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“The Integration between Brain Compatible Learning and Citizen
Science to Develop Conceptual Understanding, Life and Career
SKkills, and Interest in Science for Middle School Students”

Dr. Rania Adel Salama Ragheb

Abstract:

The current research aimed to develop conceptual understanding,
life and career skills, and interest in science for students of the first
grade of middle school by using a proposed instructional model based
on the integration between brain compatible learning and citizen
science projects. To achieve this aim, the descriptive method and the
two groups -control and experimental- method were used. The tools of
the research included: a test of conceptual understanding, an
observation sheet of life and career skills, and a scale of interest in
science. The research experiment was applied to a control group
represented by 17 students and an experimental group formed of 20
students from the first grade of middle school in the academic year
2021-2022. The main results indicated: the development of conceptual
understanding, life and career skills, and interest in science for students
of the first grade of middle school who used the proposed instructional
model based on the integration between brain compatible learning and
citizen science projects. In light of the research results, the
recommendations emphasized: the need to include the proposed
instructional model in pre-service and in-service teacher education
programs and encourage partnership among science teachers, students
and Egyptian university professors to work on developing citizen
science projects.

Keywords: Brain Compatible Learning- Citizen Science Projects—

Conceptual Understanding- Life and Career SkKills-
Interest in Science.
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Aalall 45 Laalls ((Bonney, Phillips, Ballard, & Enck, 2016) alall & il
"l a st e Le DA e B30 2225 285 cdgha plt s dall 8
Sle g pdia (o elalally ¢ cpilalsall (s A fidia aga tler 2alyg ¢(Silvertown, 2009)
(Bonney, Ballard, Jordan, McCallie et al., 2009; Hecker, sl &iail)
AR cnbillly el e clilal) aaat LA «Garbe, & Bonn, 2018)
CaliaY) laant yuais aylyall cilaga sty coluall o las 1 Jie il culacall yany
sk (A g Ly e Jladg cciial B el Glikn B2l () sl ¢ iy 43540
(Shah & Martinez, laciaall 4als ) CUSCEN Jolal) anadig cAsalall 444l
sl Bl il ddle (e Al aefia o Guibalsall Sy .2016)
-(Eitzel et al., 2017) "chalsdl adle” Cile g yia
(Dickinson et cpyiae e il 4y oagie Cany 1Ll - caie
slale ae dadiiall Cigall gea o Aalad) AS)Ladl) s Ll caie LS Ll 2012)
el <ays .(Dickinson & Bonney, 2012) Aull sl Aual ¢ yiag
38 ) csataall Aalal) Canll ihylea Auatig sladl (s A LI e gghlati of "l sall
.(Shirk et al., 2012) 4, slhe dima Glylega ot s2all 3yual 4S L) (<8
Aale (e 2 AS Lo tlgls Ll (S " Opbalsall pslal AGL iy pal) )il
¢ an s eclil) aent LeDlas o Lalall pe Aadiiall Chgadl dgga & U 5l candl
cesinall dalg ) EDKa Jolall ai gl cigalal) A jall Ly sla Carg
e Alies 1538 ¢ pibalyall (o —5alFie 35 Llla o Lalall aainy LS
(Mahr, Gobel, lrwin, & Lassy (Slals iilal) Claaaill Ll ¢agilily
Al alall e Jsaill 8" hlsall asle” 50 —aj- 5, 1aas Vohland, 2018)
(Strasser, Baudry, Mahr, (piblsall DA e sasall aladl ) cibalsal) a2y
.Sanchez, & Tancigne, 2019)
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(Silvertown, Jla¥) sae Ao agdsn e allall cillaadle 1 yals cialall 2101
.20009; Strasser et al., 2019)

i oS eggsitae (A pay "Ghlsal agle’ Hoda o) maadi Lad— Jall Says
Al e il ) Chaaiie 8 —Jaaie S8 pllaadl iy ccay el 4slas
& "halsall asle’ g9 250 pae— Rick BONney s <l i JS PA (g ¢ ol
Alan  Gas)) YT sslba®¥) g Laa¥ alles =Ll jsdall alal Ji) € 5ide
(Bonney et al., "iosiwall dpanilly halsall asle” ooy BES y55 3 Irwin
JSi lhad) Lo ¢opall @lld 3 4 " Ghlgall asle’ mllaias cauils <2016)
omiladll b sl e 5 Laa ¢iaally laall JlaaS s (i3 aine
Alal) ey cleha s ccnlalaY s daaalial LY

baiiyi cleg ydie (b peglaial) (pla) (e YT jgda Gapdall 0l PLA
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Clilee ot 3 tlape s uiglls Ay ¢puiill aley colanly casulally ccakall
LS ) s05 Les ¢dallally cdilaall cilyginal) e ciligas o aly dlild) o sleal
Pl e ¢ Ghalsall asle’ asen Holat Ullag conyiay aaly alle 8 (e leiias (Say Y
el Jlaal) & GuLal ALl adae Cilaal g )aly eclilul) pand ¢3S 535 5 Jae
.(Bonney, Cooper, Dickinson, Kelling et al., 2009)
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.(Yosef & Tryjanowski, 2022)
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Gle g piall tlaa (Al plaa 48l LY J) Shrik et al. (2012) caseass
ehya) Cpbyinall cpfiald) e adinall Gl 1wy sContractual projects dsilal)
Leads <Collegial projects dueleadl e g pialls (miliall e 4 LS, (e Latinl
S ¢ ommsall Cilyie V) i (e 680l Clagg e Jiiie JS8 Ergaill cpibalgal) (5ya
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e e 48U cileg il ) Conrad and Hilchey (2011) bl LS
b ophalsall ey A jeds Al Democratic Projects ddald saal) cile gyl
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aels] (pSHLaall acall and Gl :Train participants (s léal) quyai-o
dcshe ayaS ¢ paliadl ey and LA e tlill) aeald 2ol cil)lgal
il liiale 1 fia tAaclall dgally cdlall culd 4aalalls o g piall ilala’ el
Oy de (Karg g aldl) cilaeilly ¢ ggalal) sl Aneal) Gl g ¢ sbal
el (A Gpglaiall ae ASHALL ¢ Jae

«as tAccept, edit, and display data Wasy (ymsady cabibad) Jgd—1
Ol gl ¢ psyinall o Lalel) 8 (o Jlaill Lginltly Loy ty ectibasladl Jood
Eopdall 8 Sl

Gilegyie of a2y tAnalyze and interpret data Wpmwiiy cclbibal) Jalas-Y
aanall Ll HuSH aaal) (<) eAEEY s by Lgie miny 38" ohalsall asle!
st Sy 58 Blail Lo ity il sall

i el Eal) e aie els :Disseminate  results clibyd) & —A
(Journal of Avian Biology, Ibis, :lgi ¢'Ghalsall asle’ Cilegyia
Conservation Biology, Jourr)al of Animal Ecology, and

eciyiy) ASus e Wyl 4] e Sad (Proceedings of the Science)

.(www.avianknowledge.net) : Y adsall Pl (a

"hlsall asle” z3sai 885 skl ecat tMeasure impact A3 Guld -9
sadaal) Apagleilly (Apaledl CalaaY) (Bian (e 2SBU aniling g g pual) o ia uld
AAS Sl g ntial) Graad AAS e ol o) S0 bl DA (e Gl
(Bonney, Cooper, Dickinson, Jiuwall & Jusdl J<G) 03,855 4apanai
.Kelling et al., 2009)

Translational Science Education dwwisal Ly ¢ hlgall agle zigai (¥)

(Young, van Mantgem, Garretson, 4s¥) <ghdll z3saill ey :(TSE)

:Noel, & Morelli, 2021)
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Ly ccnlilgually ool e stiall e U Ju e e syl
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The Next Generation Science Standards zeil 85 ¢elale |5 a2 S
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Apsaal HISE s dpalel) Cliaaddll e dakiliiall s lialy o el Gl b
cAal gl Ll "halgall asle” g4 80 olya) llaiy :Commitment a3y —¢
L ¢ Ll ¢y ¢ paalaalls efinlal) (e 3 paianal) A5LaN DS B3N
A Laadall s Jee 8 A8 g5ie (DIl iy clgale Jalially datil
oAl Gl piie 3 Gexdl) 3 apaclus &8 o2a (Y ¢'Glalsall asle’ & pia ¢ L
Jases i
8 e Cimen Al bl e sy bl oLal) ) Caags tProcess dadlaal) —o
Al qaen A Ol il Glaual ge il U5 3 (DU
¢Cpadadly DL ae sl med () Car gy :Communication Jalgil) —1
s daalsilly L eays caladinll) sanaie claiall e Jualgill Sy of oS
OSars oDl 4l Juasi Ly 3yl age Bl o haaldl Clsainl ¢olalall ading
el A g dadll Gl ¢ Al dialy U8 (e 4d) Isha g Lo alasiiud
Oklgall agle’ Aiar]
Ga (anlly céwb ¢d=ll dua ya ¢ A g iy "L')Lb.d\ e}ls" Gile gy Crad
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pladly dalatiall dpida gl il slaally cchlunbpnd) (Bl 8 4SLEN alall Ly ' Ghalsall
(3 .0m YY) Sungll daliig) &gl
1Ll dale diay "QL\}J\ asle! e g e lgweati ) CilalgusY) e

aenis «(Ottinger, 2010) alall 3 seandl A8, Aodall pilial) 4865 (e 2% -

(Bonney, Ballard, Jordan, el 48l 3ty ¢ alall padil) _d
.McCallie et al, 2009; Roche et al., 2020)

Qe 38 58 3 sl alen ¢haalall Apeall ki 8 Uasale s i -
(Bonney, Cooper, Dickinson, Kelling et 4l culal&ll e calilal) (e
.(Dickinson et al., 2012) «le adine el & aguid &5 (a5 ¢al., 2009)
Al aeally cdapdal) jaig cdalell by el il agd 8 g -
(Ballard, Dixon, & Harris, 2017; Bonney et asalall pabuall  _allally
al., 2016)
"Ohlsall asle” Jid Cua ¢dmadaall lhaadll (e )5S dgalsal 3yi5a d8y5ka 2t -
Gaans)ll STEM clpualy s usigly Linsl pSilly o hall olas cppusnt] Uie Lo (sxane
e Jiy S 2 Lel Sl g Wit Lagh "l psle” amd LS Apanssll st
peinall dsaii 8 150 15330 o) cpidalseall (e LS cpatianally alall oy Ailosall
.(Vohland et al., 2021) dalall 4S;Laall 313ats
Community acisall Joa 3)S paiall clisladl & puibalgall 485036 e 2S5 -
ey cdalal) cilileally 3N )81 agé aansil «Centered Conversation
.(McCallie et al., 2009) alall 3lus 3 aglelaialy A1l g ¢ Lalall
Apna) B 3 Y ndll Ga e ora o) s ¢l sanll Jaall Lajg g -
pre’ Gleg e M a8 ey tAdpmall (9S8 Slilee 8 4S)LA) ub U
4y allS ¢Culaainall 8 5yl gial) Adjaal) (ras el skl Alalall (55all (g " lalsall
(Aivelo & Huovelin, 2020; ¢ seshaiall Led (iaay Al Al 50 4
.Cooper & Lewenstein, 2016; McKinley et al., 2017)
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.(Rotman et al., 2012) Al LYy <2017)

Cpiblgall Gadll 355" halgal asle” Ciles pia o g lisin) (Say w38 Lo sguin Ay
cellay (A dalall o0 bl JS0 lealatinls clgagdy cialell Cilasladll asdl
e llally Glae¥) aen e ) Jsd DA (e imaingall 415N 3y
z iy alelld faciadly aladl g 3l QBN ADe 558 LS ¢ ool aleilly (il
Jal ¢alall o liny adindl o LS cdlfind) cile s yiial) salydl elya) LA (e ¢aaingll
caladly dlall il OISl ccbaasl
opana ) dpalal) Al o llsall asls =

o Aali Al Al et 8 Galle Zaild " ghalsall agle’ cile i <ijla 3
(Bonney, Ballard, Jordan, McCallie et al., 2009; ddaw siallg 43805031 4l )
Jaiw s ¢Kelemen-Finan et al., 2018; Paige, Hattam, & Daniels 2015)
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Ay a2 Apensyl) zaliall o "Ghalsall asle” e o Bl ¢(Strasser et al., 2019)
(Shah & Martinez,  alall elafiul) culjlea Asatiy calall COUL agd 33l
) agisensy ()l b yiaall o Lalally ccDU) (p ddaiill ASLal) DA (s £2016)
(Houseal, Adaall diull Ll oy ¢lelians el aany can) Al 5ua
.Abd-El-Khalick, & Destefano, 2014)
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daxiay) oa3 "Whole-School approaches’  4.sl dwjaall Jalas @ 5Ll 1aa
P ALl aletl) ye degiia YIS 355 3 ECO-SChOOl Atadl Gpladl oLl
Disciplinary (el Jlaw Ao 256l alxilly ¢ claa¥) alailly o latinl] Ao
dandinall AS)Laally cilaslaall Lin gl i€ 5 " cylalsall asle” aladinl as =il learning
.(Wals, Brody, Dillon, & Stevenson, 2014)

V4o



iom W el Y.VY @Lﬂ\ G‘}.AM Z‘Hﬂ‘ a_"ds 3-‘9#‘

LD o Y’*

gl A" Ghalsa) asle’ ¢4 5 (e ma JUe sl Young et al. (2021) o385
Ba G a5y alady ¢ gale oo Z WY ¢l (palrally (sl (g aeny 4palal)
= Omalaally (UL e psbrilly LS50 8 Adaldl o heall LR 8 il
Ngie il aamy Glld g ¢lguds dalaidl)
Apalall Al Jlas 8 lalsal) asle ey e Lgin ) alail) cilasiie (e
el el
Hiller and .y ¢amdl Lo laas ¢cDUall _alal) (gstinal) ddyra (e <y -
elaa gl Ay ol Ll 50l ) clias ) Kitsantas (2014)
aaly ase baal "Chalgall asle’ £ 5 4 L), axy hOrseshoe crab (laal)
el Caall O e
28l 8 5eLiSlly cole IS8 Adjpmall 5al)s alall (ssinall agh dyali b Cratlus -
Aristeidou and A 4l cliag La lias ¢dalsill culyleay cdd)ll
.Herodotou (2020)
calall Zapls Adjas cApmilally A0 5o iS5 Aills alally slaia¥) G ) cadf -
Phillips, Ferguson, . a5 LS ¢calyayls dolidls ¢ calall o Latin) <lyleas
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