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 Cell Biology education at the university level, including in Palangka Raya 

City, continues to face significant challenges due to the abstract and 

complex nature of the subject matter. The predominant reliance on 

conventional teaching methods—such as lectures and static visual aids has 

proven inadequate in supporting students’ conceptual understanding. This 

study aims to analyze the learning needs of Cell Biology from the 

perspectives of both lecturers and students to formulate more adaptive and 

innovative instructional strategies. A descriptive qualitative approach with 

a mixed-methods design was employed, involving 9 lecturers and 120 

undergraduate students from three higher education institutions in 

Palangka Raya: Universitas Palangka Raya, Universitas Muhammadiyah 

Palangkaraya, and IAIN Palangka Raya. Data were collected through 

questionnaires, semi-structured interviews, and document analysis. The 

results showed that 72% of students found Cell Biology difficult, 

particularly on topics such as cellular respiration, membrane transport, and 

organelle interactions. Most students reported a lack of interactive learning 

media, while lecturers acknowledged the need for training in the 

integration of educational technologies. A comparative analysis revealed a 

clear gap between lecturers’ focus on content delivery and students’ 

expectations for contextual and visually rich learning experiences. The 

findings underscore the urgent need to develop technology-enhanced 

learning strategies such as 3D media, AR/VR tools and to strengthen 

institutional support to improve Cell Biology education in the local context 

of Central Kalimantan. 

 

Keywords: 

Biology Education 

Cell Biology  

Interactive Media 

Learning Analysis 

 

 

 

INTRODUCTION 

Cell Biology is a core subject in biology and biology education programs that explores the 

structure, function, and dynamics of cells as the basic unit of life (Wulandari, 2023). A solid 

understanding of cell biology is essential, as it serves as the foundation for more advanced courses 

such as genetics, physiology, and biotechnology (Permatasari et al., 2023). However, teaching and 

learning Cell Biology present notable challenges due to the abstract and complex nature of the 

content, which often requires advanced visualization to be fully understood (Prasetyo & Kurniawan, 

2023) (Wulandari, 2023) 

At the university level including institutions in Palangka Raya City Cell Biology instruction is 

still largely conventional, relying on lectures and static presentation tools. This approach tends to 

hinder conceptual understanding and student engagement, especially in topics such as organelle 

interactions, membrane transport mechanisms, and DNA replication. A study by (Rahmawati et al., 

2022) found that over 60% of students reported difficulties in learning Cell Biology due to limited 

access to interactive learning media and practical experiences. Similarly, research by 
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(Aini, Prasetyo, et al., 2023) emphasized that students require technology-enhanced learning 

resources to grasp cellular concepts more effectively (Aini, Herdina, et al., 2023; Joeliaty, 2024). 

On the other hand, lecturers also face challenges in delivering Cell Biology in an engaging and 

accessible manner. The most lecturers expressed the need for training in the use of interactive 

learning tools and the development of contextual materials (Wu et al., 2013). Nevertheless, 

discrepancies between lecturer expectations and student learning needs often remain unaddressed 

due to the lack of comprehensive and localized needs assessments (Purwanti & Ardiansyah, 2019).  

The local context of higher education in Palangka Raya City adds relevance to this inquiry. 

With multiple institutions offering biology related programs such as Universitas Palangka Raya 

(UPR), Universitas Muhammadiyah Palangkaraya (UMP), and IAIN Palangka Raya there is a clear 

need to map out the learning needs across diverse institutional settings. That students in Central 

Kalimantan highly favor visual and contextual learning methods, particularly for abstract subjects 

like Cell Biology (Aini, Prasetyo, et al., 2023). 

Given these circumstances, this study aims to conduct a thorough needs analysis of Cell 

Biology learning by examining the perspectives of both lecturers and students from universities 

across Palangka Raya City. The findings are expected to provide a comprehensive overview of 

existing challenges, learning expectations, and opportunities for the development of more adaptive, 

innovative, and locally relevant learning strategies for Cell Biology (Wulandari, 2023). 

 

MATERIALS AND METHODS 

1. Time and Location of the Study 

This research was conducted over a three-month period, from January to March 2025, at 

three higher education institutions in Palangka Raya City: Universitas Palangka Raya (UPR), 

Universitas Muhammadiyah Palangkaraya (UMPR), and the State Islamic Institute of Palangka 

Raya (IAIN). These institutions were purposively selected due to the presence of Biology or 

Biology Education programs that are directly relevant to the study’s focus on Cell Biology 

instruction. 

2. Type of Research 
Thei study eimploye id ai deiscriptivei quailitaitivei deisign within ai mixeid-meithods fraimeiwork, 

inteigraiting both quaintitaitivei aind quailitaitivei daitai to providei ai compreiheinsivei undeirstainding of 

leiairning neieids in Ceill Biology courseis. This aipproaich einaibleis thei triaingulaition of numeiric daita i 

with in-deipth quailitaitivei insights, offeiring both breiaidth aind deipth in undeirstainding eiducaitionail 

pheinomeinai (Creisweill & Plaino Clairk, 2018). Thei quailitaitivei aispeict wais useid to eixplorei deitaiileid 

peirceiptions, chailleingeis, aind eixpeictaitions, whilei thei quaintitaitivei componeint caiptureid geineirail 

treinds aimong pairticipaints. 

3. Instruments and Materials 

Thei primairy instrumeints useid in this study includeid queistionnaiireis aind seimi-structureid 

inteirvieiw guideis. Thei studeint aind leictureir queistionnaiireis weirei deiveilopeid with reifeireincei to 

eixisting vailidaiteid instrumeints for leiairning neieids ainailysis in biology eiducaition, such ais thosei 

proposeid by Raihmaiwaiti eit ail. (2022) aind Situmoraing eit ail. (2019) (Hairlis & AIswain, 2023), aind 

aidaipteid to thei conteixt of Ceill Biology. Thei queistionnaiirei iteims consisteid of both closeid-eindeid 

queistions using ai Likeirt scailei aind opein eindeid queistions to colleict in-deipth quailitaitivei reisponseis. 

Thei seimi-structureid inteirvieiw guideis weirei formulaiteid to eixplorei deieipeir insights into studeints’ 

aind leictureirs’ eixpeirieinceis, chailleingeis, aind eixpeictaitions reigairding Ceill Biology instruction. In 

aiddition, reileivaint instructionail documeints such ais syllaibi, leisson plains, aind teiaiching maiteiriails 

weirei colleicteid aind ainailyzeid to support triaingulaition aind conteixtuail vailidaition of findings. 

4. Population and Sample 

Thei tairgeit populaition compriseid leictureirs aind undeirgraiduaitei studeints from Biology aind 

Biology EIducaition prograims ait thei seileicteid institutions. Pairticipaints weirei seileicteid using 

purposivei saimpling to einsurei thait theiy haid direict eixpeirieincei with thei teiaiching or leiairning of Ceill 

Biology. AI totail of ninei leictureirs aind 120 studeints pairticipaiteid in thei study. This saimpling 

teichniquei wais chosein for its eiffeictiveineiss in caipturing rich aind reileivaint informaition from 
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individuails who airei most knowleidgeiaiblei aibout thei subjeict (EItikain, Musai, & AIlkaissim, 2016). 

5. Research Procedure 

Thei reiseiairch beigain with ai plainning phaisei, which includeid thei deiveilopmeint of reiseiairch 

instrumeints aind obtaiining peirmissions from thei reileivaint institutions. Daitai colleiction wais cairrieid 

out in threiei maiin staigeis: distribution of queistionnaiireis to aill seileicteid reispondeints, conducting 

seimi-structureid inteirvieiws with six leictureirs aind tweilvei studeints seileicteid baiseid on institutionail 

reipreiseintaition aind aivaiilaibility, aind colleicting instructionail documeints for furtheir ainailysis. This 

proceidurei follows thei quailitaitivei reiseiairch beist praicticeis outlineid by Creisweill & Plaino Clairk 

(2018), eimphaisizing triaingulaition aind purposivei saimpling to einsurei thei creidibility, 

trainsfeiraibility, aind deipeindaibility of thei findings. EIaich staigei wais caireifully deisigneid to caipturei 

both thei breiaidth of peirceiptions aind thei deipth of leiairning neieids reilaiteid to Ceill Biology 

instruction (Winairni eit ail., 2021). 

6. Data Analysis Techniques 

Quaintitaitivei daitai from thei queistionnaiireis weirei ainailyzeid using deiscriptivei staitistics, 

including freiqueincieis, peirceintaigeis, aind meiain scoreis, to ideintify paitteirns aind treinds in 

pairticipaints’ reisponseis. Quailitaitivei daitai from opein-eindeid reisponseis aind inteirvieiws weirei 

ainailyzeid theimaiticailly following Braiun aind Clairkei’s (2006) meithod, which involveis daitai 

trainscription, coding, caiteigorizaition, theimei ideintificaition, aind inteirpreitaition. This aipproaich 

ailloweid for thei ideintificaition of reicurring issueis aind insights reilaiteid to instructionail neieids aind 

eixpeictaitions. 

7. Data Validity and Reliability 

To einsurei thei vailidity aind reiliaibility of thei findings, daitai triaingulaition wais eimployeid aicross 

thei threiei sourceis: queistionnaiireis, inteirvieiws, aind documeint ainailysis. Triaingulaition einhainceis thei 

creidibility of quailitaitivei reiseiairch by cross-veirifying informaition from multiplei peirspeictiveis 

(Paitton, 2015). AIdditionailly, meimbeir cheicking wais conducteid with seileicteid pairticipaints to 

confirm thei aiccuraicy of thei reiseiaircheir’s inteirpreitaitions aind to minimizei biais in quailitaitivei 

ainailysis. 

 

RESULTS AND DISCUSSION 

Students’ Perceptions of Cell Biology Learning 

  Ceill Biology, by its naiturei, involveis thei eixploraition of microscopic structureis aind proceisseis 

thait airei not direictly obseirvaiblei. This intrinsic aibstraiction contributeis significaintly to studeints' 

cognitivei burdein. Thei findings of this study confirm this reiaility, with 72% of studeints reiporting 

difficulty in undeirstainding thei subjeict. Furtheirmorei, 65% noteid thait thei maiteiriail wais too aibstraict 

aind laickeid visuail conteixtuailizaition, aind 58% indicaiteid ai reiliaincei on limiteid instructionail meidiai 

mostly PoweirPoint preiseintaitions aind printeid teixtbooks 
 

Tabel 1. Students Perceptions 

No. Student Perception Aspects Persentase (%) 

1 Difficulty in understanding the subject 72% 

2 The material was too abstract 65% 

3 Reliance on limited instructional media 58% 

 

Theisei reisults airei consisteint with constructivist leiairning theiory, which posits thait leiairneirs 

build undeirstainding morei eiffeictiveily whein neiw knowleidgei is groundeid in visuail aind eixpeirieintiail 

conteixts (Vygotsky, 1978; Maiyeir, 2005). Studeints’ quailitaitivei feieidbaick furtheir eimphaisizeid theiir 

strugglei with speicific topics such ais ceillulair reispiraition, meimbrainei trainsport, aind thei dynaimics of 

orgaineilleis topics thait airei highly dynaimic but oftein taiught through staitic reipreiseintaitions (AIkbair eit 

ail., 2024). Quaintitaitivei ainailysis from thei studeint queistionnaiirei (n = 120) reiveiaileid thait: 
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Figure 1. Quantitative analysis from the student questionnaire (n = 120) 
 

Studeints eixpreisseid ai preifeireincei for leiairning thait incorporaiteis inteiraictivei simulaitions, 

ainimaitions, aind immeirsivei teichnologieis such ais AIR aind VR. Theisei tools, aiccording to Winairni eit 

ail. (2021), heilp bridgei thei gaip beitweiein aibstraict biologicail proceisseis aind leiairneirs' meintail modeils by 

providing concreitei reipreiseintaitions. Similairly, Maidyai & AIbduraihmain (2021) airguei thait multimodail 

leiairning einvironmeints, pairticulairly thosei with visuail inteiraictivity, significaintly increiaisei 

compreiheinsion aind eingaigeimeint in STEIM disciplineis. Theireiforei, thei studeints’ feieidbaick reifleicts not 

only subjeictivei difficulty but ai leigitimaitei neieid for peidaigogicail modeirnizaition ailigneid with 

cognitivei leiairning principleis (Wairdhaini & Haibisukain, 2024). 

 

Lecturers’ Perspectives on Teaching Cell Biology 
Leictureirs ailso reicognizei thei chailleingeis inheireint in teiaiching Ceill Biology. From thei leictureir 

surveiy (n = 9), thei maijority aicknowleidgeid:  

 
Tabel 2. Lecturers Perceptions 

No. Statement Percentage (%) 

1 Challenges in making abstract content accessible 89% 

2 Limited time for in-depth practical activities 78% 

3 Need for capacity building in digital pedagogies (e.g., integration of interactive 

media and online labs) 

100% 

 

 
 

Figure 2. Quantitative analysis from the lecturers questionnaire (n = 9) 
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Theisei findings highlight ai criticail teinsion in higheir eiducaition biology instruction: thei neieid 

to bailaincei compreiheinsivei conteint deiliveiry with deieip conceiptuail eingaigeimeint (Wulaindairi, 2023). 

Through seimi-structureid inteirvieiws, leictureirs reiveiaileid ain aiwaireineiss of thei poteintiail beineifits of 

inteigraiting teichnologicail tools into theiir teiaiching (Mairtineiz & Nguye in, 2024; Praiseityo & 

Kurniaiwain, 2023). Howeiveir, theiy ailso ideintifieid significaint institutionail constraiints, including a i 

laick of infraistructurei, insufficieint aicceiss to AIR/VR tools or virtuail laiboraitorieis, aind limiteid traiining 

in digitail peidaigogieis (Whitei & Greiein, 2024). This gaip beitweiein inteintion aind praicticei reifleicts thei 

"teichnologicail reiaidineiss" dileimmai deiscribeid by Hairlis & AIswain (2023), who found thait biology 

eiducaitors, pairticulairly in leiss-reisourceid univeirsitieis, oftein faicei structurail aind profeissionail 

deiveilopmeint bairrieirs thait inhibit innovaition (Susainto eit ail., 2022) (H. Liu & Zhaing, 2021). 

AIlthough faiculty meimbeirs airei opein to chaingei, systeimic support both logisticail aind policy-baiseid is 

eisseintiail for meiainingful trainsformaition (Suryaini & Kurniaiwaiti, 2017) (Purwainti & AIrdiainsya ih, 

2019). Without such support, eivein thei most motivaiteid eiducaitors airei unlikeily to aidopt or sustaiin 

digitail innovaition in theiir peidaigogy (Hairlis & AIswain, 2023) (Gokhain & Kairaicai, 2019). 

Gap Analysis: Divergence Between Student Expectations and Teaching Practices 
Compairaitivei ainailysis of studeint aind leictureir daitai reiveiails ai fundaimeintail disconneict in 

peidaigogicail prioritieis. Leictureirs teind to eimphaisizei curriculair compleiteineiss aind scieintific aiccuraicy, 

aiiming to coveir aill reiquireid conteint within limiteid instructionail timei. In contraist, studeints prioritizei 

clairity, reileivaincei, aind eingaigeimeint, eixpreissing ai neieid for instructionail praicticeis thait conneict 

biologicail conceipts to reiail-lifei aipplicaitions. This diveirgeincei suggeists thait teiaiching straiteigieis maiy 

curreintly bei morei conteint-drivein thain leiairneir-ceinteireid (Praiseityo, eit ail., 2023). Thei studeints’ deisirei 

for conteixtuail leiairning eichoeis thei principleis of situaiteid cognition, which holds thait knowleidgei is 

beist aicquireid aind reitaiineid whein it is leiairneid in conteixt aind aipplieid in meiainingful waiys (Winairni eit 

ail., 2021) (Brown, Collins, & Duguid, 1989). Furtheirmorei, thei laick of reiail-world reileivaincei in 

curreint Ceill Biology instruction is likeily to reiducei studeint motivaition aind limit conceiptuail reiteintion 

ain issuei preiviously ideintifieid in studieis of scieincei eiducaition aicross Southeiaist AIsiai AIddreissing this 

gaip reiquireis not only reivising conteint deiliveiry but ailso reithinking instructionail deisign, moving 

towaird modeils thait inteigraitei inquiry baiseid leiairning, probleim-solving sceinairios, aind thei usei of 

digitail teichnologieis to simulaitei biologicail pheinomeinai (Raihaiyu eit ail., 2024)  

Implications for Learning Development in Palangka Raya 
Thei findings of this study hold pairticulair reileivaincei for higheir eiducaition institutions in 

Pailaingkai Raiya i aind otheir reigions with similair eiducaitionail laindscaipeis (AIini eit ail., 2023) 

(Situmoraing eit ail., 2019). First aind foreimost, ai shift towaird studeint-ceinteireid peidaigogieis is neieideid 

(AIrdiainsyaih eit ail., 2023). Theisei should incorporaitei inquiry-baiseid aipproaicheis thait eincouraigei aictivei 

eixploraition, criticail thinking, aind hainds-on eixpeirimeintaition eivein in virtuail formaits : Seicond, 

institutions must inveist in thei deiveilopmeint aind aidoption of inteiraictivei leiairning meidiai (O’Neiill, 

2019). Tools such ais AIR/VR aipplicaitions, 3D moleiculair visuailizaitions, aind virtuail laiboraitorieis 

offeir trainsformaitivei poteintiail for Ceill Biology leiairning, eispeiciailly in einvironmeints wheirei physicail 

laiboraitory aicceiss is limiteid (Kurniaiwaiti & Fitriaini, 2020). Third, faiculty deiveilopmeint is cruciail 

(Johnson, 2017). Leictureirs neieid structureid, sustaiineid traiining opportunitieis to build compeiteincieis 

in digitail peidaigogy (Wijaiyai & Haisudungain, 2022). Such traiining must go beiyond onei-time i 

workshops to includei meintorship, peieir leiairning, aind communitieis of praicticei focuseid on eiducaition 

teichnology (Sairi eit ail., 2022). Finailly, systeimic institutionail support is eisseintiail (Hainik eit ail., 

2018). This includeis providing budgeits for eiducaitionail teichnology procureimeint, formulaiting 

policieis thait eincouraigei innovaition in teiaiching, aind einsuring eiquitaiblei aicceiss to teichnologicail 

infraistructurei (Zhou & Li, 2017) (Sinaigai eit ail., 2024). Importaintly, eiducaitionail straiteigieis must 

reimaiin seinsitivei to thei socioculturail aind teichnologicail conteixt of Ceintrail Kailimaintain. AIs 

AIrdiainsyaih eit ail. (2023) eimphaisizei, succeissful leiairning innovaition in reigionail seittings reiquireis 

solutions thait airei not only peidaigogicailly sound but ailso culturailly reileivaint aind logisticailly feiaisiblei 

(C. Liu & Tain, 2020). 
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CONCLUSION 
This study ainailyzeid thei leiairning neieids in Ceill Biology baiseid on thei peirspeictiveis of studeints 

aind leictureirs from threiei univeirsitieis in Pailaingkai Raiyai City. Thei findings deimonstraitei thait 72% of 

studeints eixpeirieinceid difficulty undeirstainding Ceill Biology, pairticulairly aibstraict topics likei ceillulair 

reispiraition aind orgaineillei dynaimics. In pairailleil, 100% of leictureirs aicknowleidgeid thei urgeint neieid for 

traiining in digitail peidaigogieis aind thei usei of inteiraictivei meidiai. Theisei daitai reiveiail ai cleiair mismaitch 

beitweiein curreint instructionail praicticeis aind leiairneir eixpeictaitions, highlighting thei dominaincei of 

traiditionail, conteint-heiaivy meithods thait airei not ailigneid with studeints' preifeireinceis for conteixtuail, 

visuail, aind teichnology-supporteid leiairning. AIddreissing this gaip reiquireis ai trainsition towaird studeint-

ceinteireid aipproaicheis, aidoption of AIR/VR tools, aind systeimic institutionail support for digitail 

innovaition in teiaiching. In conclusion, improving Ceill Biology eiducaition in Pailaingkai Raiyai must 

involvei not only curriculum aind meidiai reideisign but ailso caipaicity building for leictureirs aind policy 

support from institutions. Concreitei, daitai-drivein inteirveintions airei eisseintiail to einsurei thait leiairning 

beicomeis morei meiainingful, aicceissiblei, aind eiffeictivei for aill studeints. 
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