Jurnal lImu Pendidikan (JIP)
Vol. 26, Issue 1, June 2020, pp. 22-28

ISSN: 0215-9643  e-ISSN: 2442-8655
22

Open Problem-Based Learning (OPBL) Scenario on 2D Text

Animation Using Polya Approach

Rahmania Sri Untari *, Vevy Liansari, Firdaus Su’udiah

Universitas Muhammdiyah Sidoarjo, JI. Mojopahit No.666 B, Sidoarjo, 61271 Indonesia

ARTICLE INFO

Article history
Received 06, 09, 2020
Revised 08, 11, 2020
Accepted 08, 22, 2020

Keywords

Open problem-based learning
Creative thinking

Critical ideas
Quasi-experiment
Problem-solving

rahmania.sriuntari@umsida.ac.id*
* corresponding author

ABSTRACT

Animation, with its various roles, has become a crucial technology of science.
The roles of Open Problem-Based Learning (OPBL) is to provide students with
opportunities to exercise creative thinking, express critical ideas, build collabora-
tion skill and use technology which will add their value at the workplace as well
as in real life. The research is conducted to compare students' problem-solving
skills before they received OPBL treatment and after they did. The study was
conducted using the quasi-experiment method. A paired sample t-test examina-
tion was used to analyze the data. The research suggested that there is a signifi-
cant difference in the students' problem-solving skill before they received OPBL
treatment and after they did, and that the difference is highly influenced by the
syntax or learning model scenario. Cooperative learning made student group
learning more structured in alignment with the learning topic assigned.

Animasi telah menjadi bagian penting dari teknologi untuk ilmu pengetahuan
dengan berbagai fitur yang dimilikinya. Fungsi dari Open Problem-Based Learn-
ing (OPBL) adalah untuk memberikan kesempatan bagi siswa dalam melatih ke-
mampuan bergikir kreatif, menyampaikan gagasan yang kritis, membangun ke-
mampuan berkolaborasi dan kemampuan menggunakan technology yang akan
menambahkan nilai yang berguna di tempat kerja dan juga kehidupan nyata.
Penelitian ini dilaksanakan untuk membandingkan kemampuan menyelesaikan
masalah dari siswa sebelum dan setelah menerima OPBL. Penelitian ini dil-
aksanakan dengan menggukan metode kuasi eksperimen. Selanjutnya, data diana-
lisis menggunakan uji T berpasangan. Hasil dari analisa data menunjukkan bahwa
terdapat perbedaan yang signifikan pada kemampuan menyelesaikan masalah
siswa setelah dan sebelum menerima OPBL. Perbedaan ini sangat dipengaruhi
oleh sintaks atau model skenario pembelajaran. Pembelajaran kooperatif membu-
at kelompok belajar siswa menjadi lebih terstruktur sesuai dengan topik pembela-
jaran yang telah ditentukan
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Introduction

ing students and considered to be unproductive

The ability to solve a problem is highly
needed by everyone. As suggested by (Holmes,
2005) that individuals with the ability to solve
problems lead better lives, are able to make
ends meet, create more productive workers, and
also understand complex issues regarding the
global society so that in a learning process, the
emerging problems demand prompt responses
from students to solve them. Students who are
slow in solving problems will be underachieve
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throughout their lives (Chu & Lai, 2002).

OPBL scenario has its variations, but
(Jonassen, 2011) suggested that OPBL most
common form. The results of (Jonassen, 2011)
showed that OPBL (story-problem model) has
its weakness in developing real problem-
solving skills. Meanwhile, activities in technol-
ogy (technical and vocational) require individ-
uals to be able to solve problems and identify
conflicting limitations, manage several sub-
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problems, communicate, and adapt to unex-
pected problems.

The result of a study conducted by
(Aspinall, 2000) showed that the learning pro-
gress of students who used OPBL model in-
creased by nearly 26% compared to the control
school. Besides, there is a significant increase
in problem-solving skills between the pretest
and the posttest for the experiment class using
OPBL model. OPBL can improve students'
motivation and provide an image at all levels
(Doppelt, 2003). The implementation of OPBL
at an early stage can develop students' learning
progress, increase students' activity and en-
gagement in learning, nurture creativity and
creation, more enjoyable, beneficial, and more
meaningful. It is supported by research
(Trianto, 2010), which concluded that the ap-
plication of project-based learning is consider-
ably effective in improving aspects of inde-
pendence, group cooperation, and psychomotor
mastery.

Based on observation on the field, people,
in general, are not free from different kinds of
problems, both problems related to creating
multimedia and issues in day-to-day life. In
multimedia classes, students often face chal-
lenges in the form of managing frame by
frame. Problems highlighted by teachers are
problems in real-life so that students are trained
to solve problems that require creative thinking.
OPBL gives challenges to students, working in
a group to solve problems. Those problems are
utilized to challenge students in terms of curios-
ity and initiative to solve a problem. OPBL
frequently uses problem-solving as the learning
activity and provides students with opportuni-
ties to think creatively, express their critical
ideas, and communicate their work to their
peers. Students have difficulties in solving
problems because they are not used to solving
problems (Windari & Dwina, 2014). A condi-
tion that results in students' reduced ability to
solve problems (Mawaddah & Anisah, 2015;
Widodo & Kartikasari, 2017). That is, how to
provide appropriate learning paths for students
in the real world is essential in context-aware
ubiquitous learning (Huang et al., 2014).

Method
Open Problem Based Learning (OPBL)

Problem Based Learning (PBL) is one of
the active learnings. Problem Based Learning
(PBL) is an approach which is centered on stu-
dents and focused on skills, lifelong learning,
the ability to apply knowledge, and the skill to
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solve problems (Tarhan et al., 2008). (Albanese
& Mitchell, 1993; Dolmans & Schmidt, 2006)
suggest that other than equipping students with
the knowledge, PBL can also be used to build
problem-solving skills, critical and creative
thinking skills, lifelong learning, communica-
tion skill, group cooperation, adaptation to
changes and self-evaluation skill. PBL is de-
signed to provide teachers with as much infor-
mation as possible to students through a prob-
lem (Kamdi, 2012). PBL assists students in
developing thinking skills and problem-solving
skills, in studying adults and becoming inde-
pendent learners (Arends, 2013).

Project work is designed as an open-ended
contextual activity-based learning. In project
work, learners are also socially encouraged into
the knowledge construction process, which is
part of a learning process that puts a strong em-
phasis on problem-solving as a collaborative
effort (Richmond & Striley, 1996). The envi-
ronment of project-based learning provides
students with opportunities to learn integrative
and multidisciplinary life skills; so that aca-
demic competence (which is also called adap-
tive competence) grows broader and more re-
fined in parallel with technical-productive ex-
pertise and employability competence (Bilgin
etal., 2009).

(Richmond & Striley, 1996) state that active
learning, such as the OPBL learning model has
interactions with significantly bigger higher-
level thinking skills than direct instruction. Fig.
1 shows that the OPBL learning model allows
individuals to develop higher order thinking
skills such as analyzing, evaluating, and creat-
ing.

Edgar Dale's Cone of Experience

People generally
remember...
(learning activities)

People are able to...
(learning outcomes)

Define List
10% of what they read Describe Explain
20% of what they hear
Demonstrate
30% of what they see :ppl);
1
50% of what "/ Attend Exhibitis/Sites "\ egiiind
:.m.,'“ . /  WatchaDemonstration '\
70% of whatthey /. Participate in Hands-On-Wi i .
sayandwrite /" pesign Collaborative Lessons Define

Create

90% of what / Simulate, Model, or Experience a Lesson \ Evaluate

[ Design/Perform a Presentation - “Do the Real Thing" \

Fig. 1.DEC Theory

A. Polya Approach

(Polya, 1973) stated that in conducting an
assessment to an acquired solution, 4 stages
need to be done, including: see (understanding
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the problem), plan (devising a project), do (ex-
ecuting a project), and check (examining the
answer). Thus, we can say that problem-solving
in creating 2D text animation should follow
these steps: (1) defining the goal of the 2D text
animation in regard with the problem to be
solved (2) collecting data or information which
will be used to solve the problem (3) fixing the
temporary answer to the problem (4) examin-
ing the validity of the temporary solution; and
(5) drawing the conclusion. Based on that elab-
oration, it is concluded that the ability to solve
problems requires a high level and complex
thinking skill, which involves visualization,
imagination, abstraction, and association of
information provided. The Polya approach

stages are illustrated in Fig 1.

See (understanding the
problem)

Check (examining the
answer)

Plan (devising a plan)

\J‘ Do (executing a plan) ‘ d

Fig. 2.The Cycle of Polya Approach

B. Research Design

1) Participants

The subjects of the experiment were the
students of the Information Technology Educa-
tion program of Sidoarjo Muhammadiyah Uni-
versity. The participants were from one class,
with 27 students. Besides, another 1 class was
assigned to be an experimental group that
learns using the OPBL scenario.

2) Learning procedure

This research is quasi-experiment. It was se-
lected as there is no way to form a new group
as the group has already been formed naturally
(Cresswell, 2016). The design used by the re-
search was One Group Pre-Test-Post-Test De-
sign, which is a design where a pretest is con-
ducted before treatment is given, and a posttest
after treatment is completed (Cresswell, 2016).
The research design used by the researcher is
described in Table 1.

Table 1. One Group Pretest-Posttest Experiment
Design
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02 : Posttest (final observation) after
treatment

X : Open Project Based Learning (OPBL)
treatment

The obtained data were analyzed using de-
scriptive analysis and assumption testing. De-
scriptive analysis was conducted to generally
determine the mean score of the observed sub-
jects while testing of assumption in this re-
search was carried out by utilizing SPSS with a
sig rate of a 0.05, which consists of homoge-
neity and normality testing.

3) Instrument

The subject of the experiment was the stu-
dents of the Information technology education
program at Sidoarjo Muhammadiyah Universi-
ty. The instrument and data collection tech-
niques used in the research were tests. The data
collecting technique was implemented to col-
lect data from the observed subjects. Tests were
utilized to measure the ability to solve prob-
lems in developing projects and mastery of the
material. Table 2 explains the sub-variables to
measure the ability to solve problems through 4
stages, consisting of see, plan, do, and check.
The content of the problem-solving skill test is
described in Table 2.

Table 2. The Content of The Problem Solving
Skill Test

No Sub Var-

Indicator
iable

1

see The student must understand the
condition of the problem in a
particular question, such as:
what data or information is
obtainable  in  creating  basic
animation, text animation, and
motion guide animation;
what is the core of the problem needs
to be solved;
if there are any necessary
requirements that need to be met in
creating basic multimedia animation,
text animation, and motion guide
animation.

O1 X 02

2 Source: Donald T. Campell dan Julian C. Stanley (1966: 7)
Description:

Ol1  : Pretest (preliminary observation) before
treatment

plan The student identifies the pattern of
animation used in deciding the
objects, images, frame by frame
requirement of what will be used,
tools, and so forth.

The student must be able to think of
the necessary and supporting steps to
solve the problem that s/he is facing,
such as in creating multimedia
moving text animation s/he tries to
look into other types of moving ball
animation.

do The student examines each step of the
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No Sub Var-

Indicator
iable

plan and writes the way to create
multimedia in detail to ensure that
each step is correct

Student executes the steps in the plan
to create multimedia animation

4

check The student must try to thoroughly
re-examine and re-evaluate each step
of the solution s/he executed to create
multimedia.

To check the result of the animation
made, s/he can use the tools available

in the flash software.

Table 3 explains the syntax of OPBL learn-
ing scenario applied to the students. Syntax
scenario begins before production, defining the
strategy, product design, production process,
and presentation of the result of the project. The
following is the syntax of OPBL scenario.

Table 3. Syntax of OPBL Learning Scenario

Syntax Description

OPBL

Before Students read the question and ensure

Production themselves that they understand the
question correctly, which is, in this
case, they know the issue of creating
basic animation, text animation, and
motion guide animation.
Students make the multimedia
timeline as instructed by the question
given by the lecturer.

Defining The workgroups (students) create

Problem proposals by doing literary research

Solving discussions and defining the problem-

Strategy solving strategy.
The result of this stage is a
multimedia product created with the
project. The product is in line with the
project theme decided by each group.
The theme covers what is going to be
achieved by the project, what product
is going to be created, and how it is
going to be created.

Product The project is equipped with a design

Design in the form of multimedia animation
created by each group.

Production It covers the process of creating the

Process object model.

It includes the process of creating and
coloring and adding textures to the
object being modeled in order to
create a real-life effect.

It includes The process of creating the
multimedia on a frame by frame and
action script.

Presentation
of Project
End-Result

The presentation is aimed actually to
communicate the creation or the
invention of multimedia animation,
through class seminars, each group
presents their work.
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Fig. 3 is a project made by a group of stu-
dents, which is making a track car and lunar
orbit around the sun.

™ =

Fig. 3.0PBL Track Project

C. Experimental results

The OPBL effectivity test in solving prob-
lems was conducted on 1 group of students
from the experiment class. The researcher con-
ducted an experiment with pretest-posttest de-
sign with the objective of determining the ef-
fect of PJBL on the ability to solve problems of
the students. The data analysis was performed
using an independent sample t-test. Fig. 1
shows the strength of solving problems of the
students who were randomly selected to be the
experiment group of 27 persons.

Experimental Class

200
150 - . -
100
e — W
50
0

ot

est Posttest
1 3 5 7 9 11 13 15 17 19 21 23 25 27

Fig. 4. The Ability to Solve Problem of Students

Fig. 1 showed a graphic of the students'
ability to solve problems based on the pretest
score and the posttest score. Based on the pre-
test, the average score is 67.52, the deviation
standard 4.83, the lowest score 60.00, and the
top score 79. Based on the posttest, the average
score is 75.48, the deviation standard 6.29, the
lowest score 66.00, and the top score 90.00.

Before testing the hypothesis with a paired
sample t-test, it is necessary to conduct a nor-
mality test and homogeneity pre-requirement.
Data normality was determined by the Shapiro-
Wilk test as the number of samples is under 50.
The Shapiro-Wilk value based on the pretest
score is 0.96 with sig. = 0.58, and the Shapiro-
Wilk value based on the posttest score is 0.95
with sig. = 0.29. Because of the sig. > 0.05, it
was concluded that the data of the two groups
were normally distributed. For the homogeneity
test, the homogeneity of variance test showed a
sig. value of 0.13, larger than 0.05. Thus, it was
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concluded that the data variance of the two
groups of students was homogenous.

After the pre-requirement test, hypothesis
testing was conducted to identify any differ-
ence in the ability to solve the problem by uti-
lizing a paired sample t-test. The results of the
test are presented in Table 4.

Table 4. The Result of Paired Sample t-test
Analysis

Score N SD Mean t-test
Pretest 27 4.83 67.52 -12.58 (0.000)
Posttest 27 6.29 7548 -13.54(0.000)

Based on Table 4, sig. of 0,000 is less than
0,05, which means there is a significant (real)
difference in the ability to solve problems be-
fore the treatment is given and after the proce-
dure is performed. A learning process with
OPBL scenario students can improve their abil-
ity to solve multimedia problems, which devel-
op them to be a more active and independent
learner.

1. Results and Discussion

Based on the findings of this research, it is
suggested that the application of OPBL scenar-
i0 has a significant effect on improving the stu-
dents' ability to solve problems of multimedia
animation-based learning. The finding is in line
with the research that stated that the OPBL
model is more advanced in increasing students'
ability as the syntax of the model is systemati-
cally designed based on the learning hierarchy
(Gbmez-Pablos et al., 2017). Based on the
pretest and posttest scores, it is apparent that
the improvement of the scores is still consid-
ered minor. It is caused by the absence of
equality between students and their lecturer.
Both parties should work on solving problems
together and engage more in two-way discus-
sions so that students feel empowered, confi-
dent and motivated, which would result in an
optimized understanding of a subject compared
to the conventional lecture (Pérez et al., 2009).
In line with the findings of (Slunt & Giancarlo,
2004) which stated that the OPBL model that
focuses on the students provides them with the
opportunity to decide for themselves how far
they are going to learn.

In order to develop an OPBL model scenar-
io to optimize the results, it requires equality
between students and their lecturer by increas-
ing two-way communication so that in the
learning process, students would not find any
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obstacle in finding a solution to a problem. In
the OPBL model, students are given the free-
dom to explore issues in the field. In OPBL
model scenario, it is not sufficient to have one
single solving procedure considered to be more
advanced, but problems require alternative an-
swers and compelling arguments to support the
solution (Hmelo-Silver & Barrows, 2006).

(Jalinus et al., 2019) found that in OPBL
model, learning activities are directed toward
project assignment, while students' learning
activity begins with the motivation to achieve
progress, which is made available by a module
through cooperative learning, conceptual un-
derstanding, and work principles through learn-
ing media, prototypes, discussions, and demon-
strations. Cooperative learning makes students'
group learning more structured following the
learning topic assigned (Saripudin et al., 2015).
In the process of finding a solution, (Jonassen,
2011) mentioned that the OPBL model does so
in 5 stages, namely: (1) before production, (2)
defining solving strategy, (3) designing prod-
uct, (4) production process, 5) presentation of
end-result.

OPBL model is a combination of two learn-
ing models, cooperative learning, and project-
based learning (Jalinus et al., 2019). First, stu-
dents learn to understand theory through coop-
erative learning, and then they work on project
assignments applicating project-based learning
models (Ana & Nurlaela, 2012). The OPBL
model treatment at the beginning of the learn-
ing process has a significant influence on the
students' ability to perform project assignments.
Students are confident with their ability to
solve different kinds of problems emerging
during designing, selecting, drawing, and cal-
culating their project assignments in a group or
individually (Arcidiacono et al., 2016).

Meanwhile, students complete their projects
directly in the application of OPBL model.
They tend to be unsure, doubtful, spending too
much time reading and looking for information,
in both group discussions and consultations
(Baser et al., 2017). When they are facing a
problem, they have to think of a solution and
call for assistance through discussions and con-
sultations with the lecturer (Yevdokimov &
Passmore, 2008). In this regard, when the lec-
turer assists them, much of the solution comes
from the lecturer. Thus, OPBL is useful to im-
prove students' ability to solve problems, par-
ticularly in creating multimedia animation.
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The learning tools that need to be prepared
by a lecturer when applying OPBL model are
(1) the lecturer prepares a scenario design or
makes OPBL project framework in delivering
the information needed by the students; (2) the
lecturer prepares a practice module as the learn-
ing media; (3) the lecturer decides project top-
ics of student groups; (4) the lecturer provides
assistance to students while the learning activi-
ty is taking place; and (5) the lecturer evaluates
the end-result/work of each student group.

In OPBL model, students also need to be
given requirements so that they develop applic-
ative skills and employable because as they are
completing their study in university, they are
trained to solve real-world problems. (Douglas
et al., 2012; Severin & Tankard, 2011) suggest
the importance of giving structured instruction
to students in the skill of collecting information
to solve problems. A structured instruction of
finding information helps students to build their
knowledge more accessible and faster.

Based on the explanation above, it is con-
cluded that OPBL learning model improves the
ability to solve problems through different top-
ics assigned. The design of OPBL scenario,
which is open-ended in nature, is compatible
with the characteristic of the field of technolo-
gy, which reflects the realistic complexity and
uncertainty. OPBL learning model provides
students with the opportunity to look at prob-
lems environment from different perspectives
to enhance their high order thinking (HOT)
skills ability. The opinion is supported by (King
et al., 2013), stating that HOT is activated when
individuals encounter unfamiliar problems.

111. Conclusion

Based on the results of the study, it can be
concluded that the OPBL learning scenario can
improve the students' problem-solving abilities
in making multimedia animation. It requires
constructive learning strategies to apply OPBL
effectively in class, namely: a) collaborative
learning strategies, b) prioritizing student ac-
tivities rather than lecturer activities, d) experi-
ence at the time of practicum, and e) problem-
solving. These findings can be inputs for edu-
cators to innovate the teaching and learning
process. One of the innovations is developing
learning models to improve students' under-
standing of skills in solving problems.

Acknowledgment

The sincerest gratitude is addressed to the
Directorate of Research and Community Ser-

Jurnal limu Pendidikan (JIP) 27
Vol. 26, Issue 1, June 2020, pp. 22-28

vice (DRPM) Universitas Muhammadiyah Si-
doarjo (UMSIDA) for the support of infor-
mation, policy, and fund so that this research
can be finished well.

References

Albanese, M. A., & Mitchell, S. (1993). Problem-
based learning: A review of literature on
its outcomes and implementation issues.
Academic Medicine, 68(January), 52—81.

Ana, A., & Nurlaela, L. (2012). Development
model of patisserie project-based learning.
Journal of Technical Education and
Training, 4(2).

Arcidiacono, G., Yang, K., Trewn, J, &
Bucciarelli, L. (2016). Application of
axiomatic  design  for  project-based
learning methodology. Procedia CIRP,
53(2016), 166-172.

Arends, R. I. (2013). Belajar untuk mengajar,
learning to teach. Salemba Humanika.

Aspinall, E. T. (2000). Political opposition and
the transition from authoritarian rule: The
case of Indonesia. The Australian National
University.

Baser, D., Ozden, M. Y., & Karaarslan, H.
(2017).  Collaborative  project-based
learning: An integrative science and
technological education project. Research
in Science & Technological Education,
35(2), 131-148.

Bilgin, I., Senocak, E., & So6zbilir, M. (2009). The
effects of problem-based learning
instruction on  university  students’
performance of conceptual and
quantitative problems in gas concepts.
Eurasia Journal of Mathematics, Science
and Technology Education, 5(2), 153-164.

Chu, K. C., & Lai, P. (2002). How can
engineering students’ problem solving
skills be improved? World Transactions on
Engineering and Technology Education,
1(1), 91-94.

Cresswell, J. (2016). Research design:
Pendekatan metode kualitatif, kuantitatif,
dan campuran (4th ed.). Pustaka Pelajar.

Dolmans, D. H., & Schmidt, H. G. (2006). What
do we know about cognitive and
motivational effects of small group
tutorials in  problem-based learning?
Advances in Health Sciences Education,
11(4), 321.

Doppelt, Y. (2003). Implementation and
assessment of project-based learning in a
flexible environment. International
Journal of Technology and Design
Education, 13(3), 255-272.

Douglas, E. P., Koro-Ljungberg, M., McNeill, N.
J., Malcolm, Z. T., & Therriault, D. J.
(2012). Moving beyond formulas and
fixations: solving open-ended engineering

Rahmania Sri Untari et.al (Open Problem-Based Learning (OPBL) Scenario)



28 Jurnal limu Pendidikan (JIP)
Vol. 26, Issue 1, June 2020, pp. 22-28

problems. European  Journal of
Engineering Education, 37(6), 627-651.

GoOmez-Pablos, V. B., Del Pozo, M. M., &
Mufioz-Repiso, A. G. V. (2017). Project-
based learning (PBL) through the
incorporation of digital technologies: An
evaluation based on the experience of
serving teachers. Computers in Human
Behavior, 68(March), 501-512.

Hmelo-Silver, C. E., & Barrows, H. S. (2006).
Goals and strategies of a problem-based
learning  facilitator.  Interdisciplinary
Journal of Problem-Based Learning, 1(1),
21-39.

Holmes, D. (2005). Communication theory:
Media, technology and society. Sage.

Huang, Y. M., Liao, Y. W,, Huang, S. H., &
Chen, H. C. (2014). A jigsaw-based
cooperative learning approach to improve
learning outcomes for mobile situated
learning. Educational Technology &
Society, 17(1), 128-140.

Jalinus, N., Syabhril, S., & Nabawi, R. A. (2019).
A comparison of the problem-solving
skills of students in PjBL versus CPjBL
model: An experimental study. Journal of
Technical Education and Training, 11(1),
036-043.

Jonassen, D. H. (2011). Design problems for
secondary students. In National Center for
Engineering and Technology Education (p.
6). ERIC.

Kamdi, W. (2012). Implementasi project-based
learning di sekolah menengah kejuruan.
Jurnal Pendidikan Dan Pembelajaran
(JPP), 17(1), 98-110.

King, F. J., Goodson, L., & Rohani, F. (2013).
Higher order thinking skills, publication of
the learning and assessment.

Mawaddah, S., & Anisah, H. (2015). Kemampuan
pemecahan masalah matematis siswa pada
pembelajaran matematika dengan
menggunakan model pembelajaran
generatif (generative learning) di SMP.
Edu-Mat: Jurnal Pendidikan Matematika,
3(2), 166-175.

Pérez, E., Penarrocha, I., Pérez, A., Serrano, J.,
Belenguer, E., & Sanchis, R. (2009).
Cooperative project-based learning for
machine design in  the Industrial
Engineering Program: Methodologies and
experiences. Technology, Education and
Development, 395, 414.

ISSN: 0215-9643
e-ISSN: 2442-8655

Polya, G. (1973). How to solve it, nueva jersey,
estados unidos. Princeton University Press.

Richmond, G., & Striley, J. (1996). Making
meaning in classrooms: Social processes in
small-group discourse and scientific
knowledge building. Journal of Research
in Science Teaching: The Official Journal
of the National Association for Research in
Science Teaching, 33(8), 839-858.

Saripudin, A., Haryani, S., & Wardani, S. (2015).
Characterized Project based learning to
improve critical thinking skill.
International Conference on Mathematics,
Science, and Education (ICMSE 2015).

Severin, W. J., & Tankard, J. W. (2011). Teori
komunikasi: sejarah, metode dan terapan
didalam media massa (5th ed.). Kencana.

Slunt, K. M., & Giancarlo, L. C. (2004). Student-
centered learning: A comparison of two
different methods of instruction. Journal of
Chemical Education, 81(7), 985.

Tarhan, L., Ayar-Kayali, H., Urek, R. O., & Acar,
B. (2008). Problem-based learning in 9th
grade chemistry class:‘Intermolecular
forces.” Research in Science Education,
38(3), 285-300.

Trianto, M. P. (2010). Mendesain model
pembelajaran inovatif-progresif: Konsep,
landasan dan implementasinya pada
Kurikulum Tingkat Satuan Pendidikan
(KTSP). Jakarta: Kencana.

Widodo, S., & Kartikasari, K. (2017).
Pembelajaran pemecahan masalah
matematis siswa sekolah dasar dengan
model creative problem solving (CPS).
Prisma, 6(1), 57-65.

Windari, F., & Dwina, F. S. (2014).
Meningkatkan kemampuan pemecahan
masalah matematika kelas viii SMPN 8
Padang tahun pelajaran 2013/2014 dengn
menggunakan  strategi  pembelajaran
inkuiri.

Yevdokimov, O., & Passmore, T. (2008).
Problem solving activities in a
constructivist framework: Exploring how
students approach difficult problems.
Proceedings of the 31st Annual
Conference of the Mathematics Education
Research Group of Australasia (MERGA
31), 2, 629-636.

Rahmania Sri Untari et.al (Open Problem-Based Learning (OPBL) Scenario)



