£0:000 g 19990119 ] Ayl st e i sl
G gil| Ayl sl i1 90 B 19l

olas!
bl dana @iy alaal.f
Lipsal) aalat ¢ pliaf dalea cagro llal) daala caghall (st Gk A o)) 533 ulla
dpagrad) dpad) ASlaal) conlail) Bl g ¢B) gial)

er'a\)uﬂ\ dana (e .
et ) daala Lyl S ¢ pail) (3 lag galiall acd caglal) aulats galiall diud
gl L pal) AShaal)

1 IO ARALS: 1 et gl | Gl » o Lo 1 @ Gt @t g | i bt | g} bk
22025 ddeid = S 5301 « 2l ol SOI! = s ot bed| N



hadl dene o asas 0T i)l deae ey sladl L gl s pall Yl & Al paase (A Lasaslly Ldjeall Abadl saalidll lodl oy

700



52025 diad — B gall ) amd) — jde adbd) dlaall. ) sgies daals . Al A0S . Lalai¥ly dugail) bl dae

dlajall ela¥) e B &gl podage B Lagaglly dudpmall Al aaaliall jLiS) oly
4y
enl) taaa iy slaal. |
u-‘w‘ tana o e
: paliiaal)
A yall sl gouiase (o dnagaslly dodpeall Abadl aualiall jlodl oLy ) Gaadll Gang
aabpas g ¢ gl meiall Caad) adie) A iesSKoal) 4 ailiad (e by 453l
Alad) dalad) cludlly (21446 dah (blwal ol (2-3) cball QLS gyt
) YLy Al ol Al aalie J5 28 ) aalaal) ayaail dallally 2 jally
el ety G Ciiena Abad) aalaall Al A8 cudh (Chi, 2013) o Ciieas
AR e 8 LladY) (gagaslly (Apliad) Z3lal) 8 cldadl) (Aahlal) cladiedl)
o ki) 3 Lt (16) (e Lailall ar€as ey (330 lleall 53582a]) iUaladdll
LY il ity psete IS )3 adls ¢ hlaill g s3xia (e LY g5 (30 85 (16)
Asad) & LaesSall Goplaall aaly (gl G Caal) (e A0l (35) o Afie e
b (oS W) clal Jeles of okl cpglal A jie Sl (ailadl) (e g2aill 55l
caine ol ) e Le g ag o(%91.25) Cunaeadll ¢y BLEY) iy (0,780)
eSas Laa (0.83-0.25) o uailly (0.86-0.16) (i Asgadd) dlolaa Canslig
cslidlly «opoally csyinall Cuilgn A Grall Ghady . padill (ahel il dasda
iy sl el e Ganl) il caads (1995) Sliwse zisai (385 Ciladilly caranilly
Cpamd) b calaadl jaal) oy Al aalia)l e CadSl alie by (Sauan
Cad 8 Adaiiuly Glial) s Aol Aajall Ll (sa] (53505l (el
Dwnl) e ) Ganpall Sl S Gain ) Glahall b addagig Aol sl
PPRTYEN|

701



SRl dena 0 v o f il dese iy slaad T gl Al jall Yl & Al paase (A Lasaslly Ldjeall Abadl saalidll lodl oy

Aagagll Al aalial il Al maliall (Abad) aalidll las) :dalibal) cilalsl)
A ale ¢ amliall il

702



52025 diad — B gall ) amd) — jde adbd) dlaall. ) sgies daals . Al A0S . Lalai¥ly dugail) bl dae

Developing an Assessment of Cognitive and Ontological
Misconceptions in Genetics within the Secondary School Biology
Curriculum

Amjad bint Muhammad Al-Rahili & Prof. Dr. Saeed bin Muhammad Al-Shamrani
Email: 443203174@student.ksu.edu.sa & sshamrani@ksu.edu.sa

o Abstract:
This research aimed to develop a test for epistemological and ontological alternative
concepts in genetics for secondary school students and to verify its psychometric
properties. The research employed a descriptive methodology, beginning with a
review of the biology (3-2) textbook (Track System, 1446 AH edition) and previous
local, Arab, and international studies to identify concepts that might constitute
alternative concepts for students. Based on Chi's classification (2013), an initial list of
alternative concepts was developed, encompassing two main dimensions:
epistemological (false beliefs, flawed mental models) and ontological (category
mistakes, missing schema of emerging processes). After review by (16) experts, a 16-
item multiple-choice test with justification was developed, with one item for each
alternative concept. The test was administered to a sample of (35) female students in
the third year of secondary school at a public school in Medina to verify its
psychometric properties. The results showed a reliability coefficient (Cronbach's
alpha) of (0.780) and an inter-rater agreement rate of (91.25%), indicating high
reliability. The difficulty indices ranged from (0.16 to 0.86), and the discrimination
indices ranged from (0.25 to 0.83), reflecting the suitability of the items for diagnostic
purposes. Validity was established in the content, substantive, structural,
generalizability, and consequential aspects according to Messick's model (1995). The
research findings resulted in the development of a test with appropriate validity and
reliability for identifying alternative concepts and tracking conceptual changes in the
epistemological and ontological dimensions among secondary school students. The
researchers recommend its use in diagnosing alternative concepts and its application
in studies that measure the impact of teaching strategies based on conceptual change.
Keywords: Alternative Conceptions Test, epistemological Alternative Conceptions,
ontological Alternative Conceptions, Conceptual Change, genetics.
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