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ABSTRACT

To use social media effectively, we need to identify and apply the
Received: 17 February 2020 implications of supportive theories of using social media. Different learning theories provide a variety of
Reviewed: 10 March 2020 interpretations of learning and lead to diverse orientations and outcomes in curriculum planning.

. Therefore, learning theories serve as a framework for guiding decisions during the design and
Revised: 8 July 2020 implementation of the curriculum. The aim of this study was to identify the types of learning theories
Accepted: 19 July 2020 that support the use of social networks and to analyze learning theories on social networks in order to

provide a theoretical basis for designing curricula.
For this study, qualitative content analysis method was used. The statistical population of this
KEYWORDS: study consists of all valid documents related to the subject- supportive theories of learning in social
networks- from 1995 to 2018 (n=30) selected based on purposeful sampling. The content of 30
documents were analyzed. The analysis unit is the theme. To analyze the findings, the main and sub-
classes were extracted after open coding. To ensure the validity of the research, the methods of review
by members, triangulation of data sources and review by colleagues were used, and to ensure
reliability, the agreement method between the two coders was used.
The findings showed a variety of context-based, community-based, and person-centered
* Corresponding author theories that support learning on social media. The findings also include four main categories: it showed
t2 Mayati@birjand.ac.ir the dimensions of social networks, network interactions, types of learning, and curriculum elements. It
@ (+98915) 5612561 was shown that network communication in social networks includes social interaction, interpersonal
communication and interactive communication with admin and teacher-student communication, which
is broad and based on community sharing, central agreement and based on sharing ideas. Types of
learning on social networks include network learning, situational learning, problem-based learning,
personal learning, and indirect learning. Elements of the curriculum include network objectives,
network content, network learning environment, network inclusiveness, and network evaluation.
Network objectives are features such as unpredictability, divergence, unpredictability, variability,
nonlinearity, flexibility, value, reproductive and interactive. Network content has some features such as
distributed knowledge, multiplicity of resources, reliable resources, accessibility, context-based
knowledge, shared knowledge, inclusive knowledge, self-centered information, voluntary knowledge
creation, interchangeable content. The network environment includes technical and educational
features. Among the technical features of this environment, the diversity of language, the existence of
communication tools, the possibility of customizing the message and simulating communication can be
mentioned. The educational features of this environment also include being rich as one of the tools of
knowledge management, situational awareness, personalized information, open and flexible
environment. The network learner is knowledgeable and up-to-date, independent and active, and able
to do multitasking. The network learner is an actor and social agent who processes, publishes, and
manages knowledge on a regular basis. Evaluation on social media is a nonlinear, formative and
conscious, and continuous process accompanied by the elimination of standard rankings and tests.
Based on the results, it is suggested that those in charge of education use the coordinates
of social network-based curriculum elements to design a curriculum based on social networks. For
further research it is suggested that researchers implement the findings in an experimental
environment to take a positive step towards the optimal use of social networks to learners’ learning
outcome.

Learning Theories
Social Networks
Curriculum
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Table 1: Keywords and resource search websites

Websites Keywords Language
T T 1
Scientific Information  Social networking theories, Persian
Database (SID), social media theories, informal
Comprehensive database of learning theories on social
humanities (Ensani), Database media, social media supportive
of publications of the country  theories
(Magiran), Noor specialized
journals database
(Noormags)
Elsevier, ScienceDirect,  Social network theories, social English
Google Scholar, ProQuest media  theories, informal
learning theories in social
networks, social network

support theories
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Table 2: Classification of supporting theories of social networks and their teachings

Sub-classes (Theories)

. Main
Teachings Founder(s)
classes
Knowledge is not separate from the field, emphasis on situational and problem-based [fa] Constructivism
learning,
Teacher guidance and grounding for thinking, emphasis on formative evaluation
Emphasis on learning as a process of network formation through specific nodes, [a-] Connectivism
emphasis on networked teacher and student, emphasis on continuous learning and
evaluation o
The realization of authentic learning tasks based on partnership, the realization of [av] Authentic Learning 3
authentic learning in virtual space by simulation and virtual labs r,>_<D,
Emphasis on regular and exploratory processing, conscious evaluation of topics [oy] Information Processing g
compared to existing knowledge structure 3
-
Adapting media to user’s needs, instant feedback, language diversity and the [av] Rich media 3
possibility of message personalization, emphasis on communication satisfaction %.
Use of cognitive mapping based on support for (what-if) analyses, understanding of [a¥f] Cognitive mapping @
voluntary group behaviour based on group commitment, loyalty and social
participation
Ensuring and maintaining social capital based on the use of social networks, promoting [an] Social capital
cooperation between members despite social capital o
Learning in response to social participation, emphasis on observational learning and [a5] Social Learning g
learning through imitation and modelling 5
S
Feeling worthless in a team, more inclination to individual effort [av] Social loafing f‘,—
[
&
Action based on individual and collective goals, individual goals based on individualism [oA] Intentional social action 3
and individual commitment, collective goals based on collectivism and collective %
commitment S
. . . . . ) o
Explanation of group activities based on mental, group and social identity norms [aa] Effective Social Processes K
Carrying out voluntary group behaviours based on social commitment, loyalty and [s+] Volunteer
social participation, preference of group interests over individual interests behaviour of online community
Creating new interactions in different media, learning the outcome of interactions [£1] Social interaction
Explanation of why information is exchanged between people, information is [sv] Social exchange
exchanged directly and indirectly
The need to assess the interests of the group to increase participation, the need for [sv] Perceived social support and
the comfort and active voice of the group, increase group commitment with commitment
responsive interaction
Controlling one's behaviour based on one's knowledge (expectations and beliefs), [s€] Social cognition
strengthening the level of participation based on building trust and mutual
communication
Emphasis on network-influenced individualism, inclusive content production and [?A] Network individualism
sharing, emphasis on the era of free agents with individual agency, emphasis on me
connected
Selection and use of media based on the satisfaction and motivation, stop using the [s5] Use and gratification
media based on lack of rewards
The use of media based on internal and external motivations, external motivations [sv] Motivation
based on usefulness and internal motivations based on enjoyment
Teamwork based on interpersonal connections between members, emphasizing the [sA] Attachment
common identity and communicate common concepts
The emphasis on the concept of virtual participation through the production of [£a] Digital Literacy
documents, receipt, distribution and exchange of information through digital
encryption
Supporting cognitive curiosity, constructing personal meaning, emphasizing the search [v-] Student-centred E
for self-centred information based on individual decision making, using action to §
expand thinking, emphasizing meaningful learning $
Members act in accordance with the purposes and under the influence of attitude and [vy] Reasoned action ?:
subjective norms 3
-
Acceptance of technology based on emotional attitudes (feeling related to a post) and [vy] Technology acceptance 2
cognitive attitude (post cognitive evaluation) %.
Reduced participation in the group online because of potential risks, risks in the online [vy] Perceived risk @
groups more perception than traditional groups
Attitudes that determine users' behavioural goals, perceived behavioural control of the [vel Planned Behaviour
determinant of goal and behaviour
The individual's desire to perform purposeful behaviour based on existence, [val Existence, relatedness and
relatedness and growth needs growth needs
Change in the intensity, direction and stability of the conflict, the conflict influenced by [vs] Involvement
personal factors, situation and structural characteristics of the media
Personality factors (extraversion, neuroticism, open experiences, consent and [vv] Personality
conscientiousness) potential predictors of social media use
Knowledge sharing in virtual groups affected by knowledge quality, sense of worth and [vAl Expectancy disconfirmation

social interactions
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Table 3: Main classes, sub-classes and implications of qualitative content analysis of the theoretical frameworks on the dimensions of social networks

Implications BaS|'c coldes Sub-classes Main classes
Implications
According to the mentioned features, it is  General features: participatory media, sites related to interests, possibility of Attributes Social
necessary in designing the elements of the  Personalizing messages, possibility of selecting groups by individuals, chat Networks
curriculum room for anonymous people, network operating system, multi-user operating
system, exchange of information in the operating system, including all
. . . communication tools, cross-border communication, global communication,
Paying attention to the opportunities and strong media, multiple networks
challenges facing social networks Benefits: Improving learning processes, improving information processing,
opportunity to reflect on replay, online accessibility, problem solving,
Learning content: multimedia, interactive and knowledge and skill development, sociability, increased service to the
usable on social networks organization, innovation, self-production, regularity of activities, improved
communication learning, source of sociability, providing cognitive and
o " - psychological needs, increasing social capital, performing genuine activities
Considering the capacities and facilities of . - . Lo R
on the web, supporting the expertise and wisdom of individuals, generating
social networks in teaching and learning  .ommunication capital, not isolating individuals
methods Disadvantages: Lack of trust in group message sharing, limited interaction
with strangers, user insecurity, lack of group participation due to existing
risks, people's risk-taking to participate in the group, perceived risk, hackers'
access to members' information, access to people's information without
informing them
The teacher can use different applications of ~ Joint online research, sharing common goals, socializing, entertainment, Applications
social networks to deepen and consolidate ~ automated information retrieval, effective and appropriate communication,
learners’ learning to assimilate her teaching curiosity about others, popularity, strengthening relationships, maintaining
method with learners' learning styles. ar\d caArlng for re!at|onsh|ps, §pend|ng time and forming virtual gII'OUpS,
discussion about issues and ideas, access to rare tools, the ability to
communicate with the audience
Curriculum planners and other elements The need for freedom of speech, the need for interactive communication Implications
involved in the curriculum increase learners'  between group members, the expectation of active voice in the group, the for use

participation in teaching and learning by
providing network use requirements

need for members to feel comfortable
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Table 4: Main classes, sub-classes and implications of qualitative content analysis of the theoretical frameworks on network interactions in social networks

- . Main
Implications Basic codes Sub-class
class
T T T T 1
Communication and interaction on social Expansion of communication, change in communication, Characteristics of network
media should be agreement-oriented,  Strengthening communication with the Internet, highlighting the interactions
collaborative, reciprocal, and based on the influence and role of individuals, changing the nature of
2 A
. communication, communication based on information flow,
interests of network learners i e =
collaborative effort, mutual communication, common group o
interests, agreement of members on sharing ideas g
The networked teacher should not only . i . i , =
. . X Creating new relationships, developing people's networks, Types Z
communicate with learners to achieve . s . i . 2
. . working together, social interaction, interpersonal behaviours, of network relationship$S @
learning goals, but should also consider the  jioractive communication with admin, teacher and inclusive 3
types of network relationships, such as  communication o
3>
. ) . 2
learners” interactions with each other and Thinking and researching community, collaboration on the web, The benefits of interactive
with foreign professionals, important more participation, more use of resources, social identity, communication
positive attitude towards knowledge sharing, group growth,
increased satisfaction and commitment, increased trust
&5d°“>| sass N &_g):fsli a)lg)a LS)J“‘ @LA o_n.f 6‘912"' J.J:u )| J..al_'> sledys 9 u_c).s ‘UJ..al Slab 0 Js.).?
Table 5: Main classes, sub-classes and implications of qualitative content analysis of the theoretical frameworks of social media learning
Implications Basic Codes Sub-class Main class
T T T T 1
Due to the characteristics of this type of  Network formation, network communication, communication Networked Learning
learning, the elements of the curriculum must ~ 8rowth, knowledge deployment in diverse perspectives, learning
also be networked and interactive nonlinear learning, communication knowledge
Based on the characteristics of this type of = Background-based learning, learning based on active interaction Situational
learning, in designing the elements of the  With the environment, learning based on receiving people from learning

curriculum, attention should be paid to the  theenvironment

context and situation of learning.

Accordingly, in  curriculum  elements,
especially in teaching strategies, problem-

solving approaches should be considered.

According to this type of learning, the design

elements  should be
tailored to the Personalknowledge

of  curriculum
personalized and
characteristics of the learners.

According to this type of learning, curriculum
design elements for inclusive learning implied
attention.

Active construction of knowledge, little attention to knowledge
transfer, learning, problem-solving

Building individual and group knodge, lack of external
knowledge, building knowledge inside, not outside, building

Indirect communication, implicit learning, condemnation of
direct learning, negation of speech method

Problem-based
learning

Personal learning

Indirect learning
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Table 6: Main, sub-classes and implications of qualitative content analysis of the theoretical frameworks of networked curriculum elements

A . Sub-class .
Implications Basic codes Sub-class 2 1 Main class
Curriculum designers should consider the  Knowledge flow, learning facilitation, tool accessibility, Functioning of
characteristics of networked goals such as  direction of learning type, direction of learners' action goals
unpredictability and nonlinearity in setting Unpredictable, divergent, unpredictable goals, Goals features
goals instability, nonlinearity, flexibility, value, reproductive
and interactive
Learning goals: Problem solving, reasoning, critical z
. . o
In curriculum design, other elements need to thinking skills, self-regulation, mastery of the learning A variety of g
be influenced by the characteristics of the  process goals =1
goals Individual goals: individual commitment, personal °§
action 2
Individual and collective goals need to be Collective goals: collectivism, social commitment,
adopted based on learning goals such as the human interaction
development of critical thinking
Curriculum content needs to be multiple, Distributed knowledge, multiple resources, reliable Attributes
interchangeable, and self-directed resources, accessibility, background knowledge,
shared knowledge, comprehensive knowledge, self-
. centred information, voluntary knowledge creation,
The network teacher needs to use a variety of Y 8
K i i exchangeable content >
content to provide learners with a learning =
o
environment based on their learning styles Emotional and cognitive posts, technological content Content types g
updates, innovative content production, problem %
The networked student needs to be _ Solvingresources %
technically literate and capable of evaluating Citation management tools, content sharing, digital Content usage g

content in order to use networking content

literacy, information processing, the ability to
recognize important and unimportant information,
the need for knowledge network communication,
promoting the construction of individual and
collective knowledge

requirements

To designing networked learning
environments, it is necessary to consider the
unique features of this environment, such as
language diversity, the ability to customize
messages, and the richness of knowledge

management tools

A network educator needs to take advantage
of the opportunities in this environment to
adapt the environment to the interests and
needs of learners

Curriculum designers and planners need to
design other curriculum elements based on
the characteristics of this learning

environment

Students'
should not be limited to a fixed and specific

learning and learning activities
time and place, such as a classroom, and
should be possible to learn at any time and
place

Interactive multimedia environments, freedom of
communication  with anonymity, interest-based
networking, language diversity, the ability to
customize messages based on needs, the ability to
create private and semi-private profiles, the ability to
view communications, simulate communications
Improving the quality of learning, rich in knowledge
management tools, situational cognition, personalized
information, unspecified experiences, freedom of
communication with unknown identity, chaotic, time,
budget and available technology, open and flexible
environment, diverse stimuli, change-based
Interconnection, the ability to change the structure of
the network, partnership, easy access to information,
fast and easy dissemination, online experiences,
facilitate knowledge sharing, fast communication,
continuous interaction with experiences, the ability to
strengthen or weaken relationships
Condition-dependent communication, the need to
understand the social context for understanding the
consequences, conservative communication in
networks, open and closed environment,
opportunistic or restrictive environment

Ability to develop relationships, make better
decisions, create shared systems of meaning, develop
critical thinking

Technical
features

Educational
Features

Conditional
environment

Networking
opportunities

JUBWUOJIAUD SuluJes| yJomIsN

It is necessary to design the curriculum in
such a way as to meet the developmental,
existential and communication needs and
needs of students

For optimal use of network students, it is
necessary for educational
network

designers and
instructors to pay attention to
students' internal and external motivations

Students' open
should not cause them to become overly

and closed experiences

attached to social networks and waste their
time

A networked student, an up-to-date, active,

self-directed web learner who manages

Attachment, behavioural dependence, computer
behaviour, Behaviour Influenced by Behaviour,
planned behaviour based on behavioural control,
importance of self-efficacy in behaviour, closed
experiences, open experiences

Existence, relatedness and growth needs, choice
based on need, adaptation of media to needs, user
satisfaction with satisfaction of needs, needs of
personal identity and self-management, perception of
usefulness, choice based on need, non-use of media
with no reward

Media selection and frequent use based on
motivation, external motivation, internal motivation,
motivational use goals, perception of usefulness,
receiving material rewards, promoting reputation,
interest in doing work

Regular and systematic processing, belonging, group
attachment, social actor, social factor, student self-
management, information pattern recognition,
knowledge flow manager, production and

Behaviour and
experiences

Interests and

needs

Motives

Roles

JuU3pNis YJOMIDN
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Implications Basic codes Sub-class 2 Sub—lclass Main class
knowledge and has the ability to do multiple  reproduction ability, individual and organizational
things at the same time identity  selection, learning  process centre,
information management, change basis And
. interactions, knowledge dissemination, better
The network student should be equipped K . .
understanding of messages, constant information
with the skills to use technology and search retrieval, individual agency
for information, to provide positive attitudes  awareness and awareness, self-management, free Attributes
toward the use of social networks agents, independent, networked person, socially
committed, more connected to networks, involved in
networks, active user, doing multiple things at the
same time
Adjusted skills, emphasis on individual cognition in Essential skills
knowledge sharing, importance of potential ability,
skills in using technologies, search methods among
library resources
Behavioural determinant attitudes, different attitudes Attitudes
toward different positions, emotional and cognitive
attitudes in networks, self-governing attitudes,
subordinate attitudes
Network educators should consider the  Lack of assessment in assessment, complex evaluation Attributes
characteristics of evaluation in social ©of individuals, elimination of standard grades and
networks such as, process, nonlinearity, tests, evaluation of non-compression process, change
- . . in evaluation system, integration of cognitive and
continuity and developmental in their A . X
X emotional judgments, preference for formative
evaluation methods. evaluation, continuous evaluation, rapid evaluation, z
continuous feedback, evaluation for learning no g
Network educators need to use network Learning, process-based evaluation, not result- Qx‘
assessment methods such as self-assessment  oriented, high accuracy and low error, conscious §
and peer assessment in addition to the usual ~ evaluation, nonlinear evaluation a
methods of compression evaluation. Determining student needs in assessment, computer Methods g
support for assessment, feedback in practice, El

emphasis on self-assessment, attention to classroom
assessment, textual and audio feedback, informal
assessment in communication, peer assessment
methods, online assessment, recording and
retransmission assessment

Networ

Imeraction

Networked
eorning
Emvirenment

5 e oS el | s sloalgio Ll ogos 1) IS5

Fig. 1: Qualitative analysis of how the categories derived from the theoretical framework
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EEL I G RET o =Y Previous studies in Iran have explored the impact of using

technology on improving students’ mathematical understanding. However, no study was
conducted in relation to the impact of using technology on students’ mathematical
misconceptions. This study explored the impact of using software in developing students’
misconceptions. In detail, the impact of using GeoGebra software on secondary school
students’ misconceptions related to concepts such as angle scale, trigonometric angles,
periodicity, minimum and maximum of trigonometric functions were explored using a two-
tier diagnostic test.

The statistical population of this study comprises all grade 11 students of Golbahar
and Golmakan in the academic year 2015-2016. Three classes were chosen from two different
schools in these cities, one was considered as the control group (40 students) and the other
two classes were considered as the experimental groups (26 students). The instruments were
a pre-test and a post-test (two-tier diagnostic test). Four categories of misconceptions were
identified based on the relevant literature and students’ responses to the pre-test. Finally,
these misconceptions were analyzed by the chi-square test.

The findings showed that Geogebra software helped students in the experimental

group enormously in understanding concepts such as periodicity, identifying minimum and
maximum of trigonometric functions, and prevented developing misconceptions related to
them. Analyzing students’ responses in the control group that received traditional teaching
showed that several students were not able to calculate the periodicity of trigonometric
functions. This difficulty was observed both when students calculated the periodicity from the
graphs and also when calculated the periodicity from the algebraic form of trigonometric
functions. The strength of using the software includes observing many trigonometric graphs
in the software environment, the ability to place trigonometric functions with different input
on a coordinate axis and comparing them, and the manipulations performed by the students
themselves on trigonometric graphs. These strengths prevented students from developing
misconceptions about the concepts of frequency and minimum and maximum values.
However, in relation to trigonometric angles, using the software caused developing more
misconceptions for the experimental group, and had no significant impact on preventing
misconceptions in relation to the scale of angle. It seems that due to the nature of the angle
scale, in which the conversion from radians to degrees (or vice versa) is done by a series of
mathematical operations, using Geogebra could not impact students’ misconceptions in this
matter.
The results of this study indicate that teachers should be very cautious in selecting
and using teaching aids in the classroom to prevent developing mathematical misconceptions
associated with using the teaching aids. Therefore, we recommend mathematics education
researchers and mathematics curriculum planners to conduct several studies on different
software programs frequently used in mathematics classes, determine the pros and cons of
these tools, and share their results with mathematics teachers. Sharing these results will help
mathematics teachers to adapt their teaching accordingly based on the findings of these
empirical studies.
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Table 1: Statistical frequency of research sample

Frequency of Number of
Number of students majoring students
Group . . Lo
students in mathematics majoring in
and physics natural science
Experimental % 16 10
group
Control group 40 - 40
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Table 2: Authentication of misconceptions in post-test questions

Misconceptions’
Authentication

categories
-Research literature [2,4,77,13,14,15,16]
Scale of angle
- Pre-test
Trigonometric angle - Pre-test

Periodicity -Research literature [1,3]
Minimum and

R -Research literature [1,3,15]
maximum
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Table 4: Chi —square test results for each category of misconceptions

Misconceptions P-value
Trigonometric angle 0.022
Scale of angle 0.186
Periodicity 0.004
I\/Iimn;r:it:nn;;nd Less than 0.001
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Table 3: Students’ misconceptions in the experimental and control groups

Categories of Description of the Experimental Control
misconceptions misconceptions group group
Scale of angle Difficulty in converting 8.3% 23.68%
radian to degree
Trigonometric Angles larger than 360 ° 13.6% 5.26%
angle begin at zero.
Wrong values were taken 20.83% 13.15%
for negative angles.
Total 34.43% 18.41%
Periodicity Difficulty in recognizing 8.33% 42.10%
the periodicity from a
given graph.
Difficulty in calculating 12.50% 10.52%
the periodicity using a
formula.
Total 20.83% 52.62%
Minimum and Difficulty in identifying 0.00% 23.68%
maximum the maximum and
minimum of a
trigonometric function
from its graph
Difficulty in identifying 8.33% 34.21%
the role of coefficients of
trigonometric functions in
its range
Total 8.33% 57.89%
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Teaching-learning is essential for the development of creativity and
sustainability of the needs of modern cities, and the intelligent learning environment has been created
to respond to the needs of the new knowledge society in smart city design. Community quality is a
challenge for smart city development; because in the social field, the quality of society with a professional
approach is not used comprehensively and systematically. The quality of society is based on the quality
of organizations, universities, educational institutions and collaborative learning. The purpose of this
study was to identify and rank factors affecting smart city design with an educational approach.
M In this research, a researcher-made questionnaire was used to collect data. The statistical
population of the study included all high school teachers and educators in Zahedan City. In the first step,
by studying valid scientific and citation sources and becoming sufficiently familiar with the concepts and
definitions of smart city, development of smart city and the factors affecting it, a preliminary list of
factors affecting the smart city was identified with an educational approach. In this study, the indicators
in terms of structure and practical procedures in smart city learning were identified and accordingly the
research questionnaire was designed and compiled and provided to the tutor and consultant who were
used to collect data after the corrections. Then with using Cronbach's alpha method, the reliability of the
guestionnaires was calculated and found to be 0.84. Simple random sampling method was used. SPSS
21 software was used to analyze the data. Data analysis was done by logistic regressions method.
MThe education industry changes and enhances urban services, and this value-added and driving
force industry can be identified as an advanced industry in the smart city. The results showed that
intelligent governance (9.526), intelligent interaction and integration (8.926), intelligent people (8.875),
infrastructure (8.872), human resources (7.757), technology acceptance (7.567), smart economy (7.236)

and the medium of electronic interaction based on multimedia content (5.765), respectively, have the
most important role in the establishment of smart city.

In order to build a smart city education system, the process of encouraging citizen
participation and creating different communication channels is critical. The ‘smart city’ label is not
limited to cities that simply adopt high technology. The ultimate goal of the smart city development
includes: improving the quality of life of individuals, families and local people through advanced
information and communication technologies and education systems, by creating a communication
channel between citizens that can provide systems that enhance smart integration. The learning
structure in the process of developing smart skills in smart schools are required to be rebuilt. The essence
of the smart city is the promotion of social cooperation, social networking and social participation, and
it transforms community members into using smart learning as a tool to better comply with social
behavioral norms. Collaboration and development of information technology removes barriers to the
sharing of information and knowledge, as well as the learning frontier in smart schools, and creates three
main changes. The first is to change teaching methods; the second is the reconstruction of the knowledge
system; and the third is the influence on the formation of a new generation of learning methods among
students.
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Table 1: The comparison of common digital learning environments and smart
learning environments [21]

Common digital learning
environment

Smart learning environment

Learning
resources

Learning
tools

Learning
community

Teaching
community

Learning
methods

1) Digital resources based
on rich media

2)Online access becomes
the mainstream;

3) Users select resources.

1) All-function in one tools,
systematized  tools;  2)
Learners judge the
technology environment; 3)
Learners judge the learning
scenarios.

1)  Virtual community
focusing on online
communication; 2) Self-
selected community; 3)
Restricted to information
skills.

1) Difficult to form a
community, which is highly
dependent on experience;
2) Make the regional
community possible.

1) Emphasize resource
design and explanation;

2) Summative evaluation of
the learning outcomes
based on the learners’
behaviors;

3) Observation of learning
behaviors.

1) Digital resources
independent of the devices; 2)
Seamless  connection  or
automatic synchronization
becomes fashionable;3)
Deliver on-demand resources.

1) Specialized tools and

miniaturized tools; 2)
Automatically sensing
technology environment;

3)Learning scenarios are
Automatically recognized.

1) Combine with the mobile
interconnected real
community to communicate
anytime and anywhere;

2) Automatically matched
communities;

3) Depend on media literacy.

1) Automatically form
community, which highly
concerns about the users’
experience; 2) Make the
cross-regional community
fashionable.

1) Emphasize activity design
and guidance;

2) Adaptive evaluation of
learning outcomes based on
the cognitive characteristics
of learners;

3) Intervention in learning
activities.
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Fig. 2: The components of a smart learning environment [22]
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Fig. 5: The research model
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Table 3: Reliability of the questionnaire

Row Variable  Reliability
1 Smart economy 0.794
2 Smart people 0.847
3 Smart government 0.822
4 Communication and intelligent integration 0.921
5 The platform of electronic interaction based on 0.735
multimedia content
6 Smart infrastructure 0.801
7 Manpower 0.861
8 Technology acceptance 0.831
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Table 2: Identification of factors affecting smart city deployment

Concept level

Dimensions References

Knowledge-centered, foreign language skills, researcher-teacher, lifelong learning.

R & D, patent, self-employment rate, new business registration, gross domestic
product

Trust, guidelines and rules, security policies, legal and legal infrastructure,
technological infrastructure, internet security, experience and resources of
educational activities, technology services, assistance, welfare and comfort,
compliance with obligations, ethics

School portal, academic interaction and exchange, broadband e-commerce,
electronic instruments and hardware, software integration

Learning through the internet, searching scientific resources, archiving, identifying
resources and scientific bases, producing content, sharing content of production,
designing, integrate and integrate curriculum content, standard tutorials, content
management system

Establishment of scientific research, information security, server installation,
deployment of local area network, internet speed, standard computer site, e-mail,
electronic equipment, emergency equipment, video projector deployment,
equipment accessories (scanners, printers, etc.). ), the right number of personal
computers, computer skills,content creation tools and software, financial support,
information support environment, network communication equipment,

Technology assistant; ability to generate educational content; ability to work with
software; modern teaching methods;

Simplicity of education, support for educational activities, improving the
performance of educational tasks, smart school technology adaptability, ease of
learning

Smart economy [29, 10, 30, 5, 11 31, 32, 8, 33, 44],

Smart people [31, 8, 10, 44, 6, 30],

Smart government [33, 8,10, 30, 21, 2, 44, 3, 5, 14, 18]

Communication and
intelligent integration

[8, 16,10, 33, 2, 11, 32, 5, 19, 18, 34, 35, 12, 36, 1],

The platform of [36, 31, 30, 2, 11, 44]
electronic interaction
based on multimedia

content

Smart infrastructure [34, 30, 31, 28,18]

Manpower [29, 30, 25, 18, 2]

Technology acceptance [5,7, 23,11, 33]




M. Rashki, M. Arab Anani

(YAY)

e cipe wgzo (K o o

el polie 00,8 oo 0)51)3 98 mhaw ;o 0,5 (1B (YIFY -F)
(FIPV-5) 531 1o dtadisn s il Lolse od a5 el ol il
Siodgr o | pEial o Jelge opl Coeal 5l Sl oS cnl azd )5 )18
9. 6ysl3 (B pdy a5 aad oo i b it (S0l izren 0BL o
Ot s lale iz Glye (e (Sig Sl Jols s
OreS 3l aredisn (Sl 5 Slbls)l g dielden poye 5 (ke
Ll 1095 51 5Silee

5 i Oled b )y jslite 4 (55lel slagygel 5l oliiul oz
Somdg Sl b g SG el oolel slagyge;) Sl (ansiis
lp pobiie pa 28513 (w0 090 sla e @ (o9 les
oliisl By sk B9 S 50lsS (pgasl 5l Jits slo it Jlo b i
Al SLED) Jeuz jo gl a5 el oo

Sadigd el il e Jelos ow)p jsliieds ol gy 5o
ey SBE R 5l S dgdee edlitul Siiad (ge S
ol 5o oS el Jis slapsie Jlop @y o Seitad g S
095y Jelod dlise Jlojemp (29> B3l S Jae Djge
i 45 35S oo )18 eoliiul 3550 (Sloj st ged (ol Scited
pas b o7y (w2 sslateas 5 Sl (shzgsd (ol s o At
IV S o a1 s (sl puitio | (slae gors calar; 0525
i (3 b ee Wi Seied (g5, Slogyhe I S
b piie (nl ogr b o2 Wiz Djpo 0 oS Lz wlliee JEs
il g0l lwg i o laliwl glallas g 0o )l (glyls oo ol 5
oolil uilyly py5 Jale g Guilds ojlel 51 jskine ooy il

o vl
FRe5 S it o9 Jbo g oy p B Sy
Table 5: Investigating the normality of research variables
Row AVarlaI?Ie Significance K‘—S‘ Result
dimensions leve statistics
1 Smart economy 0.00 0.164 Distribution
is normal
2 Smart people 0.00 0133 Distribution
is normal
3 Smart 0.00 0.164 Distribution
government is normal
4 Communication 0.00 0.145 Distribution
and intelligent is normal
integration
5 The platform of 0.00 0.150 Distribution
electronic is normal
interaction
based on
multimedia
content
6 Smart 0.00 0.164 Distribution
infrastructure is normal
7 Manpower 0.00 0.192 Distribution
is normal
8 Technology 0.00 0.232 Distribution
acceptance is normal
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Table 4: Explaining and describing the importance of smart city deployment

factors
Variable Average Period Condition
Smart economy 3.68 366-2.34 Top
Smart people 3.67 366-2.34 Top
Smart government 3.73 366-234 Top
Communication and 3.67 366-234 Top
intelligent integration
The platform of electronic ~ 3.75 366-234 Top
interaction based on
multimedia content
Smart infrastructure 3.68 3.66-234 Top
Manpower 3.69 3.66-234 Top
Technology acceptance 3.75 3.66-234 Top
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Table 7: The results of non-conformity test model

Test Schools in Smart City
-2Log likelihood 37.523
Cox & Snell R Square 0.413
Nagelkerke R Square 0.603
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Table 8: Hosmer test results in the studied population

Hausmer test Sample for study
Chi-square 24.384
Sig 0.002
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Table 6: Coherent test results

Variable VIF Tolerance

Smart economy 1.205 0.830
Smart people 1.302 0.738
Smart government 1.246 0.803
Communication and intelligent integration 1.248 0.801
The platform of electronic interaction 1.928 0.519
based on multimedia content

Smart infrastructure 1.986 0.652
Manpower 1.185 0.844
Technology acceptance 1.429 0.700
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Table 9: Results of the logistic regression method of the sample

Variables B S.E. Wald df Sig. Exp(B)
Smart economy 1.843 0.611 8.756 1 0.002 7.236
Smart people 2.230 0.586 11.459 1 0.00 8.875
Smart government 2.245 0.632 10.987 1 0.00 9.526
Communication and intelligent integration 2.213 0.675 9.673 1 0.001 8.926
The platform of electronic interaction based on multimedia 1.256 0.673 5.965 1 0.003 5.765
content
Smart infrastructure 2.237 0.654 9.864 1 0.001 8.872
Manpower 1.964 0.606 10.864 1 0.002 7.757
Technology acceptance 211 0.554 9.221 1 0.001 7.567
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CEEIEILE RN ENO) SIS It is certainly known that due to the diversity and multiplicity of different media
around children, their taste for learning has changed and there is no choice but using technology in education
and taking advantage of tools and methods of teaching based on multimedia. Today, in addition to textbooks,

multimedia, digital teaching and learning environments have also come to the educational support of
learners. While we all know that the use of computers and multimedia alone does not have an educational
benefit; combining them with a good educational and self-learning thinking makes them applicable and
useful. Meanwhile, in disciplines such as computer, teaching is software-based and the teacher is required to

teach a software program and at the same time provide the teaching training directly on the relevant
software. For this condition, there are now coursewares and multimedia that can be used along woth
textbooks as a source of teaching aid. However, one important point in designing these courswares and
mutimeida is that most of them do not benefit from sound educational approaches and desings. One of the
appropriate educational models and approaches for this purpose is constructivism. This model is based on an
issue, question or project as the focus and support of the mental system. The student's goal is to interpret
the problem or solve the problem or complete the project. In order to reflect on actions, students must
imitate the performance that has been modeled for them, and teachers must re-demonstrate student
performance so that students engage in action-reflecting. Modeling strategies focus on how experts work. In
addition, for project-based training, there are three practice-based, position-based, and project-based
models. In this study, after designing a multimedia software program with a project-oriented constructivist
(PBL) approach, which generally uses two models of practice-based and project-based learning, the extent of
the impact of multimedia with a project-based approach on learning memory learning of tenth grade students
in the field of computer science in Birjand city has been investigated

The study design is quasi-experimental. The statistical population of this study consists of all second
grade boy students of technical and vocational schools in Birjand. The sample was divided into experimental
and control groups, which 25 participants in each. The experimental and control groups were trained with
multimedia and traditional methods, respectively. Students' academic achievement was measured by
teacher-made tests (pretests and the posttests) and their reliabilities were estimated using Cronbach's alpha
estimated to be %77. Data were analyzed through inferential statistics (Analysis of variance with repeated
measures and Covariance).

The results indicated that the impact of project-based multimedia training on students' learning-
retention had more positive effect (68.5%) in comparison to the traditional method.
The present study shows that computer-based cinstruction with multimedia with project-based
approach affects both low level of learning (knowledge, understanding and use) and high level of learning
(analysis, evaluation, and creation) and retention among students in vocational and technical schools.
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Table 3: Results of Levene’s test to examine the error variances of both groups

09,5 93 sllas uilyly S3bed (o) 2
(Examine the error variances of both groups)

Group Test statistics DF DF2 p-value
Pretest 0.343 1 48 0.561
Posttest 2.212 1 48 0.143
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Table 4: Results of Analysis of Covariance for the impact of software on students'
learning
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(Software impact on students' learning)

Source

Sum of Mean of Eta of
of squares DF squares F p-value squares
change q q q
Pretest 10.533 1 10.533 1.869 0.178 0.038
Group 575.650 1 575.650 l?é'l 0.000 0.685
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Table 5: Weighted mean scores of learning across group
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( Weighted mean scores of learning)

Group Mean Standard error
Test 16.573 0.475
Evidence 9.776 0.475
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Table 1: Descriptive indicators of experimental and control groups
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(Descriptive indicators)

Group Test statistics Count Mean Variance
Pretest Learning 25 2.6456 1.04347
Posttest Learning 25 16.5984 2.04471
Test
Reminder after the 25 19.5224 3.66956
test
Pretest Learning 25 2.7612 1.08065
. Posttest Learning 25 9.7508 2.70091
Evidence
Reminder after the 25 10.7896 524804

test
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Table 2: Results of Kolmogorov-Smirnov test
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(Checking the normality of the data distribution)

Group Test statistics DF p-value

Pretest 0.114 50 0.124

Posttest 0.108 50 0.198
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CEREGILEET BN SR One of the important indicators in measuring the quality of education
is the academic performance of students, which is important both from a scientific and practical

point of view. Extensive studies have been conducted worldwide on how social networks affect the
quantitative academic performance of students. Many studies concluded on the denial of social
media show that these networks have a negative impact on the younger generation and students.
These researchers believe that virtual social networks have an effect on students' annual grade
point average, drop in academic grades, damage of writing style and spelling, decrease in English
language standards, etc. They have measured these variables separately with the use of social
networks among students. At the same time, others believe that the emergence of social media has
a positive trend on students' performance and their achievement in gaining higher grades. These
studies have also found that students spend most of their time doing their homework and research
in this way. Therefore, in the review of previous studies, both approaches are discussed separately.
The main purpose of this study is to be aware of the impact of virtual social networks on the
guantitative academic performance of female high-school students. Secondary objectives are to
examine the extent of students’ dependence on virtual social networks and awareness of the
impact of using virtual social networks on students' quantitative academic performance.

In this research, a survey method has been used and the sample population includes 855
female students of high-schools in Tehran. The data gathering instrument is Jeffrey Single's Social
Media Dependency Questionnaire that includes social networks addiction, educational use,
grammar, writing, reading, and course questions. In this study, descriptive tests (percentage, mean,
and inferential statistics (chi-square, Pearson correlation coefficient and t-test) were used.

The findings show that there is no relationship between the students' last year GPA and
their academic quantitative performance and their use of the online social network; but there is a
relationship between their GPAs and their scientific information exchange (test questions) and use
of online social networks. The findings show that there is no relationship between last year's
students' grade point average and their poor academic performance using a virtual social network.
There is only a relationship between their GPA and the exchange of scientific information (exam
questions) through social networks. There is also a link between social media use and poor
academic performance, social media addiction, learning and receiving questions and course
guestions. However, the effect of social networks on the quantitative performance of students is
moderate and its effect on other educational activities of students is low.
Online social networks can be used as an appropriate way of interaction between
students, as well as between teachers and students to convey scientific content, share questions
and problem-solving skills, and help each other understand the correct path to problem solving.
Although in this study, the use of virtual social networks does not have a negative effect on
students' quantitative academic performance, it should be noted that membership in these
networks as a group and as a channel, if it creates dependency and students spend a lot of time in
their school hours, can affect the quantitative academic performance of students.
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Table 1: Previous research on the relationship between using social media and
academic performance [12]

Measure of .
P . Measure of social
Study Major finding academic .
media usage
performance
[19] No connection Self-reported
between Facebook  Self-reported GPA  binary
usage and measure of
academic performance Facebook
usage
[22] Negative relation Self-reported GPA  Self-reported
between Facebook measure
usage of Facebook usage
and academic
performance
[25] Negative relation Self-reported GPA  Self-reported

between social time-diary
networks on use usage of
exposure and electronic media
academic
performance

[21] Negative relation GPA obtained  Self-reported time
between Facebook  from spent
usage university records  on Facebook
time and academic
performance

[26] Negative relation Self-reported GPA  Self-reported time
between social spent
networks on social networks
usage time and
academic
performance

[27] Negative relation Self-reported GPA  Self-reported
between social measure
networks of social media
usage and academic usage
performance

[17] Negative relation Self-reported GPA  Self-reported time
between social spent
networks on social media
usage and academic
performance
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Table 2: Individual characteristics of the respondents

Variable Groups Percent
15 years 15.2
Age 16 years 40.0
17 years 29.0
19-18 years 15.8
Second (10th) 49.7
Grade Third(11th) 313
Fourth( 12th) 18.9
Last year's average  Less than 14 1.8
14-16 11.0
17-18 215
18+ 58.5
No Response 7.3
Zone North (Zone 3, 4) 33.2
Center(Zone 7) 17.0
South(Zone 16) 16.1

Western (Zone 22)  17.0

East (Zone 8) 16.7
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Table 3: The rate of using online social networks

Average Frequency Percent
Very less 218 25.5
less 242 283
High 173 20.0
Very High 157 18.4
No Response 65 7.6
Total 855 100
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Table 5: The effect of the use of social networks on students' educational status

Use of Online Social networks

Pearson Sig Frequency
Last year's GPA -0.067 0.070 737
Last Term's GPA 0.006 0.888 486
English score -0.054 0.148 719
Literary score -0.105 0.005 706
Math score -0.123 0.001 710
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Table 4: Descriptive of responsive attitudes

Mean

Attitude from 100 t df Sig
1.Comparing my grades before and
after participating on social media
networks and | experienced drop in 335 54.4 850  0.000
my academic performance as a
result

2.During vacation | spend a lot of
time participating on social media 53.5 71.1 848  0.000
than reading my books

3.These networking sites influence
my academic performance
negatively, because they distract me
from my studies

33.7 56.3 484  0.000

4.Finding it hard concentrating on
my study knowing that | can play
online games and visit these sites
just by logging into them

355 54.6 842  0.000

5.Social Media use has affected my

: - o 215 47.4 848  0.000
spelling when writing examination

6.Addiction to social media is a
problematic issue that affects my 32.7 56.0 841  0.000
academic life

7.My grades will improve if | stop

Lo ) 43.2 57.6 838  0.000
participating on social networks

8.Social network sites are personal/
social and cannot be used for 35.7 63.6 835  0.000
educational purposes

9.Social Media has improved my

. R 52.2 73.0 847  0.000
reading skills
10.1 receive exam|nat|on'quest|o.ns 69.2 85.7 843 0.000
and papers through social media
11.MY graQes will |mprove if | stop 49.0 62.4 845 0.000
participating on social networks
12.The Using virtual social networks
has replaced with my other daily 40.5 59.4 851  0.000

activities
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Table 6: The relationship between the use of social networks and students'
academic activities

Use social networks

Pearson Sig Frequency
Educational performance 0.327  0.000 761
Educational use of social 0.156  0.000 7666
networks
Get quiz questions and 0.130  0.000 779
resources
Addicted to social networks 0.131  0.000 765
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Table 7: The relationship between the amount of social network use and doing
homework through this network

Doing homework Use social networks

Very less active Less active ~ Active  Very active
Very less 10.1 7.9 4.7 4.6
less 18.0 12.1 13.5 11.8
High 8.8 7.1 8.8 9.2
Very High 38.7 29.2 34.1 28.9
No Response 24.4 43.8 38.8 45.4
Total 100 100 100 100

X?=28.965 df=12 Sig=0.004
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With the increasing importance of instructional multimedia and the use of their
interactive and unique features in the teaching-learning process, the design and production of this technology
and its use in teaching courses and different levels of the educational system is observed. Cognitive load
theory, as one of the theories related to information processing, is one of the most effective theories in
instructional design and an effective guide for designing multimedia and other instructional materials. The
basic premise of this theory is that learners have very limited working memory capacity to process when
facing new information. The purpose of this theory is to predict learning outcomes by considering the
capabilities and limitations of human cognitive structure. Cognitive load theory is based on the idea that the
design of instructional materials should be based on our knowledge of how the human mind works. Based
on this assumption, various processes of acquiring knowledge and understanding are explained considering
the load they place on human cognitive system (which is an active system with limited information processing
capacity). Because this theory links the design features of instructional materials to the principles of human
cognitive processing, it can be used in a wide range of learning environments. The present study aimed to
compare the effects of Merrill and Gagne's instructional design models on students' cognitive load, learning
and instructional efficiency in science lesson.

The study was quasi-experimental with pretest and posttest design with two experimental and one
control groups. The statistical population consisted of all male students of the sixth grade elementary school
of Qazvin. The sample including three 30 students’ classes were selected through convenience sampling
procedure and the classes were randomly assigned to experimental and control groups. The materials and
instruments included instructional multimedia contents, learning tests, and cognitive load assessment scale.
The first experimental group studied the multimedia based on the Merrill model, the second group studied
the multimedia based on the Gagne model and the control group studied non-model multimedia. Data were
analyzed by using analysis of covariance (ANCOVA).

The results of the study showed that multimedia based on the Merrill instructional design model

compared to multimedia based on Gagne instructional design model and non-model multimedia, has led to
less cognitive load, more learning and instructional efficiency. Also, multimedia based on Gagne's
instructional design model compared to non-model multimedia led to less cognitive load, more learning and
instructional efficiency.
One of the concerns of educational designers in the process of designing the content of
multimedia educational materials and other learning materials has always been the appropriate selection of
instructional design models. Since there are different models for instructional design of learning materials,
to choose a suitable model, one should rely on theoretical foundations and the results of research conducted
in various theoretical areas, including cognitive load theory. According to the findings of this study, it is
suggested that in order to reduce the cognitive load and increase students’ learning, Merrill instructional
design model be used in designing instructional multimedia content.
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Table 1: Means and standard deviations of the variables

Learning

Cognitive L
Models Pretest Posttest toad Fcene
M+SD M#SD M+SD M+SD
Merrill model 10.53+2.92 16.76 £ 2.31 3.54+1.72 0.82%0.75
Gagne model 10.03 £2.22 15.10 £ 2.27 453+1.11 0.03+0.64
None 10.36+2.84 13.86+3.00 5.68+1.57 -0.85+0.89
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Table 2: The results of ANCOVA for learning

Source Sum of squares df Mean F Sig.
Pretest 300.38 1 300.38  96.70 .000
Group 117.30 2 58.65 18.88 .000"
Error 267.14 86 3.10
"p<.0L
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Table 6: The results of one-way ANOVA for instructional efficiency

Source Sum of squares df Mean F Sig.
Between groups 42.15 2 21.07 18.87 .000"
Within groups 97.18 87 1.117
Total 139.33 89
"p<.0L
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Tabl. 7: Bonferroni results for instructional efficiency

O bt a5 ab eolitul JSgyain odad (o3l 5l oy S e d>

RO PRV g PRSI

S50l e (slp (S (oS (905 @S N Jgor
Table 3: Bonferroni results for learning

Gagne model None
Models
Statistics Sig. Statistics Sig.
Merrill model 1.35 .011" 2.79 .000"
Gagne model 1.44 .007*
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Table 4: The results of one-way ANOVA for cognitive load

Gagne model None
Models
Statistics Sig. Statistics Sig.
Merrill model 0.78 .015" 1.67 .000"
Gagne model 0.88 .005"
"p<.0L
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Source Sum of squares df Mean F Sig.
Between groups 68.86 2 34.43 24.82 .000"
Within groups 120.68 87 1.38

Total 189.54 89

"p<.0L
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Table 5: Bonferroni results for cognitive load

Gagne model None
Models
Statistics Sig. Statistics Sig.
Merrill model -0.99 .005" -2.14 .000"
Gagne model -1.15 .001"
"p<.0L
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Fig. 1: Graphic presentation of the instructional efficiency index for three groups
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EEL LI BET T Mo [T S5 Nowadays, significant advancements in information technology
and communication field in different societies are seen. Given that universities as a leading

institution in the field of science have moved towards electronic processes in the management
of education and educational environments, there are databases with a large amount of
information. By analyzing this massive data of educational systems, methods can be provided to
improve the educational status of students. Educational data mining has sought to discover the
knowledge contained in the data of the educational system. One of the applications of
educational data mining is to predict students' academic performance. Predicting students'
academic performance and providing useful solutions is of particular importance in the success
of educational systems and can help managers make right decisions to increase the efficiency of
the educational system and better student performance. The purpose of this paper is to identify
effective indicators on academic performance, predict students' academic status using data
mining techniques, and finally present a new trend for modifying unit selection and educational
strategies to increase the efficiency of the education system.

Steps of this research are determined according to CRISP model. In current research,
databases containing 9 datasets of specialized courses in industrial engineering were used. The
students had bachelor degrees. Indicators affecting students’ performance have been identified
based on previous research and expert opinions. Demographic data and academic records of
undergraduate students were entered in database. After data preprocessing, 13 attributes were
selected and different models were proposed to predict student's academic status in the next
semester. Then, a comparison between the results of 4 different algorithms has been done.

m All 13 attributes were identified to be effective according to information gain and
gain ratio. These 13 attributes are as follow: GPA, total passed units, number of conditional
terms, type of admission, marital status, gender, university admission year, living place, age,
current semester, prerequisite course score, instructor of the course, repetition of the course.
Among the 4 considered models, the Logit Boost algorithm is known as the best model for
categorizing two class and multi-class according to the accuracy rate and ROC.

Because of acceptable performance of data mining algorithms, the use of these
algorithms in predicting student performance is appropriate and the proposed model can be
used as a support tool for decision making in educational systems. According to the obtained
results and the opinion of academic experts, the unit selection process was redesigned. The
proposed model can be used as a decision support tool in educational systems. The presented
process uses the available data in educational systems and data mining science, provides useful
knowledge to decision-makers to make the right and appropriate decision. Decision makers can
make appropriate decisions by examining the predictions made by the data mining algorithm
and obtaining useful information, in order to make the educational system more efficient.
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Table 4: Comparison of algorithms in two class and multi-class
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S 5 . e 5 s o
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N .. ( y) o . ( y)
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0.575 0.56 0.675 0.83 Bayes Net S A Inventory 39250 J oS
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0.653 0.66 0.538 0.83 148 SO JUESR
0.557 0.61 0.5 0.99 Bayes Net S A4S Facility layout o sloasly 65,0,k
0.703 0.67 0.5 0.99 Logit Boost Casgy Coprs)
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0.631 0.63 0.5 0.99 148 SO JUESR
0.445 0.76 0.5 0.95 Bayes Net S A Operations V Sllee )8 Gudios
T research 1 : :
0.709 0.8 0.603 0.95 Logit Boost Casgy Coprs)
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0.557 0.47 0.579 0.76 Bayes Net S A Operations Y Slles o Gudios
T research 2 ) :
0.697 0.62 0.796 0.84 Logit Boost Gy Cag)
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0.603 0.57 0.538 0.8 148 SO USSR
0.531 0.64 0.493 0.81 Bayes Net S S Probability Jle |
0.616 0.72 0.74 0.89 Logit Boost Gy Cag)
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0.658 0.72 0.145 0.98 Bayes Net S A Project control o390 J S
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0.61 0.57 0.836 0.87 Bayes Net 6 A5 Quality control " S S
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0.595 0.71 0.72 0.9 PART A
0.588 0.74 0.793 0.9 148 SR USRS
0.511 0.74 0.523 0.84 Bayes Net S A Statistics )lﬂ
0.63 0.77 0.691 0.85 Logit Boost Sy Capg)
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Educating creative people is one of the important goals of educational
systems. Undoubtedly, using educational models appropriate to educational content provides a suitable
platform for achieving this goal. Innovative and 5 E patterns lead to increasing student creativity. In the
innovation model, the student tries to look at the problem with a new perspective and turn it into a
familiar problem by analogy and simile. In the 5E inclusive model, the student discovers relationships,
solutions, and concepts through participation in a variety of activities. The aim of the present study was
to investigate the effect of educational interventions based on innovation and 5E patterns on the
academic performance of 9th grade students’ geometry.

The research method was quasi-experimental in which pre-test, post-test design with control
group was used. From the statistical population of 9th grade female students of Tehran public high-
schools, 3 classes, each with 30 students, were selected by convenience sampling method. Then two
classes were randomly selected as the experimental groups of innovation and 5E and one class as the
control group. Data collection instruments included researcher-made performance tests tailored to
innovation models and 5E, while the reliability and validity of these tests were assessed only for group
5E and the results were generalized for innovation groups and 5E. In order to collect the data, at the first
phase, performance pre-tests based on the basic geometric concepts were administrated for innovation,
5E and control groups. Then, the content based on innovation and 5E patterns and the traditional
method for innovation, 5E and control groups were implemented by the researcher in 8 sessions for 60
minutes in five consecutive weeks. Finally, the researcher-made post-test based on the geometric
concepts was run for innovation, 5E and control groups. To analyze the data descriptive statistics
(including mean and standard deviation) and inferential statistics containing Kolmogorov-Smirnov (to
check the normality of the data) and the ANOVA were used by SPSS statistical software.

The results of the research in the descriptive statistics section showed that the mean

differences between the pretests of the performance tests of the innovation groups (2.73) and 5E (3.16)
compared to the control group (0.42) were significant. Also in the inferential statistics section, the results
of the ANOVA for pretests of the innovation, 5E and control groups indicated that the academic level of
the students of innovation, 5E and control groups was the same (0.05 <0.963). The results of ANOVA for
posttests of innovation, 5, and control groups showed that 5E and innovation had a positive effect on
the performance of 9th grade students in geometry (0.00 <0.05).
The use of innovation models and 5E led to students’ performance, so the educational
system should emphasize the use of the methods that aim to increase interaction and cooperation
among students. Therefore, it is suggested that the necessary training should be introduced in the
curriculum of teacher training in order to get acquainted with and apply active teaching methods such
as the ones used in this study. Also, the content of textbooks should be organized based on active
teaching methods, so that these methods can be taught and implemented in teaching materials. This
research has been accompanied by limitations that may affect the generalizability of the research
findings, as was not possible for the researcher to control disturbing variables such as intelligence and
gender, and these variables may have had some effects on the results. Also, due to time and space
constraints and the issue of necessary permissions, this study was conducted only among 9th grade
female students. Naturally, increasing the sample will lead to more accurate results.
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Fig.3: A solution for the example problem (5E group)
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Table 1: Descriptive statistics of the control group
Shse Gl 5eile slass Slasin
(SD) (Mean) (N) (Characteristics)
3.50 13.44 31 Pretest performance test o ,Shee 903l
2.69 13.86 31 Posttest performance test o,Sles Qs"}]g}:—;
3o pan 09y (siogi LIV Jyar
Table 2: Descriptive statistics of the synectics group
Shme Gl el slass Slasie
(SD) (Mean) (N) (Characteristics)
4.19 13.19 31 Pretest performance test o ,Shee 903 i
2.47 15.92 31 Posttest performance test o, Sles _-,yﬂ_,;ﬁ
5E 05,5 shrogi jlol ¥ Jgax
Table 3: Descriptive statistics of S5E group
Slero ol Ole Slass Slasin
(SD) (Mean) (N) (Characteristics)
4.63 13.45 31 Pretest performance test o ,Shee 903l i
2.86 16.61 31 Posttest performance test o Slee yg03l
SE 5 (531 pdmas ]S (sloeg S (yge3lte slp Il @l o Jgaz
Table 4: The result of ANOVA for pre-tests of control, synectics and 5E groups
Jlade -p A JPREINRNC < IS solilax s Sl ygdme ez
(Sig.) (F) (Mean square) (df) (Sum of squares)
0.963 0.038 0.647 2 1.293 Between groups o5 )5
17.106 87 1488.221 Within groups Lms)f 395
89 1489.514 Total Egone
5E 5 il pans (J58S sloog S Gseslm sl Il @l 0 Jooxr
Table 5: The result of ANOVA for post-tests of control, synectics and 5E groups
Jlade -p Sl gdeme (uSilee EHETSS Ol ygdze £gaze
(Sig.) (F) (Mean square) (df) (Sum of squares)
0.000 8.512 61.388 2 122.776 Between groups o5 )5
7.212 87 627.452 Within groups og,S (9,0
89 750.228 Total Egomo




M.H. Behzadi et al.

(AYYF)

olhKas g 0/5gs > doxo

[8] Behrangi MR. [Translation of teaching patterns]. Joyce B,
Weil M, Kalhon E (Authors). Tehran: Kamal Tarbiat
Publications; 2013.Persian.

[9] Herman T, Dahlan JA. The enhancement of students’
creative thinking skills in mathematics through The 5E
learning cycle with metacognitive technique. International
Journal of Education and Research. 2016;4(7):14.

[10] Kolomuc A, Ozmen H, Metin M, Acisli S. The effect of
animation enhanced worksheets prepared based on 5E
model for the grade 9 students on alternative conceptions
of physical and chemical changes. Procedia-social and
Behavioral Sciences. 2012; 46:1761-5.

[11] Bahmani L. Modern teaching and learning patterns.
Tehran: Arad Book Publishing; 2011. Persian.

[12] Gordon WIJ. Synectics: The development of creative
capacity. New York: Harper and Row.1961.

[13] Khorshidi, A. Teaching methods and techniques. Tehran:
Yastaron Publishing; 2017. Persian.

[14] Bybee RW. The BSCS 5E instructional model and 21st
century skills. US: Colorado Springs, CO: BSCS; 2009.

[15] Abed S Mohammad Davoudi AH, Hoseinzadeh D. [The
effect of synectics pattern on increasing the level of problem
solving and critical thinking skills in students of Alborz
province]. Journal of Walza. 2015; 31(S1): 110-118. Persian.

[16] Maroufi Y, Moloudi M. [The effect of innovative
teaching on fostering creativity in elementary grade 5
students]. Journal of Shahed University. 2015; 22(6):31-44.
Persian.

[17] Darzi Ramandi H, Osare A, Jerare J. [The impact of
innovative teaching on increasing creativity and academic
achievement in Boyin Zahra secondary school male
students]. Journal of Research in Curriculum Planning. 2015;
11(42), 68-79. Persian.

[18] Khadivi A. Banayi Kohneh Shahri V. [The effect of
synectics on the creative thinking of fourth elementary
students in experimental science course in Salmas]. Journal
of Education and Evaluation, 2014; 7(27): 71-85. Persian.

[19] Azadikhah L. The relationship of creativity, academic
motivation and cognitive skills with academic performance
of Zarghan’s high school students. [master’s thesis].
Marvdashet: Islamic Azad University of Marvdasht; 2011.

[20] Zare M. Sarikhani R. Mehraban J. Salari M. [Comparison
of the effect of traditional teaching methods on creativity
and cognitive load in Chemistry lessons]. Journal of
Innovation and Creativity in the Humanities, 2015; 5(2): 76-
55. Persian.

OB s g oSy llo

Geios sl g adlllas (b s NS 25

pled )0 0og $FEwl 5 adlhae Julod i glion Slyeals oo
G ez

Solel G5 el 5 sy e 0 (50l30e e Sae
Jelod iu (K ploye L) wese g adls Jlogsoinn; (pee
oy G Dol 4 g oad rhe Cobe oy p g SYIGe

gs;“b)"\ss Sy

(b, 09,5 Loy a5 (6,55 allu, 5l 7 y5vine ol yiagh
5SS s el a5 Ol g pgle oty oDl ol T oKl
proee oy 5l il oogal (6, gt (pl ;o a5 ALl
Ol e (o) aabld &y Slial ol b s 30l Sl 5

Dl g0 (SIS ,08

&L (o5l

Cowl oazd ol Bag s Jawsd x8lie (o b5 4593 za®

»Iogé’b.o

[1] Alex JK, Mammen KJ. Lessons learnt from employing van
Hiele theory based instruction in senior secondary school
geometry classrooms. EURASIA Journal of Mathematics,
Science and Technology Education. 2016; 12(8):2223-36.

[2] Usiskin Z. What should not be in the algebra and
geometry curricula of average college-bound students? The
Mathematics Teacher. 1980;73(6):413-24.

[3] Guzel EB. Mathematical modeling in mathematics
education for researchers, educators and students. Turkey:
PEGEM-A Publishing; 2016.

[4] Rezaian A. Principles of management. Tehran: Samat
Publications; 1997. Persian.

[5] Basadur M, Graen GB, Green SG. Training in creative
problem solving: Effects on ideation and problem finding
and solving in an industrial research organization.
Organizational Behavior and Human Performance. 1982;
30(1):41-70.

[6] Shahvali k. [Teaching drawing tools in geometry]. Journal
of Mathematical Education Growth, 2012. 29(4): 44-46.
Persian.

[7]1 Confrey J. A review of the research on student
conceptions in mathematics, science, and programming.
Review of Research in Education. 1990; 16(1):3-56.


https://www.ejmste.com/download/lessons-learnt-from-employing-van-hiele-theory-based-instruction-in-senior-secondary-school-4597.pdf
https://www.ejmste.com/download/lessons-learnt-from-employing-van-hiele-theory-based-instruction-in-senior-secondary-school-4597.pdf
https://www.ejmste.com/download/lessons-learnt-from-employing-van-hiele-theory-based-instruction-in-senior-secondary-school-4597.pdf
https://www.ejmste.com/download/lessons-learnt-from-employing-van-hiele-theory-based-instruction-in-senior-secondary-school-4597.pdf
https://www.researchgate.net/publication/237504654_What_Should_Not_Be_in_the_Algebra_and_Geometry_Curricula_of_Average_College-Bound_Students
https://www.researchgate.net/publication/237504654_What_Should_Not_Be_in_the_Algebra_and_Geometry_Curricula_of_Average_College-Bound_Students
https://www.researchgate.net/publication/237504654_What_Should_Not_Be_in_the_Algebra_and_Geometry_Curricula_of_Average_College-Bound_Students
https://openlibrary.org/publishers/Pegem_Akademi
https://openlibrary.org/publishers/Pegem_Akademi
https://openlibrary.org/publishers/Pegem_Akademi
https://www.adinehbook.com/gp/product/9644598121
https://www.adinehbook.com/gp/product/9644598121
https://www.sciencedirect.com/science/article/abs/pii/0030507382902331
https://www.sciencedirect.com/science/article/abs/pii/0030507382902331
https://www.sciencedirect.com/science/article/abs/pii/0030507382902331
https://www.sciencedirect.com/science/article/abs/pii/0030507382902331
https://www.sciencedirect.com/science/article/abs/pii/0030507382902331
https://www.roshdmag.ir/Roshdmag_content/media/article/5735.pdf
https://www.roshdmag.ir/Roshdmag_content/media/article/5735.pdf
https://www.roshdmag.ir/Roshdmag_content/media/article/5735.pdf
https://pythagoras.org.za/index.php/pythagoras/article/view/261/423
https://pythagoras.org.za/index.php/pythagoras/article/view/261/423
https://pythagoras.org.za/index.php/pythagoras/article/view/261/423
https://www.amazon.com/Models-Teaching-6th-Bruce-Joyce/dp/0205310389
https://www.amazon.com/Models-Teaching-6th-Bruce-Joyce/dp/0205310389
https://www.amazon.com/Models-Teaching-6th-Bruce-Joyce/dp/0205310389
https://www.ijern.com/journal/2016/July-2016/28.pdf
https://www.ijern.com/journal/2016/July-2016/28.pdf
https://www.ijern.com/journal/2016/July-2016/28.pdf
https://www.ijern.com/journal/2016/July-2016/28.pdf
https://www.sciencedirect.com/science/article/pii/S1877042812015030
https://www.sciencedirect.com/science/article/pii/S1877042812015030
https://www.sciencedirect.com/science/article/pii/S1877042812015030
https://www.sciencedirect.com/science/article/pii/S1877042812015030
https://www.sciencedirect.com/science/article/pii/S1877042812015030
https://www.adinehbook.com/gp/product/6005297836
https://www.adinehbook.com/gp/product/6005297836
https://www.worldcat.org/title/synectics-the-development-of-creative-capacity/oclc/600495857
https://www.worldcat.org/title/synectics-the-development-of-creative-capacity/oclc/600495857
https://www.adinehbook.com/gp/product/9647819021
https://www.adinehbook.com/gp/product/9647819021
https://sites.nationalacademies.org/cs/groups/dbassesite/documents/webpage/dbasse_073327.pdf
https://sites.nationalacademies.org/cs/groups/dbassesite/documents/webpage/dbasse_073327.pdf
https://pdfs.semanticscholar.org/3fb1/f04bb0457c4deec64a024488c7b61e878fc8.pdf
https://pdfs.semanticscholar.org/3fb1/f04bb0457c4deec64a024488c7b61e878fc8.pdf
https://pdfs.semanticscholar.org/3fb1/f04bb0457c4deec64a024488c7b61e878fc8.pdf
https://pdfs.semanticscholar.org/3fb1/f04bb0457c4deec64a024488c7b61e878fc8.pdf
http://tlr.shahed.ac.ir/article-1-933-fa.pdf
http://tlr.shahed.ac.ir/article-1-933-fa.pdf
http://tlr.shahed.ac.ir/article-1-933-fa.pdf
http://tlr.shahed.ac.ir/article-1-933-fa.pdf
http://jsre.khuisf.ac.ir/article_534342_91d8890e6f8a56ba44cd02f8762c32c4.pdf
http://jsre.khuisf.ac.ir/article_534342_91d8890e6f8a56ba44cd02f8762c32c4.pdf
http://jsre.khuisf.ac.ir/article_534342_91d8890e6f8a56ba44cd02f8762c32c4.pdf
http://jsre.khuisf.ac.ir/article_534342_91d8890e6f8a56ba44cd02f8762c32c4.pdf
http://jsre.khuisf.ac.ir/article_534342_91d8890e6f8a56ba44cd02f8762c32c4.pdf
http://jinev.iaut.ac.ir/article_520862.html
http://jinev.iaut.ac.ir/article_520862.html
http://jinev.iaut.ac.ir/article_520862.html
http://jinev.iaut.ac.ir/article_520862.html
https://ganj.irandoc.ac.ir/viewer/cce6e9f196abf8b881c65c6c37c1f48a?sample=1
https://ganj.irandoc.ac.ir/viewer/cce6e9f196abf8b881c65c6c37c1f48a?sample=1
https://ganj.irandoc.ac.ir/viewer/cce6e9f196abf8b881c65c6c37c1f48a?sample=1
https://ganj.irandoc.ac.ir/viewer/cce6e9f196abf8b881c65c6c37c1f48a?sample=1
http://journal.bpj.ir/article_520432.html
http://journal.bpj.ir/article_520432.html
http://journal.bpj.ir/article_520432.html
http://journal.bpj.ir/article_520432.html
http://journal.bpj.ir/article_520432.html

Tech. of Edu. J. 14(4): 835-846, Autumn 2020

(AFO)

"‘77/3,3{4{4fa)u4’fuhle:uj)}a/'5);u‘:olc43rb'

bl cieghy Ao .didges S8L 0 VTOF Jlu jo LS guasle

il oo 2B g A Glo il jaiS g Ol o ele dllin YO
Shahvarani, Semnani A. Assistant Professor, Mathematics,
Science and Research Branch, Islamic Azad University, Tehran,
Iran

t% Shahvarani. Ahmad@yahoo.com

Ga..a.?u )LM.JL! LS':‘}QJ. D> J0D

ool 3T olEils Lol 05,5 Luils ¢ oL,
Syde plinl il e Glides pele asly
olBisle IVYAY Jlo o, 06> )Lq] elis 5
olsile s 3,
oS el gie oRiils SNYAY Jlu jo 1) 095 byl owlis)lS
oBisle IVYAN Jlo jo ) 095 (6,550 S a0 Lol aioges il o

Syde g odged by

(A g%y A Widged Sl 0 )| 45 Sliis pgle axly oDl ol
Moo yo llie B colo il adl o ol (jael 5 5Ll ol
Bl oo (21 g S sla il jiiS g ele

Behzadi, M.H. Assistant Professor, Statistics, Science and
Research Branch, Islamic Azad University, Tehran, Iran

t% behzadi@srbiau.ac.ir

035 Lletils adds Jlopoduy (o
5 pole wxly ol ST elasls 2L,
a5, Jpamlg 8 oliy] ansl e Sligios
Juo o b, a5 oes sl
45, dpamllg B 55,5 g olK2ls 51VFAY
39 o ilem ol )l gl )l 0,98 o
SIS (5755 090 gl 45, olpieds (izmad il e AT Lo
el B APAY Lo 55 ol cligios 5 psle oty oodlol 3]
Jel il A g0l Sldly; lal chmgly e ol
colo plasl Lol Lob, (Bisel g o5 Dlusl, da ools Lidg
Ao 0+ 5l G g oiimghy sale 5 15T allie Yoo o il LS O

Rostami-Malkhalifeh, M. Associate Professor, Mathematics,
Science and Research Branch, Islamic Azad University, Tehran,
Iran

L 1Y . .
== rostamy@srbiau.ac.ir

pole oaSiails HLoliwl (Kuylo yo Lo joooe
cliizs pole axly oDl al)’i oRasls by
by @l Shae lal alsl o
Bl GINYPY Lo jo 1) SgslS j3 528
Sy s S oo wly (bl ]
Jle 5o 1y 5lUT-ame (23l )l i IS

[21] Karsli F, Ayas A. Developing a laboratory activity by
using 5E learning model on student learning of factors
affecting the reaction rate and improving scientific process
skills.  Procedia-Social ~ and  Behavioral  Sciences.
2014;143:663-8.

[22] Walia P. [Effect of 5E instructional model on
mathematical creativity of students]. Journal of Golden
Research Thoughts. 2012; 1(10): 1-4.

[23] Yadigaroglu M, Demircioglu G. The effect of activities
based on 5e model on grade 10 students’ understanding of
the gas concept. Procedia-Social and Behavioral Sciences.
2012; 47:634-7.

[24] Abedi J. [The ethics and new methods of measurement].
Journal of Psychological Research, 1993; 3(72): 46-54.
Persian.

[25] Zare H, Imanifar H, Mostafaei A, Baradaran M. [
Validation and functional structure of the creative problem
solving test ]. Journal of Innovation and Creativity in the
Humanities, 2014; 3(4): 127-146. Persian.

[26] Schunk DH. Learning theories an educational
perspective sixth edition. UK: Pearson; 2012.

R LSOt JE
AUTHOR(S) BIOSKETCHES

Gigel 65 semiils Wi NS 1ym
9 p}l.c ..\>‘5 6.&)1.«.4‘ olj oKl (5‘9L’)
ool 5 S ae plasl asil s Slddos
by s Al ;0 VWAL JLs ol 09>
S ol axly ol ol oKils

055 o)l bl IS Sy g 090 8L,
Ol Slidss g pele axly ol o1 oBiils 51 AN Jlo yo 1,
Ohgly bl oo 22y Ghigel Hlil iyl atee) disgal 2l
iz celo laglail so olasl 6 asb (LG IS Jols ons plx!
Al oo sole Dxe (o Allas

Kalantarnia, Z. PhD Student, Mathematics, Science and
Research Branch, Islamic Azad University, Tehran, Iran

t% Zahra_kalantarnia@yahoo.com

oasidle lasls Sl Slyeali vwsl
pole axly ol oljT olKiils aly psle
ool IS Sy lao] anil s wlidos
VWEY ol olBidls 5l goby ais) o1y 09
e o2b, wd)l (Wlid)lS S pae
8L, WO s jo plee conp oRiils

oZislo 511y 093 Lol Lisgel Aty (6,550 S0l Glivl aisges


https://www.sciencedirect.com/science/article/pii/S1877042814043882
https://www.sciencedirect.com/science/article/pii/S1877042814043882
https://www.sciencedirect.com/science/article/pii/S1877042814043882
https://www.sciencedirect.com/science/article/pii/S1877042814043882
https://www.sciencedirect.com/science/article/pii/S1877042814043882
https://scholar.google.com/citations?user=-fzyR-IAAAAJ&hl=en
https://scholar.google.com/citations?user=-fzyR-IAAAAJ&hl=en
https://scholar.google.com/citations?user=-fzyR-IAAAAJ&hl=en
https://www.sciencedirect.com/science/article/pii/S1877042812024457
https://www.sciencedirect.com/science/article/pii/S1877042812024457
https://www.sciencedirect.com/science/article/pii/S1877042812024457
https://www.sciencedirect.com/science/article/pii/S1877042812024457
https://www.noormags.ir/view/fa/magazine/number/2461
https://www.noormags.ir/view/fa/magazine/number/2461
https://www.noormags.ir/view/fa/magazine/number/2461
https://www.magiran.com/paper/1296019
https://www.magiran.com/paper/1296019
https://www.magiran.com/paper/1296019
https://www.magiran.com/paper/1296019
https://www.researchgate.net/profile/AnaMaria_Ciobotaru/post/Good_Books_on_Teaching_Methods/attachment/59d61dce79197b807797a03c/AS%3A273549456019456%401442230680395/download/%5BDale_H._Schunk%5D_Learning_Theories_An_Educational..pdf
https://www.researchgate.net/profile/AnaMaria_Ciobotaru/post/Good_Books_on_Teaching_Methods/attachment/59d61dce79197b807797a03c/AS%3A273549456019456%401442230680395/download/%5BDale_H._Schunk%5D_Learning_Theories_An_Educational..pdf

M.H. Behzadi et al. (AF$) OlKas g 50/5 > oo

waass gbdie] g 3l 0ogel &l )5 g Sl gla il aiS g 50 dged il Jleds oylies axly ol ol olKsls 51TV
T oy 9 Siga )l T - ol RIUT sl a )l plaal 5IUT =02k, (6255 058 ) dryg oye Slie 4 VTVY Lo

Mardanbeigi, M.R. Assistant Professor, Mathematics, Science ”JM_., 5 ol mﬁJJ Slidss HJ_,_ _,_>|3 ‘fy_J o|).] oSl

and Research Branch, Islamic Azad University, Tehran, Iran ) o . )
S WAL ey Wog Jerde Jwass g i, 4 Slejes

Moo y0 dllie 0590 Vo 3l iow linl aians I sl €16 alade

L= mrmardanbeigi@srbiau.ac.ir

Citation (Vancoure): Kalantarnia Z, Shahvarani Semnani A, Behzadi M.H, Rostamy-Malkhalifeh M, Mardanbeigi
M.R. [The effect of educational interventions based on synectics and 5E patterns on students' academic
performance in geometry]. Tech. Edu. J. 2020; 14(4): 835-846

q http://dx.doi.org/10.22061/te}.2020.5931.2307
COPYRIGHTS
o) ©2020 The author(s). This is an open access article distributed under the terms of the Creative Commons Attribution
@ - (CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, as long as the original

authors and source are cited. No permission is required from the authors or the publishers.




Tech. Edu. J. 14(4): 847-866, Autumn 2020

)
=k

TEJ

Technology of Education Journal
(TEJ)

Homepage: jte.sru.ac.ir R

ORIGINAL RESEARCH PAPER

A phenomenological study of the process of ICT-competence of Iranian teachers
with the purpose of presenting a native model

A. Habibi-Azar’, J. Keyhan *?, B. Talebi*

1Department of Education, Faculty of Humanties, Tabriz Branch, Islamic Azad University, Tabriz, Iran
2 Department of Education, Faculty of Humanities, Islamic Azad University, Urmia, Iran
3 Department of Educational Management, Faculty of Humanities, Tabriz Branch, Islamic Azad University, Tabriz, Iran

ABSTRACT

Received: 3 April 2020
Reviewed: 21 May 2020
Revised: 6 August 2020
Accepted: 23 August 2020

KEYWORDS:
Competence
Technology
Teachers
In-Service
Training

* Corresponding author
tx J.Keyhan@iaurmia.ac.ir
@ (+98914) 1400199

Research findings about the application of information and communication
technologies in classroom has shown that despite the efforts done and the large amount of costs spent
for empowering teachers' computer skills, these activities have not been able to create desired changes
in the role and activity of teachers in schools. Therefore, the purpose of the present study was to study
the phenomenological process of Iranian teachers' ICT competence in order to present a native model.

This was a qualitative phenomenological research, because the lived experiences of teachers
in achieving technological competence in the classroom have been used to explore the objectives of the
study. The statistical population of this qualitative study were all teachers in Urmia City. 22 teachers (13
females and 9 males) were selected by non-random purposeful sampling method with considering the
desired characteristics and theoretical saturation based-rule. Participants who engaged in 17 different
schools including public, board of trustees, gifted, nonprofit, and rural schools, were selected. The data
collection instrument was a semi-structured interview. Voice recording and note-taking (with emphasis
on voice recording), as two techniques for data gathering were also used. George's (1970) four-step
coding approach was used to analyze the data. The coding process was performed in MAXQDA10
software.

The findings of the qualitative analysis indicated that the process of teachers’ gaining ICT-
competence can be organized into five components, including: 1) motivation/ tendency/ interest in
teachers including the following sub-components: changing teachers’ salary, changing teachers’ position,
creating sense of need, classification of teachers based on their prior knowledge, paying attention to the
timing of the courses, changing the viewpoint to the teaching profession, and choosing the right
professor; 2) planning, including the following sub-components: teachers’ rating (need analysis),
determining curriculum (educational topics), choosing the right professor, locating the right place, and
determining the right time; 3) beginning of the learning process including the following components:
hardware training, software training, problem-solving training, information literacy training, facilitating

access to educational resources, and Supporting; 4) implementation of the learning process including
the following sub-components: in-service preparation courses, in-service training courses, specialized
school courses, and out-of-school courses; and 5) institutionalization of technology competence
including the following sub-components: Problem-solving training, formalizing collaboration between
teachers, and formalizing follow-up courses for teaching and learning.

This model is presented by looking at the needs of teachers, the conditions and
organizational structure of the educational system, the facilities of schools, the status of courses, the
cooperation between teachers, and so on. In this model, all the influential factors in the process of
acquiring information and technology competence by teachers have been included and based on the
content of the interviews, each of them has been considered in the relevant step. Although these
components or steps should be organized in hierarchical or step-by-step structure, in many places it is
possible to go back and start from the previous step. It is hoped that this model will be a step toward
developing an appropriate model in the field of staff technology competence for the educational
organization and other organizations.
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EETSELIT [ BET o o T [ YsEH  Problem solving is one of the important ideas in mathematics

instruction. According to the National Curriculum Document, the ability to solve math problems and
apply it to real problems should be one of the most important skills of high-school students. However,
the evidence shows the lack of attention to the Problem solving and its applications in Iranian
mathematics instruction. The evidence for this claim is the poor results achieved by Iranian students
in international exams. One reason is relying on inefficient teaching methods and neglecting to design
learning environments based on modern technologies, and creating learning environments based on
the findings of learning sciences and the learner-centered approach. One of the technology-based
environments that broadly supports learning interactions is Computer Supported Collaborative
Learning (CSCL). CSCL is the new usage of computers in education to facilitate collaborative learning
through computers and explores how computers can help learners in small groups in learning
communities. In addition, the use of math software is another important element of enriched
environments in math instruction that enhances students' ability to deeply understand various
concepts and their aspects in life. In particular, dynamic mathematical software strengthens multiple
representations, makes diversity in learning methods and causes learning to be faster and deeper. In
previous studies, no research has been done to investigate the effect of combining two factors of
collaborative learning and dynamic mathematical software, especially in online learning, so the aim of
this study was to investigate the effect of designing a computer-based collaborative learning
environment and the dynamic math software on problem solving skills.

This study was performed by a pre-test and post-test experimental design. The statistical
population was all 10th grade male students in Nazarabad City of Alborz province in the academic year
2017-2018. The statistical sample was selected by multistage cluster sampling (n = 96) and the
participants were randomly assigned to three groups. The instructional design model for all three
groups was Jonasson's model of constructivist and problem-based learning environments. In the
control group, the participants learned by conventional method following the mentioned model; the
experimental group 1 used the model through individual learning using dynamic mathematics
software; and in the experimental group 2, the model was integrated with CSCL using dynamic
mathematics software. The research instrument was a research-made test of mathematical problem-
solving skill. ANOVA was used to analyze the data.

The results confirmed that, although learning in CSCL environment (M=16.33) and individual
learning using dynamic mathematics software (M=14.2) are both effective in enhancing students' math
problem solving skills, the effect of CSCL was more than the individualized learning method (p <0.05).
The present study also emphasized the appropriate instructional design of the learning environment
with adherence to the principles of the theoretical framework adopted, as in the present study for all
groups Jonasson's model of constructivist and problem-based learning was used to design the
environment.

According to the results, CSCL design and dynamic mathematics software can be used to
increase the mathematical problem solving skills.

NUMBER OF REFERENCES
24

NUMBER OF FIGURES NUMBER OF TABLES
3 5




S. Asadi, N. Mohammadhasani (APA)

(o> oo (3 gt o s Lo

Jo @olee p bgy (8l HIBle 5 9 (CSCL) &by (Lo dil)luod (5 S0l bz (s il oy 5

Fee . ~ luzow)ﬂw'f,‘jwla:‘“

Ol Ot i ol 7 sl 5 iy L (sl i3l e

oS

Dgdigr wpme (22l Ghisel )0 poe sleonl I (So wleeJ> EIIBIEIREIY:Clusl 5 iy
O Sl el (S5 Bl Jo 50 T8 9 ($3b; Blw o Sl (o (o acliy v o
ol o )l5 5 dlas > a5 ol o 5 (Sl aaled Lol ol alawgio 050 ai5gol iils S slocs e
bogi cipnd @l oS deds (plwals 5 col 855 18 azgi 090 p3Y ol & ol 53k, sl 5
5 2ol Sl slaigy 4 4SS sl ol BYs 51 (St (ollier slopssosl o Slal liselils
Sloadl sloe 2 a5 (5 5ok ladarms sl 55, Sl 5k 2 (e 653k slalame (ALl dis
a1, Ol 45 (5,5l e sladame 51 Sy 5l ool sl) e 00 S0l 5,Sg, 5 650k pole
Computer Supported ) .l (CSCL) &Ll 5 e il )lon G5l S oo Slotiy glos S IS
Jugens ] 0,515 g ol o390l 4o sl 51 ooliiwl oguds o idsas CSCL (Collaborative Learning
4 wuly oo ez laaill) a5 o5l oo cdlae nl sy 4 g Caslaail]) alauly 4 ail)les (5,50l
51 osliiul vl ogdle 5K ol (5 Fol Slelazzl ,5 5 SrgS slbog,S 4o b uiiS oS B S0l
sl ) Oliselils (@l 5 ool (235 (3j5el 5o (8 slalame oo polis ;S0 5l (2L slayliil e 3
LS Ly o2, csbo il oy & st on ) (S5 59 il 0sTUsT (sloesler 5 menlin oo 5,0
Wgdion JGees g S $r50k w2 ge w650k sty 40 g9 bl g Az laolejl Cugls
Ly 2Ly slo)l3dle s 5 (25 lie 50k ke 59 oS 5 dl 4 tmghy ()5S S sla gy 5
s 2l Gighy Bae ulply el €8, © 50 was 18 b))l 9050 bty 6550k jo g |,
g s> &leo 2 gy o5 138105 5 by (e lilan 6550k Lame (b 5L

o Oligel s ()bl axsler o plosl (903l 0903l Gt ok stalesl G2 b Giesi o)
S ages g, b g lel diges oy Yo VASY VY eass Jlo j0 5,00 sl obT ks oyl o pos 4l
b 6l s o,leS 09,8 aw o olai jsb a5 (a5 A7) wd bl glals eais glasgs
2 bl bl jgmedlline 5 1S 00ijle (S0 labaome (b (55l 05,5 an lp wly (od550]
L s s otalegl )% 53 26,8 S50 J3dle 3l sslital 05 ppsye 5531 b 5555l wlsT 05 o
il 5,050k ooy b 60 e olejl 09,8 50 5 Lgy (o2l 158le i 5l eolil b ol il (S0l g,
2y s B3 logize 05l (imgi il ob 3aili Lgy (o2l 805 5l ooliial b &L, 5 iine
i olitl 48,y ol ly Julos 50T 51 loeols o jslaiass 5

) oslial b golyisl (g uFol cpaizmed 5 (VFIFY) CSCL Lo yo (s efoly 45 ols sl loazily
b Ll s S50 ligal il (b dlae ©lee G2l 5 50 8 VIV gy ook 8l
Fhb 4 arg » Grizes pol> agh (P<H/00) Col oLl xS0k 5l i wliles 550k
g 50 aSilored ged AT oad 3l gwolSays Jeol » saiol b (6,80l e nlivn o850l
gr 00 ool Lma >Lb (sl bl sms allas 5 ail] Fosiile 3,5, 5l bog,5 sobed sl ol
s 3l s sy o3 53105 5 CSCL (b 5l lyicoe ol g bt & a5 | (UPRCREREE
g oolitl o, dlas >

VWA sxial VY 2l 0 g6

AR 535,810 15l 0
VA4 oy 3 ) il s

VWA ol > VY o pds U

eals o83ls

&2k s J>

SULT sl el (Sl
b 2k )l 5

bl p g aillon 5,500

Jj.i.....n c..\.a....aye«

n.mohammadhasani@khu.ac.ir 24
VY- FRapVEE Q@




Tech. of Edu. J. 14(4): 867-875, Autumn 2020

(AFR)

199 jual oF oylos SF al> i jgol (5,5U8 code 4y pii

8 i)l 2050 5 0 (s 2y seiin 59 5 S 5 3l S gy
Boes iy sloingsy aizmed 5 anl 438,55 & p50 (9516 s
PSR 5 ()5 o gl s 0 g alid (bjgel ()b 2l
355 86 o oS Jsone 650k o9y b (oS 5 By dmlie
sl oy 8ly it 350 1 aillan 0,515 b 5 l380e 5 (g0l
355055 3isel b 5l s pSese byl gl heos ol b
4 g (Cosl 00l gl bame ()b (g, i )0 aS ail] Soussle
Orin 5l as bl il alles pSol w65
oolaiwl a8 ol Giew ol 4 el sas s il (6,500 slaay s
e allon (6 50l ladae S g0 0 Ly (2L, lEle 5l
Stle Pl Jo O)lee 3 e 4z B ool SS9 4l

ool 38,56 ol

by by sl li8he i

«(Dynamic mathematics software: DMS) Lsi ok, sl lidle 5
S5 ome oS aitea (ol (hisel slaylEle s pge Jus
Gz i Sy e sloidlay o solinul Solu
90 Jui slalBley ojglaieniz ULl 5 (DGS) (5 59mels
JRle s ey ol 5o g 8le s )l Ly Ao slapi
Y+-Y Jlo ,o Hohenwarter lawgs aS cuwl (Geogebra) |, 5>
sl Sl S Sl e 5 QKU 3l L siz ol )|
otils 5 ol 51 el zslans dan sl 5 00t b ol
sdid 059> dw 500 slajlidle 5 as Jb ol oolaill LB
g ol ol S oo Sl o ool o ) bl 5
a>ly &yl s 4 ol s 5 000 @ 0je> aw ol (ol Wign
Iv] e

13,00 oo Sl 95 | gi 38l 5

Lo (55,5 oal3 sl ot ;) o2k, bigel bl ()
peplie 653k lp (SisT g (Jolss gy laila iz 650500
Gl 5 Grz g e g alall b ooles S0,
oo G ggome 0 &5 )5 4 Alliiaden g @ slao o35k
S oo w0l (Sl 6ok ln S el s Tk

SS9l slaog S sbml (aa sla ases o) CSCL ekl (o
QBN Sol a5 Byl o85S bV 55 walp g silxe
5 Dl 5 w5 5SS il 5 i b leyasl b lejed sl o
S Syl Olrio @) GRS Slail a1, o gla
ol b aips o taiis 1) 55050 )15 o1 50 auley oo ol3gel sisls
S it ielSS plol 5 Ales S 4 5 )loe 5 5,Shen b 5 S

3300 5

CSCL) i), o stive al)bas Lo
Glod S IS a1y OOl a7 (6558 (o slalarms 51 (SO
Zesl (CSCLY &byl 5 e ailylood (6 5050k a3 oo )5 425 3 550
loasless b baasly!,) alauly 4y a5 s ls o,Lil (glasl Lows (5 80l 43 CSCL

w

doddo

2ol 5eend (22l 50 1) @l 5 eSOk s 090l (S5l 5SS
s 51 51,8 a8 sng dales 5l sugs JSb Sl yuis ol e[V ] ol
S e Glbls )l 4y azgi LTy Lo S5 0 8 5 Conlgions a3)b S,
2 Y] en g @l ams o o (555l g oamSeS i
45 a8 (oo 0 )Ll 3)lge (l 4 65050k (ngs slalare SLAS Canoss
SR 2 (ygel aslipy ailond jomemoss pT3b (SBjgel slas Ko,
5 beod,b deaddle daslasinl doais) « 5l Oloogas) ouiySoly
sl 0 35y (bl (6,650l S5300) 6 peSoly Siils 5 (Lajles
spelotils e8y it 5958 o0 Djge o3l el Bk 5l Sl
Sro Jriie 6550L) SUS ls> b plas 4 ol (565 s> @
235 oo (JW 6253k (Aly Jlaw Jo 5 ool RIS

= 2L 0 e ooyl 5l S dles J= sl d 5l S,
e e Ml i Bl 0el e s (3L, o) S0
sl Blae J> 30 o1 50 )5 4 5 (2L, Jlaws J> Ulg5 (Y]
Ll o 5 0l g0l 20l S5 sloch )l etee 31 uls (28l
ol 5l Bas s cl oass o aawgine pgd 0,90 (cum i Bl 3
9 S Opdgele Pluws (S Pl > oUlg5 S 0590
U a5 ool o1 51 S anlyds Lol sl ilaie Yozl ¢ Julow
N a2 )50 SIS 03Il 4 Gl GloygS 2y Ghigel 5o Wle
Loy durs @l cwS las opl sels o [f] ol 4%
2 ol sl J g e (Malloms sloggesl o Slnl olisel il
338 o 3l ooy Bi0al 2 Gn3lis; sobes 5ylid o J
L oBxSol by 5 dland> 2 oS ln |y pledee (215
D e o b)) ool penlio vgd sl

sehaie 4 a8 Cul glaan 5l (S (2b; slalile s 5l ool
el 4235 1,3 ooliinl 890 (L3 Ghigal 5 (8 Lamme S Slm
sl8le 5 o5g a5 o l8le 5 ladarme o cwlul ole 95 2929
Dglse SBres 9 e G50k sbml cge s g0 4 bgy DLl
(653 5 SRl s slalaoe ;o wlfain slaoledjl Coshi (S
GrSolme@sl anld o lalile s 5l eslinal sla by, g5
ilrl 5 Wpddlhal (3L, slalBles e ol (o2b,
GBS slaghy, 4 lisel il o2 5 lolae oo a5 aias
0] w5l s (ool ; pdli ;5 (2915 4 (lisags

S5PPST )55l (IS8 lsie a4 by (S b5l 5 5 eslil
L5l sl a8 )5 )13 oolinl 3,50 loimghs 5 (5L, SBjgal 5o
S id 5 (S5 0)ly0 5009y dwain i 5o b gl ol iden Lol
(Slie Plus ooy & g Slilie S (£2L; 5Kl Ml 5 poe
Siagh i 2 GHape ol oais bl plnl e aagk
() 2055 o (sl ass 55 0 LT iy o5 ams o bt L5
Slse el 3) (Sby 6Tl gy (S, Sl b o
Ol o3l 550k 2 (S e Gy 3l gma) 2 () 5 (dmatn



S. Asadi, N. Mohammadhasani (AVY+)

(oo (g o sk Liow

oolisl golail Oyg0 4 Ligy (b Ile s 5l a5 (el il -
Solee i se Goigel (e 29y 41 &S Sligel il 5l S e

Sl (b, Plawe S 0 sy
Sally 2 e wllon 650k luzme jo a5 el il -
sy Jl3le 0 5148 isal tils 1S oo osliul Ly o3k, e 5
Pl J> 50 i Ol S oo olitul gl &jg0 @

ayls gol

SRR 9y

US55 50 bgy o2k, Sl il gy Ban b ol ey
J> Slee p oolyil S g 4l (s il ylen (6 S0k lame
0593 Gt b ool 2 5 (stalojl g, 4 (o2l (Slilte Lo
el 0 plol olsS 09,5 L (39051 et

ST diped g 5 diged cdrol>

P95 05%) 23 il j Olisal IS 4l (o nl o)Ll axal>
bl 5o Y VASY VY Lo o o obT 5 s o (dlnnogie
el o pllss JLEul cuz 4 pas 4l Sl cle wisg: 5l
0o0® Olgelals a5 alloe pas (2L, LS wua B)IS
O 3l iged Bl i e isel il cal o b sl 1) bl
455 (o slal> ez lads 6pSWges gy 4 )50 dnel>
A Gliw oo d byl b oo Sl o sl el :cd F & s
o ol o 5l pgs als e jo g Wl Qb Bolal &g
Egome ;0 9 68 TV (S i cnl a4 siad Sl S
09,5 (7S 09,5 (gl (s 331 S5 | gl asgacne ;347
Bolai jsboar o (OIS 51 plaS y2 4y 90 (ctalejlog S 5 S Sl
Al ools plais

ol Lo ok

ey BYs 4 ol gl o 650k bame ALk jolie 4

10l oolawl Jonasson aib] Soaijle slalae )b (oSl

alas > oyoel NY] agdles a5 limes :allis goo90 cnle ©
el 00,8 gy 2l Foaijle Gl LS,

oledl) yl8le 5 (b a5 el by Slsl, 8l 5 sl eslinul o
oo o1 sl sl a8 S S5 Gl Fosl a5 ol Ly,
el Foisls ,Ses, 565 5 p3kns

S 5 05 sloplls 5 Al Sy Jotie j350 555!

O JSs) cal ] 005 5 00

ol sl 2 pol> iogh )3 (6 RT0k Lame ()b w8 aslsl o

1wl 00l o0l &) 5§]|

09_»..4.4 Qﬂ)"‘b» 9 J».A)Le‘> )i)LM.; ‘Ia.\z.o U"l el 00l J“@r“)
aS 35lo oo cdlas cpl oy 4 g el Uoigel 5o askl, 5l eolaul
Syge 4 byl w5 1) (FaSel iy e 495 laaill,
I 86,8 0l 6,50l Slebain! jo 5 S>o8 slaog S )0 il Lo
L (o) 5958 61,0 o) lojen &g 4 wilgs oe CSCL
Dol CSCL 3,90 3 4o 095 plowil (4ol Jlu, b o) yle ol
O s oloy slocusgaze » ads sl Ll Jalss Lol Il aibl,
S 0900 S @ e (Smdy o lp ofly cnl Ll ol
I3a> o 4 oxz b Syhe (S5 lad S 0 (B ,Sk
Codlo 4 yols IS 0 g8 BB 18 5,0l a5 Sloj U ylo
ol pliol allon glacudled 5l slatty 5 K00ss L Ll ol
ol 5 oellad slooyoo 5l (oS 5 5 (SB9el b 5 (pan oS
Do 85,5 o0 5135 50 lgie ool i 50 1) 00z 4oz Sudlad g 590
Sydsr xS b p S Su L oS o oz 4oy anl> S
Al

36 mSol 1 35 sl cpdro 5l a6 Sl (sl 4 (CSCL 055> )0
Ayl 5l asbly G asss 5o .l olygel il Koo b s leen b
L aibl, o biws b isel oseds 4o Sledlbl S5 a4y olgs — ijgel
5 Sty 4 goliil Gojgel aiadign glaailolus 1o 53l S 4,
Jolss (sl (5 5luolEaSs 5 (b3l slaaile, 0] aws 4 (s Len
Soleod wal;d 0 lfy 25 8)lge 5l (6l )0 S (g S 50
Slp lyl58le 5 ol aS |y el pgs 4z 0 40 plae 5 yl5g0] 2ls
hb ol e Silr &5 (255 slaanlp nl 5l Slensy
[c\] Sloads

5Bl 5 e goleen a5 ol las V] e o] 3 ams
Oeized 3ls (EW LT 0l S0 5 &l S il S e
JeSs 5 e b 3 alles Lawe 0 SgalS 5l osliiul
OHen 5 (559,55 0,8 (/AR Slolal L) (29,5 O g0 4 oo dled
IVl &bl 5 e il lan 6 w0l Hlsie b Llssls o [1)]
G5l slalaore aS wisls i «imgh JLw)d oS 5 1yemme
0995° 5 GBS0k sl 1y xS0kl 5l egi oS Al Los
szl llllae g (wlidply, B ad)s pole 5 ook, 5l iz
oS5 el 650l ladaze plo 5l S A% il e wal )8
Solas 38 by (o2l slalfley b allen 550k slalazme
S5 a5 o5 opl Ll VY] ojls ool pualie oS0l p 3
b asl 8,5t Sl blus Jo p wly oo olalasws i
Ol addlas saoys 5 ledf b b ol ighy 5 900 (s &
|

)‘ djL'a“) P (o 4.3‘)1.:.0..&: 6)jbb M BN aS 6.)‘)5,0] u,,;lo -
Ohey a5 Jlisel il 5l anS e saliul Ly 2k, 58l
2yl 23l Plae Jo 50 (6 50bn Ol i so Gjgel Jgere



Tech. of Edu. J. 14(4): 867-875, Autumn 2020

(AYY) 1999 sl oF oylas JF il o i jgol 5,905 cole 4 i

a ,l8le 5 5l a8 (g, 9 Sy 09,5 ) I lean /il (sloyfi]
Olsle g oad nyaalyy by, i) oe ooliiul (ol,al JS&
lees el 3529 (5 )ken b (w0 slocion (6 T S8 (sl slaxdly
Ol boplee b pwys 5T g Con 4 S)lse (pan o
Slrog,S 4y eis S oo )5 ail)lon IS5 4y a5 (LIS Lol ol
sls Sl Jobs s o 5 (9,5 Codled 5 o0l el (6,45 ke
Ab gr Bjgal walipy izl b 50 hivej oloixl ity
et 23l 5550k Gl (el I (UG s Sl e

Sl hegh wg) sl plelae ple g d i e oS Lie

S8 @ vaaie slajlie wll g plae Goled by figjlos
sl gla Ll

2 OB S0k 4 plae Lansgh elie slao 555k 525k 5l is K0 e
o3l gloeg S 50 jl38l 5 Lansgs 0,555 lyl (rizean g 09,5 dus
25,5 oo )5 aihlan IS8 @y a5 (295 55 phles 5555k 5
L3S (o0 Dy suste slaoleil wll Gkl leisy el
S g Blas )3 (5 450 @l ((laded dnz Slutiy)
i (ol dnnzr Sltin)g 00 S0l whaw b il (095 anlie
@ o Slee 04 5 ol 5 gl il 5 elae (5lwolST o L
09,5 iz s plal (lisel il 5l sl g setne 050
Sy 3l pgd (cdalejl 09,5 5 o l8le (Slaiy 51 Jgl bl
ol &S Wog o yes iyl olbls )l Gl 58 g 6)l58le
005 w2l s il xS0l leog S sbml ol Ll 4y UG
b Glojor diitadly oo sl a5 Slo o 1) 5yl (g95ua5 sla VB
]y 055 bl 5 Slodbl 5 wis S8 Ll )5 oo b plojanls
VoV o)leds S )0 badasome (nl sLdd 5l s g )0