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Abstract

The current research explores integrated learning of scientific and
programming content through simulation design. Seventh grade students
participated in an activity, in which they were exposed to two kinds of
learning materials, with no teacher involvement. The first was a short movie
dealing with the genes of plants. The second was a set of filmed tutorials of
programming in the technological environment Scratch. The students were
asked to design a simulation of the genes of hair color, based on the movie
they watched. This research project aimed to characterize the conceptual
knowledge the students acquired while designing the simulations. In addition,
it aimed to characterize the learning processes taking place during the
knowledge acquisition. Eight pairs of students were recorded (computer
screens and students' discourse) while designing the simulations. Their
discourse was analyzed according to the Knowledge Integration perspective
(Linn & Eylon, 2011). This perspective describes four processes that should
underlie learning: elicitation of prior knowledge, addition of new knowledge,
criteria development to evaluate the new knowledge in light of the prior one,
and sort out the new knowledge by reflection. The Knowledge Integration
perspective was modified by Taub, Armoni, Bagno, & Ben-Ari (2015) to
serve as an analysis framework. Research on learning processes based on this
analysis framework showed that the process of developing criteria is
dominant (Taub, Armoni, and Ben-Ari, 2013). Findings of the current
research show that after less than two hours the students completed the
design of a simulation. Nevertheless, the conceptual knowledge they acquired
in genetics was limited. The conceptual knowledge they acquired in Scratch
was greater, although mostly technical with rare references to programming
elements. Characterization of the learning processes according to the
Knowledge Integration framework implies the following: the process of
elicitation of prior knowledge was rarely present, although the students did
have some prior knowledge in genetics; The process of addition of new
knowledge was relatively dominant; development of criteria to evaluate the
new knowledge was dominant, and the criteria developed were mostly
technical in nature; and the process of sorting out through reflection was not
dominant. Discussing the findings leads to the conclusion that had the
students achieved higher levels of Scratch programming, they may have
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developed higher levels criteria, which may lead to better acquirement of
conceptual knowledge.

Keywords: simulation, knowledge integration, conceptual knowledge,
simulation design, creative computing.
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NIV PHTN NI MYSNNIOYTH 19N YW NASWN NN POW N IPNN
N2 MY H1IBNNYN /T MND TNIYN (Scratch MIN) MION -MHNOV 9D
NYNRIN 12IND .ANN MIIWNN NIY , 00 NUN ONON DY NNYNIY IVIN
NY2PA DN PPN NN PA0NN NP POLID IOY DI TNIYNN : NPPVI POY
MIN NIYA PHRTN NNONA POY NYN 1DINN .ONNY HY NIANN ANON
Sy AV YA Y DN NPOIWN TINTN NN WPANN O NIONN .Scratch
95NN ANNRY 1M VAP DN .NPYLNN PVLIDI ITHY IMN PIND DDA
YR NWYNSND INON XYY Scratch-2 DRV NN DY MN8N MOITH
YINRIVADNPN YT MIMAND DNN PTI IPNHN .TINDD BNY UM MO
YT MNNONN MINAND ONN 1) NPHRTAN NN ToNNI OITHYNN IWIT IMN
P MY AUNN SODN) NLVOPIN DOXTNRON MNT INNY DY DNTAY .M
Knowledge D701 29 Dy MY NN MUY .7PHTNIN N2 Ny (00O NN
D02 ONNNN DIHNN NYIIN NINNNN ,(Linn & Eylon, 2011) Integration
TN YT NWOY L OTIP YT NONN DYDY DYONNN OYTH 1D NTINOD
DMWY OOYTH ONPIVIP MM TIN ,DTIPN YN NIND WINN Y110 NN
NNON PIPYSY DY POHIN TN ,WINN YN Yaps nn  nusnm
Taub, > 5y MM NTINND WYY MNKNN NI1Y knowledge integration-i
MYNNNI YT MNNONN Yy DMIPNN1A .(2015) Armoni, Bagno, and Ben-Ari
TPONN MNP YN YN NN 1PIVIP MNP ¥ NN 1T NTINNI VIDY
APPNN IRNNDN .(Taub, Armoni, & Ben-Ari, 2013) y7°0 NMN’92 >rMyNnvn
NNIY INHNN OPRONN ,NTIAY HY DONYYN NIND N2V D NI PNONN
WOIY NPOLN IINIVIDNPN YN D NN [ TDPNND .Scratch-1 7NHTN
DY NTIAYN 1PIN YD WIIY SIRIVIDNPN YN .ONMIND 71PN DY TNRYNN
VYN HHY POV NIOVI PININ DT YT OOIN ,INY 27 7PN Scratch NN
NVON MYSNNL YN MNNIND DY 1PIN .DMNNON DMMINNT MON»NN
WINN DTIP YT NANN YIIONN VYN >3 T HY a8 knowledge integration-i
DTIP Y 7PN OYPNIONN NI D NTIVN R DY NNT .ATNION TONNa
VTN Y12 NODIN M0NN ¥ N¥NI .0V OPN PN NYPN YT APya ,Npdona
NPYVNI YIN 12IN YT DY PNRYNN TWND NTHON 1PHNNT O1PMYNYH PN
D NN Y APNNA DN DMIPNNND DIRNNDNY DNNNA .Scratch-1
T INNAY DNPIVIP DD DY WTNN YN NIIYNL M2 IPOY DX THNIONN
YT 11D P51 ,)0 10D .DIAPOYA DIV PN INMIAY DNIPIVIPN ,NINT DY
DN Y NI DONRNNNI T OOM 1PINT DOVYHN PN PIPYDT I vINN
DNY NNMN Scratch-1 NNON Y AN MM MNID OWIN PN DI TNIONN
N5 920D 91D PNV N1 ,INY NN D992 DIPIVIIP NNIY MIVAND
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