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the covid 1% pandemic forces us to study from home or onfine Seaming, The
gowesmiment made a new pokoy in the farm of limiting community social interaction
which i the end had an impact rat anly an the economic and socad fields but alsa on
b edication secior (Barbour e1 al, 2000, Borug et al, 2020; Mustakim, 20300, Since
darsesla was officially sffected by the comens wirus, (E reguires anline leaming ta
replace face-to-face conventicmal learming s that students conteus 1o necalv
learning (Herliandry ot al, A200 the teachars ahilll.'!,l 1o wtagrata technodagy will
greatty affect the anline learning process.

The pandemic has only become our trgger ta be able to develop online learming, it i
ried an ohstacle to continuing the learmeng process in the classmoom Every university
will definitely make nravtions 19 Comitue 10 cary oul the learming prooess sdwen
thiawgh nat throagh face-to-face meetings. One of them |5 Srayjaya University, which
alvaays strives (o Innovate in dealing with the pandemic and ather similar challenges
or pbstacles in the learmng prooess. Snoe Indoresia has been affected by the corona
wirug, coe af the eforts made by Sredfaye Univerinty especally Biology edumtion
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pragram o keeg the learning process going s by conducting lectires online, Sased
on abservations of ealine learning experiencing vangus obstades including not all
Sudsnis sazily accept arbine Laaming. The pattern af lsarning that wis previcusly
carfiad oul lace-to-1a0e 19 arding makes it $iflicul? fer students 1o adapt frem warkas
factons such as unslable network cornections, especially plus studerns wha are in aneas
far froen resiclential areas, Hsited student quatas ard are requined 1o have resdiness o
leaming. In adgition, the charsoer of bisiogcal material that s close 1o ke requinas
contextual Faming There are several biology materials that must be esplained
through practicurm. One of the solutions used = the wse of 2 wrtual lab, which s
neidared suceesstul i digtance lsaming

Ter ratian a3 misch of the hands-on lab raiing a9 possible, even lnan online ke ing
erndronment, o faculty pursued instnactional rmovations with vanang degeees of
success. Some of these tools, technigees. and appooaches were discarded wish the
reburm b in-person classes, bt most of them were retained. in whale or part, becauss
they had the potential te marove the studerts’ experience of the in-person kesming
envirarrnanl as well Dihers have also lound thet while vinusl @l alone canno
adeguately subskitute lor in-gersan expeviences, virtual ool in cambinatan with
physical axperienoes, can be partculaly efectis (Grmith, 2027, San et al, 2008). The
charactenistics of the material in bialogy cortent require a Iot of practioum, judging
fram the aspect of the media used, of course some universities hmwe certsin polices
regarding subjects that require exgperimentation. mak.ng projects, feaching practice
arl 50 b0

Cviline learning is beaming tarmed out by teachirsg staffwith shacants at different times
and Locations with the same qoal and ms imglementation unilizng the intarnen retwoek
(Baber. 20231 Basad an the results of previous shadies, Qnline lachure activities are
inflisnced by learning models vath several approaches such as learning media,
corminicatian modek sl spproprise lEaring Syles whatever the canditiong, i the
eacher af Laclurer can Carly out Lhe leaming peocess pralessionally by adapting and
innovating by combiming leamirg models with techmalogy, of couse al eaning
processes will run well lechrens whio have been tesching for & lang e wall certainly
eazily atapt some keaming strategies wel Anwar ot al (3114 said that a teacher moist
be able tao adapt to any sibuataon, they should also behave acquined special knowledge
fram the teaching process that has besn carrisd out many years and from development
prafesdan. By chocsing the dght Lesming model wehnology, onlire bectures run
srnasehly and effectively [Anwar et 8l 2014)

Apart from wsing aching srategles. using tha nght digial platform can halp in
understanding the matesdal (Syahfisrl & Hedina 20221 In anlire learming. teacher
competence also plays an important rale in obtaining shodent competency, because
Biclagy contaipg sy shoteact concepts (Tl 2010). Teachsrs are sepoctad b be
digitally cornpetent becsuse online karming requires thede competendes so that they
are alile Lo develos existing digital competencies in students lod the purpose of betler
understancing and seplicatien o the fleld of sdence; especally blolsgy or saence
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subjects, One thing thar teachess can da in teaching online s to use the e-learning
syt which is used a5 a tood fo assist the leaming process and increase stadants'
understanding af recetving material (Bulic & Blapeyic, 20200

On the gther hand, orline learning has many drewbacks. This is supporied by several
stugies related ta the effectivenses of anlne laarning. Based an study results (Maulana,
2027 eeeanch shows that 24% or 27 stuclers out of 28 shudents did not comiplets and
when vigeed From the activeness of students m panicipating in leaming onby 38% and
thiz made learming inaffecties [Anwar et al, 2014} Loarning s considered lpss ¢ffective
because the leaming objectives have not been achieved due to the unavailabikty of
suppariing indeemation technalegy teclifies, the alility 10 we technology, and the
wistalile condtion of the inbemet nebwark (Deiuban et al, 2008 Panggabes ot &,
22T

In the same study, [Mustabom, 2020} further explained that the abstacles faced dunng
onding learning were as many as &8 7% of studerts experierced problems on an
unstable intemet nedwork, §5.7% of students wsid that the task was oo moch, 56 7%
of studerts find it difficult bo focus, 53.3% of students experience problems with limited
intermet quotss. complicated pladioms used, and preder face-1o-lace Wearning, The
learning process has also implemented discussions, quirzes, ingividual assignments,
lectures, lpaming wideos, and groug assignmants, Thug, oaling learning is stil camied
ol even though it has some limitations.

Based on the ressarch of (Jamaluddin et al, 2024} in the onkne leaming process B5%
af the maberial abtained by shadents i@ more than sufficent and 20% stated that during
the enline l=arning system the infarmation obiained in leciues was lacking. This
caused by the teaching method wsed during leaming. During online learning,
understanding material with instructions that hase been explamed & a challerge sa
that some studerts find it difficult to understand lecture material. There are sevaral
courses whose material requires in-persan ectures and using this onbine system is felt
to be more difficult, lor example in the Embrpology cowrse i the Biology Education
Study Frogeam. Tharsdone, the selection of the nght media mest be made by the
becturer and acliusted §o the subject being taught. And this 15 3 chalenge far lecturers
and stadants

Meanwhils, based an res=arch by [Robhmessati, 2015) the effectiveness of leaming is
marked by the success of defvering students 1o schieve the leaming ohjectives that
e been 5ot irvalving students actively o support the achievement af teacking
grak prowding an attractive leaming expenence, and having facliites that suppon
the teaching and learming process Eorthagen (2017 ofiective leamirg from the wew
af students activities i learning nclude commurecation: and mastery of beaeming
mater@dls, in addihon to complete learning cutcomes, esponses of intoreste o
students, ard do not experienc e difficulties in implementing l=arming onlire. Studend
suecess onkne i highly degendent upon ergagement and the types of leaming
activitios used (Ba2 Kwon et al, 2075 Hung et al. 2020 Ma et al, 222 Aoblyer ot al,
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FMBL Wweb based-biclegy leaming reguires a solid infrastmuctire sysaem sich as
compuier hardware and infermet connection (Vell & Calik 2023}

There are many learning platforms that have emerged a5 a result of the pandemic, of
course these applications must be evaluated whether they can continue o be used
euen thowgn the pandamic ks owee? ar (5 net abile to sappart the teaching and kaem ing
process in the future, 'When vewsd frogy the aspect of leaming. onkine learning has
several advandages and dissdvantages Web-based lectums do have disedvantages,
induding lack of visual cues and feedback which help iachers evaluate undarstanding
(Miller, 2008). Therelore, the online leaming process, which is not used to being done,
really nepds o be evaluabed, b this enline laming slfect ety implemeried?

OF course, every ubersity will be difterent in dealing with 8 pancemic and each wil
hawe different challenges and ohstacles, especally those faced by lechumss and
toachers in the leaming process, some are affactve and same are not LSince the
begnning of the pandemic Unsr has implemented a biended and kybrid leaming
pracess, which is then fully oniine because the pandemic is getting higher.  Blended
ared hyiorid learming there are no problems in the implementation of kearning, but what
it the teaming process bs camied out in full onkne, this sl needs w0 be evalsaned
further Fven though UNSE hes prepared a leasning platform {e-learring LIMERS, ks i
encugh o just use that platiorm, and can it min effecteely?, Thenefore, this study aims
to ewaluate the effectiveness of arding loarning in the ml:ng;.l Education Program at
FEIF Unsn. The shudy seeks to assews various aspects including the asalability and
suipport of Bolities and infrastructiure, the roles and resdiness of siakaholders (uuch as
becturers fnd stucenss), and the oversdl qustity and confimity af the anling keaming
process within the program, The etfectivenacs of laarning will ke acsessed from sevarsl
asgects including of suppart fackities and infeasiruciure, stakeholders, and the learning
pracess in the Bulegy Education Frograrn, FKIP Ursri

HMethod

This research needs o be carmed out so that it can be known whather dinng the cosid-
@F pendemic there was a problemn or a success that could affect bislogy learning =
that the effectrveness of the application of online l=arning in the Biclogy Education
Sudy Pragram, FEIP Uneri This receanch o anly Emited to abservng the sfectieansss
al the aspects of support, Facilities and infrastrocione, stakehalders, laarming process
and studant achimemant index using the quastionnaine that were mada,

Thils reseanch wil be cared ouf in the Bickagy Education Progeam, Faculty of Teacher
Training and Education; Sriwgaya University. The populstion in this study wens lecturers
arl students of the Biclagy Education Program, FEIP Ursri The sempling technigue in
ihiz study used a randormn sampling technigue. Todeterming the rumber of samples 1o
kre used, the reseancher used the Sovi formula. From s papulation of 17 lectarers and
216 shadents, the sample wis 16 Lectuers and 140 studenis at Blolegy Education
Program in a state university in Palembang indonesia. 16 lecturers consisted o
teaching staff with average age of 15 untd 61 and 5 until 20 years in teaching
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expeience aemge, 140 shademts come from three academic dass, with 72 students
comes from 200148 class ar fourth yaar students, 71 students fram 2019 class ar third
year siudents, and T3 students from 3020 class or secord year tudenls,

The research procedure starts from the plamming and preparation stages, to
implsmentation and completion At the preparation stage, namely reganing a
research insirument i the form of & questionnaie which will be istributed via 3
googie form link and interview guadalines for same of thie resilts of the questian nairg
which must be oxplained further, espeoally regarding biological content that reguires
cipermentation. Furthermome, at the implemertation stage, namely distributing
gueiiars 1o lecturers ard siudents in the ferm of 8 questionnare and distributing
wia @ goegle farm link,

fnd the completion stage & in the form of processing data and analysing the data
that has boen obfaired from the rosults of the questiormaires that hawve besn
distribarted, then irerviews with lecturers regardhng biology contert material wil be
conducted

Tabrle 1. Student Guestianmaine grid

indicater  Sub-indicatar Criteria  Question
] 1,
Faciiigs and E:'-;{_'I:}H '3":
Irlrastr e are IT Literacy 45
Support i 67,89
Instition  p 39 42
Siakeholders
Student o o, op
fpaardarn 5
ngiviclual ie 17
Tk Graup 18, 12
Learing i incividual 20
Prooses . | CoMIpThomin Graug 2

Teaching materials Individual 223 ¥
IMeraction  Indiidual 24,25

The completion stage is i the form of processing data and analysing the data that has
boen chtained fram the results of the questionnaires that have been distritasted, then
carrying out a descriptive analyss related to the research that hes been carried o,
then the results of the anabysic are discussed and concluded so that the desied
Fesearch eults ane clathined, The indicstars of effactversss conaist of suppoet i the
foern of faplisles and infrasonaciune, pladomn, siakeholders, and indcatpes of thae
bemrmiing process bn thie form of ghing assigrments, urderstanding, teaching matberials
arwl interactions [Dewa ot al, 20200 Farkhani ef al, 2032, Mandasan ot al, 20200 Wang
el &, 3023). Dwta collecton bechnigques carded oub i thiz sudy weee threugh
quéstiormaires.  Questicnnaire daty aralysis was conducted 1o detennine  the
edfectbreness ol anfing learmirg through there spanges of ledurers and sudents wha
can be irfluenced by infrastructune duing onine learning, the leaming prooess durlng
anline learning, a5 well as support from institufions, lecturers and stsdent guardians in
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onling learming. Data analysis was dore marually by caloulating the results of the
answers ard the urconverted 0 percontages The questionnaires a closed question
Ligireg the Guitman scale,
The l=vel of effectveness @ online leaming can  be seen from the value of the
interpratation critena bn the fable as follows:

Table 2. Guitman scabe nterpretation writeris

il
21% - A0
A1% . B Effectioe eraugh
6% - B0 Effeciive
B¥%-100%  VeryEffective

The insrument 'Ihll wd.l I:-& n'ﬁE'.!EurEﬂ in this research o the eflectivensss of the

rnplementation  of onbine bology learning Before making an instidmenl an

instrament grad needs to be made in order 1o facilitate the develogment of instrament

marufacture. Questions given o the questionnaire for students as many as 25

gquestians and 22 guestions for lecturers. The questans consist of sub-indicators,

namely facilties and infrastruchare, stakeholders, tasks, understanding, feaching
ateriss and ireracnong

Results and Discussion

Thig revenlty of this study explores the effectiveness of the aspecis of support, Bacilites
ardd infrastructure, sinkeholders, leaming process and student achievement index that
described one ung per irdicator.

Description of glatfoms that are widely used besides LINGRE e-learning

The results of sident sl leciurer andwers reqanding plaliooms that agrywidely used
ather than Unsri e-learming during online Learning wil be congpried in the feem of
parcentages. Furtharmare, the peroantage results are displayed tn tha form of images
a5 shown in Fl.gurlmmd Figura &. The percentage of platiorms that are widely used
by studeris during online kxaming can be szen o Figure £ below

L]
TESPN

m | [ F1;
- TI% pri o -:.r.m
_-'

. ;ﬁg ¢

Figure 1. Percentage of plattarms that are widely used by students dunng online
Isarning




Five effecivaness of oriise feaneing is the methemancs ang soenes cepariment v 15%
lenmisp Wningy

in addition b using the Unsri LM3, there are several other platforms that ane used to
suppart the feaching and Lleaming process, ingliding those sted an Figure 1 the
platiermn that is widely used by studerts (s Gaogls Oacirgam with 5 parcentage of
THSTS arel the platorn that i slighthy wsed, consiting of Schaalogy. Chamia and
Trella with & pecentage af 0.71%, In sddition to Goegle Classroom |, tlee i s the
G platforn with & percentoge of 45% wad by sudents, The erder of prederence
Lenvels. for platforms that are widely used by studems duning ondne learning apart from
Unsni e-l=arming fromthe most used ta the never used ae Google Jamsroam, Gnamio,
Goaghe Teams, Chamida, Schoclogy and Trello. Then the percentage of platforms that
Are widehy dead by lactures during anline learning can be seen in Figuee 2 ag fbilows,

s o Lo
3 S S

Figure . Percentaqe of platforms that are wicgely used by lectuners during online

lmarning

Bt on Fiquee 2, 1he platfarm that is widely wisd by lsotanens during onlire eaming
s rio ciflerent Iroem students, namely the google dassream platfonm with 4 pescertage
ol 50k, The platforens that wene never used were Sthoalogy, Canilo and google wams
bacause there were no lecturers wha chose these platiorms as the answer ta the
platfcrms that were widely used. The order of preference level for platforms that are
widely used is Google Oassroom at 80%, Gnomio 113%, Trelo 6.7% and platforms
that are never ussd are Camilo. Schealogy, and Gaogle Team:.

Ginaghe Classrganm i4 e most used because it 8 8 bes web-besed platfonm, Googls
classmoem makes it easy bo (réale dlasses dutribule assgrements, communicate, and
stay organized. Teachers can quiddy see who has or hasn't completed the woark, and
provide direct, real-time feedback and grades right in Google Clessroom. Assignments
appear in your Google Calerdar. The most commoen reasen for the choice of an onlne
lesrning platfarm are socedsibility and. sffordability, lor esample lecturers can Enk
wirlual lab wideos tkat studerts can study and can diredly dsouss thiough fonims that
have been provided by google dassoam dhirathy. Googhe Classioom impraved the
reading and wting performance of Synan students. Studerts shownd  positive
attitudes toward using Google Classoom in terms of s sase of use, usedulness, and
accessibility (hlbashdawi & AL Bataineh, 2020)




LG Five efictiveness of omlee fearsing e rhe morhemeics ong s noes gegariment v
bmmen Wolngy

Oescriation of he lechiae SuppoT arfonms wsed during online daarning

Platicrms used during online learmng are comverted imo percentages, which can be
==en in Fgure 3 a.nﬁg.lr\ed bedaw. The percentage af lecture supnort platioms used
by studeris dunng cnline k=aming can be ==en i Figure 3 below.

ﬂ'ﬁ"‘f‘-"'rl"\.l s

l l li-.:---
Lﬁ{}mf o &

Figure 3, Percentage of platforms sup porting studens lectures dusing gnling leasming

Based an Figura 3, & shows that thare are several lochure support plathorms wsed by
students during ankne learning. The zoom dowd meeting platfarm is the platformwith
the Righest level of preference, which = 933715, thus it can be sabd that the zoom doud
ereeting glatform iz o platform that s widely used by students s b Suppart plathorm
during lectures, In adsilien, ther is sso Whatsapg with a percentage of 5643% and
the YouTube platlom with & percentage of BI%, The platform with a low bewed of
preference s the signal platicrm, which is 2.14%. so it can be said that this platform is
a platbarm thal i rarely used. The order of platformes that are widsly used by Sudents
o thede that are used a litthe by students based an their level of prelersoce are 20am
cloud meeting 95 715, Whatshpp B643%, YouTube 30%, google meel TTAEN, email
S214%, BEB 2143, Faceboak 105, telegram D20%, twitter 3.57%. cisog Wb 1204,
ardl tha final order s platform signal with a percentage of 2.14%

From tha imtandes results, several reasors far lectuners o wse these platforms are, "wa
prafer the Zoom and Whats&ipp apphcations is because they ane veny oasy and efficient
1o use, there are no difficiiiies in using them”. both studerts and lecluners dhoose the
zoom application for smdhrencus lkaming and WhatsAgp lar asynchronous learning
Wil for ¥YouTube reasors they sad that * . through YouTube, we can not only fake
several sourmes wn be used as leaming materials te.g Virtual Laind bt can alsp knk
assignmends, far example. ieaching practics, expenmenting, making projects or cerksn
praducts by reconding them and then inking hem en YouTube, ours sisnent i
alio assigbad by the number of people who like and subsoibe G0 et video and the
average value 5 good, the aseament we do mist be lali, because we dant da
practicumm 5o the agssessment also doesn't assess skills like dureng real practicum”,
Eurthermone, the lecturers said that “for certain matenak, the wirtual Lzb would be
better § combned with the real Lab®.
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in adoition, the conversion results from students alsa show that there is also a

supparting platfarm used by lectirers during onkne earreng leciures which can be
soin in Figure 4 bele,

b e

5II|II'i-- St
S IS p

Figure 4. Percentage of supporting platforms used by lecturers during anline learming
Based on Figure 4, the supparfing platiorms thet are widely used by lecturers with the
Fighest parcariage level are 2oom claud mestirg pladfoms and Wheehpp, which are
2355, this is no diferent rom thel wed by sudents 0 sddition. 1he Goagle Mes
platferm with a percentage of B0% indudes a widely 1sed supporting platform In
contrast to students, an the Telegram, Signal, Facekaok and Twatter platfarms, which
are platiomns with a percentage rate of O, 1 means that no one uses this platform ac
a suppart platfiorm during online f=aming lectures. The following is the order of
supparting platiomns that arewidely used untd thase that are newer used, namely zoam
cloud mepting WhatsApp, google meet, emall, YouTubs, BRB, cEoo Wabar, felegram,
Facebpok and teitter signals

Dascrinfion of e affaciieness af the fupoor ndicalors

Tho afactveness af the suppart indicators 'fa shudants and lecturers dumng -onkne
learming is comearted imto percentages, which can be seen in Table 4 bolow,

Table 3. EMectieneis of support indicators for shidents and lacturer during online

|E:Ir|l|.r'lll}
College
..... ~Yes  Ne “¥es  MNo

Aderjuate
1, retwark £204% 5TBE% i‘:{‘q"‘: 867 113% H'r":;?‘m

COMneCt o il

Lochurers who \ar
2 teachaee ablets SOTTH 5299 m,limf:'m.~ : : :

e T il

ety ared Pretty
1 lpcturers FERTL A wall L13% 467N

famcerned are igood
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B, Cultues fres R % ATEGR enaugh 533% 46TH enaugh
quo i
Effecine !
1. Frooquota usage ST.HE% A2 14% analgh 2% EEI'}E:. inefiactive

Free QuKAa |15 n
B accordancewith 19285 B071% bl 333% BETH  IreMeotive

it
the nowds ) "
E-lparning Wery
g training . A% 33157% Elfectws 953% BTH Hective
Urelerstanging of v
10, E-laming 67.AE% 3214% Effective S953% ATR ﬂTr-‘e
fraining
Prowigion of
Lezsming tools Wery ) . )
1% frexm sbadent I 427T% aiflme e
guardians
Prowisian of
quatag from % WErY ; . .
12, sarrt al% i o
_ Quardians ;
13 - m;:_:"ﬂr 3|4 BISTH neflactive 03 60 neflactive
Wery Effectve
1
Average % % Ry liw—_m s s iins

Based on Table 1 shows the results that the level of effoctweness of the indicaboes of
=ippart for students during online learning is very effective with & percentage of 20%.
This s evidenced by the resporee of studeris who filed oul the questionnaime by
stating thal the irdicators of support fer students are veny good, thic s be een in
the adaguate network connecion with 3 percentage of 42 14% with a farly effecive
citepary, lchurers wha feach are able to use [T well the percentage is 50715 with a
wary affedive category, the student concemed is able to use IT well, namely the
porcentage of 73.57% in the good categony, alreacy has an online ieaming guide with
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a percentage of 68.57% in the effantive category, the anline learning prooess at FKER o
in accorianca with the percentage 6A.57% n the effective cabegory. free quata fram
the BEnistry of Education snd Culline with 5 percantages of 52 18% in the quite efactive
calegary, he we of free quota with 3 percentade of 57.06% i the quile efective
categary, the free quata I stcordance with the needs with a percentage of 19 25% in
the very welfective categary, the edstence of e-leamirg trainirg with & perce ntage of
B4 A3, In the effective category, gamer a-leaming training staff with a percentage of
&7 86% effecive category, prawvision of l=arning tools from student guardiars with a
percantage of 9501 wery efective categories, proveion of guotas fram student
guardians with a parcontage of 30 in the wery effective category, and Rining & special
iUy raoim with & pereamage of 36.43% with inefeciiue categoey. While the bl of
effectiveness on the indicators of support for lecturers during onlire learning &
categarzed as quite offective with a percontage aof &0%. This is sddonced by the
responsa af the lecturers wha filled cut the questicnnaire by stating that the indicators
of supgon far lecturers were quite goad | this can be seen in the adequate netwoek
connection with a percentage of E17%% (guibe =ifectivel, the lscturer concernad is
abls ta uge |Twell namely the parcentape 53.3% |(gooad encugh), alresdy has an onlineg
Learming guicle with a parcenitage of 100% {very effective}, the online learning process
at FEF i in accordancn with the percentage of 86.7% very effectivel, free gueta from
tha Miristry of Education and Culture with a percantage of §3.3% |quite effective] | the
wse of free quota with a percentage of 0% @neffective). free quota is in accordance
with needs with a percendage of 13%% (neffectivel e-leaming trmiring with a
percesitage of 93.3% (eery effectivel, understanding of e-leaming traming with a
parcentage of 933 % (very effectivs] and has 3 spedal study room with a percerntage
of 40% (nat effectivel. a special room (s not really needed because without & special
roim anling learning can take place well
Descriptaon of e sfechvenes of e indicasors of i Eaming aroress
The effectiveness of the indicaton of the earming process Toggtudents and lecturers
during onbine learning & coreerted inte peroestages, which can be seen ln Table 5
bralies

Tabsbe 4, Thet effectiveness af the indicators of the learming process foe shudents and

becturers dunng anline learming
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Based on Table 4 shows the resuits thar the indicators of the leaming process dor
students durirg anbing learming are categonzad as wery effective with a percentage of
S THE i avidenced by the resdlis of dudent meeponses oo indcators af the lsaming
pracess Tar siudemts during anline [=aming 8 very good, this can be seen fram
indepernlent assignments according 85 the material wilh a percertage of 53.57% ey
effectivel, lecturer responses 10 mdependent ssdgrments with a percentage of 50%
(very efferive), group assigriments given by lachurers acconging to the percentage of
material 9786% (very eHective), responsss to group assignments 87 14% beery
effective]. understanding of independent azsignmierts and group assigrments with
wery effedive cateqories student understanding aof teaching materiall percemage
B 79% (rery efedliygy perceniage of (Saching materisls oelbveed i ThRA3%
refective], interaction between ecturers arnd students and Students and students are
E5% (very affective) and T4 29%. (effectiva]. While the indicators of the lsaming process
tor lecturers during online keaming are cateqgonzed asvery effective with a percerdage
of 90 This is evidenced by the results of the kecturer's response to the indicators of
thie l=aming proo=ss for lecturers during onlire l=aming is very good | this can be s==n
fram the miponss to indepandert astignments and student groups the percentage ol
Bh TS (very effective), students’ understanding of incependent assgrments and the
prrcentage of groups 933 % deery affective), preparation of lecturers for teaching
materiats in indapendent and group activibies with vary effective categaories, intoraction
bobaeen laciuners and students and shudents with percentages of 31 3% ey effoctivel
ard B0% [eflechive)

Orrline learning provides bemetdite, can make students learn indeperdently and beoome
an allermatie rethod of learmig that does nol reguilie being present in das, bedldes
that oonline leaming lectuners can change the teaching styke i the classroom which has
an impact on the professonatism of the Iu:turnrwn‘l-e {Wang et al, 202%). Other
ress=arch says that online learning is considersd effective because l=aming can be
accessed amywhere and anytime besides that il can increass student motation
(Samkin & Hamidak 2020

There are seversl lactors that can make onkne learmng successtul, teachers
characteristics, students charactaristiggand technology. The important faciors
consicer in online learning in biclagy [=arming environments include transmission of
course materal and inclusion of cantent -besed shodent asmgrments and activibes. We
present some of cur own practices and geperisnces with these factors, and review the
currert [Meralure, The (omeemence of arling ledures may cantrbube o the overall
satisfaction students attibuie fe distarce leameng (Walker & Kelly, 2007 From the
results of intendesas with lecturers_ ‘in berms of infrastruchure it may be sufficient but
it &5 bettor bo hold training related ta digital technology for us’. They noed the latest
digital technology imformetion for the online learning process, especially biology
rmaterial that must be carried out esperiments or practicums so that they can create
wirtual labs easily and affickenthy
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For biglogy content that has 1o carmy out experiments, ledirers must work hander to
prepare vituad expenments obfained through YouTube or make them themselves,
lscturers cam glo a5iqr shudent 10 make s sxperiments sad their reparts. in
Unei, For some Bokgics content that s difficult te sistualize egreniments can be
carmed aul wilh studesl restictions and the we af the covd 19 procedurs. With ihis
anlae learmng prosgectie teschers ane net only experts i delbveing material oifliae
iface 1o Face in class) bat they also becomse accustomed 10 mastering systems with
anling technology-based |earning. This anline lzarning spstem can be the frst step for
praspective bradhers to prepare for online-bazed learning and  oplimize existing
sechnalogy. The future lesming will combEne onling and offine keaning 1 the same
time. camiining resl and virual ssperiments, apar fmm the ndndual affardances
arwl the eaming abjectives of the differsnt expeimeant bypes, eipeaaly their specific
furcticn for the learning task must be considered [Warner ot at, 2023} In recent years,
sich araloque forms of expenmentatian have been enhanced with, ard somaetme
even replaced by, digital technologies (Bedeer et al, 2020 Brinsan; 201 5], Effectiee
online  l=sming requires  technology  infrastruciuee,  platforme,  softwars,  and
professiansl deelopment peograms for teachers, & posithee attitude, and a wikkngness
%o acoept technolagy. In additiogy to these 1T Technology-related and nstittional
facters, teachers’ perceptions of theggnpartante of cnline edugation, digital likeracy
and participation in cnline activitios platy an impartant mole in prosiding aptimral and
effective instruction.
Description of Oblnnng Semeter Achisvernar fnder J85) of students in the Biotogy
Cotueram Prograrn) FOF Lo
e Semestar Achisvemens index {IP5) of stiudents in the Rology Education Program,
can be seenin fabls 5,

Tatale & Learning Outcamas {IF5) of Siclagy Education students, FKIP Unsri

Bl IF5 Predicain Freguenty Parcentagn
1 151 -400 Praite 1 75%
2 101-350 Very satisfaciony 33 2357k
3 276 =310 Sattsfying F 1A%

Amount 140 1080%
IF5
(1]
s

(]

" I 43 P

g - 1-49%

Manie du g sl bty dlilmug
Wraris . YTy Ereoeet WSt g

Flgure 5. 175 Groug Disgram of Learning Culcames




Five effcisaness of Srilee (EOTSNT 9 b MOt emancs ong' speneEs Gepariment v =
lenmisp Wningy

9

:Iﬂ'dl.'-\ﬂ the resuits of Table 4 ardd Flgure 5 a list of Semester Acheevement bdey (IP5)
or aming aubcomes, it an be seon that biology education studeras wha get a
saresler chavemant inder (B8] coored 351 - 400 with honours wee 105 paople
wilh & percertage of T5%, B mary & 33 sludenls with & percertage of 23.5T% get PS5
seofes 10 - 350 vdilh very satisfaoiony predicates snd with a percerage of 143% with
a 1otal of bwo studerts getting IPS seores 276 — 300 with satistactary predicates.
Durirg the pandemic, there i no eason for sbadent learning cutcomses to decline. By
opitmizng ankne learming, there must be readiness to kam and have a passion far
learning and high maotivation: The enthusiasm for learning has a wery important
relationship 10 learning sclbiliss <o that student laming outcomes becorms good.
And studberits and lecturers are raqubred B optenize existing  bechnalogy which
aemmes a bridge in transterring knowledge from leciurers b shugents,

In & sudgy it was found that E-Learning may be effective in developng cogritive
abilities. Mary Online programs are offered by =ome of the mest prestigious
universities fram all around the world The students can take =uch an anline course
which can be helpdul for the development of his cognitive abilities, but for subject
marter 1wt must be carried oul experents it is better to combine online and offine
learning. In most cases combinations of real and virual esperimenis promate
cence piual understanding better than a singla type of expenmendation (Wosmer et al,
A2y instructionial Tachralagy is highty baneficial far students. espacally studeets
pursuing a professional course. Mehra (301 7) sid that online learming is considered a
boon due o the reason: Accessibility, personalized beaming, develops coggytive
abrilitues, prosnotes reseanch, Cost-effectivencss, self-pacing, and globslzation. There
are o sides of the mame coin, Eﬂ.lm laarning alse shows ts pther not 5o good sides
Onling learring is not andy used dunng the Cowid 19 pandemic, the pandemic has only
become our trigger ta be able to develog onbng learning. in the future, the onkne
learming system can be implemented by considering several things, inclsding lacturers
ard shadents who are espected to increase Rteracy insights imba online leaming, create
blerded, onling and face-10-face pattems in rarmal lectures, so that leaming can be
carned out ppimaly, Suyanta et al (20825 said that BCT increasas students’ concephual
growledge Onlina leaming uies ICT to bridge shadent and teacher interaction.
Learning in anlneg settings may pose additional challenges to Sudents’ motivation ta
learn and require them to exercise sell-discipline i ther learning behaviours Lo
giealer degees than in lace-to-lace lesming settivgs (Cater 81 ol 20200 Web-baked
blstacny bearming envireament b somewhat effective a1 improdng the students'
acacemic performance [Wekll & Cakk, 2023),

Condlusion

Effective ardine learning in comlests requares bechnology Infrastioctune, Tunctional
platherg, software, teacher pedagogy, digial keracy, and & wilkngness 1o acoept
tochralogy. Based on the results of resaach an the offectiveness of online kzaming
fram the aspects of suppart, faclities and infrastruciure, stakehaolders, and the =aming
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pracess (e che Biology Education Shady Frogram FEEP Unsrl, it can be conduded thar o
i5 affactivm. as seen in the results of data analysis. the data acquisition platform that &
witely uzed by studente ard Lectumes beddes Uned a-learming (LMS Unad) during
anline lsaming & Google Clesironm, which i a platfonm 1o supgon [ecures during
anline leaming used by students ard lecturers s Zoam and WhatsApp cloud mesting
platfern To schieve all asgects of learning autcomes, the comblnation of al-leaming
ardl pnlire learranig |s will beater (Blerded laming), especistly for certain Blology
materisls. Thess applications and platforme can still be used even though the
pandemic has passed. Future research should further sxamine how anlne leaming is
foe materisls that reguire exparimentation.
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