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EEL AT REN TN ) JTaa7TE As widespread changes have occurred in the community, the use of

technology has also expanded. To effectively prepare for and cope with evolving of this century we need to
design and develop special curricula. Educational robotics is an advanced technology that requires special
attention. In the past few decades, robotics has attracted the attention of researchers and teachers as a
valuable tool in developing cognitive / social skills of students and in supporting the learning of subjects in
science, mathematics, language, and technology.

There are several important reasons why young students should be exposed to robotics. As our world
becomes more and more technologically advanced, students need to early experience so that to feel
comfortable with and be aware of technology. In addition, the inclusion of robotics in the school curriculum
will help prepare students to enter the job market with technological literacy. Robotics is an attractive
approach to technology training due to its interdisciplinary nature, which requires expertise in a wide range
of fields from mathematics to aesthetics. This can attract the interest and engagement of students who have
not been successful in traditional subject matters. The purpose of this paper is to explain the philosophical
orientation and educational robotics foundations at the primary school level so that policymakers, engineers
and curriculum developers can formulate curriculum models for implementation.

m In this research, educational robotics was analyzed and synthesized using the synthesis research
method. Valid documents and research from the last four decades have been selected and categorized using
a criterion-based purposive sampling technique.

m Synthesis findings indicate that robotics in schools work in two ways as an independent subject
and as an educational enabler serving other topics. Logical justification of it is based on constructivist,
including epistemological (personal and multidisciplinary), psychological (attention to motivation, creativity
and etc.) and sociological foundations (interaction, predictability and etc.).

In order to design a curriculum, a planner must first pay attention to the nature of the subject
or knowledge and then proceed to develop a plan based on the orientations of the curriculum. Because
the subject is robotics training in elementary school, the planner must pay attention to its nature first. The
findings of this synthesis showed that robotics can serve in schools at all levels as an independent subject or
as an educational enabler in the service of other subjects. Therefore, it is necessary to differentiate between
the concepts of robotic training and training robotics. In robotics training, the subject is robot training; but
in educational robotics, the robot is considered as a method, tool or technique that is used to teach other
subjects.
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Table 1: Synthesis research process on the nature and rationale of robotic curriculum in the elementary school

Stage Sub stage

Description of the current research

A. Determine search parameters such as release date,
type of research and ...

B. Determine the criteria for selecting the documents

1. Locating studies R R
3 collected in the previous step

C. Identify the strategy and search documents and
databases

From the initial search, 500 articles and documents in the field of educational roboti
the documents for entering the next stage were 341 cases.

A. Large screening

2. Systematic critique of

B. Screening title
Selected Documents J

C. Reanalysis

In this research, the configurative synthesis research (vs.
aggregative synthesis research) (Gough, Oliver, and
Thomas, 2012) has been used, in which the findings of
selected research are themselves converted into data
that are combined with other data and then re-created
with a new identity.

3. Synthesis:
something
elements apart

Creating
from

- The field of research on educational robotic and curriculum since 1998
and thereafter in foreign research, and since its inception and thereafter
in domestic research
Geographic scope: All countries
- Type of research: All theoretical, applied and evaluative studies

relevance to current research questions;
- The quality of research in terms of the validity of the tools and methods
used for analysis

- Developing keywords related to educational robotic, addressing at least
one element of an educational robotic curriculum, including goals,
content, teaching- learning strategies, rationale, approaches, teacher
role, role of the robot, student role and evaluation.
- Determine databases

c and curriculum were obtained that after applying the criteria for selection,

Abstract documents were studied and then appropriate documents were
selected based on two general criteria of "quality" and "relevance"; for
example, papers related to higher education or specialized courses of
robotics and engineering were set aside. At the end of this phase, 200
documents remained.

The entire text of the documents was reviewed and selected according to
the two criteria. At the end of this phase, the number of remaining articles
reached 177.

The remaining documents resembled the free coding steps and the
theoretical field, based on research questions, research design, methods
of production and analysis of data, findings and limitations. At this stage,
the criticism and evaluation of the researcher were also noted for each of
the documents examined.

- Combine and link the findings of selected documents to frequent and
accurate readings

- Compare similar and contradictory findings (by writing on notes of the
same or different colors)
- Categorize the data into the following topics (such as the rationale,
objectives, role and role of the robot, the role of the student, the role of
the teacher, the limits and challenges, the use in the thematic areas and
others)
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Fig. 2: The relationship between robot attributes and instructional tool goals
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Fig. 1: Seven common features of human robots that support the learning process-
learning. (Design by Mansouri)
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Table 2: Educational Theories in Educational Robotics in Primary

Synthesis of
Perspectives

Perspectives on Educational Robotic

References

Cognitive
constructivism

Cognitive and social
constructivism

Cognitive
constructivism

constructivism

Constructionism

Learning through the
construction of meaning
(Metacognition and Humanism)

Constructivism especially
constructionism
constructivism Cognitivism

Constructionism

Kelly constructive psychology

Empirical learning model based
on Kolb's experimental learning
theory

Social Interaction - Mutual Action
perspective

Constructivism deals with how to build knowledge by learners

Building knowledge will be more effective when learners are
involved in designing meaningful projects and making artifacts,
and technology provides tools for this design and construction.

One way of learning through the construction of meaning
involves active learning, in which students engage in activities
that are not only entertaining, but also transfer of learning;
thereby creating a learning environment that supports the
metacognitive and humanistic learning.

Piaget Cognitivism: Learning from your experiences and
choosing based on these experiences.

In his opinion, each of us creates personal constructs about our
environment.

It argues that learning is an active process in which often what
one learns and understands is built up through the integration
of new knowledge with existing knowledge.

The method is to adopt collaboration learning. Students learn
through their learning environment, making their own
knowledge and justifying (Piaget's idea).

[14,72,73,74]

[14, 72,75, 76,77, 78, 79, 80,
81, 82, 83]

[84]

[85, 86, 87, 88]

[2]

[89]

[90]

[91]
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Table 3: Ways educational robots support the Personalization Principle

1. Self Expression
2. Flexible Use

3. Differentiation
4. Learning Styles

Educational robots are tools that allow students to explore ideas and
express their understanding in personal creative ways.

Robots are adaptable to the needs of the teaching situation (see Practical
Principle) and the needs of the individual student.

Robot activities find a natural level of difficulty. They support the
constructionist principles and recognize that students build their
own understandings in their own ways. They support struggling
learners and challenge gifted students.

Robots engage in multiple modal experiences:

¢ Kinesthetic

e Visual

o Spatial

e Auditory

o Tactile

)b, 5005 (pupgianlin 0sls i | lacly, cnllapT as o5 oo
S50k 5 oLl S wld; e ol (al g S oo cnosi | 095
o) 3 INT] Ken 5 ulsls 3155 05500 YL ol 5
ool L alls VY=V (5855 ol slocslpe 5 oD a5l
el Ll

)3 4295 p5 ool @ 9z )0 (I lddasls (sl (S 5 SSL,
e Jole S Yl s el E S S0l 8 Lt 5 oles )
5 S yie Gils mepeed DVVF] el 3 lis ai ) o sasanslis
G 5 555l S 110 G118 02 g lin o ol
ool oy oy aihate V18] S5lo o ealp 1) elazal O lles
el olesar Wil co 005 S0l aS |, azsl ricl ool iy a3 O jge0
IV ] sas all 1,550 S8 b wilgs o o571 axxl g ams

@ 5055 59y iz s Wy (o) dilate poghe 45 995 00 (i
STy ved P jsbar wiedsr ol 5 S sbar g5k
S Al 5ok 5 (eosh s a5 cwl cnl S
PRV PPN EP PR PR U R PVRRV A PEPOY it KO VRIS g IR Capp IS |
S e 4 a5 sy aalsr sl oSl S o] S e ),
Sl 5eel ity S L plee 5 B ans oo o)) pFanSeS s
olelrs oles GBI () 1 35 ) Live (6 Sl V] & pgm g s s
(Sl oS0l slalase o iams o LEalS 1) ligel il
00 ool c0ullS e 5S4 4 S g a8l JolSS (2 pe 1S
R el 93 ol 5l 6 F0l ($Bg d9dise (ST o DOLla
e (V IV ANVl 5158 el o oo iz ot (o250
250 ot G Sl carge (1 0098 o0 B 5 JUd 6550k &
205 o n (S Sxbge 50 Jlite (oluecSypi5 4 glgy0 Jolas
plae b 0050l LS &5 sjlu oo pal B 1) (Julpd (S SSL,
5 Jolss sy glacmiye ) aclas 5 conlin Laylpd 0951l )3 0
Olygelailo b sael sty alaly b bLS I jo el cpl asy 0ls (5, Kan
b ol ok b cppally eoppally b el gzils aly, b a0l jiils Sy
Y JSE) 800 3425 55 v g Lo b el s 5 b,

(U1 iz o S pln Jgel 5l Gy slatl i Slae Y
ol Sandg 5 (S S elozl Al (S (egd il

Bl g el Jos @ logl Jsl gl Ql)'s.ab:‘;.slo & bews s
oS 0,10 2575 Blez ol )0 G910 Sag) sl el
S esolal S alor sl alyslss slacslos G5 @ ymie il oo
3 bl sl lee 5 ¢ oosd HI5 5 8 ) Lis «(55l55 BB s
0390 2 e S50k e 00 S0k slant ) e 6550k 35k
S5kl o plser G Sl 0ed (Sl 620k 5
S50k ab) 5 Jaed sln |y Sl 650k Laoe SO Wil o
[3a] asS slon) aten (o p> Slegudgn

el iils 35 5 58 Ghalil pslareds & (Siee (520l A
ooy o ol 688 ol 15,0 s eeelae RS0k Gl
SwS GERg IS ams Wi Job jo el ppe sl ey
oile 5l eolaiwl g a¥led S5 5,k 5l 6 ,uFol a5 cunl sols ylis
Gl 3l eesle pobar ol (B8 4 S wa Lalyd e (LS
5ol lply slacas d b, [V Al Jls)95 0 s B
e e S LS 5 YU gl KB sla e 03, 5
s syl lprea lap] a5 05 walss S sl Sles bag)]
3 (o plae [V -] (puligs Lawgs a5 438 lew) (od sl Il b
e DV ] b5l 5 5rmer bws o050 (nl aigh 4288 L
S oSl PS8 4« s slalph oS S s lo gl ogd o
O SBas a5 S o Wl g5l 0 )5 4l SrSle 550,
e sledl g S (uils @l s 1818 sl 5 o el
Sl ) eolitul Wit e 5 b bl assl 5 b g ojbxe g
S 15 Se plepen c b o 1) 1518 Sl el (e
555 il e delsl ST sl b aS aliee > 2l 5 59,5,
S5l oo

by g5l sl #Masl cod god sla )yl laea Sl
Sl olyieas Lol wsie S NN 5055 5 3955l
DY) GgelSeials 5 Lugog) S5 (s 510 Lamagi pole (5 50k 50 i
0,99 O3S (il 1550 o]y e mli o) gl e 00 By
dnwgi g ool s Sloladl ,o ol ¢ 5 Lie slaan] 8 8 slol
o Jl 3 s ol S o0 B (LB las el
08y ey 5065 Lawg o3 slaylil laicds cadasly sl



Tech. Edu. J. 13(2): 351-369, Spring 2019

(YY)

VU o oF o)l IVl o ija0] (6y9li8 ale 4 it

—p
Environment
{adl

a

Environment

S Glareds Sl (ot ogal looiaily S lsieas Sl (@l adlraiz 5,50k - pool SHlales 4 ams o i G Ylaa g ually (b Gaal il qelre le Lgy abal, Y S
gl Esdse
Fig. 3: The dynamic relationship between teacher, student, robot, parents, and peers shows that the learning- teaching interactions are multilateral. A) Robotics as an
educational eenabler; b) Robotics as a teaching subject
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