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EFFECTIVENESS MODEL PROBLEM BASED LEARNING
(PBL) BASED ON AUTHENTIC TASK-ORIENTED
COLLABORATIVE CREATIVITY IN SCIENCE LEARNING

ori Astutik
University of Jembear
astutirakhmai@gmail.com

Abstrak: Pambelgjaran  Sains  dalam  kurikubum 2013 lebib
dikembangkan sebagali mata pelajaran nfegrative science  bukan
sebagai pendidikan disiplin ilmu, yailu sabagai pendidikan berorieniasi
aplikatif, pengembangan kemampuan berpikir, kemampuan belsjar,
raga Ingin tahu, dan pengembangan sikap peduli dan bertanggung
jawab lerhadap lingkungan sosial dan alam. Kenyataan menunjukkan
nasil TIMSS 1893-2011 belum sesuai harapan kurikulum 2013, karena
belur mampu membentuk manusia Indonesia yang lebih  kreadif,
Penelitian inl berujuan mengetahul ofektivilas Madel Probiem Based
Learning [PBL) menggunakan tugas autentik berorientasi kreativitas
kalaboras) (collaborative creafivily) dalam pembelajzran sains dan
dampaknya pada ketrampilan berfikic kreatif. PBL marupakan maodel
pembelzjaran berffokus mengembangkan kemampuan berfikic fingkat
tingg! calam  situasi berorientasi masalah dan mengintegrasikan
pengetahuan baru yang bermakna bagi diinya sendin. Indi dari PBL
adalah penyajian masalah autentik dan bermakna siluasi yang lebih
ditskankan pada penggunaan fugas autentik barorienlasi kraativitas
kolabarasi (colabaralive creativity). Hasil analisis menunjukkan bahwa
Model FBL menggunakan fugas autentix berarientasi  kreativitas
kilaborasi [colaborafive creativilyl afektif dan dapat meningkatkan
kicalivitas siswa dalam pemecahan masalzh autentix. Sehingga dapat
dizmpalzan  babwa Model PBL menogunakan  tugas  avisntik
beranentas Kraativitas kalaborasi [cofaborative creafivity] sangat baik
unluk rmelzlinkan kreativitos dan efeklf dalam pembelajaran Sains
karena PBL berokus pada pemecahan masalah kehidupan nyata vang
memeriukan kolaborasi secara kreatif daiam berbagaialtemalif salusi.

Kata kunci: PBL, lugas auientik, collabarativa creativity, efektivitas,
kreativitas

PRELIMINARY

Sciance is a study to find out about the nature systematically, so that not
only the mastery of science knowledge in the form of a colleclion of facis.
concepls or principles, but also a process of discovery. The learning process
emphasizes  providing  direct  experience  through  inguiry 1o develop
competencies in order (o explors and understand about scientific nature.
(Kemdikbud, 2013. 175}, The main rele of the lzacher is to encourage mars

FEIP of lember University | International Semtnar—m
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creative learners 1o observe, question, reason, and communicate what s
abtained or discovered afler receiving leaming materials. Learning Science in
the cumiculum was devsloped in 2013 a5 a more integrative science subjects
rather than as educational disciplines, namely as applicative-orientad
education, tha development of thinking skills, study skills, curiosily, and the
development of caring and responsible attitude towards the social and natural
environment (Kemdikbud, 2013; 80). Science learning process will be more
meaningful if in accordance with Regulation Mo, 32 Year 2013 on Maticnal
Educaticn Standards which explains thal the learning process should be
conducted in an interactive, inspiring, fun, challznging, malivating the sludents
to aclively participate and provide encugh space for innovation, creativily, and
independence  according 1o their talents, interests, and physical and
psychological developments

The fact that tha learning of Scence in Indonesia has not besn in
accordance with the curricufum expectations in 2013, as Indonesia haz not
been able to form & more creative human in the future, The results of the study
Trends in Internafional Mathematics and Science Study (TIMSS), a four- year
internaticnal study conducted by the IEA (International Associalion {or the
Evaluation of Educational Achievement) who obsesrved the developmsant of
scientific literacy and mathematics in the cognitive domain coverage includss
domain knowledge, application, and application in problem situations. The
resulls showead thal the average Indonesian sludent science achievement
soores in TIMSS 1990, 2003, and 2007 in a row 15 2358, 420, and 433, With the
scores of students Indonesia ranks 32 out of 38 countries (19849), ranked 37 of
45 countries (2003), and in 2007 the couniry manked 35 out of 49 (Effend,
2010), as well as the results of the TIMSS 2011 study showed a decrease in
posifion 40th of 42 countries, Indonesia’s position slightly above Morococo and
Ghana, but far behind Thailand, Malaysia, and Palestine (Kompas.com, 2012
The achievemenl shows the average scores of students Indonesia always
below the average score of 500, only reaching the low internaticnal benchmark.
because it is only able o recognize some basic facls bul nel creative in
communicating and linking the various tapics of science, lel alene applying
concepis in problem solving daily complex and absiract.

Proklams of lack of creative thinking skills of students is an obstacls ta
the government in preparing the “rize of the Indonesian Gelden Gensration”
which was launchad on the occasion of Mational Education Day May 2, 2012
(Muh, 2012}, Therefore, science leachars as ong of the spearheads learning
process has a major responsibility for the developmeant of crealivity in yaung
pecple to improve the gualty of life of the people and ihe nation in lhe
foresesable future. (Muh, 2011). One effort fo overcome the problems of

Cenoid Pratices Ty Edicalion Aceoss Discipiies s Crraie-Leoels
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sludenls creative thinking iz problem-based lsarning (PBL) using authentic
lask-oriented creative colfaboration {collaborative creativity) in science learning.

PEL according lo the Arsnd (2012 : 3958) is, "its use in promoting higher-
level thinking in problem - oriented Situations, Including learning how o learn”
PEL student orisntation at the beginning of the problem, arganize studenls for
learning, selt- help and group investigations, developing and presenting the
workfshow it off, as well as analyzing and svalusting the problem-solving
process. Given the leaming process s generally carried out in the classrcom,
then the presentation of authenlic problems can use authentic tasks. Autheniic
tazk s a lask that 5 given to the students to gather information with the
scienlific approach, understanding the varnous phenemena or symploms and
Ihesir relationship o each other in deplth, as well a3 linking what is learned to the
real wordd cutside of school, Here, leachers and students have the
responsibility for what happened. Leamers also know what they want to l=am,
have a flexible time paramalers, and responsible (Senmi and Ja- Ok, 2011),

FPBL uszes task-oriented creafivity authentic collaboralion {ealizborative
creativity) is a realization of a constructivist view of teaching, Vigotsky in Arends
(2012) explains that the construciivist theory is the basle foundation
emphasizes PEL sludents conduct investigations in their envirenmant and build
meaninglul psrsonal knowledge. PBL uzes task -oriented creativily authentic
collaberztion (collaborative creativity) If applied consistently in the classroom
can develop problem solving skills, creativity, znd confidence [Sonmi and Ja
Ok, 2011). FBL can also help studenls acquire the skills to think creatively and
professionally in dealing wilh complex problems, interdisciplinary and real
probler situations, and be able to cultivals creafive ideas to find a soluticn
(Awang and Ramly, 2008). Implementation authentic task -oricnled
collaborative creativity [collaborative creativity) through PBL makes students
trying to find creative endeavors in the form of a Bland of gkills, temperament,
and business personalities sometimes (o realize a shared vision of something
new and useful, (Litleton , 2007:763).

Based on the descrption above, it can be formulated problem: how
effectiva Implementation Model of Problem Based Learning {PBL) using
suthentic  task-oriented  creative collasboration (coliaborative creativity) in
scignce learning? how students' creativity through Implementation Modsl of
Froblerm Based Learning (PBL) using authentic task-crignted collaboralive
craativity {collabarative crestivity) in science learming?

LITERATURE
Learning Science in Curriculum 2013

Science or Matural Seienges (IPA)is @ scienfific knowledge, i
knowledge that has undergone the test of truth through the scientific method,

FRIP of Jember Uaiverzity | International Seminar
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with the objective characteristic, methodical, systemalic, universal, and
tentalive. Leaming science is expecled to be a wehicle for studenis to leam
apout themselves and the snvironment, as well ss prospects for furlher
development in applying them in everyday life. Learning science onenled
apphicative capability, the development of thinking skills, study skills, curiosity,
and tha development of caring and responsible attilude lowards the social and
ralural environment. IPA is alzo aimed at the introduction of the biclogy and the
surrcunding natural environmenl, as well a5 the introduction of the various
advantages of the archipslago, The leaming process emphasizes providing
direct experiance to develop competence in order to explore and understand
abaout scientific nature. Learning science and the inguiry is dirscted 1o do so can
help students to gain a deeper understanding of the nalurs around { Kemdikbud
. 2013).

Learning scienca 10 junior high school is expected o achieve
competency standards expacted curriculum in 2012 as follows:

Tablz 1. Competency SMP MTS on Curriculum 2013
Dimension Qualifications Ca pabilities
Altitude Has a behavior that reflects the allitude of the faithiul,
noble, Knowledgeable, confident, and responsible in
interacting effectively with the social and natural
gnvironment in a range of socially and presence.
Honomwledge Hawve factual h_nrzﬁflcdge, conceplual, and procedursl
| knowledge in science, lechnology, arl, and culture with
ingight into humanity, nationzl, siate, and civilization-
related phanomena 2nd events that seem aye
Skills Have the ability o think and follow an sffective and
creative in the realm of the absiract and concrete
according o the leamed in schools and other simila:
SOUrCes.

(Permendikbud No 54 tahun 2013)

'he fable sbove shows thal leaming science today iz expecied to
increase overall student compelence includes the atfitudes, knowledge, ard
skills. Leaming science 15 able to encourage the students, be able to better
cbeerve, gueslion, reascn, and communicale (present), whal 5 obtansd or
dizcovered aller the student receives learning malerals. Students are prepared
uliimataly achieve the goal of 2013 that the curnculum be complete Indonesian
neman wha has the ability to live as a prvate cilizen and a believer, productive,
creative, innovative, and affective and able to contribule 1o sociely, nation,
state, and world civilizalion (Permendikbud No. 88 in 2013},

Goard Prahoes i Edvrortion Acrass Diseiplines and Grade-Levels
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Problem Based Learning (PBL)

Problem Based Leaming (PBL} according 1o Arends (201 2: 396}, "its
use in promoting higher-level thinking in problem-oriznted Situalions, Including
learning how o learn”. Sudrajal (2011) explaing that PBL is & learning model
that is based on the principle of using problems as a starling point for the
acquisiticn and integration of new knowledgs. So PBL s o learning model that
implements a high-lavel thinking ability in problem-cfented situations and
integrale new knowledge that is meaningful for himself L=zarning is based on
the realization of lhe problem is a constructivist view of lzaching. This lesson
aims to help sludents become autonomous learners who have faith in his own
ability to solve problems and construct meaning for themselves. The role of the
teacher is lo guide sludents o develop allifudes, skills necessary for
independant lzarning, curiosily, creativity, confidence. and iniliative.

Arend (2012) describes some of the basic theory underlying the specific
PBL as follows @ (1) Dewey, depicts a view of education where schools should
refiect the larger socisty and the class s a real-life laboratory for investigation
and problem solving, Teachers should engage studsnis in problem -oriented
projects and help them investigate the social and intellectual issues that are
important, {2} Piaget and Vygoisky instrumental in developing the concepl af
constructivism, Piaget assersd that children are curious and will confinuously
strive to undarstand the world around it, this curiosity motivates them to aclively
construcl representations. in the mind of the patural environment. Piaget's
theory focuses on the slages of intellectuzsl development based an age.
Vygolsky belisved that children's growth is influenced by the strangth of the
biological and social forees (culture). Social interaction with others spur the
development of new idsas and improve the inelleciusl devalapment of
students. The main idea Vygoisky social aspecls of learning is the concept of
the zone of proximal development, (3) Bruner emphasizes the importance of
lzarning through problem solving and scaffolding a5 2 process in which a3
student is assisted fo masler a particular problem in the outer or capacily
development through assistance (scaffolding) of 3 teacher or someone mors
perfect, The tzacher uzes problem-based lsaming emphasizes active sludent
engagement, discovery or inductive canstruction rather than deductive
arigntation, and knowlzdge of their own studsnts.

special features of PBL ars: (1) the filing of a problem or question,
posed problems must meel five criteria, namely: (2) authentic, real sxperience
problems associated with studenis, (b) the problam is not clear, so it raizes a
guestion mark and some alternative answers of studants, (o) meaningful for
sludents, according 1o thair intellectual developrment, {d) is quite broad, so as o
provide an opporturity for teachers lo meet their instructicnal goals, and {e} is

FEIF ol Jamber University | International Seminar
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usaful for students, (2) focuzing on (hea linkagss balwesen disciplines, a problem
posed in a preblem -based learning should be linked or involwe mulliple
disciplings, 3o as lo produce multiple answers, {3} the investigation of authentic,
authentic sludent invesfigations to find solutions to real problems. Students
must analyze and define problems | develap hypotheses and make pradiclions,
collect and analyze information, conduat axpariments (when nseded), make
inferences, and draw a conclusion, {4} produce real work and show it off,
sludents praduce a product in the form of real work represents solving
problems are found. Products could include reports, shysical models, videos,
and computer programs. The students ' work is displayed in frant of his friends,
and (5} collaboration, students work logsther with other studants, often in pairs
or small groups. {Arends, 2012,

Problem Based Learning (PBL) using Authentic Task-Oriented
Collaborative Creativity in Learning Science

Problem Based Learning (PBL) iz a pedagogical appraach o talzl
education that is focused on helping students develop the skills of self-
teaching. PBEL provides students with the opporlunity o gain theoretical and
content knowledge and understanding (Awang and Ramly, 2008). FEL mests
Four Eszantial Rules OF The 215l Cenlury Leaming developed by Micholas
(2013} consisls of (1) instruction should be student-centsred, (2} education
should be collaborative, (3) leaming should have a context, and (4) schools
should be integrated with socigby. Principles of Learning should have a context
similar 1o the one characieristic of PBL which presents problems inauthentic
learning (Arends, 2012). Learning is nol very maaningful for students if no
impact on their lives cutside of school. Therefore, the subject malier need to be
linked with the daily life of students, Teachers develog 2 learning method that
sllows students io connect with the real world {real word), helping students find
value, meaning and belef in what is being leamed. and can apply in thair daily
lives [Micholas, 2013)

Given, problems in daily life is always evolving in the direction of
advancement of information technology and the learning pracess by using PBL
glso demanded changes include authentic problem representation can be
integrated with technology. Authantic problems leday can be altributed fo
examing the conditions in whigh the working group on oreative fasks |lead to
nesy competence, effectiveness, solutions, ete. (Grossen, 2008)

Thergfore, the preseniation of authentic problems in the PBL using
authantic task -orienled collaborative creativity that is the task of definlng
discourse as context - bound acfivity, which is sultable o be applisd in any
learning situation and any duty 1o eaplure collaboration and creativity as a
configuration that is as comprehensive phenomenon in learning. So working
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with creative tasks, demanding them lo undersiand each ather and show that
gvery lask impose constraints on the subject of the action and discourse. As a
resull, lask characteristics play a central role in the interactional dynamics and
orgamzation of group work (Grossen, 2008). Agplying suthentic task -oriented
collaborative  crealivity in making learning more unstructured  problems
Students are allowed to feel the real-world problem sclving uzing authentic task
-criented collzborative creativity in the same way that scientists do. A variety of
authentic 1ask -criented collabarative creativity that will be used must be
sffective and efficient in supporting the leaming process. Given that most of the
learning process implemenled in the classrcom, then & vanety of authentic task
-orientad collaborative creativity related to the subject matter can be dana by
praviding a new discovery -related tasks to be camied out together in a group
with a commaon goal.

Aulhentic Task -oriented Collaborative Creativity may exist in various
farms in the form of creative tasks that implementation focused on the activities
carmed out in a collaborastee environment. Etelipello & Lahti suggests that
teacher expertise is sensitive, thoughtful pedagogy, has an important role to
play in maintaining productive gollaborative crealivity from time to timea, For
leachers, finding ways to recognize the differences betwesn people while algo
puilding trust is one of @ number of tansions they identify, For teachers, develap
creafivity in the classroom muszt find a way to allow creativily 1o productive
collaboration possible. Inifiafive thal seeks io build parinerships bstwesn
educators and those outside the class can maintain such a possibility, but
studies of reflective praclice is designed fo do is to admit that this does not
happen automatically but ralther arises from deliberate, as a conscious effort
(Chappsll, Craft, A, & Crafl, Dillan, & Cochrane, 2008; Galton, 2008) .

RESEARCH METHOD

This research is @ gquasi- experimenl (quasi- expermental) research is
conducted in a classroom because il is not possible to perform a random
selection of lhe subjsct, because the subjest has naturally formed i he intact
group (naterslly formed intact group), as a group of students in one class.
Research such as this iz referred o as quasi- experimental study {quasi-
expenmental). 5o the guasi- experimenial study using all subjects in the study
group {intact groug) for Irsaiment {treatment |, instead of using subjects drawn
at randem. The design of this study using a pratest - posttest, Mon - Equivalent
Control Group Design to assese the effectivenass of leaming to use the model
of Problem Based Leaming ( PBL ) using authentic task -erenled oreative
collaboration {collaborative crealivily) and assess the crealivity of the students
during the leaming model of Problem Based Learming (PBL) using authentic
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task -oriented collabaorative creativily (collaborative creativily) on the learning of
Soience.

Az descrbed abovs, this study aims to (1) determine the effectivensss of
the Implementation Medel of Problem Based Learning {PBL) using authentic
task -oriented creative collaboration (collaborafive creafivity) In science
igarning, (2) determine students’ crealivily through the Implemantation Modsal of
Protlem Based Learning (PBL) using aulthentic task -onented collaborative
creativity {collaboralive crealivily) in science lsaming; design for achieving
goals {1} by using the formula effectiveness and goals (2], used a qualitative
descriplive approach, which describes the creafivity of junior high =chool
students to do treatment (lreatment ) specific . The dala required 1o achigve tha
chijectives (1} and (2] were collsclsd with documesniation  techniques,
obsarvation, and interviews, which wsre then armalyzed gualitatively and
quantitatively. Qualilative analysis is used lo process the data and information
used 1o process the gquantitative analysis of quantitative data. Data and rezults
of this descriptive analysis, then analyzed more citically - creatively and
rationally to achieve the goals that were collected by obsarvation, interviews,
and guastionnaires.

lhe study population is a class X studenl of SMP Negeri Jamber
Suxkarambi. While the study sample was laken purposively bassd on the
characterigtics of the schaol population SMP Featured Sukorambi Jember is a
class with a geod value judgmernt. The dats oblained in this study iz the value
of posi-lest studenls and observation of student creativity. Analysis of the data
1o answear the problems and achieve goals (1) do done by using descriptiva.
The dala described through the stages of data analysis which includes the step
of data reduction, exposure data, snd inference data.

RESULTS AND DISCUSSION

The dala wers gbtained from pretest and the value of data that has
bean done posties studenls. Prsttest value data, and the posttest is relevant
and accurale malerial that can be vsed 10 address problems in this study. The
firsl prablem was answersd by testing the effectiveness of using the model of
Problern Based Learning (PBL) with an authentic task-oriented creative
coflaboration  {collaborative  crealivity). While creativity of students lested
formula percantage. Fram the ealsulation, the effective application of the model
PBL generated by lask-oriented authentic crealive collaberaticn (collaborative
crealivity) lo imprave the effectiveness of learning outcomes physics amounted
10 84.76%. This value when viewed in the fable are in the categery of the
effectiveness of interval between 75 £ n < 100, 2o that ils effecliveness iz
considersd very effective.
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Based on cbzervalions made at the time of lesrning with PBRL using a
task-criented model of creative collaboration (collaborative creativity), the
craativity of the sludents to the PEL model of creative collzhoration using task-
oriented (collaborative crealivity), 82.89% creative in complating tasks in their
lessons, This shows that the application of the model using a task-orienled
model of PEL collaborative creativity (collaborative creativity), which is dons
can actually provide benefils that previously the studenis tend 1o be passive
after learning of sludents being active and learning oulcames was also
increased.

50 far, educators tand to think PBL is oo difficull lo apply and only the
bright students. Their apinions are not always true, because the curriculum
£013 requires applicalive oriented science learning, the development of thinking
skills, study skills, cunosity, and the developmenl of caring and responsibls
altitude fowards the social and natural environment. The learming process
emphasizes  providing direct  experience  through  inquiry to  develop
competencies in ordsr to explore and understand the universe around
scientifically (Kemdikbud, 2013),

PBL supported by Dewey 's theory that describes a class of real-life
laboratory for invesiigation and problem solving, Piagel's theory of cognitive
cevelopment, Vigotsky aboul the influence of the strength of the biclogical and
sotial forces (culiure) to the inlzllectual growth of the students and the aonoept
of zone of proximal devslopment and Bruner siressed the impordsnce of
leaming through problem solving and scafislding (Arends. 2012) In addition,
Silver, C. E. H (2013) found that PEL can help students develan the knowledge
feksibel problem space that can be used in the investigation, and Mumfard, M.
D.. Medeiros, K. E.. and Partlew, P, J (2012) found thal creativity in problem
solving depends on the implementation of complex cognifive procssses that are
efiective, whils effective process depends on the strategies and knowledge
used in problem solving. PBL means using authentic task -oremted creative
sollaboration {collabarative creativity) can be applied to a variety of sjudent
characleristics and existing infrastrusiure taking info account the effectiveness
af the strategy adopled in accordance wilh the teachers provide scaffolding
nzarest develapmeant zone students in problem solving.

FBL in science learning are sssentially involves the pressntation of
guthentic and meaningful siluations that serve as the foundation for students'
investigalion and inguiry. Given Science is scientific knowledge, it is the shuly
of science ig expected to meet ihe objeclive characteristic, methodics),
syslemnatic, universal, and teniative [Pemendikbud, 20133,

Crazative thinking will not be separated from the term creat viby, ereativity
relales to the atlitude of somecne who is regardad-as creative. Creative
thinking is the thinking skils that lead 1o and cope with the demands of the
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contax! of all the ability to find solufions and self-orented decisions to be
implemented (Tilaar, 2012). Creative thinking skils of students can be
measured by using Creative Thinking Skills Test Instrument and Creative
Thinking observation instrumsnls developed their own or use exisling
nstrumeants and their validity testsd instruments developed eg Gified.

Yarious studies related to PBL (fwang and Ramby, 2008; Gallagher and
Galtager, 2013; Sonmi and Jo-Ok, 2011; Mumford, et al, 2012; Silver, CEH,
2013} have clearly demanstrated that the PBL through solving authentic lasks
can improve crealivity of students, Sludents can create on the lask of solving
authenlic or creale on academic pelential in finding hiddsn

CONCLUSIONS AND RECOMMENDATIONS
Conclusions

Bazed on the dala analyziz and dizcuzsion that has been described in
the previcus chagter, it can beeancluded as follows,

1. Implementation Medel of Froblemm Bssed Learning (FBL) using
aulhentic {ask-orisnted creafive collaboration {collaborative creativity) is
very sftective in leaming science

2. Creativity of students through Implemeantation Model of Prablem Based
Learning (FBL} wsing authentic lask-arianted creative collaboration
icollaborativa creativity ] in soience l2aming, including higher catagory,

Suggastions

.  Model Problem Based Leaming (PBL) using authentic task-oriented
creative collaboration (collaborative creativity) is an aliemative model
gould be developed o foster student collaboraticn capabilities in
perfoming creative fasks,
Lesson in creativity-oriented  collaboration {collaboralive craalivily),
leachars nead 1o determins [ha shape of the 1ask as a creative task {hat
obtained 1he maximum resulls,
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