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Abstract

This research was conducted with the aim of identifying the desirable feathures of the
curriculum based on the findings of cognitive neuroscience in the teaching of experimental
sciences in elementary school. Combined method (qualitative and quantitative) was used. In
the qualitative part, the data related to cognitive neuroscience was collected by the method of
taking notes and comparative content analysis. In order to determine content validity, the
opinions of experts were used in two stages. The statistical population of the research were
professors in the field of neuroscience, cognitive neuroscience, curriculum studies and science
education. The sampling method was purposeful. The research tool was a researcher-made
questionnaire. In the quantitative part, descriptive-correlation method was used. The statistical
population included 1256 primary school teachers in Tabriz city. Statistical sample was
determined by using Morgan's table, 365 people and selected by one-stage random cluster
method. Confirmatory factor analysis method was used to determine construct validity
(validity of curriculum components). SPSS and PLS software were used for data analysis. The
reliability of the curriculum model was obtained by Cronbach's alpha method at 0.97. In this
research, in the form of ten curriculum elements in Acker's model, all the educational
guidelines identified in the qualitative stage were confirmed. The results of this research can
be used as a map to guide educational design in various fields of experimental science
education, especially in the elementary school.
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Introduction

science is an important subject in curriculum of all countries in the world. So, teaching it
with traditional method will not be useful for students. Experimental science is a constructive
subject which is full of activity and exploration. However, in most cases, its teaching is
limited to memorizing formulas, relationships, scientific facts rather than meaningful
learning. Therefore, if the goal of curriculum development is meaningful learning, meaning
must first be defined in term of brain function.
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Students' brains need appropriate learning conditions. Meanwhile, there are many
conditions that are not compatible with the normal functioning of the brain and cause students'
mental and psychological disorder.

Recently the importance of the impact of cognitive neuroscience findings in education has
attracted the attention of the researches. Although cognitive neuroscience focuses on human
cognition and has the potential to connect the brain and education, but what neuroscience and
cognitive neuroscience provide are largely descriptive rather than prescriptive. Therefore, the
use of this science in education will be useful for teachers when it is related to curriculum
design and educational methods at a level of precise analysis, and within the framework of
behavioral theories. In the review of most of the researches, it is also observed that the
appropriate curriculum is not used in the effect of brain-based learning.

As a result, to take advantage of brain-centered principles and strategies, preparing a
suitable curriculum is considered an effective step in education and meaningful learning.
Hence, the main question of the research will be, what are the characteristics of the
curriculum elements based on the findings of neuro-cognitive sciences in the teaching of
experimental sciences in elementary school?

Methodology

The research method is mixed (qualitative and quantitative). The type of sampling and
comparative content analysis made the qualitative design of the study while the descriptive-
correlation made the quantitative aspect. The statistical population for collecting primary data
was scientific texts in the field of neuro-cognitive sciences. Experts in the field of
neuroscience and neurocognitive sciences made the statistical population to determine the
content validity of the first questionnaire, while experts in curriculum planning and science
education selected to determine the content validity of the second questionnaire.

Sampling method in the selection of texts included authentic books, Iranian and foreign
scientific research articles. The time range of publication of the studied texts was between
2000 and 2020.

The research instrument was a researcher-made questionnaire. The first questionnaire
contained components and guidelines that were prepared by studying the texts related to
cognitive neuroscience. The second questionnaire contained propositions and guidelines taken
from neurocognitive sciences in the qualitative stage, which was used to determine the
features of the curriculum elements.

The statistical population in the quantitative part was 1256 elementary schools teachers in
Tabriz city. Morgan's table was used to determine the statistical sample. The statistical sample
size was determined to be 365 people. One-stage random cluster sampling method was used.

Findings

The results of this research in the qualitative part determined the characteristics and basic
guidelines in the curriculum elements. In the first stage, 116 semantic units were extracted
and determined as educational guidelines by studying texts and comparative content analysis.
In order to determine the content validity of educational guidelines, in the second step, the
opinions of neuroscience and neurocognitive experts were used, and as a result, 99 were
approved. In the third stage, in order to determine the compliance of the guidelines with the
characteristics of the curriculum elements, the opinions of science education and curriculum
planning experts were used, and consequently, 70 educational guidelines were finally
approved.

In order to determine the appropriateness of the curriculum in science education from
elementary school teachers’ point of view, the results of the findings in the quantitative part of
the research indicated that all the coefficients of the model reached statistical significance
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with a confidence level of more than 99%. Therefore, the appropriateness of the features of
the curriculum elements and as a result the presented model was confirmed from school
teachers’ point of view.

Discussion and conclusion:

What has been introduced in this study under the title of curriculum model based on brain
cognitive processes describes education from a neuro-educational point of view and is
considered as a plan to guide educational design in experimental sciences.

In the logic of using this program, experience and interaction with the environment affect
the growth and complexity of neural networks. Therefore, it is necessary to create conditions
similar to real events in education and also use appropriate information and stimuli from the
surrounding environment. In this context, the preparation of educational goals related to the
life experiences of the learners and the application of the learnings in solving the problems of
the surrounding environment and life in this research are in line with the study of Talkhabi
(2007), Kardan (2017), Nozohori Pahrabad (2018) and Ziaee et al. (2023).

As a new paradigm in education, the brain-centered approach helps learners to have a
deeper understanding of the content and long-term learning (AkhavanTafti & Sadat
Kadkhodaie, 2016). In the learning process, what is important is gaining knowledge and
meaningful learning of course materials. The information that the brain determines for
attention, storage and retrieval is likely to be much more important than meaningless
information (Aghazadeh, 2015). Therefore, the use of various senses for observation and
discovery strategy that engages students with the skills of guessing, hypothesizing, designing
experiments and analyzing the results is the focus of this program in the teaching and learning
activities. Assessment tools should have appropriate criteria for observing and measuring
learning activities and process skills of science lessons so that appropriate feedback can be
provided to learners.
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Chart number 1: Curriculum framework based on cognitive neuroscience findings in science education



VY Oln 5 sl A ol S5led Y 55l oo Jlo (B30T 5 (slas S0, \4¥
oslizal (gl 5555 jle (025 pske Oledas s pohe 2587 53 gusd Dby O3 pslin o ) shiee
s o O ) g yd dal py jolie 5,lilinl Col ol 5 jole :S0Le ¥ Jgd s
(N=365) (g ys sl urlic 3 liliud 31l 5 S00e 4 b gy o gl 3F st
Table 4: The results of the average and standard deviation of curriculum elements (N=365)

Sl ol o8l 80l e e S

J)‘.«ULL»" Qy‘j.w JJL.F 0 o

V/EA YISV Ve/84 \Y v sk

Y/Av Y/9) VA Y\ v ol dal

f/ov \iai \{ZA0 g v | e

O/AY Y/¥Y Ye/f. fY o ool glas

/v ¥/ Y\/+4 YF v G S oL slac s

Y/FY Y/80 Y/ 0 \ 53050 DU
dibes

¥/ A Y/5% VA/P¥ AN 0 R

\AA Y/OA vV q . RIS

YAk Y/08 /14 2 : Skuey S

£/Ve Y/99 \ZAR . o SLis !

Sols 16,3k Sl dledr e (pys heby polie (Sle (myp 03 S das e DL F Jpdr mls
el (FSIY/FY) e s 208”6113 iyl (slas il jute 5 (F 51¥701) 5 50Le o 5V
obie b /P ST Jele UL glacs me das o 0L 1y sty S5 Jale glajl poslie oY lspel

A e Ol |y Gaos

Shele Lo ol enas s e Y ls gas
Chart 2: Research model with factor loadings



140 ol pbsls daw L ok p e pake 35 a0T w3 dalp pllae (sla S5 glalis

QL’:JL;:S:JJJ.»«:A\:,-}:L.I)w)sLUﬁﬁt.cjl(a\Af,akgijwda.M&x;;.,a“f;leJh\.isc\{n\q-jsl{cb Jod>

s e
Geios Joe sl I ol s D I
Table 5: The results of the findings of the research model
e e ) S i ba st Lo
Y T,k
&lalias e 31kl ooy Ll

dasly b e < /FEA VO/Y /o FF /954 Gl <o—  wby
daly LT e EAY YAAL /oYY AYS Colal < by,
daly b ZED /A 12ZA0 Yy AYD | giome <— by,
daly b e VOV £1/0) Y UAVY eyl glas ol < by,
dal, T e /YO FA/AY A AV slac s <— by,

&8k
adaly b s /785 fr/59 AL ONF g sl S < by,

Jelos
dal, T e V4 FF/04 /N4 CAFY o <— by,
dal, b e JEeY YV/IVE JOYA VS Ol < b
dal, T s B4 Ye/4es VB a VY Skueg S <—  wby,
daly LT e CVVF Fy/ov /Y +/AFO SLas ! <—  aby,

.,u\a.x,ﬂ)‘_;)uﬂ_;)l;m@M,;%ﬂj\u:ﬁotzﬁblcmpdh%\yms.muﬁouua J}A?@L:Z

S 5 4o 9 Sy

BT el 3l (6 St it Calitee (5l 5287 4T el 2 ke (6, S0k slaes s e S| S
b 3o 5l s lams Cotld 0l 18k (sLa3L 5 oMl dlaslinial 4 a5 L ilesls ot of s cul 4 1y 55
OT o 5 &5 )3 comtips 5 lskine (6,83L (5,8 (S5 0 gol sy Lams (Slaoiy 5 lomign b3,y 5 2 0T
At Lo 5587 s Dby 3 225 pgke 55 gl oltal dbe 51 (6 5 ST 5 g s mir 835 insp oy

Lome 511 355 8555 b S oo ST OB 850 4 smmnin 3,055 ¢ 355aT 55 Aok sl 315 S Ol 5oy
&S 3L sl (AkhavanTafti & Sadat Kadkhodaie, 2016) sl «sls SYb (5,85 5 S 5Geme
Sope Gl L 5 Bl S5 Sl 4 Gl G b LB S 6,80k A8 e Ol e e
SRes bl st Sl 5l SIl 5 Line (6 g s 3 jra 51 &S 3550 bobas Slj 6,50k 3 e
OS5 sl 5 e cbaslininl & a5 e 5 5 gma 513 3 S0 0, ssmmnshn (o Baly S eslinad 5 S
sz § S5k 5 pshe 25T (w3 Loy 53 B5 T Sl (3L g s ol 2l 35500 sl 4
e p e e Dby e G Fhs sy s pleld shies Sl lash osde edslis

L3S D)o gkl 855 Oledan o8 i 1 g p e J355aT 3 bl



VY Oln 5 sl A ol Sl (¥ S)led padons Sl ¢ (3550 o sl S0, 148

sgdoes 1y S &Sl SUls 5 das o 2alS 1y s Sles 0T 05 SaKaS oS Sl (glan )L IS ¢
o el ot oslizul ST Jie (oSN 31 Jrans cpl 53 s deby olie Shs olulid s coplpl €4S
Sl ible 5 (b sladlas )3 glasgein, Jolb (o) dely paie )+ a5l oS ol ge Jicnll g 050
el okt 5 BT b olie en S s Bl b s sl Ol ged  uonen

Olyea lsline 5 iy (S5 L Lo o Sl o b 813 ol 5 Sl (6,80 bl < 255
o3lizal b Ol 5aT 2315 o Lol OT e 5L LT ik S n Wiy e sled 4 e iy 3 e Jalse
=S e o S al oS 55 il LS S 4y 5 il als ol Jamme b Jlab Sy oty 5 ol Ao |
Gloosed IV 1 5 b s Lame b Jolad oy 51 0L 5 0l 4 1) O3 ST S o b5l ST
oo (Slawdl 5 ja e (myd Dol Glate (opl ol SOTAF (G E) ST Sa a3 4 SleSb! JUES! )
s ) e Bl sy e e

T Colal g ST Slnlg ad il a1y 01T il b sl il 5 e b (ool Colual cCods aaie o
oo aw p 53 S5 sl bome Jlaw o 55 bt aT 5,087 55 5 01,815 (S5 Ol mi b bl o
5 s Sl damme 5 (S5 a n Bl 05 S ke e p uSTE s 15 (WWAY) Bl sy il STk
O15,8 Slllas b Sods e I avarast ol Sl gen Sl agh b 6,8k ladas s skl pl 4
Ll OF ) 0L 5 ol Sldllas )3 Al 6,8 b Jasws 4 a5 551 5 (VFAA) 5UT g0 5 54b 55 5 (VYY)
235

oo S oken 5 s (S5 5 oode slaeipaT o DLl sl S (Al 3,055 o Sl ans
|giome (VWA ys oS Cadb 53) 3,8 515 a5 5,90 b 55907 51 gmme 230 Lo 55 I ba 5 dies g
byye e 4 1) OT ( S5) &as SVl B, L 5 Hlsbms JS &K Sjsmt jro s cwyd daly 5o
Wl 08 ASTE (S o bl e (5 2 DL ST 0 g0 50 Gl | gomn (2305l 3 (poman LS o
L Lo o8 s oo gy Sty ol o3 ol ST e Sl o5 gy Boli Sl e e 6,8 0L
o il 3,85 55 51 bl das e OLES (WWAA) 0L 5 (Mo tas5 ol 21 e sd Bl Gl 4
b Fow 5 a0T o sed L amlie 55 o g on 5 ogd 5 553 (2l i 53 (6,83 55 lslas 3N
Ly (S5 L g bl gl 50 0T 036 pske 25507 sl LT Juta B s (VFF) 0,80 5 a5 Sl
Sl re Sy e S OFY) 0L 5 gl Gl s el 03,57 (B ime ol el 1SS Ol e
255 0183 e Il s 35800 sl o o 7 ol !

(Mly slaslg, L oalin 3 oo Lo Q:;V.A\J.é (ol Clyl skl (o s 5 glas ol ae s
sl e ¢ (S5 il (@ luans b o sl OS5 e sl (K
51N O3ls0be 3l (51 asgin 5 o3 slaatd dbaodiaslelu in 5,8 584 (gt ls sl pde 5 Hls
Lk bl 55T Al 53 (VWAA) 0 5 Jagls Slede .l Guid ) 3 cnlin ) 50T (glas gain,

L;\jwéudugd}.}‘j\obu’;x\c;jﬁngjiaq)éW%&\ﬁ&ﬁj@’&UoJ&jH)}nﬁﬁ&;ﬂi

! Naturalism



yay ol pbsls daw L ok p e pake 35 a0T w3 dalp pllae (sla S5 glalis
slal 53 O3 6,85k 3 5 03 slagme 3T Kl e onl b ol 63 87 eslizal dl gl 6,8 e
s o ¢ n spio 288 ot lo (b S cleMbl unaib ( S31E laediasOlejle (s S6 )b 3 g Calises
ST gl g 53 65 5L 5 Al Sl dhasl o sais, el 5 lmdse 4 Hls JUs
ol obstee 36 KL (Lagoudakis et al., 2022 ) oS3 8Y g 53 owldlun) 6 Sk 5 g sae
Dy D gmns G5 AR pl G sein s L smen Las paly (ol dites Las sl

5 (B g aeml s Condy 51 s 0L (S5 el sl s 1 65kl 55T 0l
5 S3ITGE 25l ole 5 ail ooy p GebeolbT DT g s 5 o llan (slos ¢ Gl 0 50 ) 5 585 (sl
5 b Glalaoes 55 oslinl S el Laoes Cnlin GLAES e 5 DD 1 25 50T (sl23 3 L S el
elin Lol 5 03 S al 3 G b (VF0)) 0L 5 15 GSsb 5 il sl O o el il
b 2les 3 Sl K5 (BT 058 5 5 Jal Gaa b Sl SlaeS S bl s ST (S5
O3 gl ¢ 5 (slacs sl Sl eslizal ¢p3Y DU 5 flus 5 5050 L olan ¢ howse (WS 53 b S 55 5)
y ot s o3 53 OS5 2,50 s 5 Sled il 01,815 g OT 318 Sl s (DS sles
S o b1y 0K o S5 s jaie 53 Jhagh cpl las paly 4Bl ol s S odalin

s SEG ool b lsms 03k e (sl 3 ales dnm g (IYAY) OLK0s 5 3l slaadl s
(23S sl plowl 4 3o g5 (s Jom o b3l DBl 25150 (6313 i b s LW slowl (Ol geT s
L oS lodks (b ymn e i3 (smpd el S S5 5 bl 51 2,555k Bl 5 s gme 6,8 3k Sl 2
G 5 iy 5 IV sl ol el ol s s 205 ol gy hel (SN 3 ol 8 S5
S r LB 5 ) e RSy (s Aal

5 5 AT s 05 b o pske 5T pend Bl 53 ol D) ok 3 saln) i s n) )
5 sty 53 S o S ae (aSs Sdomy 5 A b b el 5 4o 108 8 15 60
Lioes nlis (SlacS e 5 DD 515 slaul 50T 53 1y (dls glasls b alie Lol s b Loes b ol
3 At b pde 3 683k 03l rge (553 53 etalie sl Ll gl 51 eslizad 3 S eslizl Sl
s 2 5 Ghle3T (b cgiluans b 035 i ol b 1) 015 saT SRl 457 5 0 g SLAST) 5 al
2 el 30y S Solee p 3 By Olal o 5 g Slap el 5 SE S S 53 =k
03,555 55 6l sl b s 51 oldy Colal gt 51 BLasSTT s aly s o Jlae slalgs 1 plaS a b s
5 odalin Gl colin GlaeS e I Al roviw Glaylpl ooplply 558 03 0,4 ada kil 5 S 4 0,815
55 oo 3,55k Ol B LBl o5 025 pde e B e les 5 (5,8 5L slac b (6,851l
58 &, 0L8 5 e

Olye b iags opl 55 aonT cdites Slay 55 5 cwlie ole 5L 1 Bass ol 55wy dabpy juolie sl S5
3 S o Lo 5 S sras e S BaeT ld G e gL Gl e (e by 6 S
Oladre 5 OLalia jI87 OV s @ ¢l ol €358 oo SIS o 20 C_,l.c 3 03 s b Culda (gl glaids

3 ealizal o6 E ol Saan b 5 sl 31 (I samme gt shtet 355 st psle 5T ) o



VEY O3 3l A gy 5olet oY 5l omdomn Jlo 5507 5 sla> 5o 1A
raes Sl 5 dpo Lo 5 S s Ol 5 aeb 813 & 1) 6,550 cal 5 ol glas gaian, 51 o 55
Rl 5 a8 53 e sie Syl 3B s do e 08B0 55 4 compan S a5 1) O peT
By 5 b o p3 Bl ol polie (sla S5 00l Blie L b 308 on sty cple 55T 3 (6,8 5k (slaadl 5o
ST 5 saT e 5 ST (b (25 50T

syl 5 sl A1ty b g pole 55T (od Bl Olial & (pbiws ) shings (s Dby ol A 0
OT Ooldal 51 cidu b Oolal a7 oo ys Glao s plo 53 LIs oo Sidss opl GLaaBl (Cunl odd g ) sme je
.5 g oslazal c.\.:.,.@r}l.o s> 4l b alin

S1oy8
dole 53 S osla 5 Sl gl p e Jolss ple 5 ol 8 Oladne Olobiul pls S 236 5 Slas
b}&@ G’\:).\B, ,gw“ c-U‘aJ}a.; 6)&.@.& u':"“)}l“—d"“’ o5

Sl (2o
olis Ol 2l L S rpld\q,z@ﬁ);%duﬁd\ I sy dlas Cpl s é\:« oo 43;@

C'_,..w‘o.'\.&JLM)‘((L;Z)}ATU.LJJle.&bjga_))))@)ﬁ&%,&:ﬁ%l}:jw)fﬁﬁpbﬂ)w‘

&b

S5k A e s by b S (A () 2l (oS s e o3l i sl
FAPYVY (COPNY Sy o sbe s a5 sal slas ;a3 8515D) Slesle slajiigel 3 5 somn yae

2 pshe el sl LIS Jae sl 5 (b (WWAF) Cde b 5 e (5 K o e (Gl gb S
AN YO Loy 7 s de doliliasd alas g2 Ul 65

5 S5O el b ke el et (VF0Y) a5 00 K0 5 ot S e (S 56 o cons cpie sl
YA O ] o a5 gl dolilzs . Jlomn 5 (glabanly L (S5 Jalas Sl

it Rl S psle 02 s tasn (od Bl (AUELOTAY) Wl se (9030 5 e (PP e a5 (ol
FAFe OO0 OF ¢ s (sptalip s iag s olanl b5

B0-08 53T 25 0,6 ol s (slahas stotals (0YAY) o e o155

e Cor o e s Aol b (VYA s (S g 5 oS 5 ST 2ES e sy o o il
OB 5 ol a8 Dy . 45 dells

s L]0 (S8 I o &xd ) o T ol 5 henld il (VTAY) L iar das o ST

L ool pe Sk dndg i 5 Aisel (sl la 3 ol nSOL she (VYA LS (531>
NGOV BSOS

oo G5 sl s 5 s (1TAQ) Wil (gt 5 (Bl sl (Sho QASl Q3T b domas o3l 3151
SID. https:/sid.ir/paper/411158/fa Y#-0A (VY OY (2w pale) obdif) 5 Jijsel san pobs ladyl 3



144 ol pbsls daw L ok p e pake 35 a0T w3 dalp pllae (sla S5 glalis

QLA)Lw Q‘J..@_T Lﬂ’/“w/ﬂ[wd;"; ;jj.J d{/”u”j"’”/‘jbgf"u" iabj L;L«..A/j (\ch\') BT ;,:5 ;L;J‘b E) Lgﬂ)subf JI.%J
s nastisl Sos il Sronbln s e

.Qi.,bj ohlasl s (V4 (Sl G\ sl ) ((u,::;f“cgj/.,u%i;;}) Sl (sloas L7 (\YAY) ST sls,

sble s goles (ol 6,850 5 Gre L LB u‘:,)'}aT r‘b %)) Jsm eslpde 5 5 sla b 50L s @\)'

9 Jﬁt.“o) oS 6]“5/:[.“» B (B B. L) )yujsu LS;JQ-JAJ)Q LgLangle:Ml J.:JL" (\\c' ') e 4‘-5143\]: E) cdl?-ﬁ ‘C)‘)
NAYA O bl pske Bisel s tash Olhel b Olews il BL Ol Nl plle
https://sid.ir/paper/951027/fa

J:’)j”’| u,';‘:}) Q;.Z;ufnl L!w)ﬁ (“‘Q/\) )M ‘LS)L’._.' M 39 ‘€‘J.€J UlSﬁ <JLGJ$ c&LAJ} 4‘}&0)&& ‘UJJ}‘J JLQ.AM
SID. https://sid.ir/paper/262598/fa N\YY=\¥4 (F)V (_as 5 pw sl s smea son (6,850 & Lo bl 0l

Seams s Shas 01 G365 180l ps Ll (m1b OF ) ptile Sl a1 5 pe o Sl oo
YAFF ()Y YV by oslad o pasp hisel dalidas . oo psle s 3 gl oid &L 01550l 20

b. Jsu B LS‘:"'“ ;5“")‘3 ;.ALJ,: d}.ﬁ\ u:“)‘f 9 JL{')LJ&\ (\Y'Y) J.g.w ¢L5>j—h.«\ﬁ 9 ‘“‘)ﬁ ‘OL:”"”‘} ca_/.ﬁ)' ‘LS)l};;.’.L..‘"’
NAY=YA )Y sl 5 s sptoli (slatosy aaasio o35 5555 05 55K Jelw o) s
https://sanad.iau.ir/journal/jcdepr/Article/70927

M C,JM B 6;.}[&-@.})% du)g‘ J:JLJ Or (\V‘\?) Lﬁﬁ)\—“ ‘6&;.9 9 ‘oJ'SLé ¢‘;ibb ‘MLW 46}‘)§ﬁl.b
AONYY CONY ¥V s doly el dolilas . Jos] b 6 ey pohe s> 53 O3 g0l 5l

2 ey bl O3 50T 21y ovamsd bty sae b SB 5l 55T (idu 31wy ((0F40) 00 cObdax| 5 ¢ Jo (gl
gl u’..ﬂ_géjé ali&}\b NUSV /.;J.e" L] u.:>[...3 ﬂ}l‘: ‘5'[&4;3/3 u&f[wb u:f_;/ r}l& L
https://civilica.com/doc/169042

0D L;l.mul.-f W)L.K«\ 9 f‘;lﬂ (\‘f") Sl ‘wus 9 ‘U""“"L@} ‘u"L“}J ‘V-‘.'JA ‘gfl'd‘f oo 4&5;:&.0
https://ensani.ir/fa/article/496966 .\ YO-\ VY (¥)V0 OF .djjff&uf%ﬁ A e e wLLlliL )
Corr ny slasal) Olades Coy i 5o for o 4l i 5,550 Olye 3 A 5 A5l ER
SID. https://sid.ir/paper/415982/fa \YY-\¥A (Y)% O\ (Ulaleo
OV=X\ () VY /FV . 5 pel Co pde Coliciod ity i cale doliliad (5 gome

r)l.c B Lf:'“ L;.d)) :ubf WJL.J.O‘ K] L}""J‘b (\Y’Q'> lJA) ‘Lf"'.’.J"':' 9 c;iwﬁ g;.,qw.)‘ ‘U’i')T ‘qu g)m\ ‘JSTQ-"“:}
YVY’—Y/\/\ 4(“’) A /JJ-J ﬁﬂ f"j& 4‘.4/21-.4 Lf-“'u"\ ;)j.) BL L;".}-LM.::;JL,&G\

‘;«u) ‘(‘,GL'J.' &_}.{l/ f/j'é (W'QV) M’.‘.} c.l:..ruo.ﬁ\ﬁ.l.@.d 3 gWﬁ 4&,.:)‘ c)Js;g.w‘ c)blfﬁ.é cj{) c&‘}l}d‘})ts
3 L;T.:JJS CJ.LG A il L;m LSJ.?S) cUL.A) u/’L}..Z;uJL.CF/j Jj};aj’x'.a t;/:..(.ﬁéa JJ&}J L/‘;.A/L-vzh.:mm:"j
)‘lj‘: J5ls L;”.:JJJ C}.LC« ajj§ ‘ft,.';.;l))

oeeolgm s S50 s bl wlbae Jle (6l oty glaadin, ((OYAA) Luge (65l 0 5 b (o (S adge
wuu/jjjdgg/“fjb 4/[&/fjbj)w;ﬁjijf&&JjjuJJu«ﬂwuw/jd

fa&' J)/;.a'u/.g u...:.a P iabj_: aL{rL?- L'}:':'TJ (\Y’Q.) L;l.a ‘k;?.w‘yzﬁ 9l ‘Lﬁ"?ﬁ\ ‘ﬁf ‘@‘)T("Li“"bé""@"
Lf”fj; r}.l& bjjg JLWJ\ (’j.k.@ GM\) gQL\:AlS AK.:...;\) Js..:-')‘ L;,:L&)ls :\.ALQLLLL u‘zjjj:'ju':yj"’f


file:///C:/Users/user/Downloads/زارع،%20مرجان،%20و%20براتعلی،%20مریم.%20(1400).%20تأثیر%20استراتژی‌های%20یاددهی‌ـ‌یادگیری%20مغزمحور%20(B.%20B.%20L)%20بر%20یادگیری%20درس%20ریاضی%20و%20علوم%20دانش‌آموزان%20پایۀ%20اول%20دبستان%20شهر%20اصفهان.%20پژوهش%20در%20آموزش%20علوم%20ابتدایی،%203(5)،%2028-19
file:///C:/Users/user/Downloads/زارع،%20مرجان،%20و%20براتعلی،%20مریم.%20(1400).%20تأثیر%20استراتژی‌های%20یاددهی‌ـ‌یادگیری%20مغزمحور%20(B.%20B.%20L)%20بر%20یادگیری%20درس%20ریاضی%20و%20علوم%20دانش‌آموزان%20پایۀ%20اول%20دبستان%20شهر%20اصفهان.%20پژوهش%20در%20آموزش%20علوم%20ابتدایی،%203(5)،%2028-19
file:///C:/Users/user/Downloads/ضیایی‌جازی،%20زهره،%20واصفیان،%20فرزانه،%20و%20مذبوحی،%20سعید.%20(1402).%20اعتباريابي%20و%20برازش%20الگوي%20برنامۀ%20درسی%20مبتني%20بر%20مغز%20با%20محوريت%20تعامل%20و%20انگيزش%20در%20دورۀ%20دوم%20متوسطه.%20پژوهش‌هاي%20برنامه‌ريزي%20درسي%20و%20آموزشي.%2013%20(2)،%20208-192
file:///C:/Users/user/Downloads/ضیایی‌جازی،%20زهره،%20واصفیان،%20فرزانه،%20و%20مذبوحی،%20سعید.%20(1402).%20اعتباريابي%20و%20برازش%20الگوي%20برنامۀ%20درسی%20مبتني%20بر%20مغز%20با%20محوريت%20تعامل%20و%20انگيزش%20در%20دورۀ%20دوم%20متوسطه.%20پژوهش‌هاي%20برنامه‌ريزي%20درسي%20و%20آموزشي.%2013%20(2)،%20208-192
https://civilica.com/doc/169042
https://civilica.com/doc/169042
file:///C:/Users/user/Downloads/غلامی،%20اعظم،%20شعبانی%20اسکلکی،%20رحیم،%20و%20قربانی،%20محمدرضا.%20(1399).%20مقایسه%20اثربخشی%20آموزش%20به%20روش‌های%20سخنرانی،%20نمایش%20فیلم%20آموزشی%20و%20تلفیقی%20در%20میزان%20یادگیری%20زیست‌شناسی.%20نظریه%20و%20عمل%20در%20تربیت%20معلمان%20(راهبردهای%20نوین%20تربیت%20معلمان)،10،%206(2)،%20148-133
file:///C:/Users/user/Downloads/غلامی،%20اعظم،%20شعبانی%20اسکلکی،%20رحیم،%20و%20قربانی،%20محمدرضا.%20(1399).%20مقایسه%20اثربخشی%20آموزش%20به%20روش‌های%20سخنرانی،%20نمایش%20فیلم%20آموزشی%20و%20تلفیقی%20در%20میزان%20یادگیری%20زیست‌شناسی.%20نظریه%20و%20عمل%20در%20تربیت%20معلمان%20(راهبردهای%20نوین%20تربیت%20معلمان)،10،%206(2)،%20148-133
file:///C:/Users/user/Downloads/غلامی،%20اعظم،%20شعبانی%20اسکلکی،%20رحیم،%20و%20قربانی،%20محمدرضا.%20(1399).%20مقایسه%20اثربخشی%20آموزش%20به%20روش‌های%20سخنرانی،%20نمایش%20فیلم%20آموزشی%20و%20تلفیقی%20در%20میزان%20یادگیری%20زیست‌شناسی.%20نظریه%20و%20عمل%20در%20تربیت%20معلمان%20(راهبردهای%20نوین%20تربیت%20معلمان)،10،%206(2)،%20148-133

VY Oln 5 sl A ol Sl (¥ S)led padons Sl ¢ (3550 o sl S0, \

delilas . iassy nl 5> AS Sl Sl (OTAY) ol (G m 5 bla (231 3wttt (ol o ST ol e o
NAV=YYY () ¥ N oo (s So il

(St Ol 3 sl s 0 63 Shes lalsesl 1l B LOTR8) o pas sl 5 e o3l
(s ple) plodisl 5 sl oS ln Ol s Mo gz Jl 6593 Olsal Sl (55l33k Sp 5 5 o 255
SID. https://sid.ir/paper/183621/fa YY-\Y ( Y)V« /YV

o 101,85 G 5 (S0l iz Jpol 5 Jle (\YAY) s (5,8

A e S 5 o8y (6 S5 Wiy phe b LTl o Dol o sgido ozl s (VYY) L Je (u s
s Sl es S Sl ke

Lol oS i yliazl 5 b (OYAA) Ly c0ddl 5 g ccosl Sl 3 b copmsly bl e () 5eb
s o (g S Ul ol i 6590 0 jRe o e ey

DS o5l ok LSl g eassler Sl o S teliy Sl 5 Sle (OTAY) etz (OLdeza L

Syl &L Jise 31 6,850 lae saadl e Lol ((VYAY) 3L ol 5l S5 ¢ Sy e cdome candl 3l du g
SID. https://sid.ir/paper/174149/fa Y5 \-YFA ($) A ( Sy o ole o5 Ajgel (slaspal, Zilig dnsy Ol il

References

Abdi, Ali., & Ahmadian, Hamzeh. (2010). Investigating the effectiveness of brain-based education on
the academic progress of fifth grade students in experimental science. The first conference on the
findings of cognitive science in education. Mashhad Ferdowsi University.

Afrakhteh, S., Asadzadeh, H., & Karami, A. (2020). Designing of a Comprehensive Curriculum
Pattern based on the Theory of Brain-based Learning in Organizational Training (Andragogy).
Journal of Education Strategies in Medical Sciences. 14(6), 372-386. [In Persian].

Aghazadeh, M. (2015). Guide to new teaching methods. Aiezh publication. 55-59. [In persian].

Akhavan -Tafti, Mahnaz., & Sadat Kadkhodaie, Mahbobeh.(2016). The effects of brain-based training
on the learning and retention of life skills in adolescents. Int J Behav Sci. 10(3), 92-96.

Alikhani, M., Bratali, M., Rahmani, J., & Dehbashi, M. (2021). Design and Validation of Brain-based
Aesthetic Curriculum. Journal of Research in Educational Systems. 54, 15(3), 114-125. doi:
20.1001.1.23831324.1400.15.54.9.5. [In Persian].

Amani Tehrani, M., Ali Askari, M., & Abbasi, E. (2014). Designing and compiling an efficient model
for teaching science in the first year of high school. Education Quarterly. 125, 9-31. [In Persian].
Amara, A L N., & Guerra, L B. (2022). Neuroscience and education, looking out for the future of

learning. Brazilian Social Service for Industry. pp 9.

Amini mogadam, S., Manzari Tavakoli, A., salajeghe, s,. & shokoh, z. (2023). Explaining the factors
related to work-life balance and work-life balance with the mediating role of emotional intelligence
and providing a desirable model. Journal of Training and Improvement of Human Resources. 4 (1).
22-38. DOI: 10/JTIHR.2023.1978862.1136. [In Persian].

Baratali, M. (2013). Curriculum design based on brain training is a qualitative study. (PhD Thesis),
Islamic Azad University (Khorasgan), Isfahan. [In Persian].

Caine, N.R & Caine, Geoffrey (1991).Making connection: Teaching and the Human Brain.
Association for supervision and curriculum development. ALexandria, Virginia.

Dadashzadeh, S., FathiAzar, E., Maleki Avarsin, S., & Khadivi, A. (2021). Determining and
explaining the principles of learning based on cognitive processes in the brain. Journal of
Instruction and Evaluation. 52, 13(4). doi: 10.30495/]JINEV.2021.680635. [In Persian].

Duman, Bilal. (2006). The effect of brain-based instruction to improve on students’ academic
achievement in social studies instruction. 9th International Conference on Engineering Education.
Mugla Univeristy aculty of Education Department of Educational Science.

Dwiputra, D.F.K., Azzahra, W., & Heryanto, F. N. (2023). A Systematic literature review on
enhancing the success of independent curriculum through brain-based learning innovation


file:///C:/Users/user/Downloads/نقی‌زاده،%20حمید،%20و%20سعادتمند،%20زهره.%20(1396).%20تأثیر%20اجرای%20آزمون‌های%20عملکردی%20در%20درس%20علوم%20تجربی%20در%20میزان%20پیشرفت،%20نگرش%20تحصیلی%20و%20قدرت%20یادداری%20دانش‌آموزان%20دورۀ%20اول%20متوسطۀ%20شهرستان%20مبارکه.%20آموزش%20و%20ارزشیابی%20(علوم%20تربیتی)،%2037/%2010(1%20)،%2013-33
file:///C:/Users/user/Downloads/نقی‌زاده،%20حمید،%20و%20سعادتمند،%20زهره.%20(1396).%20تأثیر%20اجرای%20آزمون‌های%20عملکردی%20در%20درس%20علوم%20تجربی%20در%20میزان%20پیشرفت،%20نگرش%20تحصیلی%20و%20قدرت%20یادداری%20دانش‌آموزان%20دورۀ%20اول%20متوسطۀ%20شهرستان%20مبارکه.%20آموزش%20و%20ارزشیابی%20(علوم%20تربیتی)،%2037/%2010(1%20)،%2013-33
file:///C:/Users/user/Downloads/نقی‌زاده،%20حمید،%20و%20سعادتمند،%20زهره.%20(1396).%20تأثیر%20اجرای%20آزمون‌های%20عملکردی%20در%20درس%20علوم%20تجربی%20در%20میزان%20پیشرفت،%20نگرش%20تحصیلی%20و%20قدرت%20یادداری%20دانش‌آموزان%20دورۀ%20اول%20متوسطۀ%20شهرستان%20مبارکه.%20آموزش%20و%20ارزشیابی%20(علوم%20تربیتی)،%2037/%2010(1%20)،%2013-33
file:///C:/Users/user/Downloads/یوسفی%20افراشته،%20مجید،%20مروتی،%20ذکراله،%20و%20چراغی،%20اباذر.%20(1394).%20شناسایی%20مؤلفه‌های%20محیط%20یادگیری%20اثربخش%20برپایۀ%20ادراک%20دانشجویان%20رشتۀ%20بهداشت.%20راهبردهای%20آموزش%20(راهبردهای%20آموزش%20در%20علوم%20پزشکی،%208%20(4)،%20268-261
file:///C:/Users/user/Downloads/یوسفی%20افراشته،%20مجید،%20مروتی،%20ذکراله،%20و%20چراغی،%20اباذر.%20(1394).%20شناسایی%20مؤلفه‌های%20محیط%20یادگیری%20اثربخش%20برپایۀ%20ادراک%20دانشجویان%20رشتۀ%20بهداشت.%20راهبردهای%20آموزش%20(راهبردهای%20آموزش%20در%20علوم%20پزشکی،%208%20(4)،%20268-261
https://sid.ir/paper/174149/fa
https://dorl.net/dor/20.1001.1.23831324.1400.15.54.9.5
https://doi.org/10/jtihr.2023.1978862.1136

A0 ol pbsls daw L ok p e pake 35 a0T w3 dalp pllae (sla S5 glalis

implementation. Indonesian Journal on Learning and Advanced Education (IJJOLAE), 5(3), 262-
276. DOI: 10.23917/ijolae.v5i3.22318.

Eladi, Adel., & Saad, Mourad Ali Eissa,. (2019). Effect of brain-based learning program on working
memory and academic motivation among tenth Omanis student. International Journal of Psycho-
Educational Sciences. 8(1). 42-50.

Fateh Rad, G., Mohammadkhani, K., & Mosleh, M. (1400). Identifying factors affecting the quality of
education (brain-based learning). Educational Management Research. 47/12(3), 41-52. [In
Persian].

Fathiazar, E., Mani, A., Adib, Y., & Sharifi, Z. (2020). Designing and validating a cognitive
neuroscience-based model of curriculum. Sadra Med Sci J. 8(3), 273-288. doi.
org/10.30476/smsj.2020.83057.1047. [In Persian]

Gholami, A., Shabani Skelki, R., & Ghorbani, M (2019). Comparing the effectiveness of teaching by
lecture methods and showing educational and integrated videos in the learning rate of biology. New
strategies of teacher training. 10, 6(2). 133-148. [In Persian].

Gladys, J., Stella, D., & Omobolanle, G. (2018) . Effect of brain-based learning model on colleges of
education students’ retention and attitude in “current electricity” in taraba state, Nigeria. 25(2): 1-
15.

ljadi, Z. Saif Naraghi, M., & Naderi, E. (2018). Designing the curriculum based on inquiry of the sixth
grade elementary experimental science. Research in curriculum planning. 56, 15(1), 49-60. [In
Persian].

Jacob Kola, A., & Michael Olu, A. (2018).The Application of brain-based learning paradigm in
science education, Nigeria: A Review. Journal of Scientific and Engineering Research, 5(7):325-
331.

Kardan Halvaie, J. FathiAzar, E., Adib, Y., & MehdizadeFanid, L. (2017). Designing biology
curriculum model by brain based learning approach and accreditation it. Specialized doctoral
thesis. Faculty of Education and Psychology, Department of Educational Studies, University of
Tabriz. [In Persian].

Kharazi, SK. (2008). The learning brain "lessons for education”. written by Blakemore, S. Breathe, U.
Tehran: Samt Publications. [In Persian].

Kumar Grover, V. (2015). “ Brain based teaching: Rethinking on teaching strategies. Indian Streams
Research Journal. 5(1).

Lagoudakis, N. Vlachos, F. Christidou, V., & Vavougios, D. (2022). The effectiveness of a teaching
approach using brain-based learning elements on students’ performance in a Biology course.
Cognet Education.9: 2158672.

Lawshe, CH. (1975). A gquantitative approach to content validity. Personnel Psych; 28: 563-75.

Lee, HW.,& Juan, C-H. (2013). What can cognitive neuroscience do to enhance our understanding of
education and learning? Journal of neuroscience and neuroengineering. 2(4), 393-399,

Leisman, G. (2023). Neuroscience in Education: A bridge too far or one that has yet to be built:
Introduction to the “brain goes to school”. Brain Sci. 13(40). https://doi.
0rg/10.3390/brainsci13010040.

Mahdavinasab, Y., & Moradi, M. (2019). The roots of the learning tree: the neuroscience foundations
of interaction in learning. The fourth international conference on new research achievements in
social sciences, educational sciences and psychology. Isfahan. https://civilica.com/doc/928403. [In
Persian].

Martin, M.O., Mullis, 1. V.S.,& Chrostowski, S. J. (2004). Timss 2003 technical report. International
association for the evaluation of educational achievement (IEA). Retrieved from Boston College,
TIMSS & PIRLS International Study Center.

MehdizadenMoghadamArani, M., Amini, M.,& Yazdakhasi, A. (2011). Explaining the place of the
brain-based curriculum in the education system. Master's thesis. Kashan University, Department of
Educational Sciences. [In Persian].

MomeniRad, A., Aliabadi, K., Fardanesh, H., & Mazini, N. (2012). Qualitative content analysis in
research: nature, stages and validity of results. Educational measurement quarterly. 14, 4(4), 221-
187. [In Persian].

More, M., Kalpana, R., & Ashok, R. (2016). Brain based learning: Holistic approach to teaching and
learning. International Journal of Educational Research Studies. 2 (9). 671-677.


http://dx.doi.org/10.23917/ijolae.v5i3.22318
https://doi.org/10.30476/smsj.2020.83057.1047
file:///C:/Users/user/Downloads/Leisman,%20G.%20(2023).%20Neuroscience%20in%20Education:%20A%20bridge%20too%20far%20or%20one%20that%20has%20yet%20to%20be%20built:%20Introduction%20to%20the%20“brain%20goes%20to%20school”.%20Brain%20Sci.%2013(40)
file:///C:/Users/user/Downloads/Leisman,%20G.%20(2023).%20Neuroscience%20in%20Education:%20A%20bridge%20too%20far%20or%20one%20that%20has%20yet%20to%20be%20built:%20Introduction%20to%20the%20“brain%20goes%20to%20school”.%20Brain%20Sci.%2013(40)
https://doi.org/10.3390/brainsci13010040

VEY Ol 5l A ol S)led o Sles oadann Jlo e 25 50T 6 (sla3,So, Yoy

Mullis, I. V. S., Martin, M. O., Foy, P., Kelly, D. L., & Fishbein, B. (2020). Timss 2019 international
results in mathematics and science. Retrieved from Boston College, TIMSS & PIRLS International
Study Center.

Naghizadeh, H., & saadatmand, Z. (2017). The effect of performance tests on the academic
achivement, academic attitude, and retention power of junior high school students in mobarakeh.
Journal of instruction and evaluation. 37, 10 (1). [In persian].

Nouri, A. (2011). Developing a brain-friendly curriculum conceptual framework. PhD thesis, Tarbiat
Modares University. Faculty of Humanities. [In Persian].

Nouri, A. (2014). Neurological foundations and principles of learning and education. Tehran: Samte.
[In Persian].

Noushad, H. (2011). Brain based learning: Pedagogical implications. innovations in indian education
system, edition: 1, Chapter: Brain based learning: Pedagogical implications. publisher: shipra
publications, delhi, editors: Kalika yadav.O.

Nozohori Pahrabad, R., FathiAzar, E., Adib, Y., & Bafandeh, H. (2018). Design and validation of
brain-based curriculum model in preschool period. PhD Thesis, University of Tabriz. [In Persian].

Office of planning and writing textbooks. (2011). Experimental science curriculum guide for the six-
year elementary course. Tehran: Educational Research and Planning Organization of the Ministry
of Education . [In Persian].

PakSeresht, M.J. (2014). Philosophical schools and educational opinions (written by Gerald Al
Gotek), Tehran: Samt Publications. [In Persian].

Rezaei, A. (2013). Learning theories "educational perspective" (written by Dale H. Shank, 1990).
Tabriz. Aydin Publications. [In Persian].

Shafii Sarvestani, M., & Darabi Emarati, A. (1400). Designing a constructivist curriculum and its
effect on the academic performance of sixth grade elementary students in experimental sciences.
Quarterly Journal of Educational Studies. 27, 7(3) , 39-66. [In Persian].

Soleimani Davoodly, G., Khormai, F., Jokar, B., & Hossein Chari, M. (2020). Investigating the
effectiveness of the reading teaching method based on the brain-based learning theory. Journal of
Research in Teaching. 7(4), 132-149. [In Persian].

Taherizadeh, S., Nateghi, F., & Faghihi, A. (2018). The Effects of teaching- learning patterns on
students' educational improvement in empirical sciences: A meta-analysis. Journal of Curriculum
Studies. 47, 12(4), 95-124. [In Persian]

Yarmohamadian, M.H. (2017). Basics and principles of curriculum planning. 14th edition. Tehran:
Yadavare Ketab Publishing House. [In Persian].

Yasar, M. D. (2017). Brain based learning in science education in turkey: Descriptive content and
meta analysis of dissertations. Journal of Education and Practice, 8(9), 161-168.

Yousefi Afreshte, M. Morowati, Z. Cheraghi, A. (2015). Identifying the components of an effective
learning environment based on the perception of health students. Education Strategies in Medical
Sciences. 8(4), 261-268. [In Persian].

Zare, M., & Baratali, M (2021). The effect of brain-based teaching-learning strategies on learning
mathematics and experimental science of first grade of elementary school students in Isfahan city.
Research in elementary education. 3(5). 19-28. [In Persian].

Zare, Z., Blash, F., & ShirAlizadeh, B. (2022). The Effect of "brain-based learning" education on
students' cognitive, skill and emotional learning in biology. Journal of Cognitive psychology. 10(2).
87-100. [In Persian].

Ziaee, Z. Vasefian, F. Mazbouhi,S. (2023). Designing a brain-based curriculum model focusing on
interaction and motivation in the secondary school. Iranian Journal of Educational Sociology. 5(4),
105-119. [In Persian].



