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Abstract—Problem solving skills are urgently needed in
everyday life and teachers should train in this global era. One
of the models that can train problem solving skills is problem
based learning (PBL) model. PBL model still has some
weaknesses. Students find difficulties in the learning, the result
of learning concept is still low and students difficult to develop
problem solving skills without the guidance and direction of
teacher. The results obtained during the learning process are
problem solving skills still low (57%) and learning process
using the PBL model found some weaknesses, namely: teachers
guiding students to find real problems (26%) and trained
problem solving skills (30%). Therefore it is necessary to
develop a learning model that can effectively train problem
solving skills during the learning process and the end of result.
The learning model developed is SEA-MEA model. The theory
of self efficacy academic (SEA) and means ends analysis
(MEA) underlies the development of the SEA-MEA model. The
MEA strategy can make it easier for students to solve problems
and self efficacy can motivate and find real problems in
learning. This innovative learning model is expected can train
problem solving skills in a practical, valid and effective.

Keywords— model SEA-MEA , problem solving, means ends
analysis, self efficacy academic

I INTRODUCTION

Problem solving skills are important. Problem solving is
a key of The purpose of solving that intact and complex is
broken down into some simpler goals. enter ReEAL life
activities [1] The purpose of solving that intact and complex
is broken down into some simpler goals The purpose of
solving that intact and complex is broken down into some
simpler goals. complex is broken down into some simpler
goals. on the job. In everyday life, these skills are more
widely used than interpersonal skills, management, and
writing skills [3, 4, 5]. According to P21st Century Student
Outcomes, problem solving skills should be a 21st century
learning outcome.

Problem solving skills help students be easier to learn
concepts. Problem solving skills develop based on active
intellectual engagement, not only involving passive
observation and algorithms application, but also requiring
students' thinking [6]. Problem solving skills can help
students to find systemati and logical information by
considering different perspectives of solutions. Conversely,
the lack of problem solving skills causes students to have
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unfavorable habits which are doing various activities
without knowing the purpose and reason.

Problem solving strategies which were used in the
development of this learning model was the heuristic
means-ends analysis (MEA) [7, 9, 10, 11]. MEA is one of
the problem-solving strategies [11]. MEA is a strategy
which sets the intact goals into sub-goals. The purpose of
solving is to break down intact and complex goals into
simple goals. Meanwhile, the problems which include in
PBL learning model [12], are still intact completed by
students. Research of [13] shows that problem solving skills
are increasing using the MEA strategy. The MEA strategy
makes problem solving be easier and better. That is the
reason why MEA was chosen as prolem solving strategy.

Based on the problems found in the preliminary study, a
theoretical study of the PBL, CPS models, and previous
studies, an innovative learning model should be developed.
Learning model can improve students’ problem solving
skills. Problem solving skills which is using MEA heuristic
strategy can enhance students’ self efficacy in science
learning.

Il. METHOD

The method used in this research is qualitative method.
The design of this Research Study Reuters was R and D.
Stages of this research were 1) preliminary study, 2) design
of model prototype.

I1l. RESULT AND DISCUSSION
a) Problem Solving Skill

The problem is defined as a situation where there is a
separation between the real conditions and the desired
conditions. The problem has an initial condition and a path
to achieve goal. The problem as a task which has
completion procedure is not yet known, so we should find
procedures to solve the problem [14]. Dewey explains that
the problem occurs when an individual is faced with
difficulty answer which is not available [15].

The Factors which affect problem solving are
knowledge structure and character of problem which is
represented by format of questions [16]. The differences
between students who have low ability (novice) and high
ability (expert) to solve problems are how students use
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knowledge and connect one concept with another concept
[17, 18]. The structure of knowledge which is possessed by
students is called individual constructivist. Individual
constructivists are inspired by Piaget. Individual
constructivist focus on how individuals build knowledge in
their minds. Characteristics of constructivism learning
methods is connecting students' experience to develop
meaningful understanding.

Means Ends Analysis (MEA) as a problem solving
strategy that compares beetween current state and goals
[19]. Furthermore, the differences are divided into several
sub problems. After each sub ploblems is solved then
overall problems can be solved by using appropriate
problem solving. Problems which are set to become sub
problems is good choice in learning [20]. It makes student
be easier to solve problems in learning. Making the goal to
solve problems becomes a sub problems can reduce
cognitive loads [20]. Therefore, Means End Analysis is a
problem solving strategy used in this development model.
Complex problems in learning Science (IPA) are broken
down into several sub problems. These simple problems are
solved one by one, so students be easier to solve it.

b) Hypothetical Model Development

Development of hypothetical model is based on
preliminary study. The main problem in the preliminary
study is to guide students to authentic problems. Teachers
are still lacking in authentic problem oriented. Another
problem is during the process of problem solving, the
teacher has not given assistance to the students in solving
the problem. Students' problem solving skills have not been
trained in learning process.

Based on theoretical and empirical studies explain that
problem based learning model (PBL) has several advantages
and disadvantages. Some weaknesses of PBL can be
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eliminited by Cooperative Problem Solving (CPS) learning
model. The weakness of this research's hope can be closed
by hypothetical model that will be developed. The
advantages which are found in the PBL and CPS models are
still used in hypothetical models. The development of the
SEA-MEA  model is also based on problem solving
indicators which have not been trained by PBL and CPS
models.

The syntax of PBL and CPS show a common pattern
that consists of: 1) preparing students to learn by basis
problems , 2) solving problems and presenting the results,
and 3) reflecting on the process and outcome of the problem
so next process of problem solving is better. The weakness
of the PBL and CPS model are that students difficulty to
formulate the problems as basis of learning [21]. In the
hypothetical model, at the beginning of learning, students'
activities are directed to formulate an authentic problem. It
gave students' ability to relate the learning material. The
understanding of their ability is self efficacy as attempting
to formulate problems.

Comparison of PBL, CPS, and developed hypothetical
models are shown based on outcomes, syntax and
weaknesses. The weaknesses which are found can be
eliminated by developing hypothetical model. The following
are some of the outcomes of the problem based learning
model and the developed learning model. Problem based
learning models include; PBL[12] and CPS[4]. Comparison
of the syntax of each model which became reference for
developing model as steps of learning.

Description of outcome and syntax of learning models
have several advantages and disadvantages. Further more,
in this study the disadvanteges can reduced by the
developed hyothetical model. The summary of outcome and
syntax of PBL, CPS, and hypothetical model are shown on
Table 1

TABLE 1

COMPARISON PBL, CPS AND HYPHOTHETIC MODEL (SEA-MEA)

Component of
Model

PBL

CPS

Hyphothetic model (SEA-MEA )

Purpose of model

Increase the critical thinking.and problem
solving skills
Have good behavior and social skills
Make students become independent learners
(PBL)

[12]

Disadvantages:
Less knowledge acquisition [22],_[23].
The PBL model is suitable for students with
good-structured knowledge [24].
Raise students’ stress and PBL is costly
developing
The result of problem solving skills is low
(57%) .

Increase the problem solving skills
Improving work skills in groups
Students have motivation
(Cooperative Problem Solving in
Physics)

Advantages of CPS
Achieving understanding of concepts

by CPS model is better than
individual learning [25]
Complete problem solving can be
easier done on groups[26]

Disadvantages
Students’ anxiety has not been

resolved

Increase the problem solving skills
Increase conceptual understanding

Eliminate the advantages:
Increase understanding of concepts
both individual and group learning
Reduce cognitive burden by making
the goal of problem solving into a
sub goal [20][27]

Self efficacy can overcome stressful
in solving problems [28]

Syntax of model

On initial learning, students formulate the
problem as a basis in the learning model
(students are oriented to the problem)
Obstacles

1. The students are difficult to
formulate the problem.
2. In syntax of group investigation,

strategy of problem solving has not been
given clearly

The CPS syntax which begun with
planning and resolving the problem

Early in student learning is required
to remember their capabilities[29].

This step is an attempt to show
students what has been mastered
and directed to be able to formulate
the problem.

Step which is using to resolve
issues is Means and analysis (MEA)
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The major indicators of problem solving are covered
in PBL and CPS syntax, but some indicators have not
been trained on both models. Therefore, syntax of
hypothetical model (SEA-MEA) is prepared with
reference of several theoretical studies. The problem
solving indicators which were trained on each syntax of
PBL model, CPS and hypothetical models are described
on below:

1) Representation

The reactualization phase which trains students to recall
information that has ever been mastered. Recalling
information relating performance is the dominant source
of self efficacy [30,31]. Great self efficacy can support
them to continue next phase with more leverage [32]. The
information which is being mastered and recalled is
relevant to learning material. Based on past
accomplishments of performanece and next task
challenges (problems to be solved), students can practice
to set realistic goals.

2) Planning

The reactualization phase which trains students to recall
performance of problem solving is similar to the problems
faced in this lesson. Encountered problems can be similar
problems but has greater challenges. Problems with
greater challenges will be readily resolved if the goal of
problem solving is divided into sub goals. Students'
cognitive load are lighter by breaking the goal into sub
goal of problem solving. Its setting which was used on
Means Ends Analysis (MEA) by Newell, Shaw and Simon
in 1950.

3) Execution

The syntax of the embedded model describe the problem
can organize student in the learning. Indicators planned as
an approach to checks the problem required and set
appropriate time for learning.  The indicators recall
problem which is relevant and similar with previous tasks
and identify sub goals. The embodied syntax of the
hypothetical model execute the sub goal and solve
problem..

4) Reflection

The embedded syntax of model was evaluated by CPS
and evaluate PBL. The indicator contained efficacy of
problem approach and the encountered problem.
Indicators that are not enclosed are anticipating situations
in which current problem approach might be useful. The
embodied syntax of the hypothetical model is reflected on
the problem situation and the thinking process used to
academic self efficacy.

IV. CONCLUSION

SEA-MEA model is designed based on indicators of
the problem solving skills. SEA-MEA learning model are
expected to develop problem solving skills and self
efficacy. Suggestions for further Research, the
development of SEA-MEA learning model is still
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theoretical, so It needs to be tested and implemented in the
classroom.
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