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ABSTRACT

Animation, with its various roles, has becorrna 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
collaboration 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

g"" mﬂl{ e examination was used to analyze the data. The research suggested that there is a

PO significant difference in the students' problem-solving skill before they received

@ . OPBL treatment and after they did, and that the difference is highly influenced
reative thinking F r S S

e by the syntax or learning mod;] scenario. quperatlve ]e‘ammg‘mad; student

Quasi-experiment group learning more structured in alignment with the leaming topic assigned.

Problem-solving

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

This is an open access article under the CC-BY-5A license.

L. Introduction will be underachieving students and

considered to be unproductive throughout their
lives (Chu & Lai, 2002).

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

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
technology (technical and vocational) require
individuals to be able to solve problems and
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identify conflicting limitations, manage
several sub-problems, communicate, and adapt
to unexpected problems.

The result of a study conducted by
(Aspinall, 2000) showed that the learning
progress of students who used OPBL model
increased 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 engagement in learning, nurture
creativity and creation, more enjoyable,
beneficial, and more meaningful. It is
supported by research (Trianto, 2010), which
concluded that the application of project-based
learning is considerably effective in improving
aspects of independence, 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
challenges 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 curiosity and initiative to solve a
problem. OPBL frequently uses problem-
solving as the leamning activity and provides
students with opportunities 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 condition 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).

II. Method

A. Open Problem Based Learning (OPBL)

Problem Based Leaming (PBL) is one of
the active leamings. Problem Based Learning

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

(PBL) is an approach which is centered on
students and focused on skills, lifelong
learning, the ability to apply knowledge, and
the skill to 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, communication skill, group
cooperation, adaptation to changes and self-
evaluation skill. PBL is designed to provide
teachers with as much information as possible
to students through a problem (Kamdi, 2012).
PBL assists students in developing thinking
skills and problem-solving skills, in studying
adults and becoming independent learmners
(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 emphasis on problem-solving as a
collaborative effort (Richmond & Striley,
1996). The environment of project-based
learning provides students with opportunities
to learn integrative and multidisciplinary life
skills; so that academic competence (which is
also called adaptive competence) grows
broader and more refined in parallel with
technical-productive expertise and
employability competence (Bilgin et al.,
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 creating.

Edgar Dale's Cone of Experience

People are able to...
remember... (learning outcomes)

Define  List
Describe Explain

10% of what they read

20% of what they hear

Y AT Demonstrate
50% of what e

they see and

= o N .
i Desis n Define
9% of what 4 Simwlate, Model, or Lesson 1\ Evaluste

Fig. 1.DEC Theory
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B. Polya Approach

(Polya, 1973) stated that in conducting an
assessment to an acquired solution, 4 stages
need to be done, including: see (understanding
the problem), plan (devising a project), do
(executing 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)
examining the validity of the temporary
solution; and (5) drawing the conclusion.
Based on that elaboration, 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)
L\ " /

Fig. 2.The Cycle of Polya Approach

Plan (devising a plan)

C. Research Design

1) Participants

The subjects of the experiment were the
students of the Information Technology
Education program of Sidoarjo
Muhammadiyah University. 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
selected 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
rescarch was One Group Pre-Test-Post-Test
Design, which is a design where a pretest is
conducted 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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O X O
*Source: Donald T. Campell dan Julian C. Stanley (1966: 7)
Description:

01 : Pretest (preliminary observation) before
treatment

02 : Posttest (final observation) after
treatment

X : Open Project Based Learning (OPBL)
treatment

The obtained data were analyzed using
descriptive analysis and assumption testing.
Descriptive analysis was conducted to
generally determine the mean score of the
observed subjects while testing of assumption
in this research was carried out by utilizing
SPSS with a sig rate of o 0.05, which consists
of homogeneity and normality testing.

3) Instrument

The subject of the experiment was the
students of the Information technology
education program at Sidoarjo
Muhammadiyah University. The instrument
and data collection techniques used in the
research were tests. The data collecting
technique was implemented to collect data
from the observed subjects. Tests were utilized
to measure the ability to solve problems 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 prohlem-solving skill test is
described in Table 2.

Table 2. The Content of The Problem Solving
Skill Test

No Sub
Variable

Indicator

The student must understand the
condition of the problem in a
particular guestion, 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.

1 see

2 plan The student identifies the pattern of

animation used in deciding the

Rahmania Sri Untart etal (Open Problem-Based Learning (OPBL) Scenario)
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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 she is
facing, such as in creating
multimedia moving text animation
s/he tries to look into other types of
moving ball animation.

The student examines each step of
the 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
learning 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
Production ensure 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
guestion given by the lecturer.

Defining The workgroups (students) create
Problem proposals by doing literary
Solving research discussions and defining
Strategy the problem-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.

Syntax Description
OPBL

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 The presentation is aimed actually
of Project to communicate the creation or the
End-Result invention of multimedia animation,
through class seminars, each group
presents their work.

Fig. 3 is a project made by a group of
students, which is making a track car and lunar
orbit around the sun.

Fig. 3.0PBL Track Project

D. Experimental results

The OPBL effectivity test in solving
problems was conducted on 1 group of
students from the experiment class. The
researcher conducted an experiment with
pretest-posttest design with the objective of
determining the effect of PIBL 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 _MJ
100

——— o I
50 -

0 —Drofes]  esspPosttest

1 3 5 7 9 11131517 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
pretest, the average score is 67.52, the
deviation standard 483, the lowest score
60.00, and the top score 79. Based on the
posttest, the average score is 75.48, the
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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
normality 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 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
difference in the ability to solve the problem
by utilizing 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 27 483 6752 -1258(0.000)
Posttest 27 629 7548  -13.54(0.000)

Based on Table 4, sig. of 0000 is less than
005, which means there is a significant (real)
difference in the ability to solve problems
before the treatment is given and after the
procedure is performed. A leaming process
with OPBL scenario students can improve
their ability to solve multimedia problems,
which develop them to be a more active and
independent learner.

I11. Results and Discussion

Based on the findings of this research, it is
suggested that the application of OPBL
scenario has a significant effect on improving
the students' ability to solve problems of
multimedia animation-based leaming. The
finding is in line with the research that stated
that the OPBL model is Blore advanced in
increasing students' ability as the syntax of the
model is systematically designed based on the
learning hierarchy (Gdmez-Pablos et al.,
2017). Based on the pretest and posttest
scores, it is apparent that the improvement of
the scores is still considered minor. It is caused
by the absence of equality between students
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and their lecturer. Both parties should work on
solving problems together and engage more in
two-way discussions so that students feel
empowered, confident 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
scenario to optimize the results, it requires
equality between students and their lecturer by
increasing two-way communication so that in
the learning process, students would not find
any obstacle in finding a solution to a problem.
In the OPBL model, students are given the
freedom to explore issues in the field. InOPBL
model scenario, it is not sufficient to have one
single solving procedure considered to be
more advanced, but problems require
alternative answers 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
[Hogress, which is made available by a module
through cooperative learning, conceptual
understanding, and work principles through
learning media, prototypes, discussions and
demonstrations. Cooperative learning makes
students' group leaming 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 product, (4)
production process, 5) presentation of end-
result.

OPBL model is a combination of two
learning models, cooperative learning, and
project-based learning (Jalinus et al., 2019).
First, students learn to understand theory
through cooperative learing, and then they
work on project assignments applicating
project-based learning models (Ana
Nurlaela, 2012). The OPBL model treatment at
the beginning of the learning 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,

Rahmania Sri Untart etal (Open Problem-Based Learning (OPBL) Scenario)
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selecting, drawing, and calculating their
project assignments in a group or individually
(Arcidiacono et al., 2016).

Meanwhile, students complete their
projects directfdin 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 eﬂl., 2017). When they
are facing a problem, they have to think of a
solution and call for assistance through
discussions and consultations with the lecturer
(Yevdokimov & Passmore, 2008). In this
regard, when the lecturer assists them, much of
the solution comes from the lecturer. Thus,
OPBL is useful to improve students' ability to
solve problems, particularly in creating
multimedia animation.

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
learning media; (3) the lecturer decides project
topics of student groups; (4) the lecturer
provides assistance to students while the
learning activity 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
applicative 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
concluded that OPBL learning model
improves the ability to solve problems through
different topics assigned. The design of OPBL
scenario, which is open-ended in nature, is
compatible with the characteristic of the field
of technology, which reflects the realistic
complexity and uncertainty. OPBL learning
model provides students with the opportunity
to look at problems environment from
different perspectives to enhance their high
order thinking (HOT) skills ability. The
opinion is supported by (King et al., 2013),
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stating that HOT is activated when individuals
encounter unfamiliar problems.

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 leaming strategies to apply OPBL
effectively in class, namely: a) collaborative
learning strategies, b) prioritizing student
activities rather than lecturer activities, d)
experience at the time of practicum, and e)
problem-solving. These findings can be inputs
for educators to innovate the teaching and
learning process. One of the innovations is
developing learning models to improve
students' understanding of skills in solving
problems.
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