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Integrating technology in the classroom is one of the essential
competencies of teachers in the age of information and communication technology. Achieving
new learning standards and meeting the learners’ needs in the present century depends on
this competence. One of the most important issues and challenges in this field is the low
knowledge, skills and attitudes of teachers in achieving the desired level of technology
integration in the classroom. This prevents the use of technological capabilities in order to
increase the quality of the teaching-learning process and alsoto meet the needs of the global
community. Therefore, itis necessary to examine the methods and strategies forempowering
teachers in this field and improving their level of technology integration in the classroom.
Accordingly, the present study aimedto investigate the impact of the learning community as
a learning strategy on improving the competence of high school teachers in integrating
technology in their classroom.

The research method was mixed with an explanatory plan. In the quantitative part,
the quasi-experimental method and the use of pre-test/ post-test with experimental and
control groups, and in the qualitative part, the content analysis method were used. In
conducting the research, knowledge and skills related to technology integration were
discussed and shared in the classroom in the experimental group through the learning
community, and the control group received the knowledge and skills related to technology
integration separately. The statistical population of the study included all male teachers
working in the first secondary school of District 2 of Kermanshah in the academic year of 1997-
98, accounting for 310, of whom 30 teachers were selected from the statistical population via
random sampling procedures and 15 via random placement in the experimental group and 15
others were included in the control group. In the qualitative section, all 15 teachers in the
experimental group were considered as participants. The data collection tool was a semi-
structured interview in the qualitative part and a researcher-made questionnaire in the
guantitative part, compiled of 50 items. The validity of the questionnaire was confirmed by
experts and its reliability was 0.97 using Cronbach's alpha. In the research, Momeni Rad’s
(2020) learning community design model was used. Data analysis was performed using analysis
of covariance using SPSS software and open coding was performed using MAXQDA software.

The results showed that teachers' learning community had a positive effect on their
integrated technology knowledge (p= 0.002 <0.01 and F= 3.465), teachers' attitude towards
technology integration (p=0.0166 and F =6.698) and also, the application of technology inthe
classroom by teachers (p=0.012 <0.05 and F=7.358) leading to increased teachers' knowledge,
attitude, and skills in integrating technology in the classroom. Also, the analysis of qualitative
data through open coding led to the extraction of six main categories, including search,
support, self-assessment, cognition development, daring to learn, and synergy identified as an
influential factor in the learning community on the integration of technology from teachers’
view.

The learning community can be a supportive and effective factorin increasing the
knowledge, attitude, and skills of teachers' technology integration in the classroom. Therefore,
by forming and supporting teacher learning communities, the growth and development of
teachers' professional competencies is increased in technology integration in the curriculum.
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Table 1:Steps of conducting research based on the learning community model
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Actions taken for each step
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Components of the learning
community

xS0l glazl o lalee o5 ols 8 jlie b oy M )0 (5,9L8 3:al aie) jo labae 05250 Jlus jo e sl L

dwj@byw

o 43l
2 Determining the subject and

Scenarios based on teachers' existing problems in integrating technology into the classroom were presented by involving the issue

teachers themselves in the learning community.
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Internet access was provided to teachers; Accessible communication tools with an easy-to-use interface for teachers'
participation in the learning community were selected and provided in person and virtually.
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Sharing up-to-date resources in various media formats through communication tools by the teachers themselves; Provide links

to sites related to topics related to technology integration in teaching and learning for teachers; Support the sharing of us eful
resources by teachers in groups.
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Guiding teachers on the path of learning through their own community and modeling contributions by the researcher; Continuous
presence of the researcher to play the role of scaffolding; Delegating authority to teachers while learning; Researcher involvement

in critical situations to resolve differences within the teacher community; Preventing some teachers from dominating the learning
community; Continuous and timely feedback on teachers' activities in the learning community.

Providing tools

Identify resources

S5 Jetes

Facilitation
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Components of the learning

Actions taken for each step

community
Bl ged LIS (6 iy 8 Lie & slabes (81955 15 Lakne 6,5 0l gloir] Slids LiSE5 sl g, s5,Lw 51,2 5 4t
£ 6 youia> Slad> (o o 564.|)il.'.’ 09,8 4 o2 b &S Hlie g Jobss 5|ﬁ@b@a)éﬁ)|& ooy jo oS lie Sy QLQ.LM 5!
5 Jols (511 sy o SLalad 515 55L5 3 0 bl o 28 laasie dawgy olales 51 Cules 555 2lls Slegbge o)k o
S Lie Sguge

Olelee o8 Lis
Prepare and implement a clear scenario for teacher learning community meetings; Encourage teachers to be more involved;
Personal invitation of teachers to participate in discussions; Provide opportunities for more interaction and participation both in

the Telegram group and in face-to-face meetings; Challenging topics; Support of teachers by technical experts when needed;
Provide informal spaces for teacher interaction and participation.
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Improving partnerships
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Familiarity of teachers with each other initially in person;Introduce and welcome them in the first session; Creating profiles for
individual teachers participating in the learning community; Use of friendly and humorous phrases and expressions and ice -
breaking activities; Organizing learning community meetings both in-person and out-of-person; Informing teachers about the
arrival and time of attendance as well as the quantity and quality of their presence in the learning community; Provide space and
opportunity to address the individual interests of teachers; Teachers blocked (by sending a message to their personal PV); Use
synchronous tools and emoticons in text communication.
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Increase social presence
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Assign a phone number and email address to the group to receive questions, answers, and tips. Provide support
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Assuring teachers of the security of their information; Paying attention to teachers' privacy and not violating it; Develop and Building trust

implement behavioral etiquette in the learning environment with the participation of teachers themselves; Pay attention to the
authenticity of sources and writings.
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Considering the time required for the learning community; Determining time for homework and reviewing activities; Determine Time

specific times to pay for simultaneous and asynchronous communication; Set aside time for discussions (by asking members to
chat via social media).
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Table 2:Interaction between the independent variable and the test of the dependent variable and its components
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Slgnl:sfi/c:Ince F Average of squares df Sum of squares variable
0905l (5,5L88:40) 095
0.066 3.696 0.116 1 0.116 Group (technology integration)
pre-test
S ge3T iy (G19) 055
0.074 3.465 0.131 1 0.131 03231t (1) 095
Pre-test group (knowledge)
BT S  S)og §
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Table 3:Levene's test for equality of Technology integration variable and its sub-components in the classroom
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Significance level df2 dfl F group
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Table 4: Analysis of covariance, the effect of learning community on teachers' technology integration knowledge
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Observed power effect size Significance level F Average of squares df L;ol{l Sum of squares Source
1 0.949 0.0001 160.447 6.057 3 18.171 ° " J
Corrected model
Towe 5l 2
0.973 0.386 0.0001 16.362 0.618 1 0.618 =0l e
Intercept
5,..nL oy u;l‘.}la Oj.a)'l ey
Oleles 5 ,5L8
1 0.894 0.0001 219.936 8.303 1 8/303
Teacher technology
integration knowledge
pre-test
0.910 0.118 0.002 3.465 0.444 1 0.444 (Jains ja0) 05,5
group
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Error
30 371.871 JS
Total
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Table 5: Modified means of two groups on knowledge of technology integration in the classroom
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Table 6:analysis of covariance, the effect of learning community on teachers' technology integration Attitude
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Observed . . Average of
effect size Significance level F df Sum of squares Source
power squares
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Error
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Table 7: Modified means of two group on Attitude of technology integration in the classroom
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Table 8:analysis of covariance, the effect of learning community on teachers' technology integration Application
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Significance
Observed power effect size € level F Average of squares df of squares Sum Source
1 0.906 0.0001 83.532 6.223 3 18.668 ° - J
Corrected model
Toe 5l 2
0.871 0.284 0.004 10.304 </VIA 1 0.768 Rt
Intercept
S 3Ld 3l 0,0 (905l ey
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Table 9: Modified means of two group on Application of technology integration in the classroom
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Table 10: analysis of covariance, the effect of learning community on teachers' technology integration
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Table 11: Modified means of integrating teacher technology in the classroom into two teaching groups
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YU o> ol o> Std. Error mean Source
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4016 3.828 0.046 3.922 Learning community
method
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Table 11: Open codes extracted from interview analysis
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Number of
teachers

sl eelas

Main themes

€2 ol

Sub-themes

Sbsless

Open source
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Sample speech of the participants
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15
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15

(8970 g
Search axis

S5 Sule>
Support
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Sl b hisel
S Sy, il gl

ailygbd J> ol o8l
Educational technology
search; Technology
issues; Mental
stimulation; Find a
technological solution

ey 5 (5 3LusgSl
ST SLRTSTIE
9,555k Sl
(e85 Sok sable

3 1) s 15 5len
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Technology application
modeling; Cognitive
feedback; Emotional-
motivational feedback;
Cooperation; Facilitate
the  application of
technology
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Exploring new educational technologies;
Talk about learning technologies; Raising
real and genuine issues regarding
technology integration; Asking questions
about technology integration; Finding
technological solutions; Increase
motivation to find ways to integrate
technology; Create a sense of curiosity
about new technologies.
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Cognitive and behavioral modeling of
technology application; Facilitate the
application of technology; Cognitive load
reduction of technology; Ongoing
supportive feedback on technology
integration; Emotional-motivational
scaffolding  technology  application;
Increase interaction and participation;
Hard and soft scaffolding; Encourage
learning to integrate technology in the
classroom.
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"When explaining some of the software my colleagues
used to teach, I thought | could use it in my own classroom,
so | was eager to search foritand see what it had. "l even
looked at his training file".
I only knew about the technologies that can be used in the
classroom, about PowerPoint and the smart board, but we
were in a group of colleagues and we talked about the
technologies, | saw how wide the application of technology
is and the techniques that can be used for "It used to be
better for the kids to learn. It was interesting and | thought
how far behind I am and | have to update myself".
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"The training courses they give us do not seem to work like
this, because in the short time | was in the group, the
friendly atmosphere we had helped me to learn a lot more
easily about technology and to pursue it with interest.
"And the experience of colleagues was really useful to me".
"The experience that some colleagues, especially Mr. ...
had with the application of technology, was very good, and
how much it helped me to learn a little bit about
technology, and it was very late, even if someone in the
virtual group we had was late. "Asking co-workers
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answered and guided, and the same respect and
conscientiousness of the people gave the group more
energy to make more effort for our own learning".
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assessment peer feedback; Self- Peer feedback on technology integration ) . )
reflection; Revision and  activity; Reflection and decision-making Ly 03 S o0 b)) 1o pils (6,9l Buali DS
scorrection  in the application of technology; Control  ‘When we talked about how to use technology in our class,
and monitor their performance in  we all looked at it, and by the way, in this group, we
integrating  technology; Repair and realized that the way we were doing was good or that we
modification of technology integration in  could do something different and improve it." "Most
the classroom; Performance correction  teachers now, of course | say to myself, maybe there are
;feedback  many like me who consider the use of technology in the
classroom on their own, but here | saw two or three
colleagues engaging children in the classroom with
technology. "They can do and even explain themselves.
They can learn very well from their own students." "In the
conversations we had and the technologies that my co-
workers used now, both in terms of methods and tools,
and the discussions that took place, | was constantly
evaluating myself in terms of how much | was integrating
technology into my class. | was doingand ... *
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p"a‘;]t'c"’: nowledge knowledge of the application of Practical howto use itto give homework for each lesson;
technology integration technology;  Growth of  practical "The group that was created and | was able to be in the
knowledge of technology integration; group. One of the good things was that at least we realized
Variety of technology integration that technology is not just computers and the Internet and
that we know how to write code, if we can implement a
method and technique in teaching that learning Let's make
it easy for children, it is also technology and" ...
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"The first time this project started and | was invited, |
wanted to not participate because | felt | did not know
anything about technology and technology is not very
useful for me as a religious teacher, but now | thank God
for this opportunity. "Because | was very eager to use
technology in teaching for students .."; "We have 5
systems in the school, both of which are very old, and the
other two are also said by the school principal. "When |
said this, one of my colleagues explained and guided me
well about virus-scanning, formatting, and even installing
Windows, and | was really scared, so | changed my
Windows system for a test".
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Improve BOUP 15 stimulate  collective growth; K 5o ok [ Se ()57 51 i o0ls 5 (905 055

interactions,
participate in learning;
Growing empathy

Knowledge and idea sharing; Use the
lived experience of peers; Variety of
technology integration  experience;
Creative ideas for integrating technology
into the classroom; Opportunity to learn
from experienced colleagues; Agree on
technology integration ideas;
Encouragement to group activities;
Group commitment and responsibility;
Cooperation and  coordination  of
teachers in the field of technology
integration;  Sharing  teaching and
learning technologies

‘Il used the word and powerpoint program and sometimes
the internet to search for photos that | needed to show my
students in class, but the discussions we had with a
colleague in this group and the good articles "Having two
colleagues in the group, good ideas came to my mind to
teach geography"; "Sometimes it was good for anyone to
search for the right technology to teach and present the
result in the group. This was good, and it made us all go
and do what we were supposed to do, and how interesting
it was in the group we presented. "Being and what they
found happened to be very useful, especially for those of
us who are teachers and do not have time and are too busy
with our lives to learn from the work of a colleague".
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EELL GGG RE N JISIEEE Training successful students interested in research in the first
stage requires invoking interest and motivation among them. In this regard their proper level

of motivation can only be achieved through the right educational approach. This motivation
is more importantin elementary school because in this period, the educational infrastructure
of students is formed and it has a great impact on higher education levels. The purpose of this
study was to present a model to strengthen the academic motivation of elementary school
students with emphasis on educational technologies.

The present study is an applied study in terms of purpose; in terms of nature and
research method, it is considered as qualitative. The statistical population of the study
consisted of university professors and experts in the field of education who were selected by
purposive sampling. Experts in this study were people who had at least 15 years of studying
or teaching experience in providing educational models. Sampling continued until the
theoretical saturation was obtained. Finally, 20 university professors and experts from Isfahan
province answered the research questions. To check the validity of the measurement tool,
content validity was used and interview questions were given to the professors and experts
to be checked in terms of their accuracy. Also, to determine the reliability of the measuring
instrument, the value of interclass correlation coefficient in terms of compatibility and
absolute agreement was confirmed. Interviews with experts were in the form of four main
questions related to general factors affecting the motivation of elementary school students,
factors affecting the motivation of elementary school students in relation to information and
communication technology, factors affecting the motivation of elementary school students in
relation to the teacher and factors affecting the motivation of primary school students were
related to the students themselves. Interpretive structural modeling approach using MATLAB
software was used to analyze the data.

The findings of Mick Mac analysis showed that eight factors were related to

strengthening the academic motivation of elementary school students with emphasis on
educational technologies which are divided into two categories of influential and linking
factors with regard to permeability and dependence. The factors including students’
attitudes, knowledge of information and communication technology, teachers' attitudes,
quality of content and the need for technical and telecommunication infrastructures in
relation to the subject were highly guided and highly dependent. In addition, the factors of
perceived ease, perceived usefulness and system quality had the highest impact and the least
impactin the current model compared to that of other components, respectively.
The results of this study showed that such factors as students’ attitudes,
information and communication technology knowledge, teachers' attitudes, content quality
and the need for technical and telecommunication infrastructure had a prominent role in
motivating students so that they could predict their motivational trajectory. In addition,
perceived ease, perceived usefulness, and quality of the educational system based on
interpretive structural modeling resulted in both having motivated students to learn more
and increasing their motivation to learn. Increasing teachers’ familiarity with up-to-date
information and technological knowledge and correcting students' attitudes towards
academic motivation were some of the practical suggestions in this article.
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Table 1:Factors affecting students’ educational motivation
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Table 2:Introduced affective factors on model representation
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Table 3:Self-interactive matrix
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Table 4: Primary accessibility matrix
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1 Vi
2 V2
3 \'E]
4 \Z:
5 V5
6 V6
7 V7
8 V8
sl (s Lo 0 S
Table 5: Final accessibility matrix
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Table 6: Factors ranking (first repetition)
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Row Factors Final set Primary set Common set Level
1 V1 1-3-4-6-7-8- 1 1
2 V2 2-3-4-6-7-8 2 2
3 V3 3-4-6-7-8 1-2-3-4-5-6-7-8 3-4-6-7-8 1
4 V4 3-4-6-7-8 1-2-3-4-5-6-7-8 3-4-6-7-8 1
5 V5 3-4-5-6-7-8 5 5 1
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7 V7 3-4-6-7-8 1-2-3-4-5-6-7-8 3-4-6-7-8 1
8 V8 3-4-6-7-8Y 1-2-3-4-5-6-7-8 3-4-6-7-8 1
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Table 7:Factors ranking (second repetition)
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Row Factors Final set Initial set Common set Level
1 Vi 1 1 1 2
2 V2 2 2 2 2
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EEL I RET T o JIGEEY The new situation caused by the outbreak of the Coronavirus
imposed unprecedented conditions on the education system of the countries. Although, prior

to this situation, teachers mostly would appear in their classrooms and use classical methods
like lectures to teach, now the new situation they are faced with demands continuing their
teaching only with the use of distance communication tools and teachers are forced to turn to
online teaching and change their teaching styles according to this space. Therefore, in these
circumstances and due to the importance of teachers' efficient use of this space and due to the
large amount of unreliable information in the digital space and the need to have a critical and
evaluative view of this space, teachers must have the required skills appropriate to these
conditions. We call this skill digital literacy. In Iran, the Ministry of Education has made decisions
to compensate for the effects of school closures, one of which is the launch of a "student
education network" abbreviated as "SHAD". From the very beginning, there has been a lot of
discussion about its efficiency from the users' point of view. In this regard, the purpose of this
study was to investigate the relationship between the level of digital literacy of teachers and
their views on the usability of the student educational network (SHAD).

The method of the present research was applied interms of purpose and descriptive-
correlational in terms of data collection. The statistical population of this study includeed all
primary teachers in Torbat-e Heydarieh in the academicyear 1399-1400; they were about 585
people. Statistical sample was determined using Cochran's formula of 232 people and also
simple random sampling method was used. In order to collect the required data and information
related to digital literacy, the standard digital literacy questionnaire of Ng (2012) was used.
Regarding usability, Bangor et al.’s (2009) system usability scale was used. This test consisted of
10 items. Odd test questions were direct questions and even questions were indirect ones.

After analyzing the data using SPSS software, the results obtained in descriptive

statistics showed that the average of digital literacy and its dimensions (technical, attitudinal,
emotional-social and cognitive) as well as usability were all above the average. The results of
correlation test, which examined the relationship between two variables, showed that the
relationship between digital literacy and its dimensions with usability was significant and the
highest value was related to the relationship between digital literacy and usability, which was
0.49. The results of regression test with the aim of predicting usability based on digital literacy
also showed that digital literacy could predict 24% of the usability variable. The results of
regression test with the aim of predicting usability based on the dimensions of digital literacy
showed that the effect of technical and attitudinal dimensions on usability was confirmed and
could predict almost 26% of the usability variable and the effect of cognitive and emotional-
social dimensions was rejected.
The results of the study indicated that there was a significant relationship between
digital literacy and its technical and attitudinal dimensions with usability and the relationship
between cognitive and emotional-social dimensions with usability was rejected. The benefits of
using e-learning led to a positive attitude in people, and on the other hand, those who were
technically skilled in working with software found it practical. According to the results obtained
in this study, the importance of teachers' digital literacy is clear because teachers with higher
digital literacy will not have much difficulty in teaching in digital space and using educational
software, and this would improve their performance in this field.
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Table 3:Frequency of respondents' gender

PP RV Silsl Coni
Percentage of frequency Frequency Gender
65 151 )
Female
35 82 o
Male
100 233 &2
Total
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Table 4:Frequency of respondents' education rate

oz .

« P«s 9% ) AN ez e
Cumulative i;centage Frequency Education level
percentage orfrequency
S 398 N
5 5 20 ks 3585 ph
Diploma and post-diploma
66 57 134 il
Bachelor
. L) zed
100 34 79 S5 g omibecd G5
Masters and PhD
100 233 &2

Total
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Table 1:Reliability rate by internal synchronization method (Cronbach's alpha)

s S sl s i
Variables

Cronbach's alpha

082 B
Attitude dimension

0.78 &
Technical dimension

0.82 ‘5~>Lw .

Cognitive dimension

082 el - gable asy
' Emotional-social dimension

0.94 Jeomo olys

Digital literacy
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Table 2:Reliability by internal synchronization method (Cronbach's alpha)

Elsg S Wl e
Variable

Cronbach's alpha

0.74 Syl
Useability
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Table 5:Regression test coefficients with the aim of predicting usability based on
digital literacy

p-value t-value Beta SE B e =
Independent variable
ol lade
<0.001 7.80 0.190 148 :
Constant
Lo s ol
<0.001 8.53 0.489 0.050 0.426 s ol
Digital literacy
DW=1.78 <«R2 =0.24 «p £0.001 sF=72.78 g
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Table 6:Regression test coefficients with the aim of predicting usability based on digital literacy components

b o2 slo sl Jas jaxie
p-value t-value Beta SE .
Tolerance VIF Independent variable
b Hlade
<0.001 8.09 0.201 1.63 :
Constant
4S5
0.400 2.50 <0.001 2.78 0.260 0.072 0.208 =N
Attitude dimension
8
0.330 3.03 <0.001 3.36 0.334 0.069 0.233 Cl
Technical dimension
0.383 261 0.443 0.768 0.071 0.060 0.046 :
Cognitive dimension
Loil — sable ax
0.397 252 0.244 -1.17 -0106 0.070 -0.082 e .
Emotional-social dimension
DW= 181 «R2 =0.26 «p £0.001 5F=19.66 1dz>g3
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EEM I REN G IR The aim of this study was surevying the strengths, weaknesses,

opportunities and threats of the Corona virus outbreak in higher education from the perspective of
students of the faculty of educational sciences and psychology.

The present study was an applied onein terms of its purpose and descriptive-survey in terms
of the nature of the research. The statistical population of the present study consisted of students of
educational sciences and psychology of university of Tabriz; according to the statistics received from the
university, therer were 882 students. The Krejcie and Morgan table was used to determine the statistical
sample size, based on which 268 participants were included in the sample using the available sampling
method. A79-item researcher-made questionnaire was givento the participants to gather the required
data. To this end, after studying the relevantsources and background and interviewing several professors
and students, the questionnaire items were extracted and divided into four sections: strengths (S),
weaknesses (W), and opportunities (O) and threats (T). The content and face validity of the questionnaire
were confirmed drawing on the experts’ opinions, especially the supervisors and advisors. Cronbach's
alpha coefficient was used to determine the reliability of the questionnaire. The reliability of each of the
four components of strengths, weaknesses, opportunities and threats was higher than 0.9, which was
considered as an excellent level of reliability. To analyze the data, the proposed SWOT methods of
Hossein, Adnan and Hossein (2014) were used.

The results showed that considering the strengths, the item of informing higher education

institutions of their virtual infrastructure deficiencies was ranked as the first with a percentage of
normalized weight of 6.83; flexibility in training places with normalized weight percentage of 6.68 was
put in the second place; the item related to facilitating access to the content with a percentage of
normalized weight of 6.58 was in the third place. Considering the weaknesses, the impossibility of
students’ access to the physical facilities of the university with a percentage of normalized weight of 535
was ranked as the first; the item of not being able togain newer and different experiences that can only
be acquired by attending universities was the second one with a normalized weight percentage of 5.29.
third rank; moreover, lack of affective bonds among between the students and the instructirs was
considered as the thirditem with a normalized weight percentage of 4.92. As regards the opportunities,
the possibility of educationfor employees witha percentage of normalized weight of 5.71 was put inthe
first place; global learning opportunities for the new generation with a normalized weight percentage of
5.23 was ranked as the second item; the item related to creating integrated e-learning systems in the
form of virtual learning environments with a percentage of normalized weight of 5.21 in was considered
asthe third item. Withregard tothe threats, the item of physical injuries (eye injury, backache, etc.) with
a normalized weight percentage of 5.42 was ranked as the first one; Theitem relatedto the decrease of
the relationship between the instructors and the students was the second one with a percentage of
normalized weight of 5.26; and the item related to a decreasein the student-student interaction witha
percentage of normalized weight of 5.21 was ranked as the third one. Finally, internal (strengths and
weaknesses) and external (opportunities and threats) factors were examined and strategies related to
strengths-opportunities (SO), strengths-threats (ST), weaknesses-opportunities (WO) and weaknesses-
threats (WT) were presented.
[TTTIMELTE According to the results, it is necessary to make the best use of the opportunities provided
for e-learning andto develop e-learning infrastructure and expand the interactive learning environments
to take advantage of the strengths and opportunities, inorder to move education towards a growing and
desired direction. In this regard, weaknesses and threats can be reduced by grouping students in
accordance with the health protocols, utilizing project-based evaluations, as well as attracting financial
resources to strengthen the requiredinfrastructure.
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Table 2: Geometric Mean, Normalized Weight, Normalized Weight Percentage, and Final Rank of Teaching Strengths - Learning During the Covid- 19 Virus Outbreak from
Students' Perspectives
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Table 3: Geometric Mean, Normalized Weight, Normalized Weight Percentage, and Final Rank of Teaching Weaknesses Learning the Outbreak of Covid - 19 Virus from
Students' Perspectives
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Table 4: Geometric Mean, Normalized Weight, Normalized Weight Percentage, and Final Rank of Teaching Opportunities - Learning the Couvine Virus- 19 Outbreak from
Students' Perspectives
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Table 5: Geometric Mean, Normalized Weight, Normalized Weight Percentage, and Final Rank of Teaching Threats - Learning During the Covid Virus- 19 Outbreak from
Students' Perspectives
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Table 6: Strategies obtained from research results based on SWOT
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Revision or Adaptation Strategies (WO)
1- Curricula for lifelong learning should be developed for
students even after graduation.
2- Project-based evaluations and formative evaluations
should be the criteria for evaluating students, and professors
should use various methods, including project-oriented
evaluations, to make real evaluations and to prevent fraud.
3- The use of virtual reality (VR) technology in order to teach
practical lessons through virtual training
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Defensive Strategies (WT)
1- Form virtual groups in interaction-based software such as
Skyroom and other interactive software in orderto expand
the teacher-student and student-studentrelationship, select
students in small numbers and observe health protocols to
attend At the university and interacting with and with
professors.
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Competitive / Aggressive Strategies (SO)
1- Using accurate needs assessment of professors and
students and the shortcomings of the virtual education
infrastructure in the university to identify and provide
by attracting financial resources from organizations
and donors; Continuation of e-learning in some
theoretical courses without the need for face-to-face
training in Postcovide.
2- Setting up comprehensive digital libraries to access
different types of resources in the university for
students to access a variety of educational resources
and content
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Contingency or Diversity Strategies (ST)

1- Continuous monitoring of students 'progress by
professors to ensure students' true learning. 2-
Ranking of diplomas based on the level of the
university and interfering with the quality of the
diploma in matters such as employment. 3- Holding
workshops on virtual teaching methods and how to
produce and prepare electronic content or targeting
the use of virtual education space among students.

Opportunities

M oayags
Threats
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EEL I RET Ko IR Teaching English as a second language has grown exponentially in the

world over the last two decades with mobile or computer-assisted approaches. New learning
technologies have increased their popularity through interactive language learning content in listening,
speaking, writing, and comprehension skills and paved the way to increase the learner's control over the
learning process, the time and place of learning, or even choosing instructional media and learning
activities so that the learner should have the freedom to act, which has led to more personalization of
instruction to welcome learning through more technologies. This type of learning may be among their
preferences in which the basics of language learning skills are vocabulary learning which can be of
significant consideration. In contrast, word-learning in language learning is a dull, boring, and
monotonous activity that learners face constantly. At the same time, it is essential and fundamental
because other language skills highly depend on vocabulary learning. New learning technologies have also
been effective in this area by gamification of the vocabulary learning process and adding elements such
as competition, leaderboard, reinforcement and reward programs, feedback, challenges, and the like.
They have made learning vocabulary an engaging and enjoyable activity through the instructional design
of the learning environment. Vocabulary learning, is a repetitive and tedious activity, the learner must
pronounce the word well, understand the explicit and implicit meaning of the word, recognize its usage
and function well, write the word correctly, discriminate the root of the word to form different words for
the intended functions. All of these add to the complexity and difficulty of vocabulary learning because
the number of variables involved is high, and they are interrelated. Vocabulary learning is crucial because
its traces in learning other language skills are well recognizable. On the other hand, as the circle of
linguistic vocabulary expands, it sometimes becomes difficult for an individual to understand the
semantic subtleties of words required to internalize the words; otherwise, they are forgotten. Therefore,
based on understanding such problems and difficulties in learners' language learning, educational
technology has been considered a helpful solution in this field. Most studies have shown that educational
technology is also valuable in terms of emotional and motivational dimensions for cognitive effectiveness
and can play an irreplaceable role in gamifying vocabulary learning. With this in mind, this study aimed
to investigate the effect of gamification on English vocabulary learning among the fifth-grade Iranian
students.

The method in this study was quasi-experimental with a pretest-posttest design and an
experimental and a control group. The study population included all fifth-grade elementary school
students in Hamadan in the academic year of 2020-2021 (N=8431), of whom a sample size of 40 people
was chosen. Convenience sampling method was used and the participants were chosen from the schools
whose students had access to a laptop, tablet, smartphone, or personal computer to run the gamification
(games developed for vocabulary learning). They were assigned randomly to the experiment group (20)
and control (20) one. The data collection tool in this study was the teacher-developed academic test for
both pretest and posttest (including 30 four-point questions) and was the same in both groups. The
experts’ views were used to determine their validity, and also their reliability was calculated based on
Cronbach's alpha as 0.78. Descriptive and inferential statistics (covariance test) were used to analyze the
data using SPSS software version 22.0.

Based on the analysis of the data, the ratio of f for the independent variable was equal to
5.956, the significance level was 0.02; for the covariate, the f ratio was equal to 0.687, and the significance
level was 0.41. It can be said that the effect of intervention in the experimental group was significant, but
the impact of covariate was insignificant.
Based on the findings of this study, the pretest scores as covariates had no significant effect
on posttest scores, but the impact of the intervention on posttest scores was significant. So, it can be
concluded that gamification improved English vocabulary learning (as a second language) among the fifth-
grade Iranian students.
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Table 1: Pre-test and post-test of control and experimental groups with
intervention
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Fig. 1: The game start page Fig. 2: The page of the first phase Fig. 3: The sub-stages of the first phase
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Table 2: Descriptive statistics for the experimental and control groups
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Table 3: Kolmogorov-Smirnov/ Shapiro-Wilk’s Test
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Table 4: Levene’s Test
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Table 5: Test of the effects between subjects
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The effectiveness of teaching thinking & media literacy book on the ability of
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ABSTRACT

Thesedays, people all over the world are faced down with the
Received: 22 April 2022 public media as new communication technologies in societies. A phenomenon that has been
Reviewed: 13 August 2022 able to cover a large part of their daily lives and as the most important communication way
Revised: 8 September 2022 with the world, affect on all private and public areas such as religion, ethics, politics, society
Accepted: 13 September 2022 and culture. Media literacy creates the opportunity to achieve a framework of criticism view

in this field by educating and raising the audience knowledge level. Therefore, media literacy
could be introduced as the ability of the audience to analyze the message of various media

KEYWORDS: with a criticism view of the content of these messages. Therefore, teaching media literacy to
Education students, as individuals who will play the most important role in the future of any society, can
Thinking have a significant impact on creating a correct and efficient understanding of the atmosphere
Media literacy of today's societies. Therefore, the purpose of this study is to determine the effect of teaching
Optimal media consumption thinking and media literacy book on the ability of optimal media consumption and criticism
Message criticism analyzing analysis of its messages in the tenth grade students in the Khomein city.

The present study is an applied research and quasi-experimental in terms of data
collection method. In the present study, the pre-test & post-test designs has been used by

* Corresponding author performing four steps. The statistical population included 1173 students in the tenth grade of
&% m-abdi@araku.ac.ir Khomein city in the 1398-99 academic year. Sampling method used in this research is available
@ (+9886) 32622000 sampling. The sample size of this study in the experimental group is a class by 30 student. To

evaluate the criticism analysis of media messages and its components, two standard media
literacy questionnaires Azizi & Falsafi with 59 and 20 items were used, respectively. The
validity of the questionnaires was confirmed by expert authors in this field and Their reliability
was confirmed by Cronbach's alpha coefficient 0.89 For Azizi questionnary & 0.79 for Falsafi
questionnary. Then, during the academic year, students were taught a book on thinking and
media literacy. At the end, the post-test was taken from the experimental group. Data analysis
in the descriptive statistics section includes plenty, percentage, mean and standard deviation
and in the inferential section correlation or paired t-test; Data analysis was also performed
with SPSS 25 software.

m The findings of this study show that the mean scores of the ability of optimal media
consumption, criticism message analysis, message properties and the message criticism in the
post-test compared to the pre-test has increased significantly. Also, the difference between
the variables pair are at the 95% meaningfulness. In the other words, it can be claimed that
there is a significant difference in all components of these two variables.

According to this research findings, it can be concluded that teaching the book of
thinking and media literacy in the tenth grade of high school in the Khomein city can improve
the ability of optimal media consumption and the criticism message analysis in the students.

NUMBER OF REFERENCES NUMBER OF FIGURES NUMBER OF TABLES
30 1 18
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Table 1: Four components of media literacy
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Fig. 1: Conceptual design of current research
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Table 2: Design of pre-test post-test of one group
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Table 5: Plenty distribution & responder percentage in experiment group based
on media consuming rate
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Table 3: Stability of questionnaire
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Table 4: Plenty distribution & responder percentage in experiment group based
on educating condition
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Table 6: Descriptive statistics of optimized consuming from media based on pre-test & post-test
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Table 10: Exam for the normal distribution of variables & research components
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Table 11: Results of correlation exam for evaluating the pair variables
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Table 13: Results of correlation exam for evaluating the pair variables
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Table 15: Results of correlation exam for evaluating the pair variables
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Studying the effect of infographic application in learning environment based on the
Glasersfeld model on motivation, learning, and retention of the fifth-grade social
studies course

S.R. Emadi’, A. Mokhtari sami

Department of Educational Sciences, Faculty of Humanities, Bu Ali Sina University, Hamadan, Iran

ABSTRACT

The present age is called the age of communication and the
Received: 30 December 2021 most prominent symbol of that is the media. Today, educators, especially teachers, strive
Reviewed: 20 February 2022 to use a variety of media to improve teaching and learning so that they can provide
Revised: 27 March 2022 students with most information in an effective way in the shortest possible time. In many
Accepted: 22 May 2022 domestic and foreign studies, infographics have been introduced as one of the most

effective media in the field of education and researchers in many studies have found that
infographics can improve academic performance in normal students and facilitate learning

KEYWORDS: in students with disabilities. In this study, we try to examine the effect of using an
Learning infographic in the learning environment based on the Glasersfeld model on the level of
Motivation motivation, learning, and retention in the fifth grade of the social studies course. This
Retention

research is practical in terms of purpose.

This study was quasi-experimental in terms of research method, using pre-test
and post-test design with separate experimental and control groups. The sample was
comprised of 30 fifth-grade students randomly divided into two groups of 15, i.e., the
control group and the experimental group. Researcher-made tests as that were used as the
main methodological instruments administered for eliciting data in this study were
validated by the comments of the experts in this field, the educational technology
professors, and the thesis supervisor. Moreover, the Cronbach alpha and scholars’
assessment methods were employed to measure the reliability of multiple choice tests and
open-ended question types, respectively. In addition, to analyze the data collected in the
study, both descriptive statistics (that is, mean, standard deviation, skewness, and kurtosis)
and inferential statistics (that is, Kolmogorov—Smirnov test, T test, Analysis of Covariance)
were used by applying the SPSS software.

[EIFINEE The results of this study revealed that the amount of learning and retention of
the students who were trained with the help of an infographic in the learning environment
based on the Glasersfeld model was statistically significant as compared to that of those
students who have not used infographics in the social studies course (p<0.05). But with
respect to motivation, since P =0.87 and F = 0.02, no significant difference was observed
between the two groups and the hypothesis was not confirmed (P> 0.05).

WLEHETE An effective education is one that can attract the attention of students and
keep them involved and active in the learning process. Infographics are tools that provide
information in the forms of both text and image, enabling learners to use their full capacity
for cognition which actually leads to more and better teaching-learning. An infographic is
the visualization of information or ideas that convey complex information to the audience
in a way that is too fast and easily comprehensible and, therefore, easily retrievable. Since
infographics simplify difficult materials, they are very helpful in learning and memorizing
complex and difficult lessons. In the teaching method with infographics in a learning
environment based on the Glasersfeld model, conditions are provided for the learners to
be involved in education and actively build knowledge and be able to visualize complex and
difficult content in a simple, concise, and structured way in their minds.

Infographic
Glasersfeld pattern
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Table 1: Results of studying the homogeneity of motivation regression slope

Sl oyl Olhgdore (ke @oll az o Ol ygdome ggomme
p-value F Mean squares DF Sum Squares
5 S5 caet] ¢
0.11 2.62 5.95 1 5.96 5 Ogejl e ves S
Group+ motivation pre-test
S5 Ogem)T) d ($Kep oy @l Y Jpox
Table 2: Results of studying the homogeneity of learning regression slope
&S sire oo Olygdme (Sl PR Ol ygdone £ g0mme
P-value F Mean squares Sum Squares
Sob ieeil ¢
0.18 1.85 2.61 2.61 73k Do)l te esS
Group+ learning pre-test g
g3 Sl pste ooy Slaasls ¥ Ja
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Table 4: Results of analysis of covariance between experimental and control groups in motivation

L)d?'L»:J X . .T
. u"9J 0¥
Indicato . K . =. N . i
L Sl ygdome Egemme EUIEESN Olygdzme (ke Fouro Slogine [HEYREN Levene-test
e & Sum Squares Df Mean squares F factor P-value Squares Eta
Source of F sig
change
Y|
wj& 1.47 1 1.47 0.62 0.43 0.01 236 0.23
Motivation
225 0.05 1 0.05 0.02 0.87 0.0001
Group
Uas-
121.58 52 2.33
Error
1 4997.60 55
Sum
CpSamas o0 8 Sheelails 6rSob Gl G OoliS o) n Gl

5o e ;3 S Sinl o)l 3B ) 2 Sanly Gagls )
sl il (5100l 5 (6 5Tk ¢35l 2 0185 IS (5551 (e
Jolod @l 5 ol plowl elotarl Slalllas uyd 50 liass o2y 4k
Lo (295 Sl o loline glis ols las raghy
@l Oy b a5 (29,5 4 Cud talosabisel LSl S sa!
s goncnts [YV] gy L atdly ol g 35 3925 sailosyo 35001
(3,8 (95 UsS Jelge 51 3181 050l S (o0 adly (ol g 5o
el Jelse 51 (slaws [72] 00 o b elozzl 5 B0l
ool IYA el ol il S5, 5 105 ((Suslsnsed slo S
Sein 1) ol 5l (ol pealdis glje (25531 0 (2l S sl 4l
Sl sy Sl Fomb sk bl ol Gob oS 08
S (ormag sl ML (plixt g 3l 4 (SKiasly ccaial b (ot
(lsSiogs 5 G3ls aluj (rils 4 5L S e zsbaw slajls
5 oliseloils UsS lom olige o a5 Lxil 5l wiss Lol
03l b 590l s2ils (oDl y92) (slodsae Mt byl moslgils
O3 Golocussl s, 5 golamdl eMSin LS (g )lom 2
4 koo Lo 5 wlogy 5295 (g g S (5 5bene 42 Dl el 4y plgdl
03,55 JolS ysboay lialasls mly obans 5 Wilailas sty (230
o] o8lgils golaiil 5 elazzl 5 able Lyl o ol oot

ol 43138 5 g0l 2ol 035 (59, Aliaa !

2 e (6 S0l laore 10 Sl Faanl SIS 4 cloiz] ldlas
Sl Feanl 5l a5 Sligel mils boailoass jbieel 5w oSl
ib,lgeS Judow ge3T 5l 00ls ogs Jle 5 dr azg5 b sl ,SG eoliu!
R PR djl)‘ I\ J5J> B usA)T U"‘ c.ll.u A ool

5 Osesloter 5o ol 5 Ghalejl 09,8 90 Guillss el gl
YV):YI/\/’A P=cfeve Ll QA{)A@ = ’/A/\) IN J5~.\> )é U}A)TJJ
Ol O Glogme Dol g el Jlosixe (6,50 sl (Vg
oS 4 tlan! Gllllas uys j0 a5 Jljgel il 550k
Wlosyd 3901 5 mdlS (G581 (e (5550l rumo 5o SIS gicy|
2,0 3929 wiles S solaiwl Sl Faanl 5l aS @lijuxilo L

o0 > 85 Ghigal iy gl plie o Sl s sl
7 s 5ol b o S Faanl SIS 4y cloin] Slidlas
Sl Sganl 5l as Sligel ymils b tailoass ysiael 5 pmdS (555l
3l Os.e)"lu.ﬁi_ Ooils g ools ogJloy a4 azgr b wilos SO ool
03 43‘)| 4 Jj.\? ) 03.4)—‘ UJ‘ CJL\J A eolaiwl J.O.‘.m.o =) Q?"’)—‘
Sglas (P<+/+0) grlaws ;o a2 g0 L & Jaax 10 ool aple I
Slalllae uyd 50 a5 Jljgel tils gylool e o (6 o sixe
Gl p e 5,50k haze o ST gan] S 4 eleix]
ool SIS sanl 5l as Sligel tils b ailoays ijgel 5 mwdS

510 5529 wilos S5



S.R. Emadi, A. Mokhtari sami YoM

Koo (5 y ko dilud] ( goloc Jowy doew

ok o elsS 5 Gralojl 05,5 53 uily lasS Jelos guls D Jgoor

Table 5: Results of analysis of covariance between experimental and control groups in learning
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ABSTRACT

Online education is done on a virtual platform and through the
Received: 7 May 2022 Internet and its purpose is to provide opportunities for learning, and students' personal
Reviewed: 21 July 2022 autonomy in the teaching-learning process is one of the contributing factors to achieve this
Revised: 16 August 2022 goal. Therefore, one of the missions of universities is to educate students with personal
Accepted: 21 September 2022 autonomy to live in harmony with the values they have accepted and if they are not successful

in educating such students, they will not achieve much success in the two fields of education
and research. On the other hand, online education technology is not a neutral tool and can

KEYWORDS: grow and develop some other dimensions in exchange for weakening some aspects of
Online education students' experience. The expansion of online education in universities can create emerging
Personal Autonomy educational and upbringing opportunities for students, which requires philosophical study.
Social Constructivism There is no consensus on the role of online education in fostering personal autonomy. Some

argue that the development of individual personal autonomy in online education has been
neglected and they basically do not find online education suitable for simulating educational

* Corresponding author activities. Contrarily, the proponents believe that through the abundant equipment, facilities
£ a.moradii@cfu.ac.ir and capabilities of online education, the growth of students' individual self-government is
(+98918) 3559129 possible. Therefore, the purpose of this study is to explore the role of online education in

deeloping students' personal autonomy with an emphasis on social constructivism.

The present study is philosophical and of the type of conceptual and linguistic
analysis and logical analysis. In the first step to answer the research question, our method is
conceptual and linguistic analysis, which includes the analysis, interpretation and clarification
of the concepts of online education on the one hand and the analysis of the concept of
individual self-government and social constructivism on the other hand. In the second step,
using the method of transcendental logical analysis, we examine the logical condition of using
a concept. In the third step, the inferential method and the type of theoretical analogy are
used to infer constructive and non-constructive evidence of online education in cultivating
personal autonomy. The community of research resources included all documents, credential
and resources related to online education, personal autonomy and social constructivism and
sample sources included documents and evidences in Persian and Latin, print and electronic,
valid and related to the subject and concepts of the research. Due to the nature of the
research, the tools and methods of data collection included Fish sheets and using the Fishing
method from the mentioned sources and the method of analyzing the collected data was
qualitative and based on philosophical and logical analysis.

Based on social constructivism, online education, on the one hand, with the
development of lifelong learning, changing the teaching- learning process, the growth of the
dimensions of personal autonomy and Flexibility in learning and the possibility of anonymity
and concealment of students' identity has provided the ground for individual self-regulation.
On the other hand, Online education due to the extreme trust in student ethical judgment,
promoting student-centeredness, the prevalence of eclectic choice instead of conscious and
free choice, students' pursuit of personal desires and the extreme growth of self-
centeredness have played a non-constructive role in fostering individual self-government.
Based on social constructivism and the simultaneous agency of technology and
human beings, online education through changing the nature, interests and intentions of
students can play a constructive or non-constructive role in cultivating their personal
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autonomy. But online education is not read in a specific compulsory format and can be read
by different actors in different ways. Thus, it is possible for its actors to intervene, modify and
direct the development process of online education in cultivating individual self-government.
As a result, the non-constructive role of online education in fostering personal autonomy can
be reduced and turned into opportunities by making more use of multimedia technologies

and making the online learning environment more interactive.
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Making developmental changes in a society requires systematic
modifications. Education is a powerful driving force behind it. Due to the limitation of budget
and space in most Iranian schools and time-consuming nature of fundamental changes in
teaching methods, the capacity of non-formal education should be considered to compensate
for these shortcomings in order to achieve the educational goals of students. Museums and
science centers are part of these opportunities. Iranian Museum of Science and Technology
(INMOST) was established as an institution in the science and innovation system of the
country and can play an important role in non-formal education by adopting different
methods in representing science, and by communicating science and society, it can nurture
and promote the students’ understanding of the nature of science along with the institution
of formal education. To understand how this function is performed, the relationship between
science museums and the concepts of science and science education must be studied from
different perspectives. Due to the novelty of scientific studies in this field, the present study
analyzes INMOST from the perspective of the nature of science and how it represents by
museum exhibits. In this regard, the purpose of this research is to understand the status of
representation of the nature of science in the Mechanics Gallery of the INMOST to clarify how
educational visits to this museum help formal education.

For this purpose, the concept of "nature of science" is described and the
classification of Chiappetta, Fillman and Sethna (1991) is used as a conceptual framework. In
this classification, the nature of science includes four categories: Science as a body of
knowledge, Science as investigative nature of science, Science as a way of thinking, Science
as interaction of science, technology and society. To understand the presence of features of
the nature of science in museum exhibitions, deductive qualitative content analysis is
conducted so, the statistical sample of the research are (1) all the labels explaining the
displays and objects that are in the Mechanics Gallery of the National Museum of Science and
Technology and (2) all the oral explanations of the museum guides to the visitors which were
collected and analyzed. Therefore, purposive sampling was utilized.

Analysis of the content of 14 devices in the Mechanics Gallery of the INMOST shows
that each device has some components and lacks some other components, and there are
fewer devices in this gallery that have all four components of the nature of science. This also
is true for the descriptions of the guides. Comparison of the data shows that both in the
description of the guide and in the labels, the level of attention to the dimension of
"interaction of science with society and technology" is less than other dimensions. The highest
extent of attention is paid to “Science as a research method” and “Science as a set of
knowledge” in the labels and the guides’ descriptions, respectively.

(T [TETE Science museums as a non-formal education institution can play a vital role in
increasing scientific literacy, scientific understanding and improving the process of non-formal
science education in society and contributing to the formal education. The INMOST can meet
this expectation when museum exhibits, labels, and oral explanations are represented,




Z. Ojagh et al. (VA+)

ohlKas g Gl 2] ot

designed and compiled based on communication principles, museum exhibits, and informal

design instruction.

NUMBER OF REFERENCES NUMBER OF FIGURES NUMBER OF TABLES
44 0 6
;M' 9B Ao

Cablo 0,559, b olpl (559L8 g pole (o 0jg0 SWlo 5B jo phe (slodl S Glgixo Judxd

ke

Fslas jlgo [ stor] aobli M Gl 48] ouw

Ol il K8 Slallls 5 il psle olKiingsy clbls)l 5 Kinyé Slelllo 0dSingsy 5)5lid 5 ple SbLiyl 05,5
Ol ol o oy s s Sy olSily eyl pgle 0u STl G5 09,5

ouS

Ugal ol anal )] 50 siepllss SV got siejls (glarsl ;2 40 Glarwg Ol s ol | FEIREIRREREEY
Ol ol I o Lab g azog slacusgame 4 azgi b ol V5o (ol slas; (sl 658 IS e 595
25 B05eaS l ez sl ooyt GP390] Socud b 4 sl (90T 03y puslisl Slyi 09 0o
ool abox Sl ple 38150 g loojge culls az g ligal Ails (c2y9 9 (j9el Slaal 4 (Sbicaws sl
b Slion 5 00 s 13257 (65155 5 e pllis 53 (0les lsreas (lnl 55518 5 psle 0590 gt oo rgine
5 le gy b ot 5 0Bl 4B o8 g0l 10 sae B o iple aaloiil o Bl (sla s, 3l
S 5 Gresl 2ga (o) Ghigel o S ) S5 5bas 105 gale S0 0l g g oo daelx
5 ple meplio b pole loose LUyl 5 (ol il (SisSz 550 (sl 09— ple e 51 el il oo
OhRgsy 09> onl 5o sale Slalllas (o5 (g s azg b og—d aalllas Cilise sloanizr il psle g0
Slosge lotalas 1o o] jobs 05 g ple Comle 4y dz g (i St jl Wojse Julow 5 aalllas 4y , ol
5ol 318 5 pole e 090 SilSia (6 IS Cannidg Lt 5 0 gy cnl Wlis il nl 50 3310 5 00
o) i9el & LKz 0390 (nl 3 (Bigal (Slassil 4 39b (rdy, b Cenl ple Conle (slaailie Jyos S

by oo 554
ek (Chiapetta) Ll anaiils §1 5 oo ool 2y & €ole Copnlor psgin jsbiie cnl gl
ole cople (gandids pl jo sl oals ooliiwl segehe Lozl lsieay (V49Y) (Sentha) L 4 (Fillman)
9 S gy ke 4 ple (Beghy gy Wiie 4 ple (I I (lasgee diie 4 ple ol dsie oz Jald
Slyiome Jolod (g 5l slojge slagiules 1o ple Cudle (la Sy j9a> Glime )0 sl anelx b ple Jalus
07558 (sl aled (V) Jolis magh (6 kel diges a5 o 5 ol 4 sl 00 ooliial b3 4§
Plib Sl o5 aan (V) 5 0yl 3929 (5)5l3 g psle (o 090 Sl (JIE 0 a8 Jb—il 5 b ules
0ds plosil aedos 0gd 4 (5 S Aiged 1) iloas Ll 5 (5,910,545 cel GBaS o3k @ 0590 slaleial,

RO
g 52 45 s o LS (55515 5 psle e 050 Sl (55 43 S5 abs VF (slyioe oL RN
ez 2o Sl gz ge 5 (nl )3 Slalig oS g ) | Laadlie 5l pam g Cl)l | Laadlse 5l Lo
Lt bosls anlin S o oo 55 balotal, Slndsd o)l,5 Condy ol sl 4l 1) ple Conle ailhe
31 €,0k8 g azal> bl Jolai» ey 4 az g8 e docal) 45 5 0 o2 g lesal) Sl Sg5 ;0 o2 45 Wi oo
Dloedg )3 9 € hgR by, dike 4 ple? an @ dedal, & o olul 4 g5 o b Cel oS 0lnl L

sl 0399 € 1o 3l Glacgezme alie 4y ple» 4 Lal,

Voo e YV idljo 0 )b
VEe) caagm, I VY i ele 2l
VE-Y olo 5 YA ool &,

VEN VY el )l

igoals o519

pole (soms) el Soigel

r"l‘ Conle

S35 pole (o 0jge ST (I

oly!

Jte 02ty si ®
z.ojagh@ihcs.ac.ir_%
<Y VAR s O



mailto:z.ojagh@ihcs.ac.ir/

Tech. of Edu. J. 16(4): 779-792, Autumn 2022 (YAY)

1Fe) jurly oF oylods oI > i jg0l (55508 code dy i

Sontr 9 sole 550 sale Sl ial38l 50 Ml so (commy i 590l Sl lgreds ple (slao g

5 pole (o ojpe Lol atilasy 63k (sommsy (B0l g Wil Ails (1B axslr 1 psle (camw)yef (33900 W,
Slesg g blesal, slods , (glojae s iules a5 o5l 03,90 p 1y Ll ol Sle o (el yo ol 5 0l8

0995 5 @leiil (b ooy GBieel 5 Slojse Slaales (Dbl )| Jgol p (e 0550 bleal, alad

S sysbar 1)l ol coeal psle Sijgel ;o ole Sy il
Glanl 5l S wcalises gloars, o515 ol slgw sl 5 oilyg
Slocuop 5 ple 3310 5 lojon [¥] sl pole tj5al o oz
WLF] wylse lp o818 6 x50k e (03l b (b5
bl Sl sl Wil oo (052 )zt LIS & (gomsy e 550
e 38150 9 Woojge ST.0S ol | Bas Gl & (2bcewsd )3 (o)
wlgioe ijle s lapiales Sl s oLl 4 ple cuale (i
oot 9 OBMSROL S Sy 4 Ghiws Jued cxge
D5l sude LT sode olgus a5 ) 4o 5 aigd ole 5l l5eel ils

Ly Ggh e Cumle aine) )5 Amghy Slasl (S0 S 4 a4z b
13,5 oS (S 4 oz @ Ol o0 i cnl £5050 bl
anslr ;5 cenbie (oole S0 (MBS L 3525 4 &5 pla gy (Al
i a5 el ] Sils Sladllas ol piios ase (5310 5 oo diges
& o (S S 5 Glelae 5 igal s (2 g ansle S8
[71do] &)l ple conls slaailse 5 ole

S 5 o> LS o sBsel laclld &5 olarash (o
(ilos S aalllas wlecoale 5,859, obul | WolKasls 5 )l oy
2 s el Jolss gz V] s pgle (qupo S il
S SLS g legoge (o Judoiga o0 Al 58 s sloclis
e Dlegdga (5503l gy ] et 25 )0 (s (0]
ol S gyd S Jelos Vo] ale S e pele Sls
3 ple conle Galise slal & 2308, 5o olss poe VY] Y]
s laibinl W Jus o5 (L axg Y] pele wje LS
5 ool gl S5 LS anglie [V F] Wle comle 4y ple 5550
Oy aldb Sosd el ClS pes ¢ Jol al> 5 V0] ol
4 Joliel 4z 5 VP ) ol e s sadle wss S5,
DATTAT DY ol oo S 50 code Slgw Slegdge
adgrie ple Conle S N5 el bt 4y a8 Slilas (2
wah 5 65,5 SlS Sliogas ap 45 wms e olis Ol
Dl Sap less 3 claxl Ll wa g oljeel il
4 azy e Vo] s el Glsime 5 o slacoadse
psle (hisel sy aslip (b g g 50 ple Coals sloadle
g anelz ;3 (5,0l g ple dnwgi ple Cuale Sl ledas Sy 5 s
Ol bl s ple 5l (Kb g (b goladl slo sl colos
b ade conle o,lys Glgmiils 5 lygel zils solEays L [¥]

S5ls

w

doddo

w23 sy e Giigal sl ob Ol sysld 5 psle (o o35
OB Aol ade Sy g olgw LialiEl jo wilgs o a5 conl 00,8
oo Sy Slagile 5l (Ko a8 Ll (ot 285 (ljpel GBI ohase
ool lojse slagioles Sl pgle 0550 ;0 (o 6 250L
5 aile olpl 50 psle 0390 45 Cslonnyl e Ll il ple copnle
Erdge ol b 50L) Azx 5 o4 s o0 S 4 9 015 Slaiz 4o
oj30 opl Lol BaS Lol ligel siils aSepl 4 axg Lol
Sl (oele S50 v 50 Wlgioe Lol wajl ay g ates
5 ol allie sl andls ik wilaisgel LIS o a5 asalic
e )1 08 g 03,8 35 103 SlSe I e ol sl
S3b8 5 pole (o 0jge Sl (I pealie pleiil o (Siales
S anlllae | ole conle gladilie b o]

Ayl 45 00,5 oy el 0)50 4 Loz )0 ple 090 Slml U
dod ) (oge (SlB0jge Koy ogas b ol sladcgerme JSO
bl g il gale Dlegdge Giuled g Gad Gl VA 58 pg0
VA% ans IR} IRVEES 50l s sl 4 o e pges b Ll
o S N TSP
—aab g lagtaled daacgasms aS el (nl (il oo g0 (Soipennds
o2 Olpl ) Cosl S0 (oole aih) plaS 4 090 Sy (goges o
O e 0t g (olidiolS (slagl Kb (rmb )b slaojee
S5 aile pogdle pole 0550 ilonds slml (55l 5 psle 0j9e
et G ple 35 10 g 0j90 5l (oS 5 Olpl 50 Wojge plu dy S

Ll DLl 0,08 L o390 5l il sl po e o9 Sl 4y 4z
3 gl cal 30 (55901 b 6,50k g5 c0jge 5l i yo sLiles o
yle Ghigel 5l e cnl a1,z 10,5 oo )3 (goms e (b59al At
S oo cwl glasl Glosle g anepllas o590l codlad jo 5l
los ;5 e Slegdge 6750k Cuz oo oS oozl
pole isel osdoe ploml (VLS 5 b (5055 5l 55U (o
xSk Sl )3 a5 090 5 SAisel £55 2 & (o)
29l Slesdge 5 1,Sys) 5 055 o0 plnl boans e Jto Jsons
ol 03,5 (i 545 0 SB5g0] plS AT el g0 i 4y
S 5y5 0 Dygo 575l lalad ;5 ew) it psle Shjsel L
o Sy, 45 0,15 0325 ool3ll 5 00, Kol o zsee SIS sl 4o o 3
pole (bisel il bape o (oyd adliyy & (SS90l Slegdsa
3 e QBB g wad e ) 33l Sy ek pled )0 (cem) 8
Iv] s)ls plasl g 250k



Z. Ojagh et al.

(YAY) OllKas 5 Gl 18] e

1 ailyslid 5 code Jloo ciinn cale olgw slyls a5 sol,3l [v]
W pes Sgm §y9k8 9 IS Sl Jolo @l jlaisS 0 S0 P
3 pee Jlw nj g wiS oo a8 (oale jobay |) anal> plus
5 dnlai oo OS50 canl 5 Jlb sele OYed 4y by e slocex
SR8 g 3 I aiis isucols) g aVstee (Sw; sl
ple 4 (gogoe hiled g aBdle 00ind ydl (A 4 g0 S Sl pole g S
s 10,00 4z g ple Sl pgac 50 4 (adSu Bee 4 K08 g il
Wy 9o ple gugp il noe Al g ple oo g0 JolsS 4
Sgd g0 Lyidld g DledMbl 4y dssl> alizes [Lidl 8L Cass g cole

L¥Y] 0g anles anel> ol 3l gl jige (Saij g old, o] amesi a5

G50k sl oy e 50l & 4z ole g slaogeds dlox ||
il e BT ey g (e 1 )0 g Cewl (6093 4 093 (ot
@loog S ile 0y0jy) (SN Sl p e xS0k G
ok ol Lase 3 ;500 ,5b 45,8 b baasle wolgls (o Ylen
sladles 50k (55 Sy 5l sl JSba Wlgoe 5 ol
oy 5 alilbsls o35 Sy o o8y eleizl 5550 Sy 50 5]
398l 55 oyt il @IS ans (sl bhosed 5l (S il
1970 2oale) ipgle ST Cdsi 0 Canl pole 35150 sl pole
@ Lo pulipw )3 (oole 4z, Sbml g ple @y slp wred )08
e b ansl> 5o 50 el B8 5o wilsn sl e Gl
sl ol Gl 5 od, oo oo SThe JuSas axal asl
SNg g 2l Jlis | eloizl Slabie Souge (g9 0
Lrv] ass o ey o @S 5 aiailys

L ol gl gllszgi g (B35S ogazar poye 4 ple sloojge
Slidss 5 ladors (ol | alise slooged 4 a5 wins
bl ol sl p Wojse Gl jo g Lt 2o gyt Lol (oole
5 OBWSwl m 09d 15,0 olRiled slgtme b iy az o
58 Slgoe Jolss (al o5 09d oo sl (o295 L (63,8 Jolas Lo
b ;s (95 b s (uils xS g mhae S0k
ot bolliws SLl pl jo aizmen il g 4eSS ol
BT L il co y85 SO 51 tan abasd SO yo a8 wlews b
595 O Wlgi oo Wil (29,5 Djgods Wil ST Az o a8
@il 0 xS oo Soge w JUl g Jols 5 095 slasl
S8 D)l ds ool gla oo S s ol ple lmojge )3 pualis
SrSoslal o iy 4y fyols Olgz o5l o le a5 el Hloty sole
G50 ole 4 LYY bl i g baosls Judow wledlbl (5 j5lae
aws ole 5l alBee sbvacs Sleisl S o slojoe slosiales
Ol Wl g0 45 Gt o prgai 4] )T 5 (ol pgde g Line
Sl cslis 9 9,80 J GBaSasil oole b 5 (oole Slow
e G & 4z ol 055,50 1) o (slenal (2 5 ple conls
Ol 39 oy pole (3901 )0 ol S0 5 (555li8 5 pole (glaojge
Gzt S g psle ojpe SlKe ()5 (Simlan (e alie
Ssce ) ple Copnle goadlgo by oyl oSl

&2 5 ple 0550 5105k Cosal Jlox g axlllae 4 oS Sl (o
9,509y s 53 pole 0jgn e (I 5jl0p (oo dujde - ple 0jge
pole Sojgel (BLo) e (305 00l (izman § ol 4 AT y050,
5 52 659k Olie YL 45 550k 52 pole 050 s [TV
loog,S 15l 9 031 &5 Lo a5 (131 5 (s Gl 055
5 aojge i (VY] wlazsls 1) (6,80l cpy5eS lawgie (il
9 1aisS )55l g () £95 b o e ale pualis 4 Sbcws
andllae ¢ [YY] ode ils JolSG g code (slmogads o)l )0 (idls dnugs
(oole slaojpe aile gomyyé (6Tl Slango plisl Lk
Jolas el a5y pgle (hjgel 50 bty EL L g laps lsST
4 oS eied 5 plao 5 OLBL 5 (lisel IS (et ) (295 s
Sgdion S yduo 5 g Loy (sale e« Slg sl daJlgms (n g0
vyl

Caondy Jelo o)l )0 slaslllas &S S g o0 SIS 5550 Gl olol 2
LJ’“'QB)" 9 Sl 00 |al.’>u‘ WJ.C MLA ).'a.».c )| 6‘0)9.6 ‘SLQUW-ILM
S Lyl ojem cpl jo L2 b aleS o pol>

of sboadlse 5 ple Coale Spne

bl @iz Jold g o)l (kg wix (ospde e Conls
pole (i e Glgieds i g Sl pgle s g cwlidanol>
ol i (BT S gln (B, Olyear s sele S (S
OIS g 05105 oo ple owliicd e dgie 4y ple Coale el el
byl 5 Loyl 5l lasgame b (BT oS (sl (53, Ol |
(V0] a8 oo sloels i p ol plas sale (iils dnwgs g o 5l a8
oS 03l a3 A el anl By le Conle (3,5 5 )y [VF]
50 ol ol 5l a0l g segd o |y el Dlegoge a5 WS 6
ool Slgas g eaisS ooliiul 595 AlalST (sl s o5 o 5 Lacgliad
0 1) Jeansily ol ple cunle yolic ams o L)l 1) ol5eel tils
Qe ) ple 4 cas gy bl g Sy s )8 Qlij&\o@J
olyieds ole Coamle alpl atio Wl psle 4 s | LT Mle
oo lastial 5 (Lo slewl plas jo Lo, ool olyw Lol aasuie
IYVT cslacd 5 )13 08T 590 10 ol psle 3504

39 e SBlaal 51 (S6 4y ple cople a5 el Lo Ve e 5l iy eST
Sl ol o gele Slgw sla LS 0 Fretes 51 (S 5 pgle aslllae
ol ol alomil ple Cunle die) 4o a5 o iagi ST 8 (YAl
Al 45 oad 00 el ple Cunle (6l p (cwlel 4dl5e b 4> cin
ple 5o S (V ple (028 Sl (V ple o9 (850 (1 1))
ple p (San 5 elatz! Pl ;5 0 ple jo couad s (F
Ival cole oyols g @ ,kai (V gliial 5 svnlin s (7

3l 5 pale sloojgo ,0 poalio Slaijl
Graie gl Slgw (90 9mes gl g ()0 dxslx ;0 059l
Sl (o3l g e 4 o1 el 5 el (jgal pllss )5 (559700



Tech. of Edu. J. 16(4): 779-792, Autumn 2022 (VAY)

1Fe) jurly oF oylods oI > i jg0l (55508 code dy i

b omld sliime Jelos g, [YA) il cenlie iay S
L oalas Como b))l dad Base o5 il cwlin Sloj g
2odle Giagh cnl 5o L] s ls 1) glite s Sy s Ll das
Lias sl vgzge B 0 a5 bl glenl, gbe s
Ko 5 ol 0 (e 4 5 ll (659l 5 psle (o 0350 slalesal,
oo cwld glgize Jodo

Mhedan (¢S aigel Cawl diedad (iagh (nl )3 (65 Wged 09l
ol &gy Shaal g alle 4 39 L e el Sl
Gipg Blaal g Al L 5l a5 Wied oo Sl gladiges a5 Line
plas Jal (rghy ol o (sylal wiges [¥a] sl aasie 5
0530 SHle (B )3 a8 st b iulesd 0080 et s Sl
SLredgs pled izmon g wlad 5 13131 LS (6,5L8 5 pole Lo
SIS w2 |y (g Ak axly 4 sam0 o0 4] 0590 (slalesal, &5
Syl 18 T e s asly a8 sl (gt 4o 9y e o
2550 )18 aallas 990 oS Sl S5ex b (patd 5 koS aly
Laols (Visp (oo pb o 5 4525 odee aoly g9 gy 5l (Sudsn
el als lsie b 3550 (O LI (F SIS (F (yganaa (¥ olas
L ddS S, 1 a5 el ol (gline (yganas el (ygacaa Lyl 5o
Ival sgi oo slitns SISTL L alex

ol 5l slas JLis 4 3hme o owld lgime Jolod 0,55, 5o
5 il (B B osie b g 908 o0 e JS 50 Lo
Slp S oo Jolow (A Ojp0n | e lib plgieds apess
orle Ggiy ol o [V ] s o Slilae pealis jlate ol
odd (ol Slegdge Gl (owld (slyime koS ln (oasede
aS oals )b (Fillman) (el 4 (Sentha) L (Chiapetta) Lo
O3 (nl 50 e Jelod plomil (g, 05 e 430y ol 4 dalal o
5 pole ojpe Sl 65 I adsl i@l el o cnl &
5 6B S o)kys wosllo sadsl (28 iy @ed o Olnl 59l
s Sl Wl )lonnsas 5 Leatal, slaaSy 3.8 adlas
Ll glao Lo 5 0550 slalesal, Slxuog 4 (310 (355 5 380
Sy adloxr 4 alex 5 530 adlae 0 @3 owyn Gln
bile sonatws eluly Wl lgme Julos 5 blos sloal,
©9, oy slalaaly ouls s slos (gjlwosly (o (Chiapetta)
ooz (s Lalez ganais (wluly LT lgiome Joloo 5 35
00wl Cawdds gloosls gy 125 g Lol (gos atws wlul

{Chiapetta) Lyl Lawgs allio cpl )0 oolaiwl 090 (ogp20 ol
ez Julis g oas >,k [V o] (Sentha) Liw 4 (Fillman) el
&l degaze lsieas olejl ot le @¥she ol dgha s YT g dlghe

9 S8 Gl (o) Olgrear ple (Gadz g,y (lsieas ol (il

Ol sl S0z 51505 5 pole 0

arwgs b i e slais JooSS )3 lnl sl 5 pole (o o)
ol Gl L ojge (nl canl oal sboml 525 (5,5l8 5 ple pllas
s o uile Gulidl a4 cand ol C»J”)}ai.c (5 yl8 Joi g Lidlo
gl )] izmen 9 (Ulg g g GUls )0 (oale SE )9 pges
355255 0lnl 6553 5 psle 050 [TF] 502 ol analr ol 3l S
e g D> Sae (Femminn ludl Cag,» 1) 095 Lol 5 2o
N Cewlon ST bl iy (Swi; CodS St 9 Oz et Sl
Sl ol ansl> o8l ale any cogir jshate ol 6l ol
9 pske 5l CHLLD a5 LS SS iy (SN dgae 4 WSl o
Ivol ssbacsls g

IRl JE g8 $JE plge cos (B in ele ojee o
5 Slnl s oo slaysld I (blge U ojse )82l
e A 5 mad g Il B e slagss il B D!
Lb pole alize glaasls Biro 10 e o JB (] 0,00 542
slosialeyl 5 el slaolKiws LB ,o 1) soliy aublas g o)l
@ Cand Sglite 6 I8 S pde )8 IVF] sas o iales lis
G655 sl Jos (s JJB8 (pl o aSlm il 0590 (pl slos JE Koo
WSS T 5 oz se Sl b sl g0 B S w3l 5 055 o
Solear [Y0] anles S35 (s 5ugele ©ypots 1) (Sapb olsd g
g kol alBill cllo miy @5 ol CaS Glsie S0
023 e oS5 Llo Sy Sy e asl 5 ol a5l oy
ad sl e S el Sl Glanl 5l S s
B o Sd sbbonuay o)byo (0,5 SE ) ol aS (glaisS a4 ol
bl Jgol Goas S0 sl (Glais 9 035 o0 cef 5 £2b, Sl jle
33 39240 adlie oleisb pol> adlllae [YF] iS o eal 3 SIS
ple Gloe 2 i &5 1) Glal (5)5ld 5 psle (o 09 ple I8
e 6 JE ST 51 S o ol ol il late 5l e Sl
3105 (g0 SHlSe ple gl 4y it (il g )sld g psle (o ojg
09 g0 Sy SlSe 68 Slsrea o] 5l Allie pusl oo 5

Slgme Jelog (g5 51 g Canl (a5 aslllas cpl jo ey 9,50,
3 el Ol Tgioe Jdod ol ouls oolainl owld g4 5l a5
S (580 g diaddy ) bty ploy ol Slasiine )] alewgay o5
ol 0] e ol Cois 5 GBS 095 se alulid sole bl
oo, Ny Juloo [¥V] sl saseise aclgd 5 e (Juloo oS
5l ol gl slaosls 31 1S5 b5 5 wine gl oS Canl i
o5 Judos (6l ol ditae Cond e [YA] aas o sty e
Sagsy By [¥A] o8 sslinal lgime Julox ) g5 o0 (6 lutss
5 SlelS gaail 5k 5l e 5l Pl (pline blatul )5 an
Slyzes Jelog o lo 1) Ll (e il g Lol il ol 4 3 0



Z. Ojagh et al.

(YAY)

ohlKas g Gl 2] ot

able cd¥o Lols dgie g 0ezg g aS s Aiolas (soins

@ doie ;o () Joux) anel> 5 syl e Jolsd loieas le
39 G plodil ol ool pandl (godnie sloalgan 5

Sl 58 slaioles )0 ple coale oledll sogpio G yle ) Jou
Table 1: Conceptual matrix representing the nature of science in mechanic’s gallery displays

S
Code

Examples
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Subcategories

o oS
Definition

FUPY: r:L;
Categories

1

A) Facts, concepts, laws and principles
B) Hypotheses, theories and models

C) Questioning in order to remind information

D) Durability of scientific knowledge

E) Distinction of scientific knowledge (laws and theories are

different.)

A) Learning through the use of materials

bl 5 ple Lot oot gl Suils 1))

ils
Presenting knowledge created by
science and the nature of knowledge

~ 5l G & oligel Gl (395 55 5

5l Slaegarme a4 ole

odls
Science as a body of
knowledge

OR339y Wie 4 ple

B) Learning through the use of tables and graphs
C) Performing calculations

D) Infering the answers

E) Participating in thought testing

C) Getting information from the Internet

G) Use of scientific observations and inference
H) Analysis and interpretation of data

3 A) Describing how scientists have explored and tested and
demonstrate the historical development of ideas
B) Experimental bases
C) Use of assumptions
D) Inductive or deductive reasoning
E) cause and effect relationship
C) Evidence
G) Presenting scientific methods and problem-solving steps
H) Doubt and criticism
G) Human imagination and creativity
D) Characteristics of individual scientists and prejudice
1) Different ways of understanding the world

4 A) The benefits of science and technology
B) The harms of science and technology
C) Discussing social issues related to science and technology
D) Career fields in science and technology
E) The share of racial diversity
C) Social and cultural influences
G) Public and private participation
G) Ethics in science

Science as investigative
nature of science

Yol 5 ple 013 slo
Involving students in researching science
and reasoning process skills

OMSis g laentils JI5 ¢ S ioles

Showing the thinking and work of
scientists and organizations
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Science as a way of
thinking

anel b ol Jolss 5 ole
Science as interaction of
science, technology and
society
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Demonstrating the interaction between
technology and society as well as the
social structure of knowledge

H) Limitations of science (science cannot answer all the questions of

society.)
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Table 2: Investigating the components of the nature of science in the label of spindle and inclined Rail

Y Glaas algioy; agin
Code Examples Subcategories Categories
1

5 0 gl Gl b ez S5 0 00 055 (L231S Jemnily (6551

Sebee by ol ey
The gravitational potential energy increases by increasing the
height of the body's center of mass from the Earth's surface.

o 5l g peS gl 4S5 W, )18 siasy o Wl hles sl

The bodies tend to locate at set up and condition where the
gravitational potential or the height of the center of mass from

ol 5 olsh rpeilin  3oli
Facts, concepts, laws and
principles

Jgol 5 eiled cpetlie (32la>
Facts, concepts, laws and principles

5l slegeze e 4y ple

ls
Science as a body of
knowledge

5 Glasgeme Wi @ ple

ols
Science as a body of
knowledge

Earth's surface beings at its lowest.

2 ol ) Sss S by s s e gl Vb 4 ], S
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Move the spindle to the top of the inclined rail and release. Move
the spindle down the inclined rail and release.
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Participating in thought testing

SR gy Hie 4 ple
Science as investigative
nature of science
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Use of scientific observations and inference
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Science as investigative
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nature of science

As you can see, the spindle moves from the bottom of the inclined
rail to the top.

Sgo 53,5 )1,8 i a5 0l ples axgie Sgo jlisle o cds |
iy 555015 010,18 VL el )|y ()T py2 38 0 b (ol 50
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Note that when the spindle locates at the bottom of the rail, its

center of the mass is in maximum hight and its gravitational energy
potential is maximum too.
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when the spindle locates at the bottom of the rail, its center of the
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Use of scientific observations and inference

Seo gy Uy 4 ele
Science as investigative
nature of science

Fobre g e alal,

Cause and effect relationship

SE oy, alyie s ol

Science as a way of thinking

mass is in maximum hight and its gravitational energy potential is
maximum too.
B Sl il 5 95,5 e iy s S GalT 5 L s Gl ol
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This event returns to the configuration and set up of the spindle
and inclined rail and does not violate the laws of mechanics.

Fobre g e alal,

Cause and effect relationship
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Science as a way of thinking
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The spindle moves above the inclined rail to reduce its potential
energy.

R D)

Cause and effect relationship
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Science as a way of thinking
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Table 3: Results of Investigating labels of objects
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Number of objects in that category Code Categories of the concept of the nature of science
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1 2 SRegR gy e 4 ple

Science as investigative nature of science
10 3 S gy Wpe 4 ple
Science as a way of thinking

2 4
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Science as interaction of science, technology and society
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Table 4: Status of the categories of the nature of science in the facilitators' oral explanations
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Science as a way of thinking
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Table 5: The status of the components of the nature of science in objects
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Science as interaction of science, Science as a way of Science as investigative Science as a body of . .
. L X Names of objects
technology and society thinking nature of science knowledge
v v v et oy s See
- Spindle and inclined rail
S5 o a5 zge
v v v R Bicycle for energy
conversion
Oyl ol CJaM
— v v v Asymmetric inclined
plane
v v v v V5955 S 2y
Brachistochrone curve 1
v v v Y095 gS e
_ Brachistochrone curve 2
- . v v b Gl (Sl
v v v S sl
- Newton's pendulums
v v v v obad; Sl
Dancing pedulum
v v v v Solss K
Balancing pendulum
v v v v S e
Gravity well
v v v v Sosd srm)
The moment of inertia
v v v 955 50
_ Force table
v v v 95 S5kl
7 Force board
p S b
v v v v

Finding the center of
mass
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Table 6: The rate of attention to the subcategories of the nature of science in objects
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Objects with subcategories

LSS Ol
Repetition rate
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Subcategories

FUPY:
Categories
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pendulum, Gravity well, The moment of inertia, Force table,
Force board
el S e« ol Sl elad, Sigh o yg,S g5anS Ty pnnnn 8 o Joe g laay o daars 8 (Y
?)}}5)0 g o B) Hypotheses, theories and models
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pendulum, Gravity well, Force table, Finding the center of
mass
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D) Durability of scientific knowledge
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E) Distinction of scientific knowledge
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graphs
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EEL GG R No ] J[IH=EH Canonical correlation deals with two series of variables, each of
which can be given a theoretical meaning. The purpose of this study was Canonical analysis
of online self-regulatory collectivity (online interaction) and components of cognitive
flexibility during cyber teaching (during Corona virus pandemics) among students of junior
high school.

The statistical society included all male and female junior high school students in
Ardabil numerated as 43098 (23239 boys and 19859 girls) in the academic year 2020-2021 so
that 381 ones (205 boys and 176 girls) were selected via proportional stratified sampling
method. For collecting the required data, online self-regulation questionnaire (OSRQ) and the
content of cognitive flexibility Inventory (CFI) were used. The collected data was analyzed
using Pearson Product-moment correlation and canonical correlation analysis in SPSS 26.00.

The obtained results pointed to a significant relationship between the predictor and
criterion variable components (p<0.01). Also, the canonical correlation identified that the
components of online self-regulation collectivity including learner-content interaction,
learner-Instructor interaction and learner-learner interaction can predict changes of
components of cognitive flexibility collectivity including alternatives and control subscales
among junior high school students (p<0.01).
The results of the study identified that the more the students interact in online
teaching and in cyber space with content, as well as the teacher and the other students, the
more power of cognitive complexity they would have to deal with difficulties in problems in
learning and teaching issues. Using cognitive strategies could assist the students in accessing
vague teaching concepts and enable them to access higher levels of learning. At the present
time, virtual training provides the students with ample opportunities to make some changes
in themselves in terms of motivational aspects, skills, and operational learning steps for
reaching teaching purposes. The learner-content interaction is a channel that reconciles the
cognitive structure and the mental content of the learner with their macro-cognitive,
motivational, and behavioral aspects. These changes in cognition can empower the learners
in self-regulation and turn them from passive and strict receivers into active and flexible
learners. Accordingly, this perception of ability and internal power assists the learner to reach
the belief of self-controllability in solving problems and facing with challenging circumstances.
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Fig. 1: Canonical model of online self-regulation set (triple interactions) and cognitive flexibility components
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EELCCIERER TN JEEIEE One of the areas related to information and communication
technology that can play an effective role in the transfer of human knowledge is web-based
virtual education. Accordingly, and especially since March 2019 and due to the spread of
Covid-19 pandemic, the use of virtual education along with face-to-face education in the
higher education system has become a very tangible necessity. As a result, many universities
have entered the field of virtual education for their students. In the present study, researchers
sought to use a qualitative method to explain the experiences and views of stakeholders to
extract the challenges of e-learning in the university. Therefore, the present study
investigated the challenges and threats of e-learning in higher education during the pandemic
from the perspective of the faculty members.

M The method of the present study was content analysis in terms of applied
objectives’ it was a qualitative study using semi-structured interviews. Participants in this
study included professors of Allameh Tabatabai University who had experience of teaching
virtual courses. The sampling method was purposeful and the sample size was completed till
the theoretical saturation limit was obtained and accordingly, 18 professors of Allameh
Tabatabai University were included in the sample. The research tool was a semi-structured
interview form; content analysis was used to analyze the findings. In this method of analysis,
according to the nature of the main research question, the threats of the implemented
curricula were causally investigated and explained, and finally the challenges and harms of e-
learning in universities during the Covid-19 pandemic were presented in the form of six main
categories .

m Based on the findings, the challenges of e-learning were classified into six main ones
including 1) "Insufficient skills of the faculty members in selecting and using appropriate
media", 2) "Faculty members’ weakness in the relative use of the virtual resources, web-based
technologies, online consulting services, and technical support ", 3)" Faculty members’
weakness in the relative use of cyberspace to produce educational content ", 4)" Inadequate
bandwidth in universities ", 5 "Insufficient speed of advances in updating digital content" and
6) "Inconsistency of the existing curriculum dimensions with virtual education".

Due to the outbreak of the Covid-19 and the importance of using virtual methods
in higher education, it is necessary for professors in the virtual education and learning system
to benefit from a variety of skills of the curriculum including objectives, content, teaching
methods, teaching tools and tools and evaluation. Also, in explaining these findings, it should
be noted that due to the serious challenges facing professors, it was suggested that familiarity
with various e-learning software and their capacities for e-learning must be considered in the
special training programs for teachers. Paying attention to infrastructures such as bandwidth,
electronic resources and digital content, as well as the issue of keeping communication tools
and equipment up-to-date and using new technologies of virtual education, including virtual
social networks along with virtual education systems in universities, are some suggestions.
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Table 1: Frequency distribution of insufficient skills challenge of the faculty members in selecting and using appropriate media
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Confusion of teachers and their incompetence in the

curriculum in virtual education
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Table 2: Frequency distribution of weaknesses and challenges in the faculty members' relative use of virtual resources
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Table 3: Frequency distribution of the challenge of relative use of the faculty members in educational content production systems in virtual education
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Table 4:Inadequate available bandwidth challenges frequency distribution
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Table 5: Frequency distribution of insufficient development speed and possibility of updating digital content
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Table 6: Frequency distribution of the challenge of non-compliance of existing curriculum dimensions with virtual education
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EEL I RET T Mo JISTERY Metaphors are powerful tools, which are used to present teachers'
attitudes about mathematics and reflect their experiences. Teachers' metaphorical perception can

make many educational events more tangible in order to examine the current status of education.
Previous studies asked provident teachers to provide metaphors for teaching mathematics and to
use these metaphors to understand their attitudes about mathematics. On the other hand, these
days, educational technologies have rapidly created new opportunities for meaningful education of
mathematics. Therefore, the role of teachers in integrating education and technology is getting
more and more important. Frequent use of technology, in almost every aspect of our lives, requires
a change in the content and nature of school math programs, and it is important for students to use
computers to increase their understanding of math concepts as they change. The use of computers
in educational programs should be supported. Since the interpretation and explanation of teachers'
attitudes toward the field of technology is important in teaching-learning, metaphors are used to
compare mere and common interpretation. The National Council of Teachers of Mathematicshas
stated that the use of technology is an appropriate method in mathematical reasoning, expression,
problem solving, and effective communication. Moreover, the use of computers in educational
programs should also be supported. Therefore, the main purpose of the current study based on the
instrumentation method was to standardize the metaphorical perception scale of the effectiveness
of mathematics education software in the teaching-learning process from the perspective of
mathematics teachers.

The research method was descriptive and the method entailed instrumentation and
standardization. Using two-stage cluster sampling method and Morgan table, 198 male and female
math teachers working in all primary and secondary state and non-state secondary schools in 1, 2,
3, 4 education districts of Tehranwere selected as the participants. Researchers prepared and
designed a questionnaire with 44 items based on theoretical basics and related technologies in the
field of mathematics education. In the first stage, CVI and CVR content validity indices were
examined.

m After two stages of distributing questionnaires among eight experts in the field of
education and technology of mathematics, the results showed that some items were removed due
to not reaching the standard level. Finally, 28 items according to the components in the
questionnaire were approved.The questionnaire was then distributed among math teachers in
virtual networks.The results of reliability and exploratory factor analysis confirmed four factors with
26 items and the reliability value of each factor was proved and recordedbetween 0.78 and
0.94.Four main factors were identifiedincluding a metaphorical understanding of access and
acquaintance, skill and mastery, interest, attitude, impact and application in the use of
mathematical software.

The results of this survey and tooling based on the views of math teachers showed that
the four mentioned factors were very important in the efficiency and application of math education
technologies and software in middle school teaching. Determining and explaining such factors can
lead to a more detailed examination of the challenges and resources available in the preparation
and distribution of mathematics education technologies in schools.
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Table 5: Reliability Statistics for Items' Third Component
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Table 6: Reliability Statistics for Items' Fourth Component
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Table 8: Communalitiesafter Removing Items
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Table 9: Total Variance Explainedafter Removing Items
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Table 10: Rotated Component Matrix after Removing Items
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EELELGITRET e Mo [ EEE The biggest challenge posed by the Coronavirus pandemic
(COVID-19) to educational institutions was the force to make an unexpected transition from

face-to-face to online learning. The abrupt closure of face-to-face education led academics
towards experiencing "unfamiliar areas" due to the need to adapt quickly to e-learning
environments. In advance, the benefits of these environments increased the demand for
their usage in higher education. But today, given the special circumstances of the outbreak
of the Coronavirus, this sudden change has undoubtedly posed challenges for educational
institutions Although these environments provide numerous opportunities for learning,
they require the readiness to become familiar with a wide range of technologies, the lack
of which, both for teachers and learners and at the organizational level, poses some
challenges in the implementation of online learning. In this regard, the present study was
conducted to explore the challenges of faculty members in teaching and managing online
learning environments.

m The present study was conducted adopting a qualitative method with a
phenomenological approach. The target population of the study included the faculty
members of Kharazmi University. Data were collected through in-depth semi-structured
interviews. The data collection process continued until the theoretical saturation was
reached, based on which 19 interviews were conducted. The final reliability and validity
criteria were used to confirm the validity and reliability of the data.

m The results of the study led to the identification of the following categories:
communication and interaction, presence and engagement, technical issues, quality, skill,
evaluation, economic issues, time, and organizational challenges. As an important result,
data analysis referred to the synergy and interrelationship of categories and the effects that
they had on the quality of online learning. The most common codes were related to the
categories of communication and interaction and presence and engagement, which were
related to the category of skills and influenceed other categories

m The analysis of the interviews showed that, it is possible to reach high-quality
online learning by prioritizing these challenges and paying attention to key components.
The emergence or consideration of these challenges, as well as their impact on each other,
leads us to map the relationship among these challenges. The results of the analysis
emphasize the need to pay attention to the sudden changes in the category of time, the
emergence of related challenges, and the division of challenges into faculty members-
related items individually or in relation to organizational challenges that include skill and
quality. Now that the Coronavirus pandemic resulted in the rapid digitalization of higher
education around the world, identifying and overcoming the challenges of entering or
adapting to online environments is essential to guarantee the quality of the future of higher
education.
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Fig. 1: Steps to interview- Cohen and Manin [21]
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EEELICREN G N SRR Critical thinking skill is one of the important mental assets that a
person needs to be able to develop as an independent individual. Critical thinking skill is important

because it assists individuals to analyze situations before taking actions, instead of acting
impulsively. The possession of critical thinking skill is important not only to the individual but to
those around him or her as well as the society. This is because people who lack critical thinking
skills very likely get engaged in actions that are not based on a deep analysis of the situation at
hand, and thus expose themselves and others to danger. Therefore, developing critical thinking
skills in agricultural technical and vocational students -due to the nature and purpose of their
disciplines- is vital to deal with wicked problems in the agricultural sector. Based on this, many
efforts have been done to embed critical thinking skills in agricultural students at the technical
and vocational schools. However, these attempts have not achieved the desired goals and
agricultural sector still faces many challenges. We believe that this is due to the extensive
attention allocated to educational issues and as well as micro-environments within the school by
researchers who are interested in this field of study; while according to Bandura’s social cognitive
theory and Luhmann’s Autopoietic Systems Theory, critical thinking skills are significantly affected
by outside school environment and students’ demographic characteristics. Accordingly, the study
identified students’ the most important demographic characteristics which affect theirs critical
thinking skills.

For the purpose of this study, a quantitative research method was used. The statistical
population of the study consisted of Iranian technical and vocational students (N= 5720).
Altogether, 282 students were included in the statistical sample using multi-stage stratified
sampling method. A researcher-made questionnaire was used for data collection and its reliability
and validity were confirmed by content validity ratio (CVR > 0.75) and Coronbach's alpha
coefficient (a > 0.71), respectively. The included a help section on how to answer the items,
demographic characteristics of the respondents, and latent variables of research (critical thinking
skills). Respondents were asked to express their degree of agreement with each item by giving a
score from 1 to 10 (minimum agreement = 1 & maximum agreement = 10). Finally, the data were
analyzed using SPSS software.

Findings showed that there were significant differences between students’ critical
thinking skills in relation to critical evaluation of issues and application of theories and ideas to
real world context. However, no significant differences were observed in terms of the educational
inequality condition of students. Among the demographic characteristics, gender (male of female)
and lodging (rural area or city) were not significant ones for students critical thinking skills. In
contrast, farming filed experiences significantly led to differences among the students’ critical
thinking skills.

The findings showed that one of the weaknesses of previous research on students'
critical thinking skills was the use of the same tools and indicators to assess critical thinking skills
for all disciplines, despite differences in the content and nature of their disciplines. Therefore,
based on Calma and Cotronei-Baird’s (2021) research, four skills were identified as critical thinking
skills for agricultural students: 1) critical evaluation of issues; 2) development and presentation of
arguments; 3) application of theories and ideas to real world context; and 4) synthesis of idea,
theories and/or data. Finally, the results of the study indicated that students’ critical thinking skills
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were not only subject to educational issues or limited to the school environments, but also various
demographic characteristics that significantly affected them. Therefore, it is important for the
educational planners to consider these characteristics in their planning for developing and
enhancing students’ critical thinking skills.
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Table 1: Classification of provinces according to educational inequality and student population in each cluster
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Table 4: Priority of four dimensions of critical thinking skills

Oy g Slase Bl il Ol bl
cv Standard division Mean Skills
0.18 5.21 28.77 Critical evaluation of issues  =MSiwe (golasl oL 5 )|
0.19 6.29 31.76 Development and presentation of arguments s Yol ail,] g axwgs
0.25 3.42 13.64 Application of theories and ideas to real world context  sowy! Jos !,
0.26 1.85 7 Synthesis of idea, theories and/or data  Lee 55 el
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Table 5: One-way ANOVA output for students’ critical thinking skills according to type of school

- a0 &w
. LA:‘ LD' /.L.A 1 - ‘ e
Sig. L)5'| [©35) P-value F u"S" 20 Hgixe ‘5&'1 PRI Ay purie
Leven'’s test Means Square ) 29 Dependent variable
DF Sum of squares
Lb < .
131.94 2 263.88 295 O
Between groups wolasl bl
og,S Nt
0.12 1.86 0.00 4.95 26.60 246 6444.66 '05'])’ 09° WS o
Within groups Critical evaluation of
248 6808.55 & ssues
Total
Lﬁb e .
47.68 2 95.36 29 Oe2 ] s el
Between groups e ¥
o 5 - Lo Yol
0.17 178 0.30 1.19 39.97 249 9553.33 295 09° J
Within groups Development and
Js presentation of
251 10048.67 arguments
Total
Loy S
31.31 2 62.62 oo ! c ol >
Between groups 9ok sz
g . Lo,
0.13 2 0.04 2.67 11.70 246 2879.97 Laog,5 090 o
Within groups Application of
Js theories and ideas to
248 2942.60 real world context
Total
LD e .
3.40 2 6.81 095 O i
Between groups 9 oy izl
laog 5 ¢ <.
0.84 0.17 037 0.98 3.47 258 896.15 '°5_; 09° Lo,
Within groups Synthesis of idea,
theories and/or data
260 902.96 & fes and/
Total
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Table 6: Output of LSD test for comparison four dimension of students’ critical thinking skills according to theirs type of school
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Table 7: One-way ANOVA output for students’ critical thinking skills according to educational inequality variable
sig. ofeebl b e B BorSlesgime olilazye Sljgine g She e
Leven'’s test Means Square DF Sum of squares Factor variable
LQ e .
486.07 2 972.17 095 w2
Between groups
0.13 1.93 009 242 26.60 246 46843.12 Laos)S 09,° il ARl
Within groups Educational inequality
248 47815.29 "K
Total
86 .00
3 54.00 =
3 52.00—
o,
e
2, B0.00- =
TE.00—
T T T
Wl g d A la g a5 ,d 4 reals g L d A
S P R P

el Gl Pl a4 az gl b lig> o (golal (g Fassnil O)lee 1) S
Fig. 1: Level of students’ critical thinking skills according to educational inequality variable
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Table 8: One-way ANOVA output for students’ critical thinking skills according to parent's degree variable

sig o9 el Povalue . lSile jodzme ol az,0 Oljgdme geme S yuiio
Leven’s test Means Square DF Sum of squares Factor variable
Lb < .
855.13 3 2566.04 095 O
Between groups
c . ally o .
0.28 1.26 000 471 181.24 224 40598.28 Laog,5 090 orlly <3k
Within groups Parents degree
181.24 227 43164.30 JS
Total
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Table 9: Output of LSD test for comparison students’ critical thinking skills according to their parents’ degree

120 lgebl galols
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Vb o> o=k o P-value Standard error ~ Mean differences (I-J) Depe'ndent
i . variable
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ol
5.47 -2.95 0.55 2.13 1.25 G"'L&& J
Middle school degree
Jacu!
2.14 -7.85 0.26 2.53 -2.85 pheo @
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W]
15.92 3.48 0.00 3.15 9.70 o
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Jacu!
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ol G
0.78 -9.01 0.10 2.48 411 b oy 2
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HIW| G
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! 't
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ey] S (:
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W)
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Graduate degree
el
-3.48 -15.92 0.00 3.15 -9.70 T
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-2.30 -14.58 0.00 3.11 -8.44 ) ibes]
Middle school degree Graduate degree
-5.85 -19.26 0.00 3.40 -12.55 WLJQ
High school degree
B85 .00
82 .50
E ¢
F
__;:. B0.00—
3
g,
)
§ 77 .50
E
75.00
72.50
e i, s U

JENFTE | PR, Uy
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Fig. 2: Students’ critical thinking skills according to their parents’ degree



Tech. of Edu. J. 16(4): 853-868, Autumn 2022 (AFY)

1Fe) jurly oF oylods oI > i jg0l (55508 code dy i

‘5)')5&25)5 mbjwwu\:mgw Lng)MAbeLQL?IJo oLl 6;4\“;4.‘! LSLQ‘;’)LQ’“ u,.i-l...a dunlio 1)+ Jgo>

Table 10: T-test outputs for students’ critical thinking skills according to the gender, residence, and experiences of agricultural activity
oSl @l p sl &5 305! off o)bel
T-test for equality of means Leven’s test
120 ligebl galold Q,ejl UL
95% Confidence interval Mean Test variable
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Developed tool for assessment critical thinking skills of agricultural students
65 ,ls
Indicators Dimentions

S o 6;43,'5”‘»5‘5,[@')1 Gl golSass ¢ a5l Q-l AL (S o0l 4SS Hlatalats SO b ggoge 5l ans SO 4 L (e Sb,) 4o
When | encountered with a problem, before any acts, | evaluate it from different perspectives and then | take a decision.

w5 S8 ole Jlgy 5 050 5l Dslite o0 o0 oz
| prefer to think unusual

S oo 19,8 (65,0leS ide ISt S o 615 e b plasbeonyl (6 a5 ST ilay [blsay wilings
| appreciate of my friends when they share their knowledge with me.

oS so Jlinl (65,0l OSiw aty,y olulid gl b WS e o5 Lo 5
| embrace of my classmate participation to identifying agricultural problems roots.

oS oo Jlinl (65,5liS Jisn OMSUe dty 0,50 wyax slaowy!
| embrace of new idea in relation to factors which caused agricultural problems.

e (55)3liS (i Ot iz b all, 5o Sledlbl otz 50 diusy
| am continuously looking for information in relation to why agricultural problems have emerged.
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| well known agricultural sector problems.

oS o 023l S ad Culem ye ol 5l aSenl s 4 By 1) Sled|
| do not ignore information simply because it does not support my idea.
s se 1y (55,0l ide ML 0aisS bl LY

| know the factors which created agricultural sector problems.
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| can select a best choice among many choices based on rational argument.
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| have logical arguments for my proposed solutions.

oS oo oolatul mlaods] anwgs lp o jloges b Joloo Vol 5l
| use equations, tables or graphs to develop my ideas.

oS Gl g slulis 1) mls Yaul jo 59250 DY Wlgs oo
| can identify and fix problems in my arguments.
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| anticipate the consequences of implementing the interventions to solve the problems of the agricultural sector.
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| use credible sources (books, reputable magazines, articles, direct interviews with farmers) to develop my ideas.
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I am looking for practical solutions to solve the problems of the agricultural sector.
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| have appropriate practical alternatives to solve the problems of the agricultural sector.
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If the evidence does not support my idea, | will change it.
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| use of my knowledge, information and previous experiences in doing agricultural work. = -
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Depending on an unforeseen situation, | can summarize what | have learned and come up with the best idea to solve the problem. @ 2 u;;\_
\
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I have had the experience of implementing ideas and theories in a real environment. § ,'I?
. hes Y
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I am aware of all the components that affect the activities of the agricultural sector. ™~ -
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I can develop newer and more comprehensive ideas about a particular topic by considering the totality of information and ideas. @ Z ‘g,
2 o &
S~ =
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g 0
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| can summarize different opinions on a particular topic and conclude based on it. 3
® e s . . . - .
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Due to the growing need of learners for new digital technologies in
education, especially augmented reality technology, which has significant potential, the inadequacy of
common electronic content, their lack of educational principles and standards and the lack of a suitable
model for producing augmented reality content in education with a constructivism approach necessitate
conducting research and finding a solution. The current study aimed to design and validate the model of
production of augmented reality content with an emphasis on the constructivism approach.

The present study was an applied one according to the purpose and based on the method, it
was a mixture or combination of consecutive exploratory type. Inductive qualitative content analysis was
used to extract the template components. In reviewing texts and articles, the systematic review method
was used and to determine the internal validity, the survey method was utilized. The statistical population
for content analysis included scientific sources, books, articles, treatises and valid scientific documents in
the field of augmented reality between 2000-2022. By selecting related keywords, the search was
conducted in local and international citation databases. The statistical sample was selected via purposive
method and included 232 cases. The statistical population for the interview included professors,
specialists and producers of augmented reality and the statistical sample of the target population was
formed via purposive sampling consisting of 21 people. Also, the statistical population for model
validation included augmented reality specialists and university professors, from which a statistical
sample of 33 people were selected via purposive sampling method. Data collection tools included a
researcher-made questionnaire and a semi-structured interview. To check the inter-coder reliability, two
methods of decoding and second coding were used. The content validity of the questionnaire was
confirmed by experts. In order to determine the reliability coefficient of the questionnaire, Cronbach's
alpha test and to determine the internal validity of the model, frequency, mean, standard deviation, mean
standard error and one-sample t-test were used.

[EIETTRY In the first and second method, the inter-coder reliability was 91% and 87%, respectively. And
the content validity ratio index was 93% and 96%, respectively. The reliability coefficient of the
guestionnaire was 96% through Cronbach's alpha test. The value of t-test was positive for all questions
and according to the significance level (Sig= 0.001), the difference between the mean of the questions
and the theoretical mean was significant. The results of content analysis showed that 13 main categories
and 55 subcategories were extracted for the augmented reality content production model. The main
categories of augmented reality content production model included management, instructional design,
design of constructivism learning environments, multimedia design principles, cognitive load control,
technical design, production, execution, rendering, publication, development, program evaluation and
academic achievement.

By identifying the categories and their subcategories, first a conceptual model and then a
process model were designed. The innovation of the designed comprehensive model in instructional and
technical design requires the simultaneous attention to instructional and technical dimensions. In the
presented model, the categories related to the instructional dimensions were environmentally located
and the categories related to the technical dimensions were centrally located. The results of statistical
analysis showed that from the perspective of experts, the designed model had a high validity and its
validity was confirmed. Therefore, it is suggested that this model be used to produce electronic
augmented reality content, especially for position-based training, based on a constructivism approach
and designed with augmented reality content.
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Table 1: Calculation of recoding reliability (stability index)
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Table 3: Minimum acceptable CVR based on the number of specialists
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37% 25 59% 11 99% 5
33% 30 56% 12 99% 6
31% 35 54% 13 99% 7
29% 40 51% 14 85% 8
49% 15 87% 9
42% 20 62% 10
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Table 4: Content validity ratio index based on specialists' views
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To what extent is the proposed model for producing augmented reality content
appropriate and practical for educational programs?
0.8 9 FouS oolawl oI ol 5l 00g 58] cuadly (glgiome I auiSaudgs oS oo slpiiny ol ax b 2
To what extent do you suggest augmented reality content producers use this model?
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1 10 To what extent are the components of the proposed model relevant to the research
topic?
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How comprehensive is the proposed model for augmented reality content production?
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1 10 To what extent do you consider the arrangement and sequence of model elements to
be appropriate?
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To what extent do you consider the proposed model to be innovative?
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To what extent can the proposed model be useful?
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To what extent can the proposed model be executed?
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1 10 To what extent is the proposed model understandable for augmented reality content
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. . . < e - B . e . 11
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1 10 To what extent do you find the relationships drawn between the elements of the model
appropriate?
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To what extent has the proposed model covered the topics of instructional design and
design of learning environments (in constructivism approach) in the production of
augmented reality content?
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To what extent has the proposed model covered technical design issues in augmented
reality content production?
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Table 5: Content validity index (CVI) for augmented reality content production model questionnaire
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Table 6: The main categories and subcategories of augmented reality content production model
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Planning Management
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Fig. 2: Conceptual model of augmented reality content production
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Table 7: Descriptive statistics related to the internal validity of the augmented reality content production model
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§ § To what extent is the proposed model for producing augmented reality content
£ % appropriate and practical for educational programs?
n = . . =
e é oI ol 51 00938 CosBly (glaizme HFALS ade aiS oo Slpriay ojlul ax b 2
¢ TS
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- To what extent do you suggest augmented reality content producers use this
! model?
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1 0.12 071 4.46 33 To what extent are the components of the proposed model relevant to the
research topic?
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How comprehensive is the proposed model for augmented reality content
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0.96 0.15 0.90 4.51 33 To what extent do you consider the arrangement and sequence of model
elements to be appropriate?
81y 00938l CunBly (slytme oty Capm wilgi o oloiiny oS ojlail ax b 6
1 0.16 0.97 415 33 o580 @8ly Jouio (VLS )30) (BILIS (o9
To what extent can the proposed model be acceptable for the production of
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Table 8: One-sample test results for internal validity of augmented reality content production model
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1.64 1.01 133 0.001 32 8.60 1
1.68 1.04 1.36 0.001 32 8.75 2
1.70 1.20 1.45 0.001 32 11.75 3
1.57 1.08 1.33 0.001 32 11.06 4
1.83 1.19 1.51 0.001 32 9.61 5
1.49 0.80 1.15 0.001 32 6.80 6
1.65 0.89 1.27 0.001 32 6.84 7
1.70 1.14 1.42 0.001 32 10.33 8
1.43 0.74 1.09 0.001 32 6.39 9
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Table 9: One-sample test results for of the whole test
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Fig. 3: procedural model of augmented reality content production
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