive Open Online Courses

. e . . . & bols mlaw
P 45, Sk ) 90 & e Th) nifi
Variable Average rating Rank Chi — square coefficient € Sﬁr\\)ellcance
Sl Knowledge 3.25 6
&l oolel Preparation 3.35 5
| o .
292 Szl 341 4
Course implementation/ Analysis 57.901 0.001
)l Assessment 3.56 3
©,5550 Review 3.68 2

Gl A Optimization 3.74 1
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Table 6. Summary of multivariate analysis of variance on faculty members' information literacy gap relative to MOOCs

& bolizs C.]a....; P RAPREN u.._f.»L:.a bl az o HJPRCN Egome Ol s énL;.n ua>L..4
The significance level Average squares Degrees of freedom Total squares Resource index of change
.278 1.284 2.104 4 8.416 4l History
.899 .016 .027 1 .027 Camwi>  Gender
. > é :»‘
060 2.514 4.119 3 12.358 ol 4 é’s >
Academic rank roup
effect
465 .901 1.476 4 5.903 o Age
bl 0g 5
134 1.884 3.087 3 9.262
Educational group
1.638 165 270.346 W5 Error
181 793.530 go=> Total
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The purpose of this study is the systematic study of the characteristics of an e-
learning environment that is considered from all aspects in the teaching-learning process in the curriculum
and its practical implementation. Learning environment means the space in which the mostimportant aspects
of educational activities and learner interaction with the teacher take place. This environment is influenced
by culture, tradition, technology and richness in design and construction. Learning environment can refer to
an educational approach, cultural context or physical environment in which teaching and learning take place.
E-learning is a creative approach to convey insights, skills, and information designed for a specific purpose. It
is learner-oriented, interactive, flexible, expandable and innovative produced using the achievements of
digital technology; and they are transmitted through network infrastructure and the Internet.

The research approach is qualitative using content analysis. To achieve the above explanation, the
synthesis research method has been used. To find the features and components of the learning environment,
the recent studies have been systematically selected, content analyzed, screened and categorized. The study
population is comprised of the research conducted from 2000 to 2020 during which classification and
screening have been done through content revision, and about 97 studies that were appropriate and met the
required criteria were purposefully selected. First, with the performed analyses, coding and classification
were performed and patterns, theoretical bases, and main themes were extracted. Nvivo-8 software was used
to analyze the data by open and axial coding method.

Using content analysis, 29 subcategories were identified and the components of e-learning

environment that were extracted using content analysis in 7 dimensions include: the learner, the teacher,
curriculum approaches, the teaching-learning process, the teaching content, the physics of e-learning
environment and evaluation. To assess the validity and reliability of the coding, the trust feature was used. it
includes four criteria, namely reliability (the degree of belief in research findings), confirmability (the ability
to identify the place from which the data of a particular study has come) and verifiability (the findings are
practically based on the data) and transferability (the results of a qualitative study can be transferred to a
different environment)
By classifying the sub-components, the main components were extracted and the conceptual
model was designed. The learner dimension with six subcategories includes the learner’s individual
characteristics, cultural considerations, the learners’ relationship with each other, the learner-teacher
relationship, the learners’ presuppositions, the learners’ interaction with the environmental physics. The
curriculum approaches include 5 subcategories, i.e., the learner-centered process, the social approach to
education, the behavioral approach, the constructivist approach, and the constructivist approach. The
teacher dimension with four subcategories includes the teacher competence, the interactive relationship with
the learner, the teacher’s experiences. The teacher’s relationship with school authorities and the teaching-
learning process with four subcategories include teaching and learning methods, curriculum planning,
participatory learning strategies, the learner’s motivation. The educational content dimension with two
subcategories includes content selection, the teaching aid materials and media. The physical dimension of
the learning environment with four subcategories includes the physical environment, the environment layout,
lighting, location, sound, safety in the learning environment. The evaluation dimension with four
subcategories includes self-evaluation, homework, the teacher observation, the criteria in evaluation. Despite
many efforts that have been made to achieve the goals of a national curriculum, there is no special design for
the e-learning environment. Therefore, according to the model proposed in this research, the components of
the model can be considered and the e-learning environment can be designed according to the curriculum
approach.
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Table 4: Dimension components of the teaching-learning process
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Table 8: Adapting the dimentions of the presented model to the
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EEEILIEEL N JEEITE Today, a positivist one-dimensional view of science, where it
considers scientific propositions to be objective, definite, and fixed, is not credible enough,

and the interdisciplinary and multidimensional nature of science is considered. Science is a
human endeavor to explain natural phenomena that require interdisciplinary knowledge.
The product of this effort, in which people from all cultures and branches of science
participate, is scientific knowledge. This knowledge is based on empirical evidence, rational
reasoning, and skepticism; and while it is enduring, it is transient and temporary. Over the
past century, the debate over the definition of science and how science works has given
rise to the realm of the "nature of science." The nature of science is a common issue in the
philosophy, history, sociology, and psychology of science that addresses questions such as
science and how it works. Scientists respond to how society functions as a group and how
society and science interact. In this field, various components such as observation and
inference, transience and temporality, imagination and creativity, society and culture, laws
and theories in science and multiple scientific methods are studied, which are referred to
as "components of the nature of science". In this article, with a descriptive-survey design
and with a quantitative approach of science students, "students' understanding of science
and scientific exploration" was assessed.

The population consisting of second- and third-year undergraduate physics
students of Tehran and Isfahan universities was considered. A statistical sample consisting
of 4 classes from two universities was available. A questionnaire for students'
understanding of science and scientific exploration was provided to students. Data were
analyzed by one-sample t-test and correlation coefficient.

The results showed that the assessed students have an incomplete

understanding of the components of the nature of science. There is a significant positive
correlation between physics students' understanding of the concept of mass and their
views on the nature of science. In order to provide up-to-date solutions to increase
students' familiarity with the nature of science, elements of 215t century super-technology
- the Internet - for learning science and understanding the nature of science were
introduced. It was shown that observation and inference, fantasy and creativity, society
and culture, laws and theories, and in addition the transience of science and scientific
methods all need to be taught with modern online methods.
In this article: 1- with normal statistics, we proved that students and the
general public do not know about science and its basic components; 2- we discussed the
potentials of the web space to introduce science and its evolving and creative nature; and
3- suggestions were made in order to strengthen education and knowledge of science.
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Table 1: Physical student’s viewpoints on the role of observation and inference in science

Percentage of Views

STDEV  Average No Element Elements related to the component of the role of observation and inference in science
Blank  Comment
Comment

0.738 4.40 2.1 4.3 93.7 + Scientists may have different interpretations of the same observations.

0.756 4.14 9.6 3.2 87.3 + Scientists' observations may be different from one event because their prior knowledge
may affect their observations.

0.832 3.87 12.8 7.4 79.8 - Scientists' observations of an event will be the same because scientists are objective and
realistic

0.784 3.86 12.8 7.4 79.8 - Scientists' observations of an event will be the same, because the observations are the
same facts.
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Table 2: The physical students' viewpoints on transient and temporal science

Percentage of Views
STDEV ~ Average Element Terms related to the transient and temporal component of science
No Comment  Blank  Comment

0.849 4.01 3.2 10.6 86.1 + In the light of new evidence, new theories may completely replace existing theories.
0.678 4.05 13.8 2.1 A + Science may change due to the reinterpretation of observations by scientists.

0.878 3.79 28.7 6.4 64.9 + Scientific theories are continually tested and revised.

0.955 3.72 14.9 12.8 72.4 - Scientific theories based on accurate experiments will not change.
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Table 3: The results of physics students' views on scientific theories and laws

Percentage of Views

——  STDEV Average Element Elements related to the role of scientific theories and rules
No Comment Blank Comment
0.92 3.33 40.4 12.8 46.8 + Scientific theories explain scientific rules.
1.113 2.86 17. 44.6 38.3 - Contrary to scientific theories, scientific rules are not

subject to change.

1.054 2.52 24.5 55.4 20.2 - Scientific theories exist in the natural world and are
discovered through scientific research.

0.868 2.36 24.5 63.9 11.7 - The theory turns into law after being proven.
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Table 4: Physical students' viewpoints on the role of society and culture in science

Percentage of Views

STDEV ~ Average No Element Elements related to the component of the role of society and culture in science
Blank  Comment
Comment
0.893 3.90 9.6 9.5 80.9 + Cultural values and expectations affect the orientation and subject of scientific research.
0.838 3.54 v 10.7 56.4 + Cultural values and expectations, how to implement and accept scientific activities.
1.090 3.23 10.6 28.7 60.7 - Scientific research is not influenced by culture and society, as scientists have been trained to
conduct research in a completely neutral way.
1.020 3.23 26.6 28.7 44.7 - In all cultures, scientific research is conducted in the same way, because science is universal

and independent of society and culture.
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Table 5: The results of physics students' view of multiple scientific methods

Percentage of Views . o
STDEV ~ Average Element Terms related to the component of multiple scientific methods
No Comment  Blank  Comment

0.687 4.15 13.8 11 85.2 + Scientists use a variety of methods to produce useful results.
0.806 3.73 20.2 8.5 713 + Experiments are not the only means of developing scientific knowledge
1.129 2.81 18.1 o) 30.8 - Scientists follow the same scientific method to do their own research, step by step.

1.038 2.78 23.4 £ 27.6 - When scientists use the scientific method correctly, the results are accurate and valid.
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Table 6: The physical students' viewpoint on the role of creativity and imagination in science

Percentage of Views

STDEV  Average No Element Components related to the role of creativity and imagination in science
Blank  Comment
Comment
0.889 3.50 22.3 18.1 59.6 + Scientists use their imagination and creativity when analyzing and interpreting data.
1.082 2.97 255 37.2 37.2 + Scientists use their imagination and creativity when collecting data.
0.969 3.76 13.8 12.8 ¥73. - Scientists do not use their imagination and creativity, because this is contradictory
with their rational arguments.
0.924 3.52 26.6 14.9 58.5 - Scientists do not use their imagination and creativity, because it can be opposed to
objectivism.
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Table 7: Descriptive statistics of the components of the nature of science
STDEV Error Standard Deviation Average Number Components of the nature of science
(STDEV)

0.052 0.506 4.069 94  View and deduce

0.052 0.501 3.894 94  Transient and temporary science

0.052 0.508 2.767 94  Theories and scientific rules

0.066 0.645 3.500 94  The role of society and culture in science

0.048 0.468 3.367 94  Multiple scientific methods

0.066 0.645 3.436 94  Creativity and imagination

0.036 0.346 3.506 94  Total test
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Table 8: Single sample T-Test

Top Limits Low Limit Difference in the average Sig. (2-tailed) T-Statistics Components of the nature of science
0.173 -0.034 0.069 0.188 1.325  View and deduce
-0.004 -0.209 -0.106 0.042 -2.060  Transient and temporary science
-1.127 -1.335 -1.2131 0.000 -23.487  Theories and scientific rules
-0.363 -0.632 -0.500 0.000 -7.510  The role of society and culture in science
-0.537 -0.729 -0.633 0.000 -13.123  Multiple scientific methods
-0.432 -0.629 -0.564 0.000 -8.470  Creativity and imagination
-0.423 -0.565 -0.494 0.000 -13.836  Total test
93 Degree of Freedom
4 (Test Value)
95% Confidence interval
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Table 9: Pearson and Taw-Kondal correlation

Two-way meaningful level Calculated Coefficient

0.000 0.408 Pearson

0.000 0.305 Kendall's Tau
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Professional development is one of the most important issues in the field of
human resources, which results in the emergence of levels of professionalism within employees. In
education, studies on professional development have been done with different approaches: identifying
and determining the professional needs of school principals and teachers; and examining the methods
through which professional development takes place is among the most frequently done ones. Considering
any approach, determining and measuring the dimensions, components and elemenst that construct
professional development of principals and teachers has been essential required. The purpose of this study
was to identify the dimensions and components of professional development and designing a model for
professional development of technical and vocational school principals.

This research is applied in terms of objectives, qualitative in terms of data and emerging- data
in terms of nature and type of study. The population of the present study consisted of all science and
management experts at the level of staff managers in the Ministry of Education and technical and
vocational colleges, from whom 30 experts were selected as the sample of the study, based on purposeful
snowball sampling. The instrument used in the study was a semi-structured interview for the development
of which the dimensions, components, indicators and national and international theories in the field of
prrofessional development model were studied and applied. First, a significant number of national and
international models, findings, studies, and theories were examined and then through open coding more
indicators were counted and classified into dimensions, components, and indicators by axial coding.
Finally, the categorized indicators were set in the form of a semi-structured interview and opinions of 18
experts were obtained through this form. This process was followed by selective coding through
interviews, Delphi technique, and brainstorming until theoretical saturation was achieved.

After the research stages and applying three coding procedures (open coding, axial coding, and

selective coding) 10 dimensions, 39 components, and 320 indicators for the professional development
model of technical and vocational school principals were identified and finalized.
Finally, the dimensions of school principals’ professional development in 10 dimensions were
determined in terms of priority, including: knowledge, attitude, intellectual and mental abilities,
management abilities, functional management skills, interpersonal skills, management skills, excellence
and improvement, transformational leadership skills, professional and career skills, and psychological and
personality traits, respectively. These dimensions included 39 components that constituted the final
dimensions and components of the professional development model for technical and vocational school
principals, which involved general knowledge, educational management, school principal, specialized
knowledge, attitude towards human resources, attitude to change, transformation and improvement ,
attitude towards stakeholder participation, attitude to education, attitude to technical and vocational and
skills training, attitude to entrepreneurship, strategic thinking, critical thinking, problem solving, creative
thinking, general ability, vocational ability, technical and professional ability , people’s motivation ,
development training, planning and organizing, consequentialism, collaboration and empathy, team
making, effective communication, networking, attention to stakeholders, organizational awareness,
change and Improvement, authority, Ideal and charismatic influence, inspirational motivation, mental
persuasion, individual attention and considerations, vocational skills, technical and professional skills, self-
confidence, responsibility, honesty, perfectionism, and professional growth.
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Table 1: Dimensions, components and number of constructive indicators of professional development model of school administrators of vocational technical colleges

loasls sluss Componentsledalse s

Number of indicators Dimensions
9 General Knowledge (P oils ols
4 Educationa management ;;5)'5‘] o e Knowledge
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16 Professional knowledge (saa>s ui.sb
6 Attitudes towards human resources ‘S;LM;! @l;,; Py «.r’)i’ u")i‘
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Sgute 9 oS S @ (0,5
Attitudes to change, transformation and improvement
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5 Solee 5 Slad e (S8 slahjgel @ (5,5
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9 Entrepreneuria &l 81,18
9 Strategic thinking ©o 0l S 83 5 65,58 sl sblg
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8 Problem Solving v J>
6 Creative Thinking Ol S
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Since students’ mental focus is one of the main conditions for learning and
academic achievement, investigation of the factors that can help restoring this factor in students, is very
important. In the meantime, it seems that in addition to the student’s individual and the inner factors,
the factors related to teaching and learning quality, physical variables in the classroom can affect this
critical feature too. It seems that creating visual permeability and the optimal visual connection of
classrooms with the view of outside through the classroom window as one of the physical variables of
the classroom, by creating a visual opportunity, albeit short, to a view outside the classroom can be
reconstructed student’s mental activity and help them to relieve their mental fatigue. The current
research seeks to achieve an optimal state with restoration of mental focus of students via investigating
some physical variables of the classroom window such as the window length and height variables. It can
take a critical step in line with reducing the mental fatigue and restoration of mental focus of high school
students who are in specific age range and have superior learning opportunities compared to other
educational levels. From that point, the view from the window has a great impact on this process. It
should be noted that the window in this study overlooks the natural elements and green space of the
school yard.

The statistical population of this research is all male and female students who were studying
during the educational year of 2018-2019 in the high schools of Shiraz city in the age range of 16-18, who
were selected as the sample pf the current study via cluster random sampling. The subjects were first
assessed by a psychological test approved by psychologists and then completed a researcher-made
questionnaire to make that subject more generalizable. To analyze research data and to find a
relationship between physical variable of window length and height and student’s mental focus
restoration, one-way analysis of variance (ANOVA) was used.

The results show that changes in the physical state and the size of classroom window can affect

the restoration of students’ mental focus. Accordingly, to the present research, decreasing the window
length from 3.5 to 2.5 and 1.5 reduces the level of students’ mental focus from 149 to 148.9 and
ultimately 148.1. As well, changing window height from 2 meters to 1.5 and 1 m, the students’ mental
focus changes from 149 to 148.8 and 147.3.
The level of students’ mental focus does not depend solely on the students' conditions,
academic performance, the quality and teaching methods of teachers; but also, the physical environment
of schools and the interior design of classrooms can have a significant impact on this importance. The
presence of classroom window as one of the classroom physical variables, not only does not lead to the
student's distraction, but also, via creating views toward outside natural elements, conscious placement,
suitable dimensions can be a really important factor in restoration of the students’ mental focus.
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Table 1: Factors affecting restoration of mental focus from theorists’

viewpoints.

Theoretician

Factors affecting restoration of
mental focus in educational facilities

Kumar et al [14]
Murray et al [15]
Rosegard[ 2 ]

Kim , Dear [16]

Coley et al [17]
Gump[18]

Kaplan [19]
Haresabadi et al[5]
Mehralizadeh et al [6]

Listening to music.

Listening to music.

Privacy and lack of surrounding noise.
Students’ intelligence quotient.
Classroom Ventilation Rate.
Attractiveness of course materials.
Being away, fascination, extent,
compatibility.

Class time, Student and teacher
spatial communication.

Factors related to students, Teachers
and Physical factors of classroom.

*Kaplan's mental focus reconstruction theory is a general theory and is not
limited to educational spaces.

Solitude, thermal
comfort, light,
scenic charm

Enviromental factors

Space Fit, Visual
Permeability, Space
Layout

Phisycal factors

Physical comfort,
peace of mind, skill,
mental being away

Individual factors

Factors affecting the mental focus on the
reconstruction of educational facilities

Music, mindfulness,
games and
entertainment,

Motivational factors

sisel lalad jo (83 55 ed (gilel 5,50 sl adlge ) IS
Fig. 1: Components influencing reconstruction of mental focus in educational

spaces
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Fig. 2: Influential factors and components of visual permeability in educational spaces.
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Table 2: Description of the different lengths of windows and the level students of mental focus

95% Confidence Interval For Mean

Window Std.
Length N Mean Std. Error Minimum Maximum
Deviation Lower Bound Upper Bound
L0 (3.5*2) 10 149.0000 .81650 .25820 148.4159 149.5841 148.00 150.00
L1(2.5%2) 10 148.9000 .73786 .23333 148.3722 149.4278 148.00 150.00
L2 (1.5*2) 10 148.1000 .87560 .27689 147.4736 148.7264 147.00 150.00
Total 30 148.6667 .88409 .16141 148.3365 148.9968 147.00 150.00
Solaie slo Job g <ol 5L&:)\ Loyeiy ANOVAALS b SO il g Jodow ¥ Jga
Table 3: One-way analysis of variance (ANOVA) of window with fixed height and different lengths
Window. Length Sum Of Squares Df Mean Square F Sig.
Between Groups 4.867 2 2.433 3.691 .038
Within Groups 17.800 27 .659
Total 22.667 29
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Table 4: The description of different lengths of windows and the level of the students’ cognitive concentration
Window. Std. Std. 95% Confidence Interval For Mean
Height N Mean Minimum Maximum
Deviation Error Lower Bound Upper Bound
Ho
10 149.00 .816 .25820 148.41 149.58 148.00 150.00
(3.5%2)
Hi
10 148.80 .788 .24944 148.23 149.36 148.00 150.00
(3.5*%1.5)
H,
10 147.30 1.159 .36667 146.47 148.12 146.00 149.00
(3.5*1)
Total 30 148.36 1.188 .21700 147.92 148.81 146.00 150.00
Sglate slo glas )| g bl Jobo b ooy ANOVALS b G il ly bdos :0 Jooo
Table 5: One-way analysis of variance (ANOVA) of window with fixed length and different heights
Window height Sum of squares Df Mean square F Sig.
Between groups 17.267 2 8.633 9.83 .001
5
Within groups 23.700 27 .878
Total 40.967 29
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Exploring the Concept of Entrepreneurship in Higher Education: A Systematic
Review of Research Articles in Entrepreneurship Education with Thematic Analysis
Approach

S P. Taghinezhad, E. Naderi®, M. Seif-Naraghi

Department of Educational Sciences. Faculty of Humanities and Social Sciences, Islamic Azad University, Science and
Research Branch, Tehran, Iran

ABSTRACT

The aim of the present study was analyzing the words and semantic units
Received: 26 July 2020 used to define entrepreneurship and describe the entrepreneur presented in the research articles on
Reviewed: 22 September 2020 entrepreneurship education in higher education institutions.
Revised: 21 October 2020 M This study is a synthesis research (systematic review), but in terms of analytical methods, it is
Accepted: 2 November 2020 an analytical-synthetic research. For this purpose, content analysis and text analysis techniques were used.

All articles with the subject of ‘entrepreneurship education’ in higher education which have been indexed
in the Islamic World Science Citation Database, were selected as the statistical population. Using the
preferred search strategy, 137 articles were retrieved and after considering the study criteria, such as

KEYWORDS: having peer review and discussing entrepreneurship education in the university, 92 articles remained for
Entrepreneurship analysis. In this process, sentences which had been used to describe entrepreneurship or an entrepreneur
Entrepreneurship Education were analyzed using the software of Textstat2, MAXQDA10, and Excel.

Academic Entrepreneurship m The findings of this study in the first level of analysis showed that the first ten descriptions ( that

is, the first ten words) which are used more frequently for defining entrepreneurship or describing an
entrepreneur in the research texts in Iran respectively are: innovation (frequency 156 and 8.8%), source
(frequency 100 and 5.7%), work/activity (frequency 75 and 4.2%), process (frequency54 and 3.1%),
business (frequency 43 and 2.4%), risk-taking (frequency 43 and 2.4%) , economy (frequency 41 and 2.3%),
creation (frequency 41 and 2.3%), and opportunity (frequency 38 and 2.2%). The findings of the second

Word Analysis
Semantic Unit Analysis

* Corresponding author level of the study, that is, the analysis of the semantic units, showed that the most frequently used semantic
L enaderi@iau.ac.ir unit at the level of analysis of the main components belongs to the description of ‘the features of an
@ (+98912) 1237615 entrepreneur’. Among all the subcategories of semantic unit analysis, the ten semantic units which have

received more attention than the others, respectively, are: the first level of priority, with 33 semantic units,
belongs to the semantic unit of ‘Risk-taking’. The semantic unit of the entrepreneur being ‘an opportunist’
with 22 semantic units was the second level of priority and ‘innovation” with 16 semantic units was the
third level of priority. Other priorities, respectively, are as follows: ‘creating new business’ with 16 semantic
units, ‘supplying new product to the market’ with 13 semantic units, ‘creativity’ of the entrepreneur with
13 semantic units, ‘having the ability of mobilizing the sources’ with 12 semantic units, ‘self-confidence’
with 12 semantic units, ‘improvement of the economic condition’ with 11 semantic units, and ‘supplying
new service’ with 8 semantic units. Comparison of the two levels of analysis showed that in the first ten
components of both analyses, there is a lot of overlap; however, by comparing the order of priority of the
components, it can be seen that the researchers in Iran consider entrepreneurship as being more
dominated by ‘risk-taking’ and ‘opportunist’ individuals and their ‘innovation’ feature is at the third order
of priority whereas in defining and describing entrepreneurship, the word ‘innovation’ has had more
application.

The results indicate that first, both at the level of semantic units and at the level of the words
used, entrepreneurship education specialists in Iranian universities, in line with the experts of this domain,
consider entrepreneurship as a driver of innovation leading to business and job creation. Second, since at
both levels of analysis, the findings indicate that more attention is paid to the characteristics of the
entrepreneur, so it can be concluded that entrepreneurship education specialists in Iranian higher
education institutions consider entrepreneurship as an individual characteristic; that is why, somehow the
characteristics of entrepreneurs are emphasized. Third and perhaps the most important result was that
despite the extent and variety of concepts considered in the texts of entrepreneurship education in Iran,
perhaps there are no approved and accepted curricula for teaching entrepreneurship to the students and
in each of the implemented courses, a specific dimension on entrepreneurship is taught and many other
topics are neglected or the required time for addressing them is not provided. The main limitations of the
present study were the incompleteness of the collection of the sources required for the objective of this
study as well as the extraction of the sentences from the /original text of the articles selected for analysis.
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Teaching the design of residential architecture based on affordances
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ABSTRACT

Due to the spatial-content development in domains of knowledge, it is
Received: 4 August 2020 necessary to pay attention to the new approaches to education by emphasizing opportunities and
Reviewed:20 September 2020 limitations. Therefore, in this paper providing an appropriate educational model compatible with an
Revised:5 December 2020 affordance-based approach (including environment features and physical, cultural, behavioral and

perceptual characteristics of users) at different levels of teaching the design of residential complexes is
desired. The research studies conducted in this regard can be examined in two subjects: teaching
residential architecture and affordances. In this regard, the purpose of this paper is studying the basics
of teaching architecture, with two approaches including the affordances and the optimal relationship

AccepTed: 5 January 2021

KEYWORDS: between environment and human being in the residential space and providing an operational model in
Education educational planning of the course in designing the residential architecture. In fact, the analysis of the
Affordances basic criteria for the design of residential complexes in the field of architecture education with a focus
Residence on improving the quality of these spaces based on the dimensions of sustainability are considered in this
Architectural Design study.

MThis research is applied in terms of purpose, descriptive in terms of data collection, and its
type is causal-comparative. In the first phase of the research, the effective components of architectural

* Corresponding author education in the design of residential complexes were studied and collected in a qualitative and
22 Kameli@sru.ac.ir descriptive manner with the help of library and field resources and unstructured interviews with experts.
@ (+98912) 5524484 Research instruments at this stage were a researcher-made questionnaire extracted from a primary

model and an interview with the experts which included the following 6 components: 1- Environmental
factors 2- Individual factors 3- Educational planning 4- PCK of education 5- PCK of teacher, and 6- Internal
and external factors. The research was conducted in two stages with the aim of increasing the face
validity (approval of the questionnaire by the experts) and the reliability of the research. The statistical
population included experts and specialists in two groups of university lecturers and those involved in
the design of residential architecture. The sampling method has been selected purposefully due to
maintaining the principle of comprehensiveness and respecting the diversity of the community. In the
second stage of the research, the variables were discovered using factor analysis tools in order to
perform computational and statistical studies of the research for the purpose of explanation and
prediction Then, the factors identified as affecting the residential architecture education were ranked.
m The obtained results are descriptive statistics of respondents of both sexes holding master's
and doctoral degrees and working as faculty members, university lecturers and those involved in
residential architecture in three age ranges of less than 40 years, between 40 to 60 years and 60 years
and above. The findings showed that among all the aforementioned six components that affect the
architecture education, PCK of education, and environmental factors have the most significant impact.
Based on the research studies conducted and the statistical results obtained, a
comprehensive and operational model was developed for the educational planning of the residential
architecture design course. In this pattern, TPCK and environmental components (including the design
of light, the design of color, territory-oriented behaviour, ventilation, environmental equipment,
security and respect for the environment) were introduced as the most effective components in
residential architecture education. Also, based on the emphasis laid on the teacher-student interaction
and the guidance role of the instructor and the facilitating role of the teacher in the type of the teaching
method, an important feature of this model is the centrality of the aforementioned components in three
dimensions of the instructor (teacher), the learner (student) and the environment.
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Fig. 1: Conceptual-analytical model for teaching the workshop of architecture design
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EEL G [ RET T o JTETGIYEEH Today, creativity and fostering creative people is a very important

issue in the education of any society. Creative people are actively able to direct their interests and
desires. Creativity is a process whose application in adulthood is conditional on its upbringing in
childhood. Accordingly, training creative, innovative and constructive people should start from the first
years of their life. What is important in creating something new or new design and in the creative
process in general is thinking, because creativity is a kind of intellectual activity. One of the prominent
features of human and the basic axis of their life is the power of thought. During their life, human has
never been free from thinking, and with the power of correct thinking, they have made decisions and
have been able to solve problems and issues and achieve growth and excellence; Therefore, all human
success and progress depend on fertile, dynamic and effective thought. Therefore, the present study
has tried to investigate different theories related to creative thinking skills as one of the research
variables, identify and extract its theoretical, philosophical, social and psychological foundations from
different sources and based on it identify different components of creativity that is appropriate for
elementary school children and design a creative thinking curriculum model based on the main
elements of the curriculum (objectives, content, teaching methods, and evaluation). In addition, in
order to validate the designed model, it was provided to curriculum specialists, education
psychologists, and educational staff (educators), so that ultimately the designed model would be
provided to specialists and educational staff with suggestions and solutions.

This research is applied in terms of purpose. In terms of tools, it is an evaluation and its
method is descriptive. The statistical population of the study includes curriculum specialists and
education psychologists in public universities of Bandar Abbas, Shiraz and educational psychologists
and educators working in primary schools in Bandar Abbas. The sample size was selected using
stratified sampling method and a total of 208 people were selected. The data collection tool was a
researcher-made questionnaire based on the creative thinking skills curriculum. Descriptive statistics
and inferential statistics (Chi-square) were used to analyze the data.

Statistically, there is a difference between the views of the three groups, namely the

curriculum group, educational psychologists and educators in the element of objectives, content,
teaching methods and curriculum evaluation in relation to the curriculum model based on creative
thinking skills for elementary students.
The results of the study generally show that based on the designed curriculum model,
creative thinking skills based on the three main components of knowledge, attitude and skills for
primary school children, revising the usual student education programs and paying more attention to
the creative factor is necessary in educational programs. It is suggested that curriculum planners and
educators in the elementary school try to exploit the goals mentioned in this model and include them
in their current and future plans. Also, the authors of the elementary school textbooks should pay
attention to the use and arrangement of the content based on the suggested topics mentioned in the
model and use the suggested teaching and evaluation. It is suggested that according to the model
designed in the form of four main elements of the curriculum, which include: objectives, content,
teaching method and evaluation method, in further research other elements of the curriculum such as
teacher role, organizing space and learning environment, time, tools and learning tools, etc. be
consdiered.
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Table 3: Frequency of groups in this study in teaching methods

High Medium low Factor
p F p F P F
32% 11 53% 18 15% 5 Curriculum
67% 16% 21% 5 12% 3 Phycology
67% 100 19% 28 15% 22 Teachers
34.4 X2
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Table 4: Frequency of groups in this study in evaluation methods

Skils Attitude Knowledge
High Medium Low Factor
P F P F P F
6% 2 32% 11 62% 21 Curriculum
637% 15% 33% 8 4% 1 Phycology
57% 86 25% 38 17% 26 Teachers
47.3 X2
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Table 1: Frequency of groups in this study in goals

High Medium low Factor
P F P F p F
6% 2 64% 22 29% 10 Curriculum
Phycol
58% 14 33% 8 8% 2 veology
34% 51 30% 45 36% 54 Teachers
324 X2
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Table 2: Frequency of groups in this study in content

High Medium Low Factor
P F P F P F
6% 2 38% 13 60% 19 Curriculum
54% 13 37% 9 8% 2 Phycology
40% 61 33% 50 26% 39 Teachers
29.3 x?
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EEEICREN T Mol J[LE The mosque schools were the social, political, and religious

centers considered as a refuge for the turbulent urban life in the Islamic countries. To teach
religious affairs in a religious environment, the theocratic regimes in Iran began to construct
a new building called the mosque-school while benefitting from the background provided by
the mosque-shrines and the mosque- monastaries. Despite the available studies conducted
on the formation of these buildings and their physical features; it seems that the appearance
of these mosque-schools still has many lessons for the contemporary architecture of Iran. It
is not clearly known how the two educational (school) and worshipping areas (mosque) have
been linked with each other in the two eras of Timurid and Safavid and what features
distinguish mosque-schools from other combined forms of buildings. This research identifies
the relationship between the educational and worshipping centers, which are in fact the so-
called mosque-schools. The purpose of this article is to find out the relationship between the
two educational and worshipping areas in the Timurid and Safavid Eras and the distinctive
features of mosque-schools, as compared to the other combined forms.

The present study used interpretive-historical and case study research
methodology; and the analyses of the buildings are done by the method of logical reasoning.
In this case, first, the two educational and worshipping areas in each era were considered
separetly. Then the influence of these areas on the general form of the aforementioned
mosque-schools and also the way their different parts are related to each other were
analyzed.

To make a comparative study on the relationship between the mosque-schools of

the Safavid and Timurid Eras, seven cases of mosque-schools from these two eras were
selected, using a purposeful sampling method. Regarding the relationship between the
educational and worshipping areas, two general categories were introduced for typology. In
these typologies, the mosque-schools were divided in terms of hierarchy, location, and the
combination of the educational and worshipping areas. Moreover, the criteria for the
simultaneous development of education and training, focusing on education, promoting the
social interactions of the students in the mosqus and so on were introduced and, finally, these
criteria were compiled and explained in terms of design principles of educational-religious
centers. Principles, such as comprehensive development in various aspects, the importance
of discussion, the improvement of social interactions, mentioning spiritual issues and other
policies show the importance of these matters in the mosque-schools.
The major changes in the Safavid schools provided more suitable residential,
educational and worshipping areas for students. Sometimes schools had two separate
entrances to access educational and worshipping areas. During the Timurid Era, these two
sections were completely close to each other. Ghiasieh and Do-dar schools from the Timurid
Era and Chaharbagh and Hakim schools from the Safavid Era are the proofs of this fact. With
respect to the principles ruling over the in mosque-schools, for instance, respecting the
privacy of the students which, in turn, leads to creating spatial hierarchies and observing order
in the mosque-schools can be pointed out. Moreover, the importance of discussion and
paying attention to the central courtyard could also lead considering open and semi-open
spaces like porticos and also paying attention to natural elements in order to focus the mind
on thinking and educational development. These principles lead to the organization and
helped to focus on education along with worshipping in the school mosques.
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Fig. 5: Southeast corner of Do-Dar school courtyard
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Fig. 6: Do-Dar school ground floor and first floor plan
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Fig. 9: Balasar school area
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Fig. 10: Balasar school ground floor and first floor plan
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Fig. 13: Hakim school view
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Fig. 14: Hakim school ground floor and first floor plan
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Fig. 11: Chaharbagh school plan
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Fig. 12: Chaharbagh school frontal view [20]
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Table 1: The worshipping area in schools of the Timurid and Safavid eras [4]
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The structure of two-dome chamber with four-dome
chamber in four corners of the building in which
usually two of the dome chambers are bigger and
more prominent. One of the dome chambers usually
contains an altar which forms the worshipping area.
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Fig. 15: Molla Abdullah school courtyard
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Fig. 16: Molla Abdullah school ground floor and first floor plan
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Fig. 17. Spatial diagram of different types of mosque-school [22]
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Table 2: Categorizing schools of the Timurid and Safavid eras
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Table 3: Architecturally comparative comparison of the schools
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All schools are built on two floors.
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Because of the worshipping areas existing in all schools, they all have dome chambers.
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Using the courtyard and its desirable open area can be seen in all schools.
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Benefitting from natural elements can be seen in all schools.
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Mollah Abdullah school has one nave that is used as the praying room or the mosque which is also considered as the madrasa space. Based on the closed space of the nave
in this school, it is also known as the winter nave. 2
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Table 4: Analyzing the architectural relationship between educational and worshipping areas
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Fig. 18: The worshipping area as the dome chamber and the side nave in Isfahan’s Chaharbagh school [25]
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Fig. 19: Mashhad’s Do-Dar school from Timurid era with four dome chambers [25]



H. Hayaty, M. Behdarvand

(F+#)

Wigylgs bugeo o Gl o>

[YO] 4l amyoe 5 9005 sl yo 45 g (loosS ¥ pgas

Fig. 20: Quadruple domes in Timurid building- Ghiasieh school [25]

S5 9 G Sroysd o)l slizl Sl b Jour
Table 5: Component analysis of Timurid and Safavid school

Ssio o)l So3od )l adlge
(Safavid schools) (Timurid schools) (Component)
@ azg doy)] Sl 5 oyl sloss o138l o b5gel 5 ceges o S, 2w Baas 0,559, ool 5,505,

Mo Ysb (g,Baile Caz g 0)5 5 olab £oi
More public approach to education, increasing the number of schools
and their facilities, paying attention to the spatial diversity and function
to increase the longer stay of the students.

(Sslss 3)lge (5 50) a8l JolSS sl lozr (555!
Developed four porch patterns (two porch in some cases)

ale ojlae (B 50 (695,9 Wizl eolaiwl ¢ Slewd Wiz (599,9 LiSu
Eblez 4y

Multi-part entrances, using multiple entrances in some schools like
Chaharbagh school.

ookl b oo gl coinS o0, bl slad oS s amgs

o9y S g Al Joee lgie 4 ool (el polic
Consideration and extension of the courtyard space. Enhancing spatial
quality of the courtyard using natural elements as well as using it as a
place for discussion and study.

aabs gloo x> Sy 5l eslaul . el (> 50 ey olass il
ooy Olgie 4 bl g bl (S
Increasing the number of the madrasa in some schools. Using some
dorms on the ground floor, prayer hall and even courtyard as madrasa

0 x> oyssﬁsww‘ﬁ)f slal o 0 x> Slass uadl)sl

S 9 ey aslanl gLl ol
Increasing the number of the dorms, bigger dimensions, better spatial
quality and dorms with porches, closet and counter ceiling.

Aiile wolis g 5lad asldl jslaie a4y ol yoee g iome ailasS b gl
Okl Ejlez amjoe

Schools with separate dome chambers and alters for saying prayers and
worshipping purposes like Isfahan’s Chaharbagh School.

Wlew [ jeoad Ly Jy el caols slad oy eyl
Schools without any specific worshipping areas but located next to the
mosques.

o gl 584, b s aFLE (LAl (6LAS (g (w)lae
Schools without any specific worshipping areas with only educational
approaches.

Mostly religious approach

Slal o b Sl ez
Two or four porches

oo oslae (00 g e (6995 S sl Loges
(599)9 03¢ dw b 90 39275 aall gt j393 9 3,5 > adld
They commonly have one entrance but in some schools like

Khargerd Ghiasieh and Mashhad’s Do-Dar school, two or
three entrances have been observed.

La:o'l Ol o aib o b penis slasll g il > bl
Four porch courtyards and living rooms with two floors in
between

oo olgie 4 blel b liads 5l oslazul
Prayer hall and porches as the madrasa using the nave or
porches as madrasa

5oVl g ol wylae ;o oSy &g 4y o e
9 4dle oylae po 11555 olal g i ol b (eizren

BETN)
Scattered dorms in Prizad and Balasar schools and also
with more numbers and larger dimensions in Ghiasieh and
Do-Dar schools.

N 9§30k il e )1 2 S Gl
g Baeg 5 Glises bl bav e womes )3 550!
il glalad o pwjs sladil> yizxen
Prayer hall for worshipping rituals and teaching.
Education in mosque-schools through making speeches

and preaching and also study gatherings in worshipping
areas

Schools approach

Ay M5 S

School’s total form

5999
Entrance

bl
Courtyard

oe
Madrasa

6).?!.>
Dorm

Worshipping area




Tech. of Edu. J. 15(3): 591-610, Summer 2021 (V) VFoe Glasli oF o lads I als o i a0l (6 19Lis ole a4y puiai

G50k ) by 5o du o e ik gl F Sy
Table 6: Principles of designing the school environment in order to promote learning
Golone 0I5 1 8500 (lacaulin 3

&l loxs slo ) Sal, 093 33, & lene 0 (59, » ol 5l
Architectural solutions Impacts on architectural physical elements of two eras Educational policies affecting the architectural
physical elements
- Creating a spatial hierarchy - paying attention to the order and privacy of studen Paying attention to religious rules and students'
privacy
slad (poplebs 5 4l slas ols olans - 39l daezme 3590 )0 Codgtuns ol Aot 05)) Glojed jgods B9y 9 Sigel )
- Allocating prayer area and spatial organization - A sense of responsibility about the educational (calises olal o asl>
. L a T oae - .o environment ) L
A azrgi b phals g Ghigel ae) 40 e g9 - Development of education and training at the
igel 0,5 s yio HLS 50 Somune s same time (Comprehensive development in
[Cadlad 29) . .
i o X - Establishment of the mosque next to the school various aspects)
- More diversity in the educational and prayer . . L
ares based on the educational approach Oledee g M (Sl Cobge iali8l g slml Ul -
[FE U PP PO ERVEL o AW KV G- - The ability to create and increase the chance of
accommodation of students and teachers
iols g 5les 4Bl & . . i
R g S A o Mo S (GYgb (Sl 1y 25 5 olad goi -
- Establishing schools with individual dome . . . .
R . - Increasing the spatial and user diversity for long-term
chambers with an altar in order to , .
. students’ accommodation
say prayers and worship
Uosgal yol eld )l g dnugs - at>los Coan]
The importance of discussion

(oS dosd g (cages lalad (53 s -
- Considering public and semi-private spaces - Development and promotion of education
wlos 5 (plows )§ Cuz axdlyl colo -
- creating portico for gathering asnd discussion
azll jo b &imlos 4y azxgi -
- Paying attention to the students' discussions in
portico
59085 b oM 3lelas 4y g -
- Paying attention to students' interactions with each
other
b pogazr oo Cob S 4 axg -
- Paying attention to the quality of students' private

environment
9ol 3l @) (ysel 58 e

(Go390] 2 38 503) (arms (2,539, - 9 o8d BAS S etia) astine dwain b (535 50 bl -
- Environmental introversion (focus on education) (&"“)] Sl 5 loas; (Lass yo e Joloe o
- Central courtyard with a specific geometry (Mind Focus on education (Separation from unrelated
factors)

concentrator and paving the way for relaxation)
awyde Gan Gl Sl o -
- Separation from extracurricular interests

Slalah (535 dain SoF by S5 (sLab ol - bl 5ol 5 ol 9 4 g - Cagine 83,55
Ll Jyp. - Paying attention to the presence of water and plants Reminder to spirituality
. o . in the courtyard
- Creating a citation space with the help of strong R . -
geometry of natural spaces in the courtyard Ay 5 58 gl RS S el 5 cltu il ale -
s
- Relaxing and mindfulness factor for cerebration and
A factor of relaxation and concentration of the mind
for thinking and educational development
S jo bl g cosls 5l oolaiwl -

- Using hadiths and verses in inscriptions
5,5 g ol o bl | 4 azgs

(ssil> loanz 5l oolaiwl) (5,920 b3, - 5,55 g ol o cnlie L3I -
- Axial communication (use a circular - Appropriate relationship between teacher and Paying attention to the relationship between
arrangement) student the teacher and the student
Cole o SKen o8 L 5 K005 (55, celio 9y -
- A proper attitude of each other and public
participation in discussions

S sl o (6,155 50 g sy 3l ool - 20 DYlgs g bk g po e dszlye - 3 et ol plaisl) eloial OMele <l )|
- Using the school space to hold ;?ui)llc fe.vents - People and marketers’ visiting for religious questions (soges slas Q'?"‘ & duyde
aegazme Jold (05,9 peizme (285 i )0 - OMazs gz (5055 axzle - Promoting social interactions (Allocating a part
Gt 3 o ydn — yboo ie) (soges B 5 58959 . - Fh|ldren Y|5|t|ng for s«ihool educ.atlon of the school as a public space)
Tl 5 G (G9) GYsel Cuz axlal s (oo -
alos




H. Hayaty, M. Behdarvand

F+N)

- Considering the entrance complex, including the
entrance complex and the public hall (the joint

- courtyard and portico used for training, questioning
and answering and discussion

g ylagy bugeo o Tl o>

between city and school)
Pzl Ldor 0.5 (554 (5L 5 ans o plesl -
EUWGRVY
- The integration of the school and urban area

while maintaining the independence of the
school

St slad o anyue pleol -
- The integration of the school into the urban
area
Syglre 58 (6 e Hleitlu b dnjus plesl -
Sb slad

- The integration of the school with the urban
building in the vicinity of the urban area

Ll 5 Qo glad 4 azgi -

- Considering the outdoor space and courtyard

(Peo) Sl dlwg 4 asjoe Galises polic Wgw -

- The connection of different elements of school by

Sl b (g0l 5 (S5 So
Connecting life and education with nature

nature (courtyard)

o slad b akuly )0 1o oSl 4 azgs -

- Regarding religious rules in relation to outdoor space

S99 hisel (e alold o yieS -

- The minimum distance between education and
training

5590] e gialil (6lad sl 4 sl 10 o G55 o odes 2 S
odalice yw,lae polie jo .Cuslosg Joglhe o2 0,90 ;0 il
Ll )l 5o iloo b paiivens 9 o5l 0090 ion G ol bao yoe a5 0l

Alansls il o SIS va a5l (S g wlaals Lbge] 0,518

OB v g o5y llo

sdiags Glyie 4 (Sl dal> 558 GBI Ol camgh IS cnl 5o
Jelos s mls 5 Gon (Baios By, dllas 55105 50 (ot
(98 odinn g lgie 4 Wy logy lags @515 L g (Jolax g loaiss
Alae s ol 5 asaie fooge Slusl (ganaiss slo iz o

sl ) San

19598 g Sl

S Ay (e g Blate a5 1S 0 (SN sl jac (0T o e

0,99 38 10 gl 5 duls slad g0 oS5 il slaoguds
oS 5 e o anaies 50 Ojso 4 45 (S9ho 5 S 90
oasede o9l 5 Gl (6L 4y g s il e il 5 6,5 slr
Gonaiws 93 (nl )3 OlFen ) Aol 3590 (o)l Ao oS 035
sl Bal; dacaslw cpl 5l plaS o a4y azgs gbiwly jo ol gl IS
Sty o o otisal STe (b Jpol olsis b allons
A 09 (Jeol ol oad LI P Jgaz 50 b9z g Ghjsel Sl
csslozm] OOl sl cimlie Coponl scilites slal 3 dls den
W oylal £ Jgaz jo aF gbbcailas K0 g Olhgine 44 20,54
WS o azien |y baa jae domes jo Plaw cpl 4 4z g5 Coenl
5 elad olye allo slnl o OMb pased o, Cule, L
bl> 4 4595 5 aibis cenl 0,08 o 56 o)l o ol ol
wile (pogasdes 5 b slad (38,5 Sl 0 cel izen 655 0
GRS S g3 Sq sk polie jpho 4 dag (e 5 axly)]
Slgiise i5al ol 2 B0 55 a3 058 o0 (SBjgal 0, 5 SE sl

Bl dje e @ 5l 2l g oyl (2155950 el el

S 35 Az

Slaogein; b g wis)S Culex 5 Culie 2agh ik cnl Slaal
5 Calem 0 dlie ol cale 55 gz 5o 1y Lo oliyldl,S
pmled Slo,08 5 Sas wssls

gilie 2 09

€l oais Lo By si lawgy adlie o )lad 4595 a®

Lol ccanl ooy aiaS oo [lawn ailBlas jeboas dus o g domans 8,l50
5 higel Glad 90 S5 (SKslz 5 dwyie —azmas 550 1S
8,0 ol Sl g2 0ol Gl a4y Sz P (oS
T Ggi (nl Sl n Gl b oS Sy 3529 du e S
s 4 lagl slagal (28l @ly s2gien b lsn b s S
potie Bl Cewd oDl by90 50 a0 doree (g less i

355 4 (55005 090 A L § SKa 5,509, (5980 0,90 ;3 bj90]



Tech. of Edu. J. 15(3): 591-610, Summer 2021 (#+9)

VFer lawli oF o lous I8 wls i jg0] (549U code 4y puii

[14] Allahyari F, Fayaz Anoosh A. H, Goodarzi M. [The movement
of developing the educational institutions during the Timurid
period and the role of the sultans and Khavatin in its
advancement]. Journal of Historical Researches. 2016; 9(17):
19-46.

[15] Norouzi J. Iranian Civilization in the Safavid era. Tehran:
Cultural Institute of Borhan School; 2008. Persian.

[16] Vakilian M. History of Education in Islam and Iran. Tehran:
Payame Noor University; 2002. Persian.

[17] Sami Azar A. History of Iran school’s transformation.
Tehran: organization of renewal, equipping and developing
schools of Tehran Press. Iran; 1977. Persian.

[18] Ansari J. Art and architecture of Iran: Introduction to the
Arts and Phenomena of Iran’s Architecture. Tehran: Sobhan
Noor; 2010. Persian.

[19] Eshraghi A. [Translation of the art and architecture of
Islam]. Bloom J. Blair Sh. (Authors). Tehran: Soroosh
Publications; 2002. P. 61. 491. Persian.

[20] Hayati H, Rahmatnia A, Kavarizadeh H, [Typology of
Traditional School Architecture with an Emphasis on the Effect
of Educational Policies, Case Study: Safavid Era]. Scientific
Journal of Bagh-e Nazar. 2019; 16(81): 61-82. Persian.

[21] Rafiyi Mehrabadi A. Isfahan National Monuments. Teran:
Society for the National Heritage of Iran; 1973. Persian.

[22] Afsar K. [Translation of The Islamic Architecture of Iran and
Turan: The Timurid]. Wilber D (Author). Tehran: Cultural
Heritage organization of Iran; 1995. P. 265. Persian.

[23] Navaei A, Ghafari Fard A. History of political, social,
economic and cultural developments in Iran during the Safavid
period. Tehran: Samt; 2010. Persian.

[24] Hoseini Alamdari A, Mousavi S, Keramati H, Saadatmand M.
[The Typology of the Mosque-Schools of Iran based on the
Method of Access]. Scientific Journal of Bagh-e Nazar. 2017;
14(53): 57-68. Persian.

[25] Haji Ghasemi K. Schools Ganj-name. Tehran: Cultural
Heritage organization of Iran; 2000. Persian.

[26] Sarvghad Moghaddam A. [Translation of Athar-e Iran].
Godard A (Author). Mashhad: Islamic Research Foundation of
Astane Quds Razavi; 1987. P. 244. Persian.

[27] Akhshini A. [Translation of Timurid architecture in
Khurasan]. Okin B (Author). Mashhad: Islamic Research
Foundation of Astane Quds Razavi; 2007. P. 462. Persian.

.,\.';Logcab.o

[1] Etesam I. [Translation of Islamic architecture]. Hillenbrand,
R (Author). Tehran: Tehran Municipality ICT Organization; 2011.
Persian.

[2] Kiani M. The Architecture of Iran in the Islamic Era. Tehran:
Samt; 2011. Persian.

[3] Soltanzadeh H. History of Iranian schools from ancient times
to Dar al-Funoon. Tehran: Negah; 1985. Persian.

[4] Hooshyari M, Pournaderi H, Fereshteh nezhad S. [Typology
of Masjid-Madrasa in the Islamic Architecture of Iran,
Investigating the Correlation between Educational and
Devotional Spaces]. Journal of Iranian Architecture Studies.
2013; 1(3): 37-54. Persian.

[5] Motadayen H, Ahangari, M. [Rethinking in the connection
between school and city according to school sociability analysis
in Timurid era till early fourteenth century in Iran]. Honar-Ha-
Ye-Ziba Architecture and Urban Journal. 2017; 21(4): 75-86.
Persian.

[6] Bemanian M, Momeni K, Soltanzadeh H. [Comparative study
of architecture specifications design in Qajar and Safavid
mosque-schools].  Armanshahr  Architecture &  Urban
Development journal. 2013; 6(11): 15-34. Persian.

[7] Mahdavi nezhad M, Ghasem Pour Abadi M, Mohammad Lavi
A. [Typology of mosque- schools in Qajar eral. Journal of Studies
on Iranian-Islamic City. 2012; 3(11): 5-15. Persian.

[8] Vasiq B, Ghadrdan Gharamaleki R. [The Concept of
Education and its impact on the architecture of Islamic Schools].
Scientific Journal of Researches in Islamic Architecture. 2016;
4(12): 40-58. Persian.

[9] Hayaty H, Gholami F. [Concept of education and its effects
on architecture of mosque-schools in Qajar eral. Journal of
Technology of Education (JTE). 2020; 14(1): 1-20. Persian.

[10] Dorri A, Talischi Q, Jabaran F. [Finite and infinite of the
spatial structure of Islamic Architecture in the mosques of the
Safavid era (Case study Sheikh Lotfollah Mosque and Imam
Isfahan)]. Scientific Journal of Researches in Islamic
Architecture. 2019; 6 (2): 19-38. Persian.

[11] Amirkhani Gh. Timurid dynasty. Tehran: Iran cultural
studies; 2004. Persian.

[12] Mohseni M. [An Assessment of the Evolution of Structural
Forms of Iranian Schools: Seljukid Era into Ghajar Period. From
the Fifth to the Fourteenth Century AH]. Scientific Journal of
Researches in Islamic Architecture. 2019; 7(1): 69-86. Persian.

[13] Pirnia M. Introduction to Iranian Islamic Architecture.
Tehran: Iran University of Science and Technology Publication;
2003. Persian.


http://www.jaco-sj.com/jufile?ar_sfile=1025607
http://www.jaco-sj.com/jufile?ar_sfile=1025607
http://www.jaco-sj.com/jufile?ar_sfile=1025607
http://library.blogzz.ir/%da%a9%d8%aa%d8%a7%d8%a8-%da%86%d8%a7%d9%be%db%8c/%d9%85%d8%b9%d9%85%d8%a7%d8%b1%db%8c-%d8%a7%db%8c%d8%b1%d8%a7%d9%86%d8%af%d9%88%d8%b1%d9%87-%d8%a7%d8%b3%d9%84%d8%a7%d9%85%db%8c-%d9%85%d9%82%d8%af%d9%85%d9%87%e2%80%8c%d8%a7%db%8c-%d8%a8%d8%b1.html
http://library.blogzz.ir/%da%a9%d8%aa%d8%a7%d8%a8-%da%86%d8%a7%d9%be%db%8c/%d9%85%d8%b9%d9%85%d8%a7%d8%b1%db%8c-%d8%a7%db%8c%d8%b1%d8%a7%d9%86%d8%af%d9%88%d8%b1%d9%87-%d8%a7%d8%b3%d9%84%d8%a7%d9%85%db%8c-%d9%85%d9%82%d8%af%d9%85%d9%87%e2%80%8c%d8%a7%db%8c-%d8%a8%d8%b1.html
http://library.blogzz.ir/%da%a9%d8%aa%d8%a7%d8%a8-%da%86%d8%a7%d9%be%db%8c/%d8%aa%d8%a7%d8%b1%db%8c%d8%ae-%d9%85%d8%af%d8%a7%d8%b1%d8%b3-%d8%a7%db%8c%d8%b1%d8%a7%d9%86-%d8%a7%d8%b2-%d8%b9%d9%87%d8%af-%d8%a8%d8%a7%d8%b3%d8%aa%d8%a7%d9%86-%d8%aa%d8%a7-%d8%aa%d8%a7%d8%b3%db%8c.html
http://library.blogzz.ir/%da%a9%d8%aa%d8%a7%d8%a8-%da%86%d8%a7%d9%be%db%8c/%d8%aa%d8%a7%d8%b1%db%8c%d8%ae-%d9%85%d8%af%d8%a7%d8%b1%d8%b3-%d8%a7%db%8c%d8%b1%d8%a7%d9%86-%d8%a7%d8%b2-%d8%b9%d9%87%d8%af-%d8%a8%d8%a7%d8%b3%d8%aa%d8%a7%d9%86-%d8%aa%d8%a7-%d8%aa%d8%a7%d8%b3%db%8c.html
http://jias.kashanu.ac.ir/article-1-272-en.html
http://jias.kashanu.ac.ir/article-1-272-en.html
http://jias.kashanu.ac.ir/article-1-272-en.html
http://jias.kashanu.ac.ir/article-1-272-en.html
http://jias.kashanu.ac.ir/article-1-272-en.html
http://jias.kashanu.ac.ir/article-1-272-en.html
https://jfaup.ut.ac.ir/article_61658_en.html
https://jfaup.ut.ac.ir/article_61658_en.html
https://jfaup.ut.ac.ir/article_61658_en.html
https://jfaup.ut.ac.ir/article_61658_en.html
https://jfaup.ut.ac.ir/article_61658_en.html
https://jfaup.ut.ac.ir/article_61658_en.html
http://www.armanshahrjournal.com/article_33462.html?lang=en
http://www.armanshahrjournal.com/article_33462.html?lang=en
http://www.armanshahrjournal.com/article_33462.html?lang=en
http://www.armanshahrjournal.com/article_33462.html?lang=en
http://iic.icas.ir/
http://iic.icas.ir/
http://iic.icas.ir/
http://www.iust.ac.ir/jria/article-1-546-en.html&sw=Altar
http://www.iust.ac.ir/jria/article-1-546-en.html&sw=Altar
http://www.iust.ac.ir/jria/article-1-546-en.html&sw=Altar
http://www.iust.ac.ir/jria/article-1-546-en.html&sw=Altar
http://jte.sru.ac.ir/article_1028_en.html
http://jte.sru.ac.ir/article_1028_en.html
http://jte.sru.ac.ir/article_1028_en.html
http://jte.sru.ac.ir/article_1028_en.html
http://jria.iust.ac.ir/article-1-1009-en.html
http://jria.iust.ac.ir/article-1-1009-en.html
http://jria.iust.ac.ir/article-1-1009-en.html
http://jria.iust.ac.ir/article-1-1009-en.html
http://jria.iust.ac.ir/article-1-1009-en.html
http://ensani.ir/fa/article/author/8417
http://ensani.ir/fa/article/author/8417
https://www.sid.ir/en/journal/ViewPaper.aspx?ID=696229
https://www.sid.ir/en/journal/ViewPaper.aspx?ID=696229
https://www.sid.ir/en/journal/ViewPaper.aspx?ID=696229
https://www.sid.ir/en/journal/ViewPaper.aspx?ID=696229
https://www.goodreads.com/book/show/2132870._
https://www.goodreads.com/book/show/2132870._
https://www.goodreads.com/book/show/2132870._
https://www.sid.ir/en/journal/ViewPaper.aspx?ID=669090
https://www.sid.ir/en/journal/ViewPaper.aspx?ID=669090
https://www.sid.ir/en/journal/ViewPaper.aspx?ID=669090
https://www.sid.ir/en/journal/ViewPaper.aspx?ID=669090
https://www.sid.ir/en/journal/ViewPaper.aspx?ID=669090
https://www.gisoom.com/book/1832823/%DA%A9%D8%AA%D8%A7%D8%A8-%D8%AA%D9%85%D8%AF%D9%86-%D8%A7%DB%8C%D8%B1%D8%A7%D9%86-%D8%AF%D8%B1-%D8%AF%D9%88%D8%B1%D9%87-%DB%8C-%D8%B5%D9%81%D9%88%DB%8C%D9%87/
https://www.gisoom.com/book/1832823/%DA%A9%D8%AA%D8%A7%D8%A8-%D8%AA%D9%85%D8%AF%D9%86-%D8%A7%DB%8C%D8%B1%D8%A7%D9%86-%D8%AF%D8%B1-%D8%AF%D9%88%D8%B1%D9%87-%DB%8C-%D8%B5%D9%81%D9%88%DB%8C%D9%87/
https://www.gisoom.com/book/1832823/%DA%A9%D8%AA%D8%A7%D8%A8-%D8%AA%D9%85%D8%AF%D9%86-%D8%A7%DB%8C%D8%B1%D8%A7%D9%86-%D8%AF%D8%B1-%D8%AF%D9%88%D8%B1%D9%87-%DB%8C-%D8%B5%D9%81%D9%88%DB%8C%D9%87/
https://www.pnueb.com/courses/ls/245/260/%D8%AA%D8%A7%D8%B1%DB%8C%D8%AE-%D8%A2%D9%85%D9%88%D8%B2%D8%B4-%D9%88-%D9%BE%D8%B1%D9%88%D8%B1%D8%B4-%D8%AF%D8%B1-%D8%A7%D8%B3%D9%84%D8%A7%D9%85-%D9%88-%D8%A7%DB%8C%D8%B1%D8%A7%D9%86
https://www.pnueb.com/courses/ls/245/260/%D8%AA%D8%A7%D8%B1%DB%8C%D8%AE-%D8%A2%D9%85%D9%88%D8%B2%D8%B4-%D9%88-%D9%BE%D8%B1%D9%88%D8%B1%D8%B4-%D8%AF%D8%B1-%D8%A7%D8%B3%D9%84%D8%A7%D9%85-%D9%88-%D8%A7%DB%8C%D8%B1%D8%A7%D9%86
http://www.lib.ir/book/85734838/%D8%AA%D8%A7%D8%B1%DB%8C%D8%AE-%D8%AA%D8%AD%D9%88%D9%84%D8%A7%D8%AA-%D9%85%D8%AF%D8%A7%D8%B1%D8%B3-%D8%AF%D8%B1-%D8%A7%DB%8C%D8%B1%D8%A7%D9%86/
http://www.lib.ir/book/85734838/%D8%AA%D8%A7%D8%B1%DB%8C%D8%AE-%D8%AA%D8%AD%D9%88%D9%84%D8%A7%D8%AA-%D9%85%D8%AF%D8%A7%D8%B1%D8%B3-%D8%AF%D8%B1-%D8%A7%DB%8C%D8%B1%D8%A7%D9%86/
http://www.lib.ir/book/85734838/%D8%AA%D8%A7%D8%B1%DB%8C%D8%AE-%D8%AA%D8%AD%D9%88%D9%84%D8%A7%D8%AA-%D9%85%D8%AF%D8%A7%D8%B1%D8%B3-%D8%AF%D8%B1-%D8%A7%DB%8C%D8%B1%D8%A7%D9%86/
https://www.researchgate.net/publication/325454698_Comparison_of_Architectural_Design_of_Safavieh_Mosques_in_Isfahan_and_Mongolian_Mosques
https://www.researchgate.net/publication/325454698_Comparison_of_Architectural_Design_of_Safavieh_Mosques_in_Isfahan_and_Mongolian_Mosques
https://www.researchgate.net/publication/325454698_Comparison_of_Architectural_Design_of_Safavieh_Mosques_in_Isfahan_and_Mongolian_Mosques
https://www.soroushpub.com/fa/product/view/283/245/parent/156/%D9%87%D9%86%D8%B1-%D9%88-%D9%85%D8%B9%D9%85%D8%A7%D8%B1%DB%8C-%D8%A7%D8%B3%D9%84%D8%A7%D9%85%DB%8C
https://www.soroushpub.com/fa/product/view/283/245/parent/156/%D9%87%D9%86%D8%B1-%D9%88-%D9%85%D8%B9%D9%85%D8%A7%D8%B1%DB%8C-%D8%A7%D8%B3%D9%84%D8%A7%D9%85%DB%8C
https://www.soroushpub.com/fa/product/view/283/245/parent/156/%D9%87%D9%86%D8%B1-%D9%88-%D9%85%D8%B9%D9%85%D8%A7%D8%B1%DB%8C-%D8%A7%D8%B3%D9%84%D8%A7%D9%85%DB%8C
http://www.bagh-sj.com/article_99231.html?lang=en
http://www.bagh-sj.com/article_99231.html?lang=en
http://www.bagh-sj.com/article_99231.html?lang=en
http://www.bagh-sj.com/article_99231.html?lang=en
https://ijas.usb.ac.ir/article_1527_e881e140a92219379a2a671ecce1bef4.pdf
https://ijas.usb.ac.ir/article_1527_e881e140a92219379a2a671ecce1bef4.pdf
https://www.worldcat.org/title/timurid-architecture-of-iran-and-turan/oclc/15195116
https://www.worldcat.org/title/timurid-architecture-of-iran-and-turan/oclc/15195116
https://www.worldcat.org/title/timurid-architecture-of-iran-and-turan/oclc/15195116
https://samta.samt.ac.ir/content/9708/%D8%AA%D8%A7%D8%B1%DB%8C%D8%AE-%D8%AA%D8%AD%D9%88%D9%84%D8%A7%D8%AA-%D8%B3%DB%8C%D8%A7%D8%B3%DB%8C-%D8%A7%D8%AC%D8%AA%D9%85%D8%A7%D8%B9%DB%8C-%D8%A7%D9%82%D8%AA%D8%B5%D8%A7%D8%AF%DB%8C-%D9%88-%D9%81%D8%B1%D9%87%D9%86%DA%AF%DB%8C-%D8%A7%DB%8C%D8%B1%D8%A7%D9%86-%D8%AF%D8%B1-%D8%AF%D9%88%D8%B1%D9%87-%D8%B5%D9%81%D9%88%DB%8C%D9%87
https://samta.samt.ac.ir/content/9708/%D8%AA%D8%A7%D8%B1%DB%8C%D8%AE-%D8%AA%D8%AD%D9%88%D9%84%D8%A7%D8%AA-%D8%B3%DB%8C%D8%A7%D8%B3%DB%8C-%D8%A7%D8%AC%D8%AA%D9%85%D8%A7%D8%B9%DB%8C-%D8%A7%D9%82%D8%AA%D8%B5%D8%A7%D8%AF%DB%8C-%D9%88-%D9%81%D8%B1%D9%87%D9%86%DA%AF%DB%8C-%D8%A7%DB%8C%D8%B1%D8%A7%D9%86-%D8%AF%D8%B1-%D8%AF%D9%88%D8%B1%D9%87-%D8%B5%D9%81%D9%88%DB%8C%D9%87
https://samta.samt.ac.ir/content/9708/%D8%AA%D8%A7%D8%B1%DB%8C%D8%AE-%D8%AA%D8%AD%D9%88%D9%84%D8%A7%D8%AA-%D8%B3%DB%8C%D8%A7%D8%B3%DB%8C-%D8%A7%D8%AC%D8%AA%D9%85%D8%A7%D8%B9%DB%8C-%D8%A7%D9%82%D8%AA%D8%B5%D8%A7%D8%AF%DB%8C-%D9%88-%D9%81%D8%B1%D9%87%D9%86%DA%AF%DB%8C-%D8%A7%DB%8C%D8%B1%D8%A7%D9%86-%D8%AF%D8%B1-%D8%AF%D9%88%D8%B1%D9%87-%D8%B5%D9%81%D9%88%DB%8C%D9%87
http://www.bagh-sj.com/article_51279.html?lang=en
http://www.bagh-sj.com/article_51279.html?lang=en
http://www.bagh-sj.com/article_51279.html?lang=en
http://www.bagh-sj.com/article_51279.html?lang=en
http://unipress.sbu.ac.ir/sites/default/files/Ganjnameh%20Vol%205%20%281-35%29_0.pdf
http://unipress.sbu.ac.ir/sites/default/files/Ganjnameh%20Vol%205%20%281-35%29_0.pdf
https://ketabnak.com/book/84605/%D8%A2%D8%AB%D8%A7%D8%B1-%D8%A7%DB%8C%D8%B1%D8%A7%D9%86-%D8%AC%D9%84%D8%AF-%D8%A7%D9%88%D9%84-%D9%88-%D8%AF%D9%88%D9%85
https://ketabnak.com/book/84605/%D8%A2%D8%AB%D8%A7%D8%B1-%D8%A7%DB%8C%D8%B1%D8%A7%D9%86-%D8%AC%D9%84%D8%AF-%D8%A7%D9%88%D9%84-%D9%88-%D8%AF%D9%88%D9%85
https://ketabnak.com/book/84605/%D8%A2%D8%AB%D8%A7%D8%B1-%D8%A7%DB%8C%D8%B1%D8%A7%D9%86-%D8%AC%D9%84%D8%AF-%D8%A7%D9%88%D9%84-%D9%88-%D8%AF%D9%88%D9%85
https://www.amazon.com/Timurid-Architecture-Khurasan-Islamic-architecture/dp/0939214350
https://www.amazon.com/Timurid-Architecture-Khurasan-Islamic-architecture/dp/0939214350
https://www.amazon.com/Timurid-Architecture-Khurasan-Islamic-architecture/dp/0939214350

H. Hayaty, M. Behdarvand

Wigylgs bugeo o Gl o>

..\...'L)| wb..i’;)lf 65’.’-‘:‘5“5 &5)‘..\.@ Lm.e,e
ol dhe j0 (gilors waige ALl
Shoe glagl abl e Ly pRasls
SAY Jls o 1y g)less aSasas gl S
Sy W Jlo g 0l oYed el oBiils
Ry danto 1) 6 lene (ol IS

Aidgel il o el
Behdarvand, M. Student of Architecture, Architecture
Department, Institute for Higher Education ACECR Khuzestan,

Ahwaz, Iran.
L= Mahsa.bhdv@gmail.com

R LSOt JEN
AUTHOR(S) BIOSKETHES

(S lans 05,5 sale Cip gie STl al>
sl plil o sl o jlgal ofjT ol iils
39 M (5 jlene (cwdige (6550 S o
09,5 sole Sla gie lpie 4 ol I
S ey Jgiiin Slsal axls (6 lexe
5 ole 5 Son il Sblona L Lyl

A5, (g5l
Hayaty, H. Lecturer, Architecture Department, Islamic Azad

University, Ahwaz, Iran.
L2 hamed-hayaty@iauahvaz.ac.ir

&) http://dx.doi.org/10.22061/tej.2021.6685.2433

Citation (Vancoure): Hayaty H, Behdarvand M. [Comparative study between the educational and worship areas in
the mosque-schools during Timurid and Safavid era]. Tech. Edu. J. 2021; 15(3): 591-610

COPYRIGHTS

08

N W

4\] ©2021 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.




Tech. Edu. J. 15(3): 611-622, Summer 2021

(TEJ)

TEJ Homepage: jte.sru.ac.ir

8 Technology of Education Journal
Tl

SRTTU

ORIGINAL RESEARCH PAPER

Effect of real education model on visual-spatial visualization considering the role of
technical self-efficacy of male technical and engineering students in technical
drawing
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ABSTRACT

This study aims at examining the effect of real-world teaching model on
Received: 10 November 2020 the visual-spatial visualization focusing on the role of technical self-efficacy of male technical-
Reviewed: 9 January 2021 engineering students in technical drawing.
Revised: 12 February 2021 m This study applies semi-experimental design using pretest-posttest method. The statistical

opulation of the study includes 400 male associate students in technical courses among whom 40
Accepted: 15 March 2021 pop v ) . .g

students were selected as the sample, using random cluster sampling method. The instruments
included researcher-made questionnaires of technical self-efficacy, visual-spatial visualization and
evaluation of real-world teaching model. The validity and reliability of the aforementioned

KEYWORDS: questionnaires were measured using the content validity as well as considering the ideas and

Real education model suggestions of experienced professors, curriculum and psychology experts. Cronbach’s Alpha

Visual-visualization visualization coefficient for subscales of self-confidence, motivation and perseverance, innovation and
Technical self-efficacy questionnaires of technical self-efficacy, visual-spatial visualization, evaluating a real-world teaching
Technical drawing model were found to be 0.88, 0.75, 0.81, 0.90, 0.80 and 0.77, respectively.

m The results showed that the real-world teaching model has an influence on the male
engineering students’ technical self-efficacy, its dimensions, and their visual-spatial visualization in

* Corresponding author technical drawing; and technical self-efficacy, with its mediating effect, is effective on the influence of
t% A.badeleh@cfu.ac.ir real-world learning model on students’ visual-spatial visualization. Students are suitably satisfied with
@ (+98911) 7802336 the teaching method that is based on the real-world model in the components involved in using this

model to understand the maps, geometrical design, tangible 3-D models, and usefulness of the real-
world models. However, their satisfaction with the components of using and applying practical
teaching of the real-world models is not appropriate.

Real models enhance students' vision for preparing the maps on the basis of the real-time
industrial model as well as its reconstruction. Drawing maps on the basis of 3D images, simplifying the
design of maps, and facilitating the process of working with real-time industrial collections and
mechanisms to identify and understand the solutions for technical problems lead students to gain new
and innovative experiences.
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Table 2: Results of normality test of the research variables

Kolmogorov-Smirnov

The dependent variables

The statistics Degrees of freedom Significance level
Pre-exam 0.48 20 0.97
Visual visualization - spatial
Post-test 0.61 20 0.83
Pre-exam 0.50 20 0.95
Self confidence
Post-test 0.62 20 0.83
Pre-exam 0.62 20 0.82
Motivation and perseverance
Post-test 0.99 20 0.27
Pre-exam 0.65 20 0.78
Innovation
Post-test 0.54 20 0.92
Pre-exam 1.04 20 0.22
Technical self-efficacy
Post-test 0.81 20 0.51
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Table 3: Calculation of the mean comparison of the post-test of the spatial-visual visualization of the control and experimental groups

Loon test I
Group Number Average Amount t Degrees of Significance
F Significance level freedom level
The experiment 20 59.50
3.56 0.06 -3.24 38 0.00
Control 20 47.70
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Table 4: Calculation of the mean comparison of the self-efficacy of the post-test of the control and experimental groups

Group Léor? .tESt Number Average Amount t Degrees of Significance
F Significance level freedom level
The experiment 20 122.80
Control 0.84 0.36 20 65.22 -15.22 38 0.00
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Table 5: Summary of multivariate analysis of covariance for self-efficacy dimensions (self- confidence, motivation, persistence and initiative)

Sum of Degrees of Average of The significance
Source F
squares freedom squares level
Self confidence 3984.71 1 3984.71 165.66 0.00
B;:(‘)’:e;” Motivation and perseverance 3044.36 1 3044.36 46.49 0.00
Innovation 2501.01 1 2501.01 113.91 0.00
Self confidence 841.83 35 24.05
Inside the Motivation and perseverance 2291.66 35 65.47
groups
Innovation 768.46 35 21.95
Self confidence 579.63 40
Total Motivation and perseverance 43052 40
Innovation 34704 40
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Table 6: Modified means of the experiment group

Variable Difference of meanings The standard error The significance level

Self confidence Pre-exam 21.07 1.63 0.00
Motivation and perseverance Post-test -21.07 1.63 0.00
Innovation Pre-exam 18.41 2.70 0.00
Self confidence Post-test -18.41 2.70 0.00
Pre-exam 16.69 1.56 0.00

Motivation and perseverance
Post-test -16.69 1.56 0.00
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Table 7: Investigating the role of mediating technical self-efficacy in the effect of real educational model on visual-spatial visualization of male technical students

Sum of Degrees of Average of The significance
Source F Eta
squares freedom squares level
Between Visual-spatial visualization 2839.22 1 2839.22 24.77 0.00 0.39
groups Technical self-efficacy 38626.22 1 38626.22 299.56 0.00 0.88
Inside the Visual-spatial visualization 4355.55 38 114.62
groups Technical self-efficacy 4899.75 38 128.94
Visual-spatial visualization 111541 40
Total
Technical self-efficacy 380065 40
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Table 8: Results of t-test related to students’ satisfaction from teaching method based on real-life teaching model
Variable Abundance Average Theoretical Test Degrees of Difference of Significance
average value freedom averages level
Understand the map with 20 4.60 4 5.67 19 0.60 0.00
the help of the model
Geometric design 20 4.74 4 4.95 19 0.74 0.00
Employment 20 4.07 4 0.33 19 0.06 0.74
Practical training 20 4.33 4 1.97 19 0.33 0.06
3D tangible models 20 4.66 4 4.61 19 0.66 0.00
Usefulness 20 4.66 4 5.62 19 0.66 0.00
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