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Abstract— Critical thinking studies were mostly aimed at
improving critical thinking skills and placed a critical thinking
disposition as a nurturing effect. Thus, critical thinking
disposition is rare to practice including in learning Biology.
Meanwhile, critical thinking disposition is required so that
students are willing to consistent think critically. The studies
also showed that the critical thinking disposition truth-seeking
subscale scores the lowest among the six other subscales. This
study tries to formulate a model of learning that fosters critical
thinking disposition truth-seeking subscale. The method applied
is literature study and study of previous research. Truth-seeking
Learning Model is a model designed to be able to answer the
above problems. The model is based on two existing learning
models and various psychological theories. The psychological
theories used are constructivism, social learning theory, Gestalt
psychology, and motivational theory. The model consists of six
phases, i.e., exposing issues and encouraging curiosity, guiding
problem identification, guiding the collecting information
process, reformulating issue and presenting results, evaluation
and reflection, and integration.

Keywords: truth-seeking disposition, truth-seeking learning
model

I. INTRODUCTION

Three groups of skills are demanded in the 21%t century.
Learning skills and innovation as one group includes critical
thinking skills and problem-solving [1]. Critical thinking
skills are more needed in employment today than ever before
[2]. The ability to think critically and problem-solving is the
character required to be able to compete in this era [3].

The terminology of critical thinking is inseparable in the
context of learning science, including Biology at the high
school level. Learning biology is demanded to equip learners
with critical thinking based on the potential of biological
processes and products, to understand the natural phenomena
around them, to make decisions among various choices, and
to solve the problems using scientific consideration [4].

The affective dimension of critical thinking is often called
critical thinking disposition. Critical thinking disposition is a
consistent internal motivation to engage problems and to
make decisions by using CT [5]. In other words, the
disposition of critical thinking is a tendency to think critically
about facing problems and making decisions consistently.
Critical thinking disposition itself consists of truth-seeking,
open-mindedness, analyticity, systematicity, self-confidence,
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inquisitiveness, and intellectual maturity [6]. Therefore,
critical thinking disposition is a group of habits of mind.

Some researches on the critical thinking disposition have
been conducted. Such research has found similar results.
Research reveals that truth-seeking and open-mindedness had
the lowest average among the seven aspects of critical
thinking disposition, 32.20 and 35.28 respectively with a
maximum score of 60 [7]. The use of Problem-Based
Learning (PBL) model can improve students' critical thinking
dispositions on the seven aspects of critical thinking
disposition, but truth-seeking and systematicity obtaining the
lowest score of 41.4 and 41.5 from the maximum score of 70
[8]. Another research found that the truth-seeking has the
lowest score of 35.39 from a maximum score of 70 [9].
Another research found the same thing [10-12]. Based on
some researches above can be concluded the truth-seeking
tend to always be the lowest average compared with six other
critical thinking disposition aspects.

Critical thinking skills are influenced by critical thinking
dispositions. Critical thinking skills alone are not sufficient
enough for a person to always think critically. Such a person
must possess the disposition or motivation of critical thinking
to carry out critical thinking [13]. Furthermore, they assert
that one can understand and master critical thinking skills.
However, the person cannot apply it because of the
unsupported learning situation. Critical thinking dispositions
are needed to support someone always to think critically [14].
Critical thinking disposition is necessary for a critical thinker
to have ethics, not to exploit others and to have good personal
and social feelings [6].

So far, learning practice related to critical thinking is
much more conducted in the effort of improving critical
thinking skills. Learning to build critical thinking disposition
becomes essential. In consequence of this, it is necessary to
develop a learning model that can foster the disposition of
students' critical thinking especially on the aspect of truth-
seeking, including on Biology learning. A learning model that
uses questions as a basis for its development as found in the
PBL model [15-17].

Il. METHODS

This study has aim to develop a hypothetical learning
model. The learning model intended to improve students’
critical thinking disposition in truth-seeking subscale. The
study used a literature review method. The stages
implemented are problem formulation, data collection, data
evaluation, analysis and interpretation, and public

Copyright © 2018, the Authors. Published by Atlantis Press.

This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/).

125



£

ATLANTIS

PRESS

presentation [18]. The problem formulation started by finding
that there was a need to develop a learning model to improve
students’ critical thinking disposition in truth-seeking
subscale. In the data collection stage, we collected relevant
articles and books to truth-seeking disposition, how to grow
disposition, learning theories, motivational theory, and
learning models in both theoretical and empirical study. Then
we selected which literature is useful, informative and related
to the main focus of this study. In the analysis and
interpretation, a hypothetical learning model was built by
synthesizing two existing learning models.

I1l. RESULT AND DISCUSSION
Truth-seeking Disposition

Students with a truth-seeking disposition include having
a courageous desire to seek the best knowledge according to
a given situation, asking awkward questions, willing to
follow reason and evidence even though the results are
contrary to prejudice or self-interest [15]. A truth-seeker
prefers to truth rather than lying and dedicating to seeking the
truth in all things [19].

Truth-seeking spreads over some of the existing
intellectual traits. A person with intellectual courage should
not be passive and uncritical of ideas even though the ideas
are sometimes dangerous and absurd, but such a condition
accepted as truth. Intellectual braveness says critical thinkers
should seek information about the truth. Intellectual
autonomy states the need to commit to analyze and to
evaluate beliefs by using reason and evidence as a basis [20].
The point is that truth-seeking can be realized in the form of
a passion and dedication always to seek the truth. Someone
can ask questions until the truth is gained. Critical thinkers
view knowledge and truth as goals that must be strived to
achieve [21]. Developing the knowledge and understanding
thoroughly about the problems is a challenging process. The
ability to explore and to analyze is needed along with the
growth and development of such knowledge and
understanding.

The truth-seeking is a process that requires many actions.
A critical thinker must analyze and evaluate the amount of
information available [22]. The critical thinker should be able
to determine which information is correct and to require
further testing and be able to realize that they do not have
enough information to make a reasonable conclusion. So,
they should seek additional information. Many people
believe in truth based on what they read or hear from a single
source [23]. They do not check the source's truth by
comparing other sources. Comparing information from
multiple sources is not just a guide to truth. Comparison of
information from various sources also provides information
about different points of view about the problem. Thus, there
is a space for errors and further research.

Most societies practice a habit of believing that
knowledge and truth are absolute and irreversible. One of the
primary goals of social institutions, including the family and
the school, is to transfer the knowledge that has been growing
for so long, even centuries [21]. This situation leads students
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as a passive individual in learning. On the other hand, there
is a view that students should be active and responsible in the
learning process.

A person can be more skeptical or credulous [22].
Experience or personality trait cause this. Critical thinking is
concerned with the use of a set of specific methods aimed at
exploring evidence in a particular way. A skeptical person
will use a structured approach to generate possible solutions
to problems.

Students cannot separate themselves from the abundance
of information in their everyday life with varying degrees of
truth. Such information may be an issue that is sometimes
controversial from a scientific or biological point of view.
Thus, choosing which information needs attention and
knowing how to consider the evidence that can be expected
as facts is a necessary skill in the information age. As an
information consumer, students should be able to
differentiate which the fact-supported claims and which rely
solely on 'truthiness,' or to use feelings rather than empirical
evidence [24]. Truthiness is defined as the quality to prefer
the concepts or facts that people want to be true, not concepts
or facts that are known or known to be true [25]. This
becomes a challenge in the educational world.

Issues have a prominent place in learning science. There
are three reasons to accommodate even controversial issues
in learning science [26]. First, the use of issues makes content
more engaging, meaningful, challenging, and relevant so that
student engagement and motivation increase. Second, the use
of the issue can illustrate the reality of the scientific nature.
Third, students gain attitudes, skills, and understanding of
essential processes by examining controversial issues related
to science. Moreover, the use of issues brings the students to
learn to weigh evidence, to seek information, to detect biases,
questioning the validity of sources and to show their own
point of view. Thus, skills in communication, listening, and
collaborative work can be improved. The controversial issue
has at least two conditions. First, there is a scientific debate
or disagreement about causes, theories, and evidence.
Second, the debate or disagreement with regards to the
application of science and its effects on the environment,
human or animal.

A particular characteristic of truth-seeking disposition is
being eager to find the best knowledge based on the existing
context, to be dare to ask questions, to be honest, and
objective in conducting an investigation. Although, if the
findings do not support a person's prior interest or opinion, to
tend to adjust its beliefs following relevant and robust facts
and reasons, to receive essential considerations regarding
facts, reasons and other perspectives, and evaluate new
information and evidence [27].

Growing Disposition

Attitudes can change and develop so it may be increased.
The development of attitudes undergoes a particular stage,
not at once [28]. A character is a reliable disposition in
responding to a situation and has three parts of moral
knowing, moral feeling, and moral behavior [29]. The
disposition that has reached moral behavior stage means it
becomes a character.
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Truth-seeking disposition can be grown or formed
through stages of moral knowing, moral feeling, and moral
behavior [29]. The formation of truth-seeking disposition
begins with the provision of knowledge and understanding of
the importance of the truth-seeking disposition for each
student (moral knowing). The purpose of this stage is that
students know the truth-seeking disposition. However,
students are not expected to know or to understand what and
how to find the truth, only. Students should be aware of the
importance of having the truth-seeking disposition (moral
feeling). The next stage is the emergence of consciousness to
use the disposition of truth-seeking (moral behavior). If the
student always uses the truth-seeking disposition against the
issue, then the disposition has become part of the student's or
character. The three components are interrelated, mutually,
penetrating, and influencing each other [29]. For good
attitude learning outcomes, the learning process must be
deliberately planned, implemented and evaluated the level of
achievement [30]. Learning attitudes can be expected to
achieve better results by considering the stages of attitude
formation as described above.

So far, research that tries to develop a model of learning
to cultivate truth-seeking disposition has not been done yet.
Learning model that is often used and linked to critical
thinking is the Problem-Based Learning model (PBM).
Another learning model associated with the development of
the affective domain is a non-directive model developed by
Rogers [31].

Developing hypothetical model

This hypothetical model is designed primarily to make
students more actively seek out the necessary information
related to the issues or problems presented. The learning
phases of this model are designed to foster the disposition of
students' truth-seeking deliberately. The hypothetical model
places the truth-seeking disposition as the primary goal of
model development.

The development of this hypothetical model is designed
based on two previous learning models that already exist,
Problem Based Learning (PBL) and nondirective. Key ideas
in PBL adapted and adopted in the hypothetical models
include the use of issues or problems as learning entrances
and group discussions to open insights. Non-directive
characteristics related to self-growth and self-development is
expected to foster the truth-seeking disposition. Then, a new
model that is more specialized in developing the disposition
of truth-seeking is synthesized, called Truth-seeking
Learning Model (TLM). The synthesizing process can be
seen in Fig. 1.
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Fig. 1. Synthesis of the TLM

Some characteristics of the TLM include:

1. The use was of issues or problem both controversial

and related to public belief. These issues or problem are

related to biology that is close to the students’ daily life.

2. The use of feeling expressed in the early stages as part

of nondirective aims to determine the extent of student

responses to issues or problems given.

3. Learning stages are arranged in such a way in order the

formation of truth-seeking dispositions is done through

the process of moral knowing, moral feeling, and moral
acting.

4. Learning ends with the integration stage. The teacher

guides the students to integrate attitudes by giving tasks

to ascertain the students’ initiate doing follow-up
activities.

The TLM starts learning activities with individual
activities followed by group activities then returns to
individual activities. This process is expected to foster a truth-
seeking disposition in more number of students. The
integration phase which is the final phase of the TLM is
designed to help students build awareness about the
importance of having a truth-seeking disposition and to
actualize action. The syntax of the TLM consists of six
phases. Below is a description of each learning phase of the
TLM model.

Phase 1: Exposing issues and encouraging of students'
curiosity

This phase is designed to attract students' attention and to
grow curiosity and interest which is essential to understand
information [32,33]. The use of issues makes the content
more interesting, meaningful, challenging, and relevant so
that students’ involvement and motivation increase [26].
Then, meaningful learning happens where the students
connect new information with their existing knowledge [16].
The use of new issues or problems and connected to students’
daily life is believed to be able to generate and to maintain
the level of student attention [34]. Psychology Gestalt states
learning as a cognitive activity that involves the
rearrangement of experiences about objects, people or events
as an organized unity.
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Another activity is to express curiosity. Disclosure of the
curiosity toward the existing situation permissively allows
students to answer freely and show their interest [31]. The
motivational theory emphasizes the importance of creating a
fun and safe learning environment in which students can be
responsible for their learning or positive feeling tone [17].
The students also asked to respond to the issues. Some
questions are the importance of the issues and what happens
if they ignore the issue. It will be beneficial for students to
develop questions about learning materials for themselves
both before and after they learn the materials [35]. Making
their question will facilitate self-understanding. This step is
done to introduce the truth-seeking disposition (moral
knowing) [29].

Phase 2: Guiding problem identification

This phase begins with the identification of concepts and
statements contained in issues or problems. The statements
intended are not understandable, vague or unclear, and
scientifically incorrect. Students identify and define all
concepts individually. Students who are cognitively involved
in the process of defining problems will be actively involved
in learning [36]. Students are very likely to provide different
definitions for the same concept. Other students can help to
reduce their egocentricity [34]. Therefore students must have
a strategy on how to control all aspects of learning [16].

Phase 3: Guiding the information searching process

At this stage, students are encouraged to seek information
individually. It is expected that the students aware of the
importance of having a truth-seeking character (moral
feeling) and act to seek information (moral acting) [29]. The
process of gathering information can be accomplished by
hand on activity and literature review [37]. The traditional
education system is suspected to be involved in inhibiting the
development and encouraging critical thinking among
students especially the search for truth because students tend
to receive ready-made information from teachers [38].

Phase 4: Reformulating and presenting the issues

The student brings the information to be discussed in the
group which is heterogeneously in academic ability [39]. The
students rearrange the issue, and they can add supporting
data. Each student is expected to bring and deliver the
information obtained in the third phase. Students need to
negotiate to determine more appropriate information. The
truth of information given by each is tested in groups.

Through this activity, the importance of having the
character of the truth-seeking (moral feeling) is expected to
grow.

In the group, social interaction can serve as learning [34].
Individuals can deliver information obtained in phase three.
Students work together to complete the learning task. The
students are believed to be able to solve problems under adult
guidance or through collaboration with more capable peers
[16]. Therefore in this phase students are expected through
the process of cognitive apprenticeship. Teachers can provide
help if needed.
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The use of issues in fostering the truth-seeking disposition
demands students learn to weigh evidence, seek information,
detect biases, question the validity of sources and then present
their viewpoints [26]. Other students in the group tested the
initial thinking presented in the first phase and the acquisition
of information in the third phase. This interaction encourages
students to convey their thoughts and to rearrange them by
comparing to the other students’ thinking [40]. Therefore,
each student must expand knowledge, be able to find the leak
or weaknesses of his knowledge if they want to build mutual
understanding [16]. In the group, the students are stimulated
to express their opinions, to hear the opinions of other
students, and reason correctly through the negotiation process
[41]. Students share their individual views with other students
to build a shared understanding that cannot be undertaken
alone or individually [16].

The primary activity in this phase is the presentation in
front of the class. Other groups may respond or ask to
reinforce the information provided. When a student shares
knowledge, his knowledge will become stronger as they are
encouraged to clarify and organize ideas conveyed so that
they can be understood and be accepted by others [16]. High-
level cognitive processes are expected to occur along with the
network of experience in the brain [34]. This phase also
serves to train students doing oral communication and
convince other groups of the accuracy of the information
presented.

Phase 5: Evaluation and reflection

This phase is intended to help students analyze and
evaluate their work including the process of getting
information. The teacher provides feedback to students
regarding their work. This feedback is crucial because it can
serve as an incentive or reward which lead to learning
motivation [33]. Without feedback, the knowledge gained
will be slight [17]. The feedback should be specific and as
soon as possible to obtain the correct one [17]. The presence
of the teacher with all the information provided is significant.
Self-evaluation is expected to happen where students are able
to make decisions on learning outcomes [16]. During this
phase, the teacher asks the students to reconstruct the
thoughts and activities that have been done during the
learning process. This step ends with a reflection on the way
the learning process guided by the teacher.

Phase 6: Integration

The integration phase is carried out in order to create
truth-seeking disposition as a new orientation becoming part
of the student's self. Students try to develop more decisive
actions to solve problems and provide correct answers. The
integration phase occurs when students feel that their regular
action has consequences for themselves. The provision of
stimuli, testing, and assessment of new perceptions have an
essential position for the integration process [42]. At the end
of this phase, students are asked to construct their questions
related to learning materials following the results of
evaluations by teachers and students.
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IV. CONCLUSION

There is a need to develop a model promoting truth-

seeking disposition based on literature review and study of
previous research. The Truth-seeking Learning Model is a
model designed to improve the truth-seeking disposition. The
model consists of six phases in which each phase is designed
to grow such a disposition in a particular stage. The

development of the TLM

is supported by various

psychological theories such as constructivism, social learning
theory, Gestalt psychology, and motivational theory. Further
examination is required to see the robustness of the TLM
through implementation in classrooms.
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