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EEL G EL Nl JITGIEES The creation of an educational system that has the potential to
educate students to live in a world which is constantly changing is one of the fundamental

goals of education in developed societies, so it is not surprising that many educational systems
decide to use modern educational technologies to achieve an advanced system. One of the
reasons for the efficiency of advanced educational systems is that they study teaching and
learning methods and always use the best and most effective methods. Therefore, it is
predicted that using augmented reality as an emerging tool to promote innovation in
conventional educational systems can facilitate the achievement of educational goals. On the
other hand, multimedia designing principles in the digital educational applicatins is very
important and must be considered in augmented reality design. Therefore, the purpose of
this study was to compare the use of conversational education style and formal education
style in augmented reality on the learning rate of natural science course for eighth-grade high-
school students.

The statistical population of the study included eighth-grade schools of Alborz
province in the academic year 2020 — 2021; and the students of three classes were assigned
into two experimental groups and one control group. The research metod was experimental
by pre-test-post-test design with a control group. The experiment group was trained by the
augmented reality application aids in formal style and another experiment group with
augmented reality application in conversational style and a control group with the
convetnitonal instruction. The measurement instrument was a experimental science
achievement test and its validity was assessed by teachers and educational technology
experts.

m The results of ANCOVA test showed that there was a significant difference among
the scores of the control, conversational education and formal education groups on learning
of experimental sciences (F=133.13, p <0.05); and thtat the use of a conversational teaching
style compared to the conventional teaching had a significant effect on learning. The
difference between the mean scores of the control group and the two groups of
conversational education and formal education was significant (p <0.05). The use of both
formal and augmented reality teaching styles was more effective as compared to the control
group and led to better learning of experimental sciences in eighth-grade high-school
students. Also, the difference between the mean scores of the formal education group and
the conversational education group was significant (p <0.05); and the use of an augmented
reality conversational teaching style was more effective than the formal teaching method and
led to better learning of the experimental sciences.

According to the collected data and the results of the analyzes, the learning
outcomes of the group trained with augmented reality application in the form of formal
education were significant with the control group. On the other hand, the results of the
comparison of the group that received training from the augmented reality application in the
style of dialogue training with the control group were significant. Also, the results of
comparing the group that was trained with the augmented reality application in the style of
conversational education with the group that were trained with the augmented reality
application in the style of formal education were significant and, in general, the use of
conversational style was more effective for learning.
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Fig. 1: Exit part: The image on the right is the exit part of the "Danesh Bin" program in the conversational style, and the image on the left is the exit part of " Danesh Bin "

program in the formal style.
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Hello dear friend

Welcome to "Danesh Bin"

Before using the app, you need to pay
attention to a few points

1: You have to hold the device vertically
and turn on the camera after turning on
three lights, yellow and green at the top of
the screen.

2: The combination of colors and shapes of
the marker you choose should be clear,
and use markers in larger A4 or even
smaller sizes for program performance.

3: When you enter the program after
turning on the camera with a blank screen,
here you have to select the shape you
want to see from the menu at the top right
of the screen to be displayed.

good luck.

Close
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Fig. 2: Login page in both applications
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Choose a target for photography
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Fig. 3: Target selection and application usage
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This walnut or brain? No... much larger
than the cluster... even larger than
other parts of the nervous system. Did
you know that efficiency like thinking,
problem solving and talking is the
responsibility of this big walnut? In
addition, it listens to the information
of the sensory organs and sends them
the necessary instructions. It is true
that walnut has many properties!
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Fig. 4: The main page of the application and a three-dimensional view of the nervous system and the nerve cell separately
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Tech. of Edu. J. 16(3): 451-466, Summer 2022 (F%Y)

VFe) liawsli o oylods I Al o i jg0] (55508 code 4y i

gyl caad sldase s 10 a2l (gladsly aSl a4 4z g5 b -
)Iu'\“' Qg QA’){S;@)O 4&.;..{1 ‘59?5[-.‘ RS db)b JJL‘J

oipgsy ul, i glaill 4 Ktaghy i Sy joa> jae il
S 5 A3 sloaseus b sug, sl 565 slls as 1y Jiljeel sils

el a5 0,5 Rl g5 olyie & gy ol |y
Sy 5 VY a50g,5 1o 50 o Soge;l oloss

omas olfws Lisu Lhigel (ol ails, olsieas oo ogs asly -
Olyms a5 ISl ay el 48,8 113 oolannl 050 piid 4l agle
41>),o).> Lol ‘A;.)L)GAP[Z.:“B}“:)A 05_»..4.» “‘)Mb@”bjw;’
4ol 5| Kty Slai 0590 )0 s Sl W Slyime )|
23,5 o ool yuils

Gk 5l g 958,8 solixwl asls s 5l ljgel iils a8 ldz slass -
AiB0 A Soe gl deda dw a5 0 dda T i 390l asli
A ploul 4880 VO S o p)lez ands g aelodl Job o

e 4 B Awdz ol joan 1555 A9 &6 e gl 4>
Sy o ls pladl pl 0 S Bos g Jeass ald ;) alex 5l ioes
5 k3 el s 9031 T 51 oy 010 g 1 955 L5 (39 9
56 Bgal ol yo S8 s o ligal il 4 plisabel cnl ol
L] o Lo Lo g e 1o algss GodS jo BT &l s b 4l 157 )0
3,5 dplgd S o 0 e Syl pAE Dygmo 4O g 039y pheo
R g B S et e T L Y S NSV S PRE- L g
Ls:j..o J.al_‘i d.am By A eols &.99 Ls:ai?r.wl; 6‘)-’ el u_ix 9
00— 0050 Sl 00938] CaBly doli p b IS 0g i lgie co |
S8 gl zle Lzl o asl p S e g 0l 1,3 laog S yo
Sla o Sl o] dnd U aS ol atwlgs yl590] 2ils 5l g 8,5
A 18 05,5 10 565 G pd (0 1) 00l ceal aaliy

AVANE 2l 50 s Jol a—da 5l oy atan SO g0 4wl
3loolaiw b plas ¢ 38ee (gilee jgaz bl ol o 0l LSS
lasl & O jgo cpl 4y . CS N0y al i 0T A el
1o s b Ll 4 g olo &l ase; ool e ¢)\59ATL;J|Q EUR LR |1 =93
&y, o WIS 3T ads Ve g oS IS 4l p b aaBe YO U
SLb Sl B awlgs g0l ils 5115 a3g, 5 lasedsl (5150
L 18 09,8 0 1) 095 olKiws o Lzl b o asli

ol ancle ol o a5 04 5 G2l pa Al AAUTY & U0 o
@l T 5 e ol alomil el g i LB a0 50 lal
Q)1 a8 g, dlss oo a5 stz 0,0 o IS IS 4y (s
odla o S as el p b 15 s 48 adBo YO L3 aud> aisle g ol
OV 4y Fly g JISil 28) 4 SLL aiBo Ve ol 0 50

3 mizen Ll ools plais! g,e5 b @l;.i)’l A} ,o G\jyid\;}b

5 Jgol O st 5 5 00 4l 03538l Coally aaliyy 3k ) s o8
S Cule; Ayl 00938l codly anliyy G cxlw o a5 leadlse
Jol 2 aST L ple sl joiz Jpol ko 5 952 90 glie ol
s Sln b e WD i e il a RS Jo Th o
od—ddun ok ad onys Sl Al 000 00938l Cadlg 158l o
Olyre Cod gl by (25 pele 0 oyl Jad Gl bl
S35 aslul SIS sl al> o cnl o 5 0B a5 039y (orae pula
ol 4>y (nl 5l g ey LT b 4 5 0 ol ul 0]
S lle s GBS sl g GLelid 551 05 g0 )Lt jo e s
3l cd S 18 wis S o cndlid « ol ol 09,8 lsie coxd
Sy UK 4y lolgizs oasliy b1 165ie 2ok b o atulys lagy|
(g aoli sl oolai wl b 09,8 ol Coles jo .05k ,0 158l 0
A 5 00t adg I8l )0 e 50905 wdgi ) Laaal
Slom Obb yo 995 I i Jbipaiz aslol g slo aaly (Bie
cle (B 90l 6399555 059 il | Glile sl baw o5 00

ey Dzl al> o g ol JooSS Lol
g Bus dinej o piie 4l psle pleo b Bie (Sialos 5l
el Lo yo Sty ot (12l ogdh g i £sDge
JURVR I SN RS RSRCE o5 P K ROSS TSN UL S TRUER S
B ol gde )3 pole (S 09,5 )0 Staghy s e (g
2 035 ol &5 Sl (59,0 &S5 (nl (28,5 Sk 50 Sl e 250
Sloxie ;0 )5 Jolye (oled g 00d 121 Ug S (g low 92 Ol
o | oas plosl Kiiaghy diinn s 5 ailases a6, X0 b5 (sjlo
51 Jgl dad> a5 o0 ploxil &
25 Pisel po— g 9 ez 0 (sail e ] 5 (lisel il
Oloj sl 0as ools plais] (6,850l g0l (13,5 4 p,lez anl>
Lol e | aiBo Fr s jow Olels 10 Jaome jobas (gjlxe (WS 0
3osSea o ola sl poejl 4 a8 la bz ;0 285 050aS S @
ssliiul U35ee] 6 bl caele Mol b 5, oles 5o Lol el

Lo F )5 e ploxd

L b

bl oo Job 4 4B A+ Togas ad> 2 olej S .o oo
G (nl o S5 a4 o)Ll sl sl Sl 258 5l iy
i )9 2

Geis (pl I g Sl 1o 2l (sl oS 90 Sai 3590 du jie (492 -
59550 i o 0 K0 w51 el ay el ls jls0g )5 A 4
a8 Slanls oday cglyrl o b s 418 F SaS aihaie las
LM 6,155 2 5 Logasl slyz (m)le (Sniw asliy S5 JJs
Gl Lol sl oo plonil LSS slojg, o Liolesl 09,5 g0 jo
b (Sanlon 5l g a8 plowl 536 555 90 L olsS 05,5 sl lagyge;]
h—azs slrog S )3 Kiaghy dw e 95 2 elsine 5 e
o 2ppe 2k a5 2wl psle SIS (lisel il (g3l
S guac ‘M)fgs" B



S. Hazrati et al.

OlylKad 3y ligas

Sl s 4 asgr b .l ool alwgie piie alb oligel il
) s_i».w 9 6‘0)5l7bc A&M.J &5; 50)2 ‘5‘“2-’)“ 03 ﬁl?u‘ Lg)LJ
Jyore Gy o9, b aalite )3 (6 250L yusite )3 03938l Codly ;o
Sote 5l 098 50 50 Slisel s eSils Siel & az5 L
Condly (59l 3l eolinal 3T a5 CiS g e e o ailazils
9y b amlie ;5 slojglone S 4 0 5 (o) S 4 o2 03938
A2S 0 ULWA =y L)"‘ el )‘QLI»J.A 6}...%[; ).4‘ 9O Jye.uo
g ail)| (S az b aS) 51 £,18 00581 ondly 5l ooliiul 3G oS
oo ol )3 Gy (Sl laulyd ple Gogy canlin (58,5 Sl 0 b
sloand b ol | Jol> i At o 33 |y 5550 5 03
blﬁ 5u|)&.o.b 9 Lg)Ln.c Lgl.a)u..msjg B OM] Cawdds C)Lu L) £9 9 le
5 e OlSer 5 Sl GhlSes 5 (o0 a2
RYCRUN-HIEPI LTSRN W IS SPVRRA N L OV - RE SR L B L OV
! igal 15 (6 253k @l S50t o 009381 Cpadly (o250 3 Jod
lgieo 51 gy dws (550 5 paiiies 290 A1) L 004381 Cadly a5 o4
9 wlo).s o‘) )‘ l) LSM S| L ijb pas )‘ (5”)[" é"}a
s S Jro SUSl 31 518 (5 039 38lcundly oo 51 e
Sls sl og lay T Jass anlyd 0 phb olas gac ool 5l i oS
dilge Jio sieste il b oligel il o5 wl el rien
3o 0550 dlael s 5 Wigud dkeo pe Ul 51 o5lasl G a4y den sl
505 Sagabse pelac! byl ogdle aiiS S5 1, Gajeel (Liogs
My dos ablrdaen lad ol 4 ljeel iils a5 ab e el
oolaiml (gam 4y S cpl S oanlive 1) polas JLauz g 050,550
a1y lagly 09 oo able )l oyl cel aaliy 5l ol plS soe
Sl 1) Sl 00g38lcasdly 0,5 o cuf i aol 5l sasme colaiul
2k 5 Wil ©pSol 4 JEs jsba Gligel ils a5 o8
20,8 (oo dxxlie Ll lgicay plae 4y wizdls Jlgw a5 (50,150
b6 5 Sl 08 e (ol (i o plisel s ¢ e (sl
ool b lwond ol cdalie oSl a5 > saizils (6 o ,Sles

Dy Lo,y bB i ,e

J o asly paad 03 565 amin I Lol atwlgs ljeel iils

S Jloyl 09,5 (sl 1y
po (sted> 5l o 55 59 AUATO )b ) ooy and> Coled 50
50 0ads &l lgiome die) (0 (Bl g e plae laml ol el
S erSol osasl k3 el g G 0o el 3 anl>
L] 8 jLine a5 o ools yliabsl ol Lol a4y g o 48,5 15501 2ilo
oS Lo Laid g codls walysu 6,50 Ll b5 5 DS 0,05 0
Gde 3558 oo (i 0,05 S lke pas Djg0 40 3l el Ll

A aid S Sl s el SG gl e

i3l 5 slosslne (isal S sl onlinal (i il avglie jslaieey
pde Gl (2525 pole )3 (650l p 093l Caably yo (com)
Lo gl b oolital anl) S (IS ko 5o 5l ealansgie
el 0t ) aalal s T Eldgpie oy 5 09051 ol sl 4
o0y® Sl dmlie slp il )lsS Julow (yg0i] b V Jgax 50
Ohigel 5 lojslme Gijael (sane Sajgel sloog,S s (0025 psle
Cewddy Fjlade el ool ools (lid fygeil s al> o 50 ¢ gomn,
ol Joisine ) Wl o 5 5 sl VWATY L iy ool
3l 0,90 Amgh (28 5 8, yhe (25 5, cal 1 (P<HIHY)
0000 s (ke (o 09 o0 43S e el pl 2 05 (o0
al> o 53 Slojslne Sisel i Jyone Sijsal (sloog )T (o psle
Laog )3 (o755 dmaliie jslate 43,15 0925 (5l srne Sslds 905l
5 oolial (Fg)8 (n (el (03]

st Slped G Sl (o) 2 S (795 Slodlie ¥ oo o
Gl 5 Sloyslre (isal (Jsers (ajgal sloos)S L 5o (lmes
Oeilen crm Sglas ol sy gl bl .l 00 0851 coms
oy Gi9ol 5 Sloyslne (350l 05,590 b Jgana Sijgel 09,8 Sl el
5 o) Digel S 90 ol oaliul 5 (P+0) sl Jloixe
Jene Gojgel Sigy L dalio )0 00938l Cundly 1 slo jsloms (3590
2 @S psle Lo e 6Tl cage g anily i i

oy 5 Slojgloe (Bigel i yene Aigel slaog S 1 (028 pale (S0l el anslie Cuz (blS o ) Jgor
Table 1. Analysis of covariance to compare experimental science learning scores in the formal group of formal education, conversational and formal education groups

Be{ses &bl mhaw F ool bas e (2Nl ooyl az o [ESPRE I IS A JUSEL I VO
Effect rate Significance level Value F Average squares Degree of freedom Addition of squares Source of changes
ceei] i
0.711 0.001 152.530 559.731 1 559.731 OF o
Pretetst
0.298 0.001 13.133 48.194 2 96.388 ed
Group
Uas
3.670 62 227.518
Error
66 24960.340 &z

Total




Tech. of Edu. J. 16(3): 451-466, Summer 2022 (F5Y)

1Fe) Gl o oylodis IF il o yis a0l (55908 cale 4y piii

S8R keSO Y Jgar
Table 2: Benferoni post hoc test

S phaw 5 bl glas Ol B 09,5 09,5
significance level standard difference Standard error Group Group
S
0.040 0.592 -1.309° ) oy
Formal education o
b gt Jyene S350
ST o5 Usual education
0.001 0.597 -2.657 Conversational
education
loygloma (B3940 o
0.028 0.578 -1.348° S 005

Conversational

X Formal education
education

ool &l slaJlie @b 5l g0l ile il oo 0dgs (glo gl
4 o)lal g wo S oo S0 e | gt ugele g o yiws LB
& M)LA A Cud 0SS O ygods oyl a3 s lacall
A Oisel Bl (sl Qo RST IS & grae S5l 4t b 505 &
oylal ouls &Il slaJle 4 oM o jis s 0 4S5, gboay o4
@ ol €Sz azseor Jlhw @ Fuly 10 diged gl g W0 S 0
Oloensgs dalol &) s g 00,5 o,Lal WS 4 isn cpl alis
6lad b olgel tils s 5 o 5,8 Ollas 0,50 el pgs &gt
S5 Sl 095l 5 W0 )5 so (65 Comneo bl (55lxe
xS0l slp I gz 0 s oSS 5 Ll lomen 5 adble

REP

S S Al

Gigel S 5l oslital 3G ) gk nl sl 5l Bas
00 G5l 2 03538l CapBly 13 samsy S3igel S 5 sloyslone
b 3 o g lraidly ol dlagie giin wly (o7 pole
Candly 31 oolitul o el o Sily Jelos g syl 5 Lz casli
Py b dmlie )3 (glojslone JSUB ) 4z 5 (coms) D90 & 4z 03938
5 o) 095 90 Oligeltils 5 cesl Sl Jsane (sl
4 S WS Ghjgal 00938 Cuadly I oolital b a5 (glojglone
SxTok > W Ghjgel Jyeme Djpony 4 (85,5 Gljsel il
2l 4 az g b oo ploxil aslllas 3.l ogdleay aiiils (6 g o ,Slas
S b 00938l ceadly anliy 3l a5 Sligel iils cennl cesoq
CoBly 4ol 51 aS Sligel ymils 4y Connd ain S oolaul (glo,gloxe
59 g Klarils (5 o,Sles (38,5 ooldinl o)y Sjgo 4 00533
Jol Cale, b gloyglne S 5| oolittul S e goare
@l oy Sl (ohigel slailojuiz Jlpl Sk o (il past
g0 So 51 SS Bl e g S (IS e 50 098 (5 50b
0,8 los dgugy Bur b yhjsel 0jg> ,0 0338l Cosdly 3l ool
P90l lgme il (egele 5 iz Eely ljgal il S0k
1S oo Wl Cbls @y (peiiz 2 S g 0ol s pSok anl g

ol logas plo lailuyoiz Jyol 5 o R0 6o 5 5

b (nl gwyp pole adllas Slaal G Sege 51 (S el ogdle
» 009}5‘ u...xB‘j 39 6‘0)3L7LA d.uyo] u_iu..: )| oolaiwl )...JL » aS O¢
oy Gl S jloolitl b alie 15 025 pole )0 5 50k
Ll )L)LJJ.A ‘5>).7La ‘aslc o0 Lg)jél.x » 005}5| u.d&‘ﬁ )
35el 05,5 b (somsy il 09,5 Sl el eSloe (i Sl (prizran
g—‘)jﬂ] sSu...u )‘ oolazw! 9 (p<‘/‘()) S| )‘QLSJ.O 6‘0)91.700
A ooy Gigal Ghay b dumliio )3 w0933l Cenadly o sloglone
P 27 psle ey S xSl cge g alll (g
|al.’>u| (51“3(5“’))" wL.u‘ » ol 00 d.]a...uj.ua M C\JLI u‘)s.c,lw‘o
Slyod duglio (slyy il)lsS el (305] @l @ az g b g oo
2 ey Gl 5 loyslne (higel 09,5 15 (2 psle
05; u‘).o.\ u..iaLuo O ujLﬂJ @S Sl uaM 4U9A)1UM.: Al>]4
)l oolawl 9 Sl )‘\)‘51.!,0 ) LJ“)?‘Q—‘ 05; La 6‘0)5l71.n w)j.o"
U3g0) S b duaslie [0 009381 Cumdly 1o (sloyglme g0l S
75 pole ()0 A SOk i ge g LIS (5 18U (oo,
4>5.1 l.) 9 k),.JL...»‘ ‘).)‘ » ROWI PR 4.]4..:9...0 M 4)[.) L)‘)?A—‘L)“"l‘) L
al>ye )3 lojglre (ajgal 05, Slied Sk o VL &
loygleo Sijgel S il oolial oS 285 i ol o0 c0905 ]
Syt 8 oy g0l o9y b dalie ) w0038l Coally 4o
by Olgel s 5o (8 pole oyd e RSOk wrge g Xl
Oy 50 ool sy s awlio jo ol ool dlangie pilin
(slopglore Sl osliinl 15T pgas 5 Jgl 4028 a0l g o yol>
U‘)?‘AT &A-A»J )‘ oolaiwl Ll MLM B Q"’)S“"" le).o bb5j§| g.a.».*ﬁ‘j B
U;Z;)'QJ S 31 oolazul th Orzed el 00y Slolae g
4 lgiome &1l g Ghigel gy b dmmlie ) 00933l coumdly o (glojglone
Cwddy G’LJ iy Q‘}’Q.S& 5)04‘ )‘ Sl 0oy )‘DL.!.«: Jjw U"‘ﬁ)
5 Sig oDys5 nle slainghy @l b and 8 99 cnl Jelow 5l onal

Y T WN-EA L OV
S Ao wsliloniz Sl Jpol 3 slains Jol b
St Sl B3lo s Eely (glojglee S 3l oolainl 45T WS
iy 0D G lgime g nlie S0 sln ol5pel il 5 00
G50l ligel tils a5 canl cpl cod 5 Jol> g 9isS e
S &y a5 o il anliy o adl adls 6,5 loloe 5 5 Gaee



S. Hazrati et al.

(F5F)

olylRas g Jpd> Ugw

&8lw (o,

Lol 0ais by B ains gl Lawss a8lie o,ls5 digSgmea?

».Lngé.’l.m

[1] Kidd SH, Crompton H. Augmented learning with augmented
reality. Mobile learning design: Springer. 2016; 97-108.

[2] Nowruzi DR, Abbas. Basics of educational design. Tehran:
Publication samt Persian;2016. Persian.

[3] Charsky D, Ressler W. “Games are made for fun”: Lessons on
the effects of concept maps in the classroom use of computer
games. Computers & Education. 2011;56(3):604-615.

[4] Alikhani P, Rezaei Zadeh M, Haji Zeinolabedini M, Vahidiasl
M. ldentifying the impact of augmented reality on library
services. Library and Information Science Research.
2018;8(2):355-370.

[5] Haqqi PR S. Designing the application of Persian alphabet
teaching using Augmented Reality Technology. the first national
conference on computer games; Opportunities and Challenges:
2015: Isfahan, University of Isfahan, Iran.

[6] Ghaffari AN, Falah P, Jafarzadeh Romiani P. Designing the
application of teaching the English alphabet using augmented
reality games for children 5 to 8 years old. Paper presented in
the Second National Conference on Computer Games;
Opportunities and Challenges: 2016: University of Isfahan,
Isfahan, Iran.

[7] Azuma RT. A survey of augmented reality. Presence:
Teleoperators & Virtual Environments. 1997;6(4):355-385.

[8] Kaufmann H. Collaborative augmented reality in education.
Institute of Software Technology and Interactive Systems. 2003:
2-4. Vienna University of Technology, Austria.

[9] Chang H-Y, Wu H-K, Hsu Y-S. Integrating a mobile augmented
reality activity to contextualize student learning of a
socioscienti? Issue. British Journal of Educational Technology.
2013;44(3).

[10] Mayer RE. Multimedia learning. Psychology of Learning
and Motivation. 2002; 41: 85-139.

[11] Kanellopoulou C, Kermanidis KL, Giannakoulopoulos A. The
dual-coding and multimedia learning theories: Film subtitles as
a vocabulary teaching tool. Education Sciences. 2019;9(3):210.

[12] Khosrogerdi AaB A. Situational learning of problem-based
mathematics . Fourth National Conference on New Approaches
in Education and Research. 2019: Mahmoudabad, Iran .

[13] Javidan lat N, Eskandarnejad S. The role of active education
in advancing the educational goals of teacher education. World
Conference on Psychology and Educational Sciences, Law and
Social Sciences at the beginning of the third millennium. 2016:
Shiraz, Iran.

Loasly Sl Gojsel lr QS a5 s5ie el (sl gans
A §apen g pdlanie olad o 5 Wgh axlge disoacld l33le 3
RS NS 1

iRy olgiicy
ol 5o syl loslial (5 g anwgs slpy I S sta
5 Jiems glocysld Gindy Glp i obml oy el
oS S5S amlr ;o Olisel Bl (g 5 Saisel 5o slaileyniz
Sl wanl 00,8 dgas Ll (Saiy olul el 4 (559leaSS
Caanly I3l 51 59 e olgiing o plowl aslllas b el gy
e gblie plu )3 025 psle Eoles bl Bjsal 55 0938
labo iz Jyol 655 )50 g 4295 2 ST izen 358 ool
5 ond G 6y500 el Olsiear SBisel glalile s (b
Sundly laasliy colo o ple glaloyniz Jool plo ooyl
2 0398 Coadly 1B liae ogde 3,8 15 (c) 3590 03538
8 addllae 550 g (SFLD (65550 0Kl (oo o yrie ple

oAy slocyogdze

3 osbs o ysld b bapl (lial og o5 5 loles lses o
a3k b agzrlye hlsl 5o (lis0l 23l (caF 0 s 5 (6 KB § oSy
2 22 slagsslid sl eslial gzt 5l plalxe w5 el H5eboys
s 42 5L 00933100aBly (sladali p ogdle 4 09d o0 ()0 WO
dod gz oot 4y (YL (55bl B pae 5 0ad 5550 slaele
ol Egeme 50 5y 1) adel ol 5l soliiul ISl gel ils
gl oo Slaeld axlllas o jo oxile Glgicay Jolse

LU SOWEPL LN S

A ey ? i b o) el 38 sl bl 5l Wlie
2 099381 Zadly )3 (slojglone Ses g (o) Sow jloslii
ol ol gzl Fin] Kalaw gie pid b 0,55 pole oy 5ol
Jgis p93 odinm g Cuwl Allie (A5 5 (295 Joiue Jol odinsss
5 —n 9 Wi dlis (nga 5 B (KSs )0 plesal,
5% 05k &l)] Cgtans po odim s g Wils ploxl 1, allie 6,555
osg ey |y gl ogte sly p3¥ ol ity 5 i gy5lo S

R A‘o

@L))Ms Sy

oo gl il 5y g 0 cawlid )5 asb bl 5l alie oyl
cale cob «odly Gl o Sles 5l dbewy ool 4 el

MLQ)‘SA sala)a."e J.«aL’> 005}5‘ w.!:‘é‘ﬁ (_ngML’)J


https://link.springer.com/chapter/‎‏10.1007/978-981-10-0027-0‏‎_‎‏6‏
https://link.springer.com/chapter/‎‏10.1007/978-981-10-0027-0‏‎_‎‏6‏
https://samta.samt.ac.ir/content/8896/‎
https://samta.samt.ac.ir/content/8896/‎
https://www.sciencedirect.com/science/article/abs/pii/S036013151000285X
https://www.sciencedirect.com/science/article/abs/pii/S036013151000285X
https://www.sciencedirect.com/science/article/abs/pii/S036013151000285X
https://infosci.um.ac.ir/index.php/?lang=en
https://infosci.um.ac.ir/index.php/?lang=en
https://infosci.um.ac.ir/index.php/?lang=en
https://infosci.um.ac.ir/index.php/?lang=en
https://civilica.com/doc/457073/‎
https://civilica.com/doc/457073/‎
https://civilica.com/doc/457073/‎
https://civilica.com/doc/457073/‎
https://civilica.com/doc/600478/‎
https://civilica.com/doc/600478/‎
https://civilica.com/doc/600478/‎
https://civilica.com/doc/600478/‎
https://civilica.com/doc/600478/‎
https://civilica.com/doc/600478/‎
https://doi.org/10.1162/pres.1997.6.4.355‎
https://doi.org/10.1162/pres.1997.6.4.355‎
https://www.academia.edu/17197900/Collaborative_augmented_reality_in_education?from=cover_‎page
https://www.academia.edu/17197900/Collaborative_augmented_reality_in_education?from=cover_‎page
https://www.academia.edu/17197900/Collaborative_augmented_reality_in_education?from=cover_‎page
https://eric.ed.gov/?id=EJ1010117‎
https://eric.ed.gov/?id=EJ1010117‎
https://eric.ed.gov/?id=EJ1010117‎
https://eric.ed.gov/?id=EJ1010117‎
https://www.sciencedirect.com/science/article/abs/pii/S0079742102800056‎
https://www.sciencedirect.com/science/article/abs/pii/S0079742102800056‎
https://doi.org/10.3390/educsci9030210‎
https://doi.org/10.3390/educsci9030210‎
https://doi.org/10.3390/educsci9030210‎
https://civilica.com/doc/981813/‎
https://civilica.com/doc/981813/‎
https://civilica.com/doc/981813/‎
https://civilica.com/doc/516868/‎
https://civilica.com/doc/516868/‎
https://civilica.com/doc/516868/‎
https://civilica.com/doc/516868/‎
https://civilica.com/doc/516868/‎

Tech. of Edu. J. 16(3): 451-466, Summer 2022 (F£0)

VFe) olwdli o oylous NF il o i g0 (5,908 ol 4y i

activities. Journal of Educational Technology & Society.
2014;17(4):352-65.

[28] Jamali SS, Shiratuddin MF, Wong KW, Oskam CL. Utilising
mobile-augmented reality for learning human anatomy.
Procedia-Social and Behavioral Sciences. 2015;197:659-68.

[29] Weng NG, Bee QY, Yew LH, Hsia TE. An augmented reality
system for biology science education in Malaysia. International
Journal of Innovative Computing. 2016;6(2).

[30] Bork F, Lehner A, Eck U, Navab N, Waschke J, Kugelmann D.
The Effectiveness of collaborative augmented reality in gross
anatomy teaching: A quantitative and qualitative pilot study.
Anatomical Sciences Education. 2021;14(5):590-604.

[31] Arslan R, Kofoglu M, Dargut C. Development of augmented
reality application for biology education. Journal of Turkish
Science Education. 2020;17(1):62-72.

OB X g (S yro
AUTHOR(S) BIOSKETCHES

AL, .)..(I:)l ‘_).:L:..‘L)lf @)..» U,.m
ol olasls Sl (Sassel (s5sle
aly o 1y b5 ahie (55 wile
Srstaliy 9 Cande S Sy ol
5 bblb adle olKuils jo objgel
olo sl o 5 il b 4 1¥A8 L
3 seple dRadls yo 5 YRR L

Ooysal e 0 adlllas a4y aieadle ylisl g0 g8 095 asli Ll
el el yo gl sl esliiul 5 (slail jouzr (gl ) s lids «(g5lms
Sl e cnl 5o (eode ST (B )0 5 wsbse 650

adlassls

Sona Hazrati, MA, Kharazmi

University, Tehran, Iran
&4 sona.hazrati@gmail.com

Educational Technology,

G355 Sbobin | s (G9ugen i g2
Ol ansb e s0),ls3 olSiils b 9l
N g e S I B
bbbl aodle o8 _ils 5 1) —ijgal
Jlm 50 eizmen g Woged S8L )0 ls
eaass 6558 S joe Aol 4 3850 VYD
e Sy o8l I el (55505555
G5k g lgimme addsi sl il plial paa 25 gladie) o

Ve 5l Gt )5 50 5 (sjgel (2 il g 3k (Sig 2SI
il ansls o8 i ae ol jo sele il
Mahdavinasab, Y., Assistant Professor,

Technology, Kharazmi University, Tehran, Iran
Yousef.m@khu.ac.ir

Educational

[14] Moradi R, Khazaee S, Karimi R, Velayati E. Impact of the
multimedia instructional based instructional design model
Ganyeh on learning and retention of mentally retarded
students. Technology of Instruction and Learning. 2016; 2(5):
47-66.

[15] Saidin NF, Halim ND, Yahaya N. A review of research on
augmented reality in education: advantages and applications.
International Education Studies. 2015; 8(13): 1-8.

[16] Layona R, Yulianto B, Tunardi Y. Web based augmented
reality for human body anatomy learning. Procedia Computer
Science. 2018;135:457-64.

[17] Lee K. Augmented reality in education and training.
TechTrends. 2012; 56(2): 13-21.

[18] Kurniawan MH, Witjaksono G. Human anatomy learning
systems using augmented reality on mobile application.
Procedia Computer Science. 2018; 135: 80-88.

[19] Al Hamidy Hazidar RS. Visualization Cardiac Human
Anatomy using Augmented Reality Mobile Application. Volume.
2014,;5:2278-42009.

[20] Chien C-H, Chen C-H, Jeng T-S, editors. An interactive
augmented reality system for learning anatomy structure.
Proceedings of the International Multiconference of Engineers
and Computer Scientists; 2010: Hong Kong, China.

[21] Hatami J, Taghipoor K. [Translation of E-learning and the
science of instruction: Proven guidelines for consumers and
designers of multimedia learnin]. Clark RC, Mayer RE (Author).
Tehran: Publication Avayenoor Persian; 2016. Persian.

[22] Faregh SA, Jafari Sisi, Milad. The effect of interactive
augmented reality education on learning and memorization of
experimental  sciences.  Education  Technology. 2020;
14(13):571-582.

[23] Gharibi F, Nateghi F, Moosavipour S, Seifi M. The effect of
augmented reality training on learning, retention and cognitive
load in biology lessons. Educational Development of Judishapur.
2020;11:167-183.

[24] Yeung A, Schmid S, George A, King M. Using the
personalization hypothesis to design e-learning environments.
Chemistry education in the ICT Age: Springer. 2009: 287-299.

[25] Kurt AA. Personalization principle in multimedia learning:
Conversational versus formal style in written word. Turkish
Online  Journal of  Educational Technology-TOJET.
2011;10(3):185-192.

[26] Mayer RE. Principles based on social cues in multimedia
learning: Personalization, voice, image, and embodiment
principles. The Cambridge Handbook of Multimedia Learning.
2014;16:345-370.

[27] Chiang TH, Yang SJ, Hwang G-J. An augmented reality-based
mobile learning system to improve students’ learning
achievements and motivations in natural science inquiry


https://civilica.com/doc/664522/‎
https://civilica.com/doc/664522/‎
https://civilica.com/doc/664522/‎
https://civilica.com/doc/664522/‎
https://civilica.com/doc/664522/‎
https://www.researchgate.net/publication/281336331_A_Review_of_Research_on_Augmented_Reality_in_Education_Advantages_and_Applications
https://www.researchgate.net/publication/281336331_A_Review_of_Research_on_Augmented_Reality_in_Education_Advantages_and_Applications
https://www.researchgate.net/publication/281336331_A_Review_of_Research_on_Augmented_Reality_in_Education_Advantages_and_Applications
https://www.sciencedirect.com/science/article/pii/S187705091831487X
https://www.sciencedirect.com/science/article/pii/S187705091831487X
https://www.sciencedirect.com/science/article/pii/S187705091831487X
https://link.springer.com/article/10.1007/s11528-012-0559-3‎
https://link.springer.com/article/10.1007/s11528-012-0559-3‎
https://www.sciencedirect.com/science/article/pii/S1877050918314388‎
https://www.sciencedirect.com/science/article/pii/S1877050918314388‎
https://www.sciencedirect.com/science/article/pii/S1877050918314388‎
https://www.researchgate.net/publication/349172654_Visualization_Cardiac_Human_Anatomy_using‎_Augmented_Reality_Mobile_Application?_sg=6BqWFgCn6b7yddeiD2gKqKFo2MlCcr0SDy5nWakAP_tYsOh3wkxtOOA7J_Zu-hMg0oF1qQEs02E6hKk
https://www.researchgate.net/publication/349172654_Visualization_Cardiac_Human_Anatomy_using‎_Augmented_Reality_Mobile_Application?_sg=6BqWFgCn6b7yddeiD2gKqKFo2MlCcr0SDy5nWakAP_tYsOh3wkxtOOA7J_Zu-hMg0oF1qQEs02E6hKk
https://www.researchgate.net/publication/349172654_Visualization_Cardiac_Human_Anatomy_using‎_Augmented_Reality_Mobile_Application?_sg=6BqWFgCn6b7yddeiD2gKqKFo2MlCcr0SDy5nWakAP_tYsOh3wkxtOOA7J_Zu-hMg0oF1qQEs02E6hKk
https://researchoutput.ncku.edu.tw/en/publications/an-interactive-augmented-reality-system-for-‎learning-anatomy-stru-2‎
https://researchoutput.ncku.edu.tw/en/publications/an-interactive-augmented-reality-system-for-‎learning-anatomy-stru-2‎
https://researchoutput.ncku.edu.tw/en/publications/an-interactive-augmented-reality-system-for-‎learning-anatomy-stru-2‎
https://researchoutput.ncku.edu.tw/en/publications/an-interactive-augmented-reality-system-for-‎learning-anatomy-stru-2‎
https://www.gisoom.com/book/11019539/‎
https://www.gisoom.com/book/11019539/‎
https://www.gisoom.com/book/11019539/‎
https://www.gisoom.com/book/11019539/‎
https://civilica.com/doc/1198761/‎
https://civilica.com/doc/1198761/‎
https://civilica.com/doc/1198761/‎
https://civilica.com/doc/1198761/‎
https://www.sid.ir/fa/Journal/ViewPaper.aspx?ID=533640‎
https://www.sid.ir/fa/Journal/ViewPaper.aspx?ID=533640‎
https://www.sid.ir/fa/Journal/ViewPaper.aspx?ID=533640‎
https://www.sid.ir/fa/Journal/ViewPaper.aspx?ID=533640‎
https://link.springer.com/chapter/10.1007/978-1-4020-9732-4_25‎
https://link.springer.com/chapter/10.1007/978-1-4020-9732-4_25‎
https://link.springer.com/chapter/10.1007/978-1-4020-9732-4_25‎
https://eric.ed.gov/?id=EJ944963‎
https://eric.ed.gov/?id=EJ944963‎
https://eric.ed.gov/?id=EJ944963‎
https://eric.ed.gov/?id=EJ944963‎
https://psycnet.apa.org/record/2015-00153-014‎
https://psycnet.apa.org/record/2015-00153-014‎
https://psycnet.apa.org/record/2015-00153-014‎
https://psycnet.apa.org/record/2015-00153-014‎
https://scholar.lib.ntnu.edu.tw/en/publications/an-augmented-reality-based-mobile-learning-‎system-to-improve-stud-2‎
https://scholar.lib.ntnu.edu.tw/en/publications/an-augmented-reality-based-mobile-learning-‎system-to-improve-stud-2‎
https://scholar.lib.ntnu.edu.tw/en/publications/an-augmented-reality-based-mobile-learning-‎system-to-improve-stud-2‎
https://scholar.lib.ntnu.edu.tw/en/publications/an-augmented-reality-based-mobile-learning-‎system-to-improve-stud-2‎
https://scholar.lib.ntnu.edu.tw/en/publications/an-augmented-reality-based-mobile-learning-‎system-to-improve-stud-2‎
https://www.sciencedirect.com/science/article/pii/S1877042815040483‎
https://www.sciencedirect.com/science/article/pii/S1877042815040483‎
https://www.sciencedirect.com/science/article/pii/S1877042815040483‎
https://www.semanticscholar.org/paper/An-Augmented-Reality-System-for-Biology-Science-in-‎Weng-Bee/5a645449fd772e10202ce8af30d69376cc9ea61d
https://www.semanticscholar.org/paper/An-Augmented-Reality-System-for-Biology-Science-in-‎Weng-Bee/5a645449fd772e10202ce8af30d69376cc9ea61d
https://www.semanticscholar.org/paper/An-Augmented-Reality-System-for-Biology-Science-in-‎Weng-Bee/5a645449fd772e10202ce8af30d69376cc9ea61d
https://doi.org/10.1002/ase.2016‎
https://doi.org/10.1002/ase.2016‎
https://doi.org/10.1002/ase.2016‎
https://doi.org/10.1002/ase.2016‎
https://www.researchgate.net/publication/340491953_Development_of_Augmented_Reality_Application_for_Biology_Education
https://www.researchgate.net/publication/340491953_Development_of_Augmented_Reality_Application_for_Biology_Education
https://www.researchgate.net/publication/340491953_Development_of_Augmented_Reality_Application_for_Biology_Education

S. Hazrati et al.

(F£%)

OlylKad 3y ligas

i Jpastll )6 ol8tils 51 51T Lo 4o 5 0ud oliblb
o35 oails o Iy 0g5 Slidow 6,50 YN0 Jlo pizren oLl
GrSol plinl ale 0y50 g Slidod glaatee; Wiyl Gudges
5 Ol 5 SOk g Uhipel jo e g (B5SI ((Sdg Sl
Rl o sele JINT )G 50 5 5 cenl S5l pole i (5500

&l asls eS8 i diw;

Ghasemtabar, S. G., Assitant Professor, Educational

technology, Kharazmi University, Tehran, Iran
t4 Ghasemtabar@khu.ac.ir

Loleol el dilose s
oy olasls (Lhjgel (53eleSS
1, 055 il S joe Lyl sl o
S OSsS Shyan s Sheel and, ye
Sy WWAA Lo jo g luds olRisls

s,y by hogs byl swlis)lS

&

3o oBadls ol o ey Jle szl am cpasmen aioged Sél 0
aodle olSily jgel (555155 A, (6,550 adaie 5,05 1YY Jlu

oile oRasls 1 Lhieel (634155

science courses). Tech. Edu. J. 2022, 16(3): 451-466

d http://dx.doi.org/10.22061/tej.2022.8072.2618

Citation (Vancoure): Hazrati S, Mahdavinasab Y, Ghasemtabar A. [The effect of the conversational education
style and formal education style application in the augmented reality on eighth-grade students’ learning in

COPYRIGHTS

©2022 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.




