ALl  glof) UUaa
2026 sais 42 232d) (11) Laal)
3104-6266 4,

Comprehensive Journal of Science
Volume (11), Issue (42), (Sapt, 2026)
ISSN: 3104-6266

Al ol (Casead 981l 2 ggdal) p glail il ) AN Adud] 3o el B 43K gual) a2 g
call la daalan A azaail)
A3E3 jlida elia
A1l Arals — laY) A ) gidl) ol
Emil: h.khafafah@zu.edu.ly
The Role of Bionic Systems in Enhancing the Humanization of Spaces to Develop the
Design Concept Among Interior Design Students at the University of Tripoli
Haifa Mukhtar Khafafa
Department of Arts — Faculty of Arts — University of Zawia
httos.//orcid.ore/0009-0002-6561-7020
2026 /10/05 : sill geiyls ~2026/09/30 )8 essG ~2026/09/02:4es)sal) s )i~ 2026/09/01 :p5Y) s )li

'uég.ﬁj\
b EEW Ledia oo dndalall ciled sall Gl BYpLY Lé (Bionic Systems) Sy gul) ?‘L‘J‘ s Gl Jaa gl
e dannll AKGa dlk.uj el Hha dala ‘_A;\J]\ e.\M.\j‘ Al gl (Concept) GA.LA.;.A.J‘ f)@"d\ 1 gkl
dla@ &‘j"-‘” oA@JM\@@.\A\ u.\L}J\e‘))ud\)b@.\ﬂ\GmJ\SY\ d\.mﬂ\@é;\ﬂ\ M‘?—‘X’-‘u‘
ali cada g i e R3Sl ) Ganall Caagd ) Al AN il sal) e 58 0 (ol el Ale
DSl pige el aad s ) al) Al jplae Giad s casenaill agedall sk 8 A gl BlSlall
LA (e Lginai (S ) asanal
c‘é_ahaa\ﬂ CM‘)&“)Q‘WGM\JGLM‘@‘A}”G&“MU“@AJGJ‘M‘ C.@_\A\ a_n.d\ e
e.\m&j)muam‘«5"A;\A]\M\»)ﬂ‘ssua\_ﬂ\M\MEUAU\LUJ)»;‘;;M);J\«_ML}
1Ot sana ) | galih g ¢S g gl

(el gLl ¢S Ll ginnn 5 A5 sl bl 3 A Asale § juialne T (Al 10) gy 23 A sana -
() Uil
Balizall Cullud) 385 clee (Al 10) Maslia A gana -
5olaiasY 5 ¢ Cpmaiiiall GaeSaall (e A afatl Ciniad Due 5ig AaS a5 jlainly Ailgil) p il g
il 5 ¢ caranall o sedall ) ola ;,}m@)i@&a}‘e&&gw)m@ sliac] 0 (e (oD Ui 4y
":\J\ gaill 4535 c.a\:\.\]\ Gela g ¢ SV s:\..\é.tﬁajl\} Al 3elesll c.&\‘)ﬂ‘
L@.Jﬂ(\.\;.l.\;})m)d}.\s.\mg_x;}\).\i\‘)}M\@A}@MJ}.\S\@M\ i g 3dgasl) guilidl)
S it Adaliall de ganall ol 5085 Ll (5 (10 4.50 5 4.30 )0 L) i Jas sia &l 5 <2100 5 %80 O
Mann-) i s-cle SR el s (2,005 1.14 o Wb sia 51 555 ¢(Chinany Jons ) (2 ssa (b
‘—")‘-“}“M uﬁ RETRENA| “@M\ CJ‘-A (0. 001) a}w die Ulas) 4lls d})ﬂ‘ ol (Whltney U
Lig e ‘é;gﬁg\ Ghiall Gasa ol sl 3kl el il Wl i ‘M\eﬂd\&g‘a@mﬁu
gie Ll ) sgandl A8 ja aphaii ) seal ae aaiinall ) 5 dpedll Glalia D ladiul 5 42 ) b
DS Gl 5 dlaailly Cidia 38 Aol de sandl
Al 5055 (papanall el sl (g3 Slels ) pgd Al i) il 5 0 ) indl i
Al 5l LUl Lk 5 e ¢ 530 5] <l jia (8 Uingio alaill o34 zladls ol g dallall (sl e ] all
Nk e il A slimed Cu iy )l ba il
S (i 59 apanaill asgdall () Al Al gaall BlSaall (S sl kil dpalidal) cilalst)
(R el et ¢ asensll

Abstract:

This study examines the role of bionic systems in enhancing the humanization of
interior spaces as a pathway to developing the design concept among interior design
students at the University of Tripoli, Libya. The research problem is that interior design
education in the Libyan academic context still lacks a systematic, structured application
of these systems and remains dominated by a conventional approach focused on formal
and basic technical aspects. The study aims to identify the effect of employing
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biomimetic systems on design concept development and the humanization of space,
and to determine the key design-thinking indicators these systems can foster.

A mixed-methods design was adopted, combining descriptive-analytical, quasi-
experimental, and statistical methods. The experiment involved twenty eighth-semester
students enrolled in Interior Design 5, working on a radio studio design project. They
were divided into two groups:

- An experimental group (n = 10), which attended a specialized lecture on bionic
systems and their levels (organism, behavior, and ecosystem).

-A control group (n = 10), which followed conventional methods.

Final projects were assessed using a quantitative and qualitative evaluation form
validated by three faculty members. The form covered four axes: design concept
development, humanization of space, technical and functional efficiency, and
innovation.

The results were as follows:

Quantitative results: The experimental group outperformed the control group on all
axes. Its "excellent" and "very good" ratings ranged from 80% to 100%, with mean
scores between 4.30 and 4.50 out of 5. The control group's ratings were concentrated at
the "average" and "weak" levels, with means between 1.14 and 2.00. The Mann-
Whitney U test showed statistically significant differences (p < .001) favoring the
experimental group on all indicators.

Qualitative analysis: The evaluators' comments were consistent with the quantitative
results. In the experimental group, they noted clear development in concept
formulation, integration of Libyan vernacular elements within a bionic logic, spatial
flexibility, and responsiveness to users' psychological and physical needs, with a
shortcoming in organizing visitor circulation. They described the control group's
projects as stereotypical and lacking innovation.

The study concludes that employing bionic systems contributes effectively to
developing the design concept and enhancing spatial humanization. It recommends
integrating these systems systematically into studio courses, linking them to the
functional and operational requirements of space, and training faculty members to apply
them.

Keywords: Bionic Systems; Biomimicry; Humanization of Space; Design Concept;
Design Thinking; Interior Design Education.
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