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FIRSTRACT

The cewelopment o vald onine IBEming meda is cumently very Necessary in
sipomng e boogy fesning pocess. A high pemaniage of Budents g
miscorcEntions out geners Bdogy maleral in hiskogy edocenn [75%:, & high
percaniage of sudent resmndad (hEl ae Sl o el weid genersl ok
mataral on thae internal ($0585%5]. and a high peoendage of sudent nesponded 50
fhat kowmis make Wi generd y malerlal (3d,1%), and e high
pencenaage of ehedent res ponses s Bk peneral sk maleral can be kEhe
Tomm o wanb app (T80, Thie ressandh obleciveis fproduce a wab apo-based
.Erall:id corlent im on e GEN-E0 platfonn ihal reeses (he vald arileria.
Tha methid in trés resparch & RAD with I Thisgaaan dessiopmen) mode
conskting of define. design, and develop. 'Whis e disemirale wil HEnied
o i fhe nedt peseaih ustg 8 quas-sperimental mabod. The mesar
siumend Used wasa needs andyss sealin e fomBa G- ghen e 100
reapoideiia, 8 Samesier Leclrs F"BiLF'] analisis sheet. & ﬁ:uruj mapert
walidation sheet given L cne lechorer, 8 media validation sheel givenlko one
g, am:&mrmﬂﬂn—ﬂﬂmhwmmhmm ard tha
reacalilify st shest given (o 43 slucents. AL nstrumenls used in this sludave
besan dedared valid hg:hﬂn-&..ulnr Resgsrch dis= iz & md’-.-uldiyhh
@ of quaraiative dats and compkemantary formasior: i ihe fors of gualiative
daie. The dafta arualysis iechrique used is descrpive quantimive. The st
showacd thal & bas bean procicsd genemml biokay conlent based on e web ep
on e S platform rae Eaen dadered vald from materal demans
[BE0EN), mede eclemerts (MATY), pradiforers (5.55%) and sudew
rameabify (34, 0% shrorgl sgme, 57,055 agrea). Tha reseanch condudes Fal
the generd biddogy merdert bazed on the web ape on e GEN-BID pla@Zd iz
suifabie lor cifine and oniling: learning in geneeal biclegy coulees in: Hicher
Ecucation, ﬁuaﬁdh-hmn Degarimend of Biokgy Edicetion and the Depsrmans
olBokgy.
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INTRODUCTION

The ideal hinkagy learning in the new 228 is & leaming pracass Mal includes teamvork discussion
activities in e classroom or awtside the cassroom, practicum a3 proof of concepd, solng life problems
theough probiem-based leaming and projscl-based leaming achvities, searching for eférsnce sources
thetiugh digital technclogy, processmg data Sadings, and detsrmining solutions as recommendatians e
problem-salving. Thus keaming biclogy in this new era & nat jusi abowl ransteming mfomatan on
biclogica malerial and solving axem quaslions. Education fodsy must imemadiabaly swilch from Sraditional
feaming ko medem learning 20 thal studends gain knowledge, fearning ard innovalion skdls, s4lls o wes
digital bechnoiogy |o oblain information, and e skills 0 face life's problemns {Sipayung et al, 2016).
Currant fzaming must akso support the charactenstics of sluderts who ama present o tha milennial
ganaralicn because thay have 1he nalusg of bvng akeays connacled o mobile davices and social madia,
Brireg b work, play, and have Tun, lve 'with 3 consumplie i, and Fee vary collabosativaly Bul arne ow-
kay abention (Hermana, 2015

The resulls of & survey of interne users in the educatan secior n 2022 on the Bland of Java by
iha incanesan Inemet Senice Provders Associaticn is that the mbemet 15 used for distanca leareng in
a netwoek or arfine by 100%. Caline [2asmeag I8 camed out using media such &5 Google Mest, Zoom
Meeting, Whatsapp, Google Classmoom, Microsoft Teams, platfors devesopad by the scheal, Telegram,
Email, and Faceboak Messanges (AP, 2022). Besad on fhe dals ebove, aducalors mirst hene ha
awereness and skifs io combing infeemation and communication technolzgy with lzaming media in their
place af work fo support legyring (Marfiner-Cerra et al., 2015); Syamsuar & Reflianio, 2119). Educatars
mast ba able o develop leaming media fat can be: appled in offline and onling leaming or kyvbrid
femngblendad kemng (SAhmad, 2XB). Leaming media thet must be daveloped by educalors s
feeming media that do not hinder the vsual learming process: with information, - ecucaton, end
enterdanment (Malis & Agareal, 2012}, Futhermore, e bearmmg media musl be accessible by sudents
armywhane and anylime wsing digdal devices and mbemat bechnalogy by payirg atenbion o the validity of
the watarial, the wvalickty of tha mada, and tha valdity of De evalualion netoment 2 that sudents wil
Baam thiough The rght leaming process (Praving & Hidayal, Z017, Pragino & Hdayali, 2021, Prayiino
& Hidanaki -2070; Hidayal & Irmawat, 2019; Hdayah & Imnawali, 2080),

Thix prabbem found thecugh previous msearch in Biclogy Educatian al trea Private Linvarsses in
Easl Java ks T high kavel of miscancepbons of Biclogy Educabon siudints o ganeral Bloingy matgnial
with & value of T8% {Prayitne & Hidayad, 2022), The high complains of stidents whe have difficulty in
chilainng webid and accourtable generdl biokogy malerial with & velue of 40.2%. The high desie of
students fo leciurers 20 that lclurers are abls tomake valid generdd Siciogy mataenal with 3 value of
9. 1%, The hugh desive students to leciurars &na shis o deyvetap genesl biology material i e famof 2
web app 50 that it is easily accassdile for office and online leaming with a value of 6% (Prayiino &
Hidawati, 2021a|. This happens baceuse thara @ many spursas of subjact matiar on tha inferned whase
autherdcity and wvalidity cannot be distnguisbed by sudsnis. Students’ habits are aiso wilhaut thinkng
and immediately visiting (he sources of zubiect matles on (he nlerngggren Mough he authenticity and
wvalidity cannot be done. Furthermoare, #is racommended farfeclurers feaching genaral bickagy anvwhesns
fo always pravide correct information, valid reading scurces, vakd leaming media, and spproptiate
feaming models sa That them are no misconceptions among students. In addibon, the resuls of he
analyzis af tha garsral biciogy Bameng rescurces used show Fal the exsbng genanal bology eaming
resources arly conlain materal texl, images, and evaluation questions as well as instruchons for
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practioum aclivies which are povided saparalely hym kectursr. This, here slutents are only ssen o
memonize matens concepds and are nol empowsred to be abls i salve prodlams fund In sociely, The
evaksion quastons pravided can only be dene manually and the results of the evalualion quastans still
have 1o ke chacked oy the sclurer sametime in tha futurs and then $e leciurer anncuncas the velus o
students 50 that it is less peachical and efficient

Dree of fha innowative solutions io soive the problems above ks bo develap ganeral bictagy confent
based on a welr app on tha GEN-BIO platform. The ganess bicdogical content to be develaped conigpp
fen bedlogical materials, mduding basic concepts and methodology of baology,- beosyslemalics, ezl
biclogy, plant aralomy and physiology, animal aratorry and physiclogy, growth and devedopmen,
macsctenlogy, genalics and aveiuSon, dn:lum‘. and biolachnofagy. The genaral biclogical content muesd
e vasd criveria that ang lasled by maten sl axpers, modea axperts, and practitionars 50 nat the content
can be accounted foe This generdl boiogical content wil De mbegated wilh infoemation and
commdnication echaslogy in the fam of & web app and packagesd in the form of $he GEN-BI0 plathiom
53 hal it hag easy access for users, Users can access tis general Bologieal content through a web
Browsar and \e anonoed aperating sysiam on their mobdia phona, Thr general disiogy conter based on
tha web 2pp on the GEN-BRD platiorm contains makenals (ext, images, wdens), manilabs and video
futaials, swdent morkshesats basad an prject-hased leaming (FiBL) and viceo Luborials oo pibl actwities;
and compatancy basts based an HOTs hat the resulte can be saen dirscty by tha wsar. Progact-basaed
leeming {F{EL) acihibies on the GEM-BIKD platform support 2l students 1o work on cerain peojects ralated
i profiems in the commarity that ars refeant ta the subject matier. They williearn {o find problems that
thay wil find salutions b theough project actvities. They will learm o tesign, schedule, implement progects,
maniar progacis, ket profect resulls i frond of ather feends, and gvalua’e and refiect an project products
52 fhal they can be implemented in the community. HOT=-based competency test is very suitsbie far
miabecual development of shudents in higher education. Siudents vl be directed fo work on competency
fe3is with higher-ordar thinking through anahyzing, evalualing, and crealing. Thus, ganaral bicéogy conbant
based orgie web app on the GEN-BIOplatform |5 ona of thia lsaming medka that can cormbine iformaticn
conlenl, inemal lachnolngy, digial devicegyand edutainment hatl wil make Be Waming process take
place dynamically and be able o empowsr 21 - canlury skils such as thinking skils. crlicall and problem-
0lving, creatve, collaboradve, and comggunicative {Aimasabeh o1 a8, 2016, Hioayat: & lmavwati, 21019},

Tha focus.of i e ig the development of peraral Diskegy contend Eased an a wel apo on
the GEN-BID platiorm the: Thirgarafan development mode! through thee sleges, namesly define,
design, and develop, Wile the disseminge #ill be carmed out in the pext researdh using a quasl-
sxperimental method. The geners! biolegy contert developed & fen bickogical matesizls a5 described
ahowe with baxl, images, videps, miniabs ard video kinnals student worksheets based onprogact-basad
teaming {PBL) and viden fudorials on FBL ackviies, and mmpetency jests based an HOTs, The general
bictogy content & inbagrated inlo the web spp throwgh & digibzation procas: and packaged i the GEMN-
BI'D plativern. The-genaral bofogy content based oo the wel app on the GEN-BIO platform already has a
Capyight wilh- a cadificale rumber ECOIR0217AT0E and a radefmark applica®on process wilh 2
JDA02053TES rumbear. Meanwhia, fis research i clesriy diffareat from previcus resaanch, whess
presiols research focuzed onthe developmant of inferactve mulimediz that contains cnly a few biclogecal
mabaraggysuch a5 coll Eolegy, human anatomy, and pysisiogy, and micrabealogy with sludent acivity
shaets based on STEM (Science, Technology, Enpinesing, and Malbematics) and interactive mullimedia
is nod integratad in the web app (Hidayat & Irmawati, 2060 Prayitne & Hidayat, 20200, Furfiermore, fhese
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i= res=arch that develops misrective mufimedia based pn 3 websita. Where the reszanch oaly foouses on
one hinkagical material, namely fie hisman respiratary syslem, and websile-based mnteractive mulimadia
that cnly condairs developer profes, Bological materials, evaluations, anlmations, games, and glossanes
and doss not contain minisbs, worksheels based on projeqggjesed leeming, and HOTs-based
compatency test questions (Sggjikin et al., 020}, In addion, fe diferance between this research and
previous research is #ied the developmant moded Lsed in this study uses the Thagarajan developmeyt
madal, while pravious studies have used the Barg and Gall and ADDIE devalopment madals. Thus, e
purpoee af thes ressarch ig o produce & web spo-basad geneal bickogy conbtand form on the GEN-BLOD
platform fhat meats e valid critesa and is suitable for use i leaming m Badogy Educatman in Higher
Educatan.

RESEARCHMETHODS

The type of this research g ressanch and development, with the Theagarsan develooment modsl,
namely the defing, design, and develop stages. This shudy onlgrses bhree stages of de Thiagassan
daveiopmant model because thie Tocus of this research i5 onfy 1o determing e level of vaiidity of e
matenal elements, media, practiionars. and readshilly of the ganaral bickogical content developed. The
reseanch subjects nvoived were two lecturers, one practitiznar of the lsaming media indusiry, and 43
shudeqgggf Sialogy Education in Higher Educafion.

Tha resaanch instrumants used in this shidy ware a neads anafgsis shest n the form of & G-form
given o 100 respandents, gemester Lecture Plan (3LP) analyss sheet, & material exped valdation
sheet given io one baclurer, a media expert validation sheal given bo one expert from industnal partners,
practitionar validaban sheets givan o ona leclurer, end readsbdiby f8st sheals givan %o 43 Bulagy
Educatan stuterts. All of tha ahowa rasesrch instrimants wane declased valid by two esxper Boures
who bacame evaluatars. The research procedusa for the development of gensral bidogy conlenl far web
apps an fa GEN-BID plabiorm can be descrbad in Faqwe 1.

» EByis of the lewed of sludent miscorospfons m genersl bickgy meteris in Bictogy Education al
RIP BudiUtormag, PORI Nissantara Kedn University and ORI Madkan Univarsity

Bnalpds ol Geraral Bislogy Sereesinr Lecune Mams (5.8 n Siolngy Educrion

Bnghyeiz of he nesde of general Boiogy leamng meda 0 Biogy Educaion 38 3 kamng il

Anehysie of the mesls of o oofng shage 6s 1he bass for seacting tha I'.m-EIsufnl]!ufrrt\;-:ﬂanlalrnh!;]~
medi

Andyais of benchmark relerence bt as Lhe basis for makiryg wypeleney Bt gussion o e
sedecled leaming media

D a0 o e s ard fs of Baming media J

e L et L L e e

Weh aop-tased general Dioly conienl valdeton poiiies on e GEN-BI0 patfors ko ﬂ'axerﬁ*
pirls, mecia anpes, and [radiiprgs
Wei Bop-nated general biology contant recdabify lest poliviy on the GEN-BIO platiorm for Bology
Education sfudenis in Mighet Edutalion
*_Revision bosed on vafidation and madability lesl ceauls o

Figura 1, Research Procedern for General Blology Content Development Web App on the GEN-BIG Platiorm
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[Diata cabackon !eﬂi:pe-s veare camiad ol by detribuling questionnaires n the form of G-orms,

nesds enalyss sheels, material expen valdation sheets, media expert validetion sheets, peaclitioner
valldation sheets, and readabiity fest sheels 1o Biclegy Education students, material expert lecturers,
nia expen bacturers, prachiboner feclurers, and lecurers as evaluators of research irsirumerts.
Analysis of the resgach data was camied ol with quentitative descriptee an exper validation scares,
raadabiity fest scares, apg additional infarmation. Furtharmare, the resulls of the data anakysis wil be
matched with a tabiggof criana for the validdy of e baarning media adaphed from Hidayad & rmawsli
{2018}, The iable of crileria for the validity of leaming media can be sean in Tatle 1.

Tablo . Critaria fior Yalidity of Learning Media

Scale %) Critesia Infermation
B1-100 viery valid ko mvision
G150 Walid Wi revizion
416 Gk vakd Fhaizon
2140 Wt vaid Foavision
-2 ey inwalid Aavson
FINDING AND DISCUSSION

Thia firddings fram the define sfage can be axplained a3 fobows, {11 the lewel of e miscanception
@ Bology Educabor skicints on general baoogy malerial is 73%. This hagpens becauss of many Bctors
such &s past earning speriences, information from books, information from educatoes, infoematon om

. Infermation fom the mtemal, and Wfarmatan cbialned from othe sources 30 these Bctars can
::ai.lswtlmms b have mescanceplions abeul general biclogy concaglp. As an example of ha results of
provious msearch,: sudents’ highest misconceplions: can be seen @ the concepd of the deflnbon af
Bighogy. They tend to be passive and acoept directly the meangpo of the ward biciogy which comes fram
fha weed bics and fogas. The mindsed af stidents is limied by two words that make op bickogy. Siudands
ghould (%2 B beoades vew when defieng biciogy. Biclogy = the soience thet shudies Ife. Studants havs
to think mars broadly abaut life. In studying life, our minds and eyes mist iocus on cljects ihal exst n
life on sarth that ars not bsiracd. Things that are biotic and absolic. Baotics are living fings, whia shictic
are nol living things, bat their role is always o supporl lving things i navipabing life. So, the proper
chefinition af bikogy ison of T scences hat shudy W with Bictic, abiolis objects and fhe maractons
betwean therm. {2} Complainks of students who have difficulty geting general biclcagy malerial Shal is vabd
and can be accounbed far are 40.2%. Sudents feal thal general bistogy matersal is wery large and complex
and & i gefficult fo find valid and rakable general bology materal on the nlemed, This happens bacauss
there aee mary sowrcas of subject matieron e infemal whose authentcty and valicily cannot be
distnguzzhed by sludenls. Students’ Fabits are also withoul thinking and go drecliy [0 sauoes of subject
matiar on the internsl 10 be cited in the ‘work of 1heir assignments even though their authanticity and
walldity cannat be dona, (3) Tha desire of students to lecluress 10 make vakd general bisiogy materal i
84, 1%. (d) The desire of stidenls 1o kaclurers for general biclogy material % De developad In the form of
& web zop 50 that its easil accessible for offine and online learning {10071 Valid leaming resources
nesd o be develaped by leciurars fo mesl student learning needs: 50 tat they can help students
understand e subject matier wel Lecthirers gme lways trusted to develop sslic leaming resowrces.
becausa they hawe compatence tham, While an the intemel anvane cen wrile course materal and shars
i with averyone, aven thaugh the writing & not necessarly vabd. This iz whal maolivates sudents 20 that
thair lechurers develog valid leaming resounces sa hat they hewe no difficufty s getling feaming resources.
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Furthermore, the resuils of the anzlysis of the Samester Lacture Plan show that Bialogy Educstion
shudents mist understand end masier 0 generml biokagy mateniak in detait; (1) basic concepts and
methodalogy of biolegy, (2] ceff and molecuiar biology, {3 biosystematics. {4} aratomy and physiclegy of
plants, |5} enabomy end physioiogy of anamals, (6} growth and develpmeant of plants and anmals, (T}
micaotaalogy, 48} geng':s and evoludian, (%) exalegy, and [10) bictazhnology.

Ire adddicn, e resulls of the anafysis of The general biclogy leaming rescurces used show thal e
ayieting general binlogy kemng regourcss anly contesn méderial fexd imagas, snd eveluaSan queshons
€8y w=l as instructions for pracbcum aclivities which ane provided ssparately by thepgecturer. So. her
shudents are only. ssen In memonze materal carcepts and are ned empowerad [0 be aide o sobe
proflems found in-socisty. The evaluabion queslicns provided can anfy ba done manualy and fie resuls
of the avaluation quaskans 38l hava lo be checked by the lecturer somabme = the Jiture ane then he
churer arnomces T vale o he siudenis. The compelancy test questions given ace In e T of
maltiple choice in each chapler with HOTS-based questions, The types of mutiple-chicscs questors wee
gnosen to faclitae the assessment of answers using technology, Furthesmore, this type of HOT-based
malltiple-chice quastons will encourage shudents 1o work on compatency Tessswith highar-onder thnking
theougn enelyzing, evalusiing, and cresfing. In general, it can be said that gemeral bicdogy |esming
rescurcas thet have Deen usad are 51l Brrded for offine learning activities and have not been inlegraled
with informetion tachnalogy. YWhen daveloping leeming madis, na:almnalijE. curncufum enatysis, end
analysks of sludent leaming respurces mus! first ba carmied aut =2 #hat the |eeming media thal will be
devetoped are in accordance with the uegency of needs (Fitdeniet al, 2048; Prenitnn & Hideyati, HI20;
Hedayali & Imnawali, 2020}

Tha mesults of the dasign stage can be explained as follows. Based mm tha findings fom tha
previausly defined slaqe, itcan be concludad that {1 mus! develiop fen valid ganeml binioghea! oontents.
121 Musl develop fen valid general bislogy conberd and be inlegraled with mformaton fechnology such as
a weib app so that il.iz easiy eccassible by siudents anywhare and anytime withoud being hinderad by
space and brme and 5 able o support offee and onling leaming. {3) The Bn genesal bology contant that
B inbegealed wilh informagon iechnology such a8 e veb 3pp mast contain compe nfomaton an the
laaming procoss =0 that © needs o confain maberial (lexl mages, and wifacs], mniabs, and vidoeo
futrialg, shudent worksheeds based on procect-based laming (FBL) and widas futorials an FBL actwibias,
and HOTs-taged compeioncy esls whose results canbe seen dirsclly by students, Thas, the foms and
typ=s of leaming media thet are sef in be developed are genaral biolegy content based on a web appon
the GEN-BID platiorm, The GEN-BIC platiorm is & program that can be accassed with 8 web Drowsar
and an android apsrabng system called GEN-BIC. GEM-BIC & & brand name @ the Brm of & logo
progpeed by the Dvacteests Ganers of IntaBiactual Propery of the Repubic of Indonesia. Furhermons,
general biclogy content based on the web app on the GEN-BIO platiorm can be accessed via fhe ik
nbips Japedubiciogi.comi. The display of general bislogy condent based on the web app on the GEN-BID
pletfcern can be seanin Fgure 2. The uwsar sccount dashboard for genesal boology content basad on he
weli agp on he GEN-BIO platfam can be seen in FiguregiyThe despiay of ane of e ten paneral biokgy
content basad on the web app on the GEN-BID plaffeem can be seen in Figure 4.
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SELAMAT DATANG DI MEDIA
PEMBELAJARAN GEN-BIO

mEomMesmor@Od@ B8
Figee 3 User Accownd Dashboard of Web-Basad Blological Contant on the SEN-EBIG Plalform

A wab spp s a learming mediz design that prorfizas the parbcipebon of students o commanicais
by utilizing maberials, digdad medea, mformation kechnology, ard fe inbernel so that the presance of this
keaming media i suitalia for offiing and ondine learming and can prediclably merease sludent inlanast and
achiavement ||z Harch 2021); Aibaet &, 302y (Januaneman & Ghofon, 2016); (Raur et al., 20455, Websita-
Based mede wil provide aasy acoess lor sudens hrough gggmatan cnnoligy mceperdently so tal
i will be easier for tem fo develop knawledge (Ferdensyeheta., 20200, Figra atal, 20200 Futhgggon:,
websis-hased medsa can be acosssad online by stucents anylme and enywhene when they camy putthe
BMnG Procoss (Astud alal., 2000

Prayilng & Hicayali - Davelopment of wabdased genenal bisiogy conterd on the.
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Figure 4. Display of One of the Ten Wab-Based General Biokogy Conbant ca the GEN-BI0 Piatfom
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Thix rasults of the devalep stage of Tis msmrcngn e epraned as fallras. 1) The regyes of
materad expar validation on web apo-Dased general biclogy condant on the GEN-BIC aapicabon can e
saan in fable 2. {Z) The ngulls of madia expert valdaton on web app-bazed general telogy content on
the GEN-BIC apphcation can be seen in Tabde 3. (3} The results gf pracitioner validaton on general
Dickogy content Dased on iha web agp on the GEM -8B application can be sean in Tabie 4, The resulls
of the :'em:uiitﬁr 1e5t by students on-general biclogy content based on fhe web app on the GEMN-BIO
appllcaton can be ssanin Teble 5

Tabde & Resulls of Materia! Expert Walidalion en Web i pp-Based Gensral Biology Content on e GEN-BI0 Applicstion

Ho Azpacks Ecoen Crilorias
1 Compltiress of qeraral bickay cortent based an T e ape on B ) Verpwabd
AEM-BIC plationm

2 Web app-based genaral biclooy confient accurecy on the GEN-BID s Very walid
pare

3 Webepp-based gereral biclogy confent preseniston on the GEN-SIC 100 Very walid
patkme

4 Tra wuth il the besc concepls eand medhodalogy of epkgy fom ] Wiy wakd

perasl bislogy conlont wob-baged app on the GEM.BID platferm
& Thecorechness of cell and mofecolor bielogy concapts from web app- 0 Wery il
b gerare blokogy donlenion te: GEM-BIC paform
& Tha tnth of tha bicsyslemalics concapt of wab-baged gencral biolagy 100 Viory walid
eoriEnt on ins GEN-SIC piatom
r Thaph of the concepie of pleak aratemy @ phasekgyinm 1 Very wakd
general bology confert based on @ 'seb app on e GERSEID platiom
g Tha tnuth of the concepl of animal sraiomy and phvsdogy Fom aeh- Lol Very wabd
tezgnd pereral biokogy comant on e GEN-BID pafom
9 The truth of the corcepl of growth and divelprant of pans ard 100 Very vaid
arirmak from weh-naced ganere Doogy comen m ha GEN-BI0

patk
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Hi Ragaety See Criteriag
TAT TP Careiness 0f Moo a] concepls Fom webeed general T Very 2k
hioiogy tentert an tha GEN-EBE0 plasnim
11 The udh ol the poncept of genedis and ha evolution of e (eneal Wi Wery walid
b ooy pomient web-tased app on tha GER-BI0 plasom
13 Thetthof the concepl of bivke chrokogy from genesal Soiogy cordent o] ey wakd
weeb-hiased app on Fe GEN-BIC platiorm
Mtagh oe 0 iy wakd

Tabie 2 shows hal fen panaral biskgy contend based on web apes on he GEN-BI0 glatierm asm
declared fo be very valid from malenal elements with a value of 33.058%. This can be used as a
racommendalion that ten genest biokgy content web-based apps oo the GEMN-BEO platiorm feam mataral
elemans an sudake or general balogy Iearning in Baology Education in Highar Bducation. In adidition,
ihe genesal bialogy contend based on the web age on he GEN-BID piatfoem is dedlased compliiste with a
sooee of 9T% The general bokegy conbent based an the web app en the GER-BIC platfeem is declared
compiete and & deckred aocurate with 3 valig of 36%, The genaral Biciegy content based on (ha web
appon e GEN-BID platform i 2tated 1o be wery wel prasented with a soone of 100%. Ingut fresm matarial
experts, namely reseanch data from developers and research results from scientifc journals can be added
o general bology comtent based on hie web aop on the GEN-BID piatiorm se that studenis canbe
assimned to dscuss exisling regearch probéams. The futh of the materal concept = very mpodent fo ba
given o sludants a0 that hey do not experdance msconceptions and can achieve leaming goak (Azizah
af . A5 Hedavali & frmawatl, 2113, Emors in conveying material concegts made by lechirers o
sludents will me¥a shidenls fal in-leaming and shudents will be unekle ba sofve the problems they e
Tacing through wrong concepls {Frayiino & Hadavati, 2020).

Taida 1. Modia Expeet Vaidation Resubis cn Wab App-Based Ganeeal Biclogy Conbent on the GEM-BID Apgdication

_Ha Hisparts Beone [ Crivsrias
] Wik appbased geneml binlegy ronient companerd. on the GEN-AIG 10} Wary wlid
plasmm
2 Wil 2pp-besed general Diolody content diplayed on the GEN-BID 375 ary sdid
it
3 Tecnical qualiy ol web-based ganeral beobogy conent o the GEN- 54 Yary walid
BD plaifrm
4 Webapp-based goraral blology confent visshzaton on the GEN-BI0 1M Vary walid
plasnm
5 Wb sop-based gererd Bloogy contenl design on the GER-EID L CW] ‘fery wdlid
pirsm
il Typograp by of general lickegy panlert web-iased aop on the GEN- 78 Walid
BAD plaifrm
7 Ihusireson of penaml biskegy comlens based on e web e o ihe 104 Vary welid
GEN-BI0 plaom
g Vel pop-rasid gancral Bioiogy content dasign on the GEM-BIC i Yary welld
plasm
5 ‘Wit apprbased peneml biolegy conbent bypography on tha GEN-BI0: 108 Wary wilid
peadim
| Hhgration of web-baszad general bickogy corler? an the GEN-BID K] Wery wilid
plasm
i | Apgropristoness of wab-based genaral bology content BEnglege on 100 Wary walkd
L GEN-BI0 plalform
2 Elgihil by of pregonling web-based genoral bidogy canfent on fhe 100 Yary walid
GEN-BIC plethom
g AT Wary wdid
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Tabke 3 shows that the pereral binlogy conlent basad on the web app an the GEN-BIC platicem i
stated o be very velid fom the mecka elements wih a value of 347, This can be used s a
recommendalion that the general talogy content hased on the web app on e GEM-BIC platform from
madia elemenis cen ke declared suitahle for use i l2aming in Biclogy Ediscation in Hgher Education.
Madia expert commandary i $e media efement of the paneral bickogy conbent basad on he web app on
the GEM-BID platfarm is pood. Good mformation bechnology-bassd learming media ase media thad provide
=38y acosss and conlen complale enformaton fo help studank understand concegls and devalon
knowéedpe {Hartoyo & Abdul Gatur, 2018), Website-basad leamigggmedia $hat am intemsling and
genarale shudent intarast in feaming are meda fat condan matenial in the form of Sed, images, videos,
minkans, sident workshasts, and compelency lests (Faua & Waksum, 2000, Saclon et al., 2020, In
acdition, websteDazed kaming media must have & design hal is easlly aceesshle, sasy bo ead, and
atracts users {Figna et al., 2020),

Tabde A Raculis of Pragimiensr Validation on Web App-Based Generd Biology Content on (he GEN-SHD hpplcston

He Ak hiitsl {% ] Hrbsrin
1 Wb app-trased gancral biokogy contant dasin on tha GEN-BI0 100 Wary wulid
plasarm
2 Complieness of paraal binkagy confenk basod on e web a g on thie 91,67 Wary salid
GEN-BI0 platiom
| Canoz pt des oo o of web-based general Biodogy cantenl on the 25 Wery wilid
GEN-BI0 pledm
i Types ol sudent aciviies on web-bosed genenal biokgy conlesnfon BOLGS Yy valid
the GEN.BI0 plilirm
5 Wiebeo-kased ganersd ofogy continl compatery St on tha GEN- ] Yary welld
B0 phiifrm
i Wab:haead gereral biology condont mindab on the GEMN: Bl platiorm 1 Wary wilid
i Compeativity of wel 2pp-based gararal Biolugy content on e GER 100 Very wilkd
Bl plafarmaith the developmental Il of slodants
Ararage 5,53 Viary wnlid

Table 4 shows fhal fe genesa bofagy contand basad on tha welr Bop on the GEM-BD platiorm
can b2 declared veny vaid from the praclitionars point af view with 2 value of 9533%. This &= very good
i ba recommended 50 thal d can be used inlearming in Biolgy Educstion in Higher Education.

Tabda & Studant Aeadabdity Tost Hesulis on Web App-Based Generaf Biology Contendt on the GEN-BIO Platfiorm

‘Flmpnm-e |"p
g it Strongly Agres  Agres Dent Agres Disegrice
Gararal bology content ienity web-based

: aop on e GEN-BID etfors 6 G < 9
a5y a0 s I wab-Discd general biology
2 confenton e GEALBO) platform 358 80,5 ! "
Easy apoess aryfme and anpwhere
| qenval biskogy contont pesed on aeeb B H ] 46.5 ? ¥

#pp on e GEN-BED potlom
Seturdy aof personal dats of isersal
4 genernl bivkogy conlent bisad on aweb Lk 41,0 45 1]
Bop on Fa GER-BED pletiom
Ea=e ol epueraion and aocess meru of
5 gerrwaral Ekctogy contant baked on e web Az EZ.B ) 5
iop on e GEN-BID patiom
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Py |

Birongly Agee  Agres Dot Agres
Lomplesness of geneal biology mnlen)

eyt £o e il Sopon e GEN-BI0 a1a 335 4 E
platosm
Epslemainsof gereral niciogy corien! arg 851 P
web-bEsad app on e GEWN-EID piatfoem °
Imaces araiabin in the wab-basad ganeral
gy comen agp on he GEN-BED 54 813 a4
plaboim halp shdents undensard e !
corcepl

Langaage Clinly of general bidogy anlen 503 0% T
web-besed appan e GEN-EIQ platform '

The: genaral biobogy conbent mernes bazed
or fhe web app e e GEN-BIO platfrm ‘
are gasy in operafe and access for et B4k 94
sludnnts
Theweb app-based general biciogy
content sudent achity sheel an the GEN- o 751 31
241 platonm helps enablie ndependent and ;
classical Baming
Tr qerenal blokogy conbord sudant actily
shel bscadd oy thiewabi app on the GEN.
ED platform contains mmies of e and
technckgy
T gereral biskogy conier, sudent aciiey
shzal based on the web app on the GEN
B platm reflects tha syriax of the
projed based harming modd
Thirwmb app-besed genaral bickgy
canient e | quizon the GEN-BIZ plefom e R 23
can daval oo hiher-order thinking skl
Thewab app-based general biciogy
CnEn covpesany ek on the GEN-BID 256 LR 115
platfomn refincts higher-order frinking skilks
Thewe app-Dessd qenara] bidogy
aonted mndasan the GENBIG plalarm
hedps students wdrriand and prove
COIDEIE
Wb appbered ganeral biology conlent
miniahon fra GEN-SI0 pladome reksted fe 1E [ T
1T anil fechnohagy
insinaticns for canduding the panesad
b nay Con B competency et Basad on 145 a4 47
e wit Bopon he GEN-EID platiorm are :
eary 0 ndersand
The mieh ap-bassd general biokgy
rnien! comgalency e language on the 2k B3.h )
GEN:BIC) platfor |5 ey lo understane
The inlersslve Torm Gl genaal bisiogy
coraam hasad on theseb aop on e GEM- a2 215 21
BIC platiores: hidps mzazune Ihe abidhy of 2
by = derd
The: vale that imimeciabely aooeers nlhe
perrenal Biclogy conlent based o e web
app on e GENGEID platform mekes 38 358 T
stidents foed challanged anc more cargiul
i prepare themasves befone doirg weork
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Ho AspRcts Ress o %)
Birongly Agee  Agres Dot Agres Disegree
The general ckegy rontenl hased on Ma
well 2pnon - the GER-B10 plafoim Fal
#  itenis leamcan generals ristest in 213 L 14 o
ATy
Cenerd Boogy Cormert Dased on  weh
A apgen the GENSIDpladom hat dudents EEL b T 4

keam can lesd o Inckiperdence In learming
Tre {eneral lckqy tonlenl based an the
24 wubapp on e GEMN-BED platiom skadied nz | 23 24
by shderds can imprave lgh-kyel sbiides
Tha general lickegy conlent besed on he
et apg on e GEN-BID pladlam b =
i3 red ek i suppocing gecerd bidogy F S 4 g
leamirg
Weh aop-based gerarad bokogy canfent on
26 fhie GER-3IC platiorm is slucfured and pil ) 6.8 i | 1]
ey o undersang
Genarsl bizkigy conmient based on e wab
i app on the GEN-BID phform can Irigger 285 G4 § 2
student aming raothvaion
T general trokeqy content tesed on the
weh gpp on the GEN-B0 plaform can
maka it el o e qersaral Biology
eiglatel
The Eypes of guestions on ganark biokogy
cordant baeed on §ha weh-aop on e GEMN- 195
BO plafform can fosler slsdenls’ highar-
orter hinking skits
Slucent scfivikes on qansrsl ol
e coeenil baead on o wab appon the GEH- 99
Bt plattorm ave i ancortsncs with e
Ao of [he projaci-bagad inaming madsl
The competenioy mston ganenal bickoogy
conden baesd on fhewed aop on e GEN- 9
H B0 platiatm can maasin the level of A 808 al o
sturent irrle ratsnng
Teat INAJRE. And Wie0a on penes
biolagy conkent e an e web - agp on
tha GEN-5:0 plafom help s dents masisr
Lo
fyerage da0 =15 i 1

28 dBE 815 5 2

i

gén 4.5 14

0.5 § a

32 gtz 385 a3 0

Tabls § shows that 43 students strongly agres {34.02%) and agree (57.53%) with vsing web-basad
ganeral biclogy content on e GEN-BIC platform for peneral biology leaming n Balogy Educason. They
really hopa et wab epp-based genaral bidlogy content an the GEN-BID platform can bausad for offfine
ard anfing learming 340 thal 0 can be usad armtme and anyanen, The general Dinlgy contert based on
Hhed ey App on e SEN-BIC platform & in irg with e statlement of fhe resalls of pravicus shadsas tal
o of he websile-based lsarning media must make it easy ko sludents o obtain valid subjsct matier,
provide flemblity in conmunicating wn educalors, provice mataaton o deveiop Enowledge, mases it
gasy I master the concapt of subfect matter, and makes § @2y o improue the 2st-centuny sisls of
siudents (Figra st gl , 202 Fauri & Maksam, 2020; Asiut el al, 2020 Haryenl & Saoudra, 202 1; IstEaroh,
2021, Afilia et al., 2021, Hidayali & Irmewab, 2019,
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Compared 1o the findings of previous gudies. he findings of this study are unique, namaly general
biclogical conten thal & integeated inl the web app and infroduced 1o the GEN-BIO0 platfarm. The genesal
biokogy conlent based on the web app = equinped wih malena defvery videos, equipped with minfabs
and labaratary work bionid wdeos, equipped with studenl workshests based on project-based leaming
and videno whonsts on project work stages, and compatency tests based on HOTs. Pragct-basad leaming
achwilies (FBEL) on the GEN-BK] platform suppar all shudands to wiork on carain projacis related o
prodlems in the community Shet Bre refevand 4o ihe eubject metdler and without resinchions by educalors.
They will leam o fnd probams hal they wil find sokitions b through prosct activilies independeantly.
Through discussion and collabaration with educalors, they wil learn to design, scheadule, imsement
projecls, manibar projects, fest project resulls i front of others, and evaluate ard refledt on projeci
produsts so 1hat fey can be implamanted in the commaurity, Thie HOTs-Eased compedoncy tast is wary
suitabie for the imellecios dewelspmant of sledents in higher edicaBan. Sludans wil ba diected o wark
on camgelency tests with Mgher-order thinng Shreugh analvzing, evalualing, and cregting, Thus., after
compietng be competency tesl questions, sudenis wil gain higher-cader thinking experence ard anme
accuslomed 1 daing hughar order thinking in leaming.

CONCLUSION

Based on fha research findings, the conciusion of this etudy is thal general Hmmrﬂenthmad
on the wab spz on tha GEM-BIO platform i swtable for k=2 in learning in Biology Education in Higher
Echication, This is reinforced by the velidity of fie malenal elements (%8 06%), media slements (94.4T%),
practiioners [95.33%), and shudard readabiily {34.02% slrangly agree, 57.53% agraa). The ideal end
mtact Barming macka bo meet the reeds of afine and anfing leaming that is mdependand or classical in
todzy's Biology Education m Higher Educatan is general binlogy coatent basad on a web spp oo e
GEN-BID platform because (hés madia conlzamns fen bidogical malerals {led images, slc), and vicecs),
miniabs and videda tulorials, studend worksheets basad pn project-basad leaming [PBL} and wdeo
utorials on PJBL activities, and competency tesls based an HOTs, Tha recommandaton of tis resaach
Tinding dor Rechunes and- slidents of Bislogy Education at ndonesian Usiersties is that sl of wou can
fake advaniage of wab appbased general Bolegy content on the GEN-BID plfform for karring because
this madia has been confirmed o be valid and accountable,
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