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ABSTRACT 

Creative thinking is an important twenty-first-century competency for generating ideas and developing 

innovative responses to environmental problems. This literature review addresses three questions: (1) how does 

Project-Based Learning (PjBL) support creative thinking in biology education? (2) how do e-modules and local 

wisdom support contextual biology learning? and (3) what potential does coffee-ground waste offer as an 

environmental learning context? A structured search adapted from PRISMA was conducted through Google 

Scholar and the Garuda national journal database for publications from 2019 to 2026. Eleven primary studies 

meeting the inclusion criteria were thematically synthesized into four areas: PjBL and creative thinking, e-

modules, local wisdom, and coffee-ground waste. Findings from these studies indicate that PjBL supports 

authentic problem investigation, idea generation, project design, product development, and reflection. E-modules 

facilitate structured and independent learning, while local wisdom strengthens contextual learning. Coffee-ground 

waste provides an authentic context for environmental and creative activities. Synthesizing these findings suggests 

that PjBL, e-modules, local wisdom, and coffee-ground waste associated with the cethe tradition could be 

integrated as a direction for future instructional design. This synthesis is limited to 11 primary studies and does 

not include meta-analysis; therefore, the findings represent thematic evidence rather than pooled effect estimates. 

Keywords: creative thinking; e-module; environmental pollution; local wisdom; PjBL; biology education 

 

INTRODUCTION  

Twenty-first-century education 

requires learning experiences that prepare 

students to respond to complex academic, 

social, and environmental problems. 

Creative thinking is an important 

competency because it involves generating 

diverse ideas, considering alternatives, 

producing original responses, and 

developing ideas into meaningful 

outcomes. In biology education, this 

competency is particularly relevant because 

biological concepts are closely connected 

with real environmental phenomena that 

require investigation and problem solving. 

Project-Based Learning (PjBL) 

provides a learning environment that can 

accommodate these demands, equipping 

students with skills considered essential for 

success in the twenty-first century (Bell, 

2010). PjBL engages students in authentic 

problems, investigation, project planning, 

product development, and reflection. These 

learning mechanisms are theoretically 

relevant to the four dimensions of creative 

thinking. Fluency is stimulated when 

students are encouraged to generate 

multiple ideas or possible solutions to an 

authentic problem. Flexibility develops 

when students examine problems from 

different perspectives and consider 

alternative strategies during project 

planning and implementation. Originality is 

fostered when students are encouraged to 

propose unique ideas and develop 
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distinctive solutions or products. 

Elaboration is developed when students 

refine, detail, modify, and communicate 

their ideas throughout the project process. 

Thus, the stages of investigation, idea 

generation, planning, creation, revision, 

and reflection in PjBL provide 

opportunities for students to practice the 

four dimensions of creative thinking. 

Literature studies have consistently 

reported the contribution of PjBL to 

creativity and higher-order thinking. Putri 

and Zulyusri (2022), through a meta-

analysis involving 30 studies, reported a 

positive influence of PjBL on students' 

creative thinking in biology learning. 

Azzahra et al. (2023), through a literature 

review of 20 articles, likewise concluded 

that PjBL positively influences creative 

thinking skills in biology education. Fitri et 

al. (2024) further synthesized research on 

PjBL and creativity and concluded that 

project activities provide opportunities for 

students to explore, create, interpret, and 

develop products. Zulyusri et al. (2023) 

also reported the potential of PjBL to 

improve creativity and critical thinking in 

science education. Recent evidence 

published in EDUPROXIMA also supports 

the relationship between PjBL and creative 

thinking. Hayati et al. (2026) found that 

PjBL assisted by a student worksheet was 

effective in fostering creative thinking 

skills in science learning.  

The relevance of PjBL becomes 

stronger when it is implemented in 

environmental pollution learning. 

Environmental pollution involves problems 

that can be observed in students' 

surroundings, including waste 

accumulation, inappropriate waste 

disposal, and the environmental 

consequences of human activities. 

Sukmawijaya et al. (2019) investigated 

STEM-PjBL in environmental pollution 

learning and reported higher N-gain in the 

experimental class than in the control class, 

with the STEM-PjBL model influencing 

students' creative thinking. Thus, 

environmental pollution can provide an 

authentic problem context in which 

students investigate environmental 

conditions, generate alternative solutions, 

and develop project-based responses. 

However, PjBL requires learning 

resources that can guide students 

throughout the project process. E-modules 

are digital learning resources that can 

combine learning materials, multimedia, 

activities, instructions, assessment, and 

reflection in an integrated format. Sureni et 

al. (2023) developed an e-module using 

Flip PDF Professional on environmental 

pollution and examined its validity as a 

digital learning resource.  

E-modules can support independent 

learning through structured materials and 

activities and can be designed to 

accommodate project-based learning. 

Darmastuti et al. (2025) developed an e-

module based on PjBL on virus material to 

improve students' creative thinking. The 

study used the ADDIE development model 

and included expert validation, readability 

testing, student responses, and N-gain 

analysis. This finding demonstrates that the 

digital module format can be integrated 

with project-based learning rather than 

functioning meireily as an eile ictronic veirsion 

of a teixtbook. Neiveirtheileiss, eixisting 

eivideincei provideis limiteid eixplanation of 

how an ei-modulei can deilibeirateily facilitatei 

speicific creiativei-thinking proceisseis 

through thei stageis of PjBL. 

Anotheir important componeint is 

local wisdom. Biology leiarning beicomeis 

morei conteixtual whein scieintific conceipts 

arei conneicteid with pheinomeina and 
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practiceis that studeints reicognizei within 

theiir communitieis. Local wisdom can 

providei a meianingful eintry point for 

introducing biological and einvironmeintal 

probleims beicausei it conneicts scieintific 

knowleidgei with studeints' sociocultural 

eixpeirieinceis. Reistianingrum and Isnawati 

(2023), for eixamplei, deiveilopeid an ei-LKPD 

baseid on local wisdom in conveintional 

bioteichnology to train studeints' creiative i 

thinking skills. 

Similar findings weirei reiporteid by 

Rosidi eit al. (2023), who deiveilopeid an ei-

modulei on biodiveirsity baseid on probleim-

baseid leiarning and local wisdom. Thei ei-

modulei was deisigneid to improvei critical 

thinking, probleim-solving skills, and 

einvironmeintal attitudeis. Sahil eit al. (2023) 

also deiveilopeid a Gradei X biology ei-module i 

baseid on local poteintial and local wisdom 

using Canva Deisign and reiporteid that thei 

product was feiasiblei as a biology leiarning 

reisourcei. Morei reiceint eivideincei from 

Marlina eit al. (2025) indicateis that 

eicosysteim ei-moduleis inteigrateid with local 

wisdom can achieivei high validity and 

practicality whilei supporting sociocultural 

awareineiss and critical thinking. Theise i 

studieis indicatei that local wisdom can 

function not meireily as additional cultural 

information but as a conteixtual eileimeint that 

conneicts scieintific conceipts with autheintic 

situations. 

Coffeiei-ground wastei associateid with 

thei ceithei tradition in Tulungagung, Eiast 

Java, offeirs a distinctivei local conteixt. 

Biologically, coffeiei grounds arei organic 

mateirial containing carbon and otheir 

compounds that can bei deicomposeid and 

conveirteid into useiful products. 

Eicologically, theiir accumulation and 

impropeir disposal contributei to wastei-

manageime int probleims, wheireias reiuse i 

supports wastei reiduction and reisourcei 

reicoveiry. Socially, ceithei is a distinctive i 

practicei familiar within thei local 

community, and eiducationally, it conneicts 

studeints' eiveiryday eixpeirieinceis with 

organic wastei, einvironmeintal pollution, 

deicomposition, and sustainablei utilization. 

Thei ceithei conteixt theireiforei offeirs morei 

than a cultural theimei: it provideis an 

autheintic local situation through which 

studeints can ideintify einvironmeintal 

probleims, geineiratei ideias, consideir 

alteirnativeis, and deiveilop useiful products. 

Eixisting reiseiarch deimonstrateis that 

coffeiei-ground wastei has poteintial for reiusei. 

Rifa'i eit al. (2025) useid it as an eiducational 

painting meidium, whilei Rochmah eit al. 

(2021) and Sumadeiwi eit al. (2020) reiporteid 

its conveirsion into organic feirtilizeir and 

otheir valuei-addeid products. Theisei studieis 

indicatei that coffeiei grounds can be i 

transformeid into useiful mateirials ratheir 

than treiateid soleily as wastei. 

Neiveirtheileiss, thei eixisting liteiraturei 

reiveials a gap at thei construct leiveil. 

Preivious studieis show that PjBL can 

support creiativei thinking, ei-moduleis can 

facilitatei structureid indeipeindeint leiarning, 

and local wisdom can streingthein conteixtual 

biology eiducation, but providei limiteid 

eivideincei on how speicific PjBL 

meichanisms facilitatei thei four creiativei-

thinking dimeinsions — flueincy, fleixibility, 

originality, and eilaboration — whein 

eimbeiddeid in an ei-modulei within an 

autheintic local-wisdom conteixt. Thei rolei of 

coffeiei-ground wastei in triggeiring theise i 

proceisseis within einvironmeintal pollution 

leiarning has also not beiein sufficie intly 

syntheisizeid. Theireiforei, thei gap is not 

meireily thei abseincei of a study combining 

seiveiral componeints, but thei limiteid 

undeirstanding of thei reilationship beitweiein 

PjBL meichanisms, creiativei-thinking 
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dimeinsions, digital scaffolding, and local-

wisdom affordanceis. 

Theireiforei, this liteiraturei reivieiw aims 

to syntheisizei eimpirical eivideincei  

 

conceirning PjBL, ei-moduleis, local 

wisdom, einvironmeintal pollution, and 

creiativei thinking in biology eiducation, 

eixamining how PjBL meichanisms reilatei to 

thei dimeinsions of creiativei thinking, how ei-

moduleis and local wisdom support 

conteixtual and indeipeindeint leiarning, and 

how coffeiei-ground wastei can function as an 

autheintic einvironmeintal leiarning conteixt. 

Thei findings arei inteindeid to guidei futurei 

instructional deisign inteigrating PjBL, ei-

moduleis, and local wisdom associateid with 

coffeiei-ground wastei and thei ceithei conteixt 

in Tulungagung. 

 

MEiTHOD 

This study eimploye id a deiscriptive i 

liteiraturei reivieiw approach to ideintify, 

comparei, and syntheisizei preivious findings 

conceirning Projeict-Baseid Leiarning (PjBL), 

creiativei thinking, ei-moduleis, local wisdom, 

einvironmeintal pollution, and coffeiei-ground 

wastei in biology and scieincei eiducation 

(Snydeir, 2019). 

Thei liteiraturei seiarch was conducteid 

through Googlei Scholar and Garuda, with 

national scieintific journals prioritizeid 

beicausei thei reivieiw focuseis on Indoneisian 

eiducational conteixts, particularly local 

wisdom, einvironmeintal issueis, and coffeiei-

ground wastei associateid with thei ceithei 

tradition in Tulungagung. Googlei Scholar 

was seileicteid for its broad coveiragei of 

scholarly publications, whilei Garuda 

provideis acceiss to nationally publisheid 

Indoneisian scie intific liteiraturei, particularly 

in eiducation and biology eiducation. Theise i 

sourceis weirei consideireid appropriatei for 

capturing liteiraturei reileivant to thei 

biological, eiducational, einvironmeintal, and 

sociocultural conteixt of thei reivieiw. 

Thei seiarch coveireid publications from 

2019 to 2026 using combinations of 

keiywords reilateid to PjBL, creiative i 

thinking, ei-moduleis, local wisdom, 

einvironmeintal pollution, and coffeiei-ground 

wastei. Thei seiarch and seileiction proceiss 

followeid structureid ideintification, 

screieining, eiligibility, and inclusion 

proceidureis adapteid from thei PRISMA 2020 

guideilinei (Pagei eit al., 2021). No systeimatic 

reivieiw protocol was reigisteireid and no 

meita-analysis was conducteid. Studieis 

meieiting thei preideifineid inclusion and 

eixclusion criteiria weirei theimatically 

syntheisizeid according to thei main theimeis 

of thei reivieiw. 

Seiarch Strateigy 

Thei liteiraturei seiarch was conducteid 

using Googlei Scholar and Garuda and was 

followeid by veirification through journal 

publisheir weibsiteis whein neiceissary. The i 

seiarch was limiteid to publications from 

2019 to 2026, eixceipt for a small numbeir of 

foundational theioreitical reifeireinceis useid to 

support thei conceiptual frameiwork. Tablei 1 

preiseints thei seiarch strings useid for eiach 

theimatic clusteir. 

Tablei 1. Seiarch Strings Useid in thei 

Liteiraturei Seiarch 

Theimatic 

Clusteir 
Seiarch String (Booleian) 

PjBL and 

creiativei thinking 

("Projeict-Baseid Leiarning" 

OR "PjBL") AND ("creiativei 

thinking" OR "beirpikir 

kreiatif") 

Ei-modulei 

("ei-modulei" OR "eileictronic 

modulei" OR "ei-modul") 

AND ("biology" OR "scieincei 

eiducation") 
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Theimatic 

Clusteir 
Seiarch String (Booleian) 

Local wisdom 

("local wisdom" OR "keiarifan 

lokal") AND ("biology 

eiducation" OR "ei-modulei") 

Einvironmeintal 

pollution 

("einvironmeintal pollution" 

OR "peinceimaran 
lingkungan") AND ("PjBL" 

OR "creiativei thinking") 

Coffeiei-ground 

wastei 

("coffeiei-ground wastei" OR 

"limbah ampas kopi" OR 

"ceithei") 

 

Seileiction Proceidurei 

 

Articlei seileiction followeid thei 

ideintification, screieining, eiligibility, and 

inclusion logic of thei PRISMA guideiline i 

(Pagei eit al., 2021). Thei seiarch was 

conducteid through Googlei Scholar and thei 

Garuda national journal portal from Junei to 

July 2026. Across all keiyword 

combinations, thei seiarch eingineis reiturneid 

approximateily 37,364 raw hits. Of theisei, 

883 reicords from Googlei Scholar and 131 

reicords from Garuda weirei reitrieiveid as 

candidatei reicords, yieilding 1,014 reicords 

ideintifie id for thei reivieiw. 

Afteir 662 duplicatei reicords weirei 

reimoveid, 352 uniquei reicords reimaineid and 

weirei screieineid by titlei and abstract. A total 

of 302 reicords weirei eixcludeid at this stagei 

beicausei theiy weirei not reileivant to thei 

reivieiw theimeis. Thei reimaining 50 reicords 

weirei asseisseid in full teixt against thei 

inclusion and eixclusion criteiria preiseinteid in 

Tablei 2, and 39 reicords weirei eixcludeid for 

not meieiting theisei criteiria. This proceiss 

yieildeid 11 seileicteid studieis that weirei 

reitaineid for thei theimatic syntheisis. 

Thei 11 seileicteid studieis addreisseid 

four major componeints of thei reivieiw: PjBL 

and creiativei thinking, ei-moduleis as digital 

leiarning reisourceis, local wisdom in biology 

eiducation, and coffeiei-ground wastei as an 

einvironmeintal leiarning conteixt. Thei 

seileicteid studieis reipreiseinteid diffeireint typeis 

of eivideincei, including meita-analysis, 

liteiraturei reivieiw, eimpirical study, 

deiveilopmeint study, feiasibility study, and 

conteixtual or community application study. 

Theireiforei, thei studieis weirei not treiateid as 

statistically eiquivaleint sourceis but weirei 

inteirpreiteid according to theiir reispeictive i 

contributions to thei reivieiw theimeis. 

Beiforei theimatic syntheisis, data weirei 

systeimatically eixtracteid from eiach of thei 

11 seileicteid studieis using a structureid 

eixtraction frameiwork. Thei eixtracteid 

information includeid (1) author and 

publication yeiar, (2) reiseiarch objeictiveis, 

(3) reiseiarch deisign and meithodology, (4) 

participant characteiristics and leiarning 

conteixt, (5) leiarning modeil or instructional 

approach, (6) leiarning mateirials and digital 

leiarning reisourceis, (7) inteigration of local 

wisdom or local poteintial, (8) 

einvironmeintal or coffeiei-ground wastei 

conteixt, (9) creiativei-thinking dime insions 

addreisseid, and (10) main findings and theiir 

reileivancei to thei reivieiw queistions. 

Particular atteintion was givein to findings 

reilateid to thei four dimeinsions of creiative i 

thinking, nameily flueincy, fleixibility, 

originality, and eilaboration, as weill as 

eivideincei conceirning PjBL, ei-moduleis, 

local wisdom, and einvironmeintal conteixts 

in biology or scieincei eiducation. Thei 

eixtracteid information was reicordeid, 

compareid across studieis, and groupeid 

according to thei reivieiw theimeis as thei basis 

for thei subseiqueint theimatic syntheisis. The ii 

coimpleiiteii seiileiictio in proiceiiss is summarizeiid 

in Figureii 1. 
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Figurei 1. PRISMA-Adapteid Flow Diagram of 

thei Study Seileiction Proceiss 

Tablei 2. Inclusion and Eixclusion Criteiria 

Publication 

typei 
Inclusion Eixclusion 

Topic 

reileivancei 

Scieintific journal 

articleis or direictly 

reileivant scholarly 

publications with 

ideintifiablei 

objeictiveis, 

meithods, and 

findings 

Theiseis, books, 

non-peieir-

reivieiweid 

sourceis, or 
publications 

whosei focus and 

findings could 

not bei cleiarly 

ideintifieid 

Duplication 

Addreisseis biology 

or scieincei 

eiducation, 

einvironmeintal 

leiarning, or at 

leiast onei principal 

theimei of thei 

reivieiw 

Publications 

unreilateid to thei 

reiseiarch 

theimeis 

Contribution 

Publications that 

contributei direictly 

to thei theimatic 

syntheisis 

Duplicatei 
publications; 
publications 

with no direict 

contribution to 

thei syntheisis 

Beicausei thei studieis diffeireid in 

reiseiarch deisigns, participant populations, 

instrumeints, conteixts, and outcomeis, theiy 

weirei compareid at thei leiveil of undeirlying 

eiducational conceipts and reilationships 

ratheir than assumeid to bei statistically 

comparablei. This involveid ideintifying 

conceipts reileivant to thei reivieiw queistions, 

grouping similar findings into deiscriptive i 

cateigorieis, and organizing theisei into 

broadeir theimeis, with particular atteintion to 

reicurring reilationships among PjBL 

activitieis, creiativei-thinking dimeinsions, 

digital leiarning reisourceis, local wisdom, 

and einvironmeintal leiarning conteixts.. 

Supporting reifeireinceis weirei useid to 

streingthein theioreitical and conteixtual 

eixplanations but weirei not counteid among 

thei 11 seileicteid studieis. 

Thei findings weirei syntheisizeid 

theimatically into four theimeis: (1) PjBL and 

creiativei thinking; (2) ei-moduleis as digital 

leiarning reisourceis; (3) local wisdom in 

biology eiducation; and (4) coffeiei-ground 

wastei as an einvironmeintal leiarning conteixt. 

Thei final syntheisis was thein useid to 

ideintify thei construct-leiveil reiseiarch gap 

and implications for futurei ei-module i 

instructional deisign. 

 

REiSULTS AND DISCUSSION 

1. Projeict-Baseid Leiarning and Studeints' 

Creiativei Thinking 

Thei first theimei conceirns thei 

reilationship beitweiein PjBL and studeints' 

creiativei thinking. Thei liteiraturei indicateis 

that projeict-baseid leiarning provideis 

opportunitieis for studeints to deiveilop 

creiativei ideias through autheintic probleim 

solving, projeict planning, product 

deiveilopmeint, and reifleiction. Putri and 

Zulyusri (2022), through a meita-analysis of 

30 studieis, reiporteid a positivei influeincei of 

PjBL on studeints' creiativei thinking in 

biology leiarning. Azzahra eit al. (2023), 

through a liteiraturei reivieiw of 20 articleis, 

similarly reiporteid a positivei influeincei of 

PjBL on creiativei thinking in biology 
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eiducation. Ni’mah and Usman (2026) 

furtheir reiporteid that PjBL can einhance i 

studeints’ creiativei thinking skills in biology 

leiarning. Morei speicifically, Sukmawijaya 

eit al. (2019) found that STEiM-PjBL in 

einvironmeintal pollution leiarning improveid 

studeints' creiativei thinking, with thei 

eixpeirimeintal group obtaining a higheir N-

gain than thei control group.  

Thei reilationship beitweiein PjBL and 

creiativei thinking can bei eixplaineid through 

thei characteiristics of projeict-baseid 

leiarning. Studeints arei not reistricteid to 

reiproducing a singlei answeir; insteiad, theiy 

arei eincourageid to ideintify probleims, 

formulatei queistions, consideir alteirnativeis, 

makei deicisions, deiveilop products, and 

reivisei theiir work. Theisei activitieis 

correispond with thei dimeinsions of creiative i 

thinking, particularly flueincy, fleixibility, 

originality, and eilaboration (Munandar, 

2012). Howeiveir, thei eivideincei ideintifieid in 

thei liteiraturei should bei distinguisheid by 

typei. Eivideincei of eiffeictiveineiss reifeirs to 

eimpirical findings showing that PjBL 

improveis studeints' creiativei-thinking skills, 

such as higheir creiativei-thinking scoreis or 

N-gain afteir impleimeintation. Eivideincei of 

feiasibility indicateis that a PjBL-baseid 

reisourcei or deisign can bei impleimeinteid 

appropriateily by teiacheirs or studeints. 

Eivideincei of validity reifeirs to eixpeirt 

judgmeints that a reisourcei, modulei, or 

instrumeint meieits eistablisheid conteint, 

meidia, or instructional criteiria. Eivideincei of 

conteixtual poteintial, in contrast, indicateis 

that a conteixt such as local wisdom, 

einvironmeintal probleims, or coffeiei-ground 

wastei offeirs meianingful opportunitieis for 

conteixtual leiarning without direictly 

deimonstrating eiffeictiveineiss in improving 

creiativei thinking. Theisei four leiveils of 

eimpirical support should not bei inteirpreiteid 

inteirchangeiably. 

2. Ei-Moduleis as Digital Leiarning 

Reisourceis for Projeict-Baseid Biology 

Leiarning 

Thei seicond theimei conceirns thei role i 

of ei-moduleis as digital leiarning reisourceis 

for biology leiarning. Ei-moduleis can 

organizei leiarning mateirials, multimeidia, 

projeict instructions, activitieis, and 

asseissmeint within an inteigrateid digital 

einvironmeint, incorporating inteiractive i 

eileimeints and conteixtual mateirials that may 

support studeints throughout projeict-baseid 

leiarning activitieis. 

Sureiini eit al. (2023) deiveilopeid an ei-

modulei using Flip PDF Profeissional for 

einvironmeintal pollution leiarning among 

Gradei VII studeints. Thei study focuseid on 

thei deiveilopmeint and validity of thei ei-

modulei as a digital leiarning reisourcei. Its 

focus on einvironmeintal pollution makeis the i 

study particularly reileivant to thei preiseint 

reivieiw beicausei it deimonstrateis how digital 

leiarning reisourceis can bei deisigneid around 

an einvironmeintal conteixt. 

Darmastuti eit al. (2025) provide i 

furtheir eivideincei conceirning thei inteigration 

of PjBL and ei-moduleis. Theiir study 

deiveilopeid a PjBL-baseid ei-modulei on virus 

mateirial to support studeints' creiative i 

thinking. Thei deiveilopmeint proceiss 

followeid thei ADDIEi modeil and involveid 

eixpeirt validation, reiadability teisting, 

studeint reisponseis, and N-gain analysis. 

Theisei findings indicatei that an ei-module i 

can function not only as a reipository of 

leiarning mateirials but also as a structureid 

reisourcei for guiding studeints through 

projeict-baseid leiarning activitieis and 

supporting thei deiveilopmeint of creiative i 

thinking. 

Yovita eit al. (2025) also reiporteid thei 

deiveilopmeint of an IPA ei-modulei baseid on 

Projeict-Baseid Leiarning. Thei study 

illustrateis thei poteintial of digital moduleis to 
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organizei projeict-orieinteid leiarning activitieis 

in a structureid manneir. This finding 

compleimeints thei eivideincei from otheir 

studieis by deimonstrating that PjBL 

principleis can bei incorporateid into thei 

organization and preiseintation of digital 

leiarning reisourceis. 

Across theisei studieis, two patteirns can 

bei ideintifieid. First, ei-moduleis can inteigratei 

leiarning mateirials, multimeidia, activitieis, 

and asseissmeint into a structureid digital 

leiarning reisourcei. Seicond, ei-moduleis can 

bei organizeid around an instructional modeil 

such as PjBL ratheir than meireily conveirting 

printeid mateirials into digital form. The i 

inteigration of digital feiatureis with projeict-

baseid activitieis may theireiforei provide i 

opportunitieis for studeints to eingagei with 

probleims, plan activitieis, deiveilop products, 

monitor theiir progreiss, and reifleict on theiir 

leiarning. 

From this syntheisis, an ei-module i 

deisigneid to support PjBL should inteigratei 

morei than digital conteint: conteixtual 

stimuli, reileivant multime idia, projeict 

instructions, planning activitieis, monitoring 

guidancei, product asseissmeint, and 

reifle iction, positioning it as a structureid 

leiarning einvironme int throughout thei PjBL 

proceiss. Howeiveir, eivideincei of ei-module i 

validity, feiasibility, or impleimeintation doeis 

not by itseilf eistablish its eiffeictiveineiss in 

improving studeints' creiativei thinking. 

3. Local Wisdom as a Conteixtual 

Reisourcei in Biology Eiducation 

Thei third theimei conceirns local 

wisdom as a conteixtual reisourcei in biology 

eiducation. Local wisdom can conteixtualize i 

biology leiarning by conneicting scieintific 

conceipts with studeints' cultural and 

einvironmeintal eixpeirieinceis.  

Reistianingrum and Isnawati (2023) 

deiveilopeid an ei-LKPD baseid on local 

wisdom in conveintional bioteichnology to 

train studeints' creiativei thinking skills. This 

finding indicateis that local wisdom can be i 

inteigrateid into digital leiarning activitieis 

deisigneid to support creiativei-thinking 

deiveilopmeint. Rosidi eit al. (2023) 

deiveilopeid an ei-modulei inteigrating Projeict-

Baseid Leiarning (PjBL) and local wisdom in 

biodiveirsity leiarning. Thei study eixamineid 

leiarning outcomeis including critical 

thinking, probleim-solving skills, and 

einvironmeintal attitudeis, indicating that 

local wisdom can bei eimbeiddeid within a 

PjBL-baseid digital leiarning einvironmeint. 

Across thei reivieiweid liteiraturei, a 

consisteint patteirn is that local wisdom can 

providei conteixtual meianing and autheintic 

situations for biology and scieincei leiarning. 

Howeiveir, thei eivideincei diffeirs in teirms of 

thei outcomeis eixamineid. Somei studieis 

focus on creiativei thinking, wheireias otheirs 

eimphasizei critical thinking, probleim 

solving, einvironmeintal attitudeis, or thei 

validity and practicality of leiarning 

reisourceis. Thus, thei eixisting eivideince i 

supports thei conteixtual and instructional 

poteintial of local wisdom but provideis 

morei limiteid eivideincei on its direict 

eiffeictiveineiss in deiveiloping flueincy, 

fleixibility, originality, and eilaboration — 

indicating thei neieid to conneict local wisdom 

with eixplicit PjBL activitieis that 

deilibeirateily providei opportunitieis to 

practicei theisei dimeinsions. 

Fandi and Widowati (2026) 

deiveilopeid a scieincei ei-modulei inteigrating 

thei Ikan Larangan local wisdom tradition 

into eicology and biodiveirsity leiarning. 

Theiir study illustrateis how local cultural 

practiceis can bei incorporateid into digital 

scieincei leiarning to eistablish conneictions 

beitweiein scieintific conceipts and studeints' 

sociocultural eixpeirieinceis. Marlina eit al. 

(2025) furtheir reiporteid thei feiasibility of 

eicosysteim ei-moduleis inteigrateid with local 
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wisdom, including eivideincei of validity and 

practicality. Rohmania eit al. (2026) 

similarly reiporteid high validity of a scieince i 

modulei baseid on SEiTS-SDGs for 

einvironmeintal pollution leiarning, 

supporting thei feiasibility of conteixtual 

leiarning reisourceis for einvironmeintal 

topics. 

Thei findings suggeist that local 

wisdom can seirvei threiei functions in 

biology leiarning: as a conteixtual stimulus 

introducing scieintific conceipts through 

familiar situations, as a sourcei of autheintic 

probleims and projeict ideias meianingful to 

studeints, and as a bridgei conneicting 

scieintific knowleidgei with studeints' 

sociocultural einvironmeint. 

Within this liteiraturei syntheisis, the i 

ceithei tradition can seirvei as a local conteixt 

for introducing coffeiei-ground wastei. 

Importantly, thei cultural conteixt should not 

bei preiseinteid as scieintific eivideincei of 

einvironmeintal pollution. Ratheir, it can 

function as an eintry point through which 

studeints eincounteir a familiar cultural 

practicei and subseiqueintly inveistigatei thei 

associateid einvironmeintal issuei through 

scieintific inquiry and PjBL activitieis. 

4. Coffeiei-Ground Wastei as an 

Einvironmeintal Leiarning Conteixt 

Thei fourth theimei conceirns coffeiei-

ground wastei as a poteintial einvironmeintal 

leiarning conteixt — an organic wastei 

mateirial that can bei obseirveid, discusseid, 

and utilizeid as a conteixtual objeict, 

conneicting wastei-reilateid einvironmeintal 

issueis with activitieis involving reiusei, 

product deiveilopmeint, and probleim solving. 

Rifa'i eit al. (2025) deimonstrateid that 

coffeiei-ground wastei could bei reiuseid as an 

eiducational painting meidium for school 

childrein. Thei activity combineid 

einvironmeintal eiducation, wastei reiusei, and 

creiativity. Rochmah eit al. (2021) reiporteid 

anotheir form of utilization by proceissing 

coffeiei-ground wastei into liquid organic 

feirtilizeir through a community 

eimpoweirmeint program. Similarly, 

Sumadeiwi eit al. (2020) reiporteid a 

community eimpoweirmeint activity in Catur 

Villagei, Bangli, in which coffeiei-ground 

wastei from local coffeiei farming was 

proceisseid into eiconomically useiful 

products. Togeitheir, theisei findings indicatei 

that coffeiei-ground wastei has utilization 

poteintial across diffeireint community and 

reigional conteixts. 

Howeiveir, theisei studieis deimonstratei 

wastei-utilization and community-baseid 

poteintial ratheir than thei eiffeictiveineiss of 

coffeiei-ground wastei as a biology leiarning 

conteixt. Thus, theiy providei conteixtual 

support for incorporating coffeiei-ground 

wastei as an autheintic einvironmeintal issue i 

in PjBL activitieis, ratheir than direict 

eivideincei of improveid creiativei thinking. 

Baseid on thei syntheisis of the i 

reivieiweid studieis, thei reilationship among 

thei major componeints can be i 

conceiptualizeid as a conteixtual projeict-

baseid leiarning pathway: local wisdom 

functions as thei conteixtual eintry point 

conneicting studeints' sociocultural 

eixpeirieinceis with thei einvironmeintal issuei of 

coffeiei-ground wastei; coffeiei-ground wastei 

is positioneid as an autheintic einvironmeintal 

probleim inveistigateid through biology 

leiarning; thei ei-modulei functions as digital 

scaffolding, providing structureid mateirials, 

multime idia stimuli, instructions, activitieis, 

reifle iction, and asseissmeint; and PjBL 

functions as thei leiarning meichanism 

through which studeints ideintify probleims, 

geineiratei and comparei ideias, plan projeicts, 

deiveilop products, eivaluatei reisults, and 

reivisei solutions — practicing flueincy, 

fleixibility, originality, and eilaboration, and 

theireiby supporting creiativei thinking. 
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Thei syntheisizeid reilationship can 

theireiforei bei reipreiseinteid as follows: 

local wisdom (ceithei conteixt) → coffeiei-

ground wastei → autheintic einvironmeintal 

probleim → ei-modulei scaffolding → PjBL 

leiarning proceiss → projeict/product 

solution → creiativei thinking 

This reilationship is not inteindeid to 

indicatei a simplei line iar causal seiqueincei. 

Ratheir, local wisdom provideis conteixtual 

meianing, coffeiei-ground wastei thei autheintic 

probleim, thei ei-modulei digital leiarning 

support, and PjBL thei instructional 

meichanism for deiveiloping projeict-baseid 

solutions and practicing creiativei thinking. 

This proposeid reilationship is deiriveid 

from thei conveirgeincei of findings across thei 

reivieiweid studieis ratheir than from a single i 

eimpirical study teisting thei compleitei modeil; 

it should theireiforei bei reigardeid as a 

conceiptual syntheisis and instructional 

proposition reiquiring eimpirical validation 

in futurei reiseiarch. 

5. Syntheisis of Seileicteid Studieis and 

Reiseiarch Gap 

Thei syntheisis of thei eileivein seileicteid 

studieis is preiseinteid in Table i 3. Thei seileicteid 

studieis weirei eixamine id baseid on theiir 

contribution to four major componeints of 

thei reivieiw: (1) Projeict-Baseid Leiarning 

(PjBL) and studeints' creiativei thinking, (2) 

ei-moduleis as digital leiarning reisourceis, (3) 

local wisdom as a conteixtual reisourcei in 

biology eiducation, and (4) coffeiei-ground 

wastei as an einvironmeintal leiarning conteixt. 

Thei studieis diffeireid in reiseiarch deisign and 

typei of eivideincei; theireiforei, theiir findings 

weirei inteirpreiteid according to theiir 

reispeictivei contributions, including 

eiffeictiveineiss, validity, feiasibility, 

impleimeintation, and conteixtual poteintial. 

 

 

Tablei 3. Syntheisis of Seileicteid Studieis 

Reileivant to thei Liteiraturei Reivieiw 

No.  
Keiy Findings and 

Reileivancei to thei 

Liteiraturei Reivieiw 

1 
Putri & 

Zulyusri (2022) 

Meita-analysis. A meita-

analysis of 30 studieis 

reiporteid a positivei 

influeincei of PjBL on 

studeints' creiativei thinking in 

biology leiarning, supporting 

its reileivancei for fosteiring 

creiativei thinking. 

2 
Azzahra eit al. 

(2023) 

Liteiraturei reivieiw. A 

reivieiw of 20 articleis 

indicateid that PjBL has 

poteintial to fosteir studeints' 

creiativei thinking in biology 

eiducation, streingtheining thei 

basis for inteigrating PjBL 

with creiativei-thinking-

orieinteid activitieis. 

3 
Sukmawijaya 

eit al. (2019) 

Eimpirical study. STEiM-

PjBL applieid to 

einvironmeintal pollution 

leiarning improveid studeints' 

creiativei thinking, with thei 

eixpeirimeintal group 

achieiving a higheir N-gain 

than thei control group — 

direict eimpirical support for 

PjBL in einvironmeintal 

conteixts. 

4 
Sureini eit al. 

(2023) 

Deiveilopmeint and validity 

study. An ei-modulei using 

Flip PDF Profeissional was 

deiveilopeid for 

einvironmeintal pollution 

leiarning, deimonstrating 

validity as a digital reisourcei 
for organizing 

einvironmeintal leiarning 

conteint. 

5 Darmastuti eit 
al. (2025) 

Deiveilopmeint and 

eiffeictiveineiss study. A 

PjBL-baseid ei-modulei on 

virus mateirial was 

deiveilopeid using thei 

ADDIEi modeil; eixpeirt 
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No.  
Keiy Findings and 

Reileivancei to thei 

Liteiraturei Reivieiw 

validation, reiadability, 

studeint reisponseis, and N-

gain reisults indicateid it 

could support PjBL and 

studeints' creiativei thinking. 

6 
Reistianingrum 

& Isnawati 

(2023) 

Deiveilopmeint study. A 

local-wisdom-baseid ei-

LKPD was deiveilopeid for 

conveintional bioteichnology 

leiarning to train studeints' 

creiativei thinking, showing 

that local wisdom can bei 

inteigrateid into digital 

leiarning activitieis for 

meianingful conteixtual 

leiarning. 

7 Rosidi eit al. 

(2023) 

Deiveilopmeint study. An ei-

modulei inteigrating Projeict-

Baseid Leiarning (PjBL) and 

local wisdom was deiveilopeid 

for biodiveirsity leiarning. 

Thei study eixamineid 

outcomeis including critical 

thinking, probleim solving, 

and einvironmeintal attitudeis, 

deimonstrating thei poteintial 
of combining local wisdom 

with projeict-baseid digital 

leiarning. 

8 
Sahil eit al. 

(2023) 

Deiveilopmeint and 

feiasibility study. A Gradei X 

biology ei-modulei baseid on 

local poteintial and local 

wisdom was deiveilopeid and 

found feiasiblei, supporting 

thei usei of local conteixts in 

digital biology leiarning 

reisourceis. 

9 Marlina eit al. 

(2025) 

Deiveilopmeint and 

feiasibility study. An 

eicosysteim ei-modulei 

inteigrateid with local wisdom 

deimonstrateid high validity 

and practicality, supporting 

thei inteigration of local 

wisdom into digital biology 

leiarning mateirials. 

No.  
Keiy Findings and 

Reileivancei to thei 

Liteiraturei Reivieiw 

   

10 Rifa'i eit al. 

(2025) 

Conteixtual application 

study. Coffeiei-ground wastei 

was utilizeid as an 

eiducational painting meidium 

for school childrein, 

deimonstrating its poteintial 

as a conteixtual reisourcei for 

einvironmeintal eiducation, 

wastei reiusei, and creiativity. 

11 Rochmah eit al. 

(2021) 

Community application 

study. Coffeiei-ground wastei 

was proceisseid into liquid 

organic feirtilizeir through a 

community eimpoweirmeint 

program, deimonstrating its 

poteintial for 

einvironmeintally orieinteid 

reiusei and providing a 

conteixtual basis for wastei-

reilateid projeict activitieis. 

Thei syntheisis in Tablei 3 indicateis that 

thei four major componeints of thei reivieiw 

arei supporteid by diffeireint typeis of 

eivideincei. PjBL is associateid with creiative i 

thinking, ei-moduleis deimonstratei validity, 

feiasibility, and poteintial eiffe ictiveineiss, 

local wisdom provideis conteixtual reisourceis 

for biology leiarning, and coffeiei-ground 

wastei offeirs poteintial as an autheintic 

einvironmeintal conteixt and mateirial for 

reiusei. 

Howeiveir, seiveiral gaps reimain. Feiw 

studieis eixplicitly conneict PjBL with all 

four dimeinsions of creiativei thinking—

flueincy, fleixibility, originality, and 

eilaboration—within einvironmeintal 

pollution leiarning. Studieis on ei-moduleis 

and local wisdom geineirally eimphasize i 

validity, practicality, feiasibility, or broadeir 

leiarning outcomeis ratheir than creiativei-

thinking dimeinsions through PjBL. 

Meianwhilei, coffeiei-ground wastei studieis 
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primarily addreiss wastei utilization and 

community activitieis ratheir than its 

inteigration into a structureid biology 

leiarning proceiss. 

Theisei gaps indicatei an opportunity to 

inteigratei PjBL, ei-moduleis, local  

wisdom, and coffeiei-ground wastei within 

conteixtual einvironmeintal pollution 

leiarning. Thei ceithei tradition can providei a 

familiar local conteixt, coffeiei-ground wastei 

an autheintic einvironmeintal probleim, and 

thei ei-modulei digital scaffolding for PjBL 

activitieis. Through this inteigration, 

studeints can geineiratei ideias, consideir 

alteirnativei solutions, deiveilop products, and 

eilaboratei theiir ideias, theireiby supporting 

creiativei thinking. 

 

CONCLUSION 

Thei liteiraturei reivieiw indicateis that 

Projeict-Baseid Leiarning (PjBL) has 

eimpirical support as a leiarning modeil for 

fosteiring studeints' creiativei thinking in 

biology eiducation, giving studeints 

opportunitieis to inveistigatei autheintic 

probleims, geineiratei ideias, deiveilop projeicts, 

producei solutions, and reifleict on theiir 

leiarning. Ei-moduleis can providei structureid 

digital leiarning einvironmeints, while i local 

wisdom can streingthein conteixtual biology 

leiarning by conneicting scieintific conceipts 

with studeints' sociocultural einvironmeints, 

and coffeiei-ground wastei deimonstrateis 

poteintial for creiativei reiusei and 

einvironmeintally beineificial applications. 

Howeiveir, theisei findings havei primarily 

eixamineid thei componeints seiparateily ratheir 

than within onei inteigrateid instructional 

frame iwork. 

Thei main conceiptual contribution of 

this reivieiw is thei ideintification of a 

conteixtual projeict-baseid leiarning pathway 

linking local wisdom, coffeiei-ground wastei, 

ei-modulei scaffolding, PjBL, and creiative i 

thinking. In this pathway, local wisdom 

provideis sociocultural reileivancei, coffeiei-

ground wastei supplieis an autheintic 

einvironmeintal probleim, thei ei-module i 

offeirs structureid scaffolding, and PjBL 

supplieis thei meichanism guiding studeints 

from probleim inve istigation to reifleiction, 

togeitheir fosteiring flueincy, fleixibility, 

originality, and eilaboration. 

Figurei 2. Conceiptual modeil linking local wisdom, 

coffeiei-ground wastei, ei-modulei scaffolding, and 

PjBL to creiativei thinking. 

 

Neiveirtheileiss, thei inteigration of theise i 

componeints and thei eixpeicteid eiffeictiveineiss 

of an ei-modulei baseid on this frameiwork 

constitutei a reiseiarch proposition ratheir than 

a finding of thei preiseint liteiraturei reivieiw. 

Thei eileivein seileicteid studieis do not direictly 

teist thei compleitei inteigration of PjBL, ei-

moduleis, creiativei thinking, einvironmeintal 

pollution, coffeiei-ground wastei, and thei 

local ceithei conteixt of Tulungagung within 

a singlei instructional inteirveintion. 

Theireiforei, furtheir deiveilopmeint reiseiarch is 

reiquireid to eixaminei thei validity, 

practicality, and eiffeictiveineiss of an ei-
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modulei baseid on this frameiwork, 

particularly its ability to fosteir thei four 

dimeinsions of creiativei thinking—flueincy, 

fleixibility, originality, and eilaboration—in 

einvironmeintal pollution leiarning.
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