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1. INTRODUCTION

In previous studies, it was found that decision-making is a determining factor for applying socio-
scientific issues in science learning [1]. Generally, decision making occurs every time in the thought process,
however consciously or not, decision-making is part of a person's basic mental process and it is not a simple
and easy as described. In the process, students need to have better knowledge about choices and able to
assess their own knowledge about the choices [2], [3] to avoid unscientific decisions [4]. Demiral and
Tirkmenoglu [5] states that there are three constituents in decision making, namely: decision-making
situations, decision makers, and decision-making processes. The cognitive processes involved during the
decision-making process can vary and depend on their environment and decision-making style. Decision
making is closely related to cognitive processes because every decision making involves these processes.
Lieder, et al. [6] explain that decision making is one of the fundamental human cognitive processes that are
widely used in making rational, heuristic, and intuitive choices in complex scientific, engineering, economic,
and management situations, as well as in almost every procedure in everyday life. The cognitive capacity of
decision makers may vary widely, but the core cognitive processes of the human brain have similar
characteristics and recursive mechanisms. This means that decision making will always involve cognitive
processes in the human brain [7]-[9].

Journal homepage: http://ijere.iaescore.com


https://creativecommons.org/licenses/by-sa/4.0/
mailto:marlina.ummas2016@student.uny.ac.id

Int J Eval & Res Educ ISSN: 2252-8822 a 761

Decision theory can be categorized into two paradigms: descriptive and normative theory.
Descriptive decision-making is based on empirical observations, whereas normative assumes rational
decision makers who follow well-defined preferences who adhere to certain axioms of rational behavior.
Rational and complex decision-making strategies can be classified into static and dynamic categories. Most
of the existing decision-making strategies are static because the changing environment of the decision maker
does not depend on the activities of the decision maker. In addition, different decision strategies can be
chosen in the same situation or environment based on the decision makers' values and attitudes towards risk
and their predictions on future outcomes. Based on this description, individual decision making can have
different qualities because of its own contrasting processes. The study of individual differences that leads to
the tendency to use one decision-making style over another can affect the performance of some of the
complex tasks that have been performed [10].

A person's decision-making style can determine how decisions are made. Some experts explain that
there are several styles of decision making: The analytical decision-making style according to Cosku [11]
tends to a decision-making process that considers various components. This tendency explains that the
analytical processing system consists of consciously controlled thinking, full of effort, and various
competencies that are traditionally considered important for cognitive development and normative decision
making. In the process, analytical processing is directed at breaking the problem into its component elements,
examining the elements, therefore from this analysis is obtained: solutions, judgments, decisions and
arguments. Calabretta, Gemser, and Wijnberg [12] also described that people can use various strategies when
making decisions in complex tasks. In addition, the use of this decision strategy often depends on the nature
of the decision situation itself. This suggests that people tend to process information more intuitively and
analytically.

Students must be able to make the right decisions and then reflect on them as important factors in
decision making. Sakschewskiet, et al. [13] explained that the self-reflection is important part to show
students ability in decision-making. The accuracy of decision making requires self-reflection consideration in
order to avoid students' doubts in making decisions, therefore students have high self-confidence in holding
their decisions [14], [15]. The factors of gender, experience level, coverage area, depth of knowledge are
very important things to consider in decision making. It is known that equal distribution of education causes
imbalances in decision making, especially in science education. In addition, the influence of interactions
between genders in a country and culture is also known to greatly influence a person in making the right
decision.

Previous researches proved that these elements crucial especially in decision-making [16]-[24].
Therefore, this study intends to analyze of decision-making style based on self-reflection on making decision
and provide data related to the effect of gender, grade, region, and universities. In the future, this study will
serve as a guide in designing active, varied, creative, and student-centered learning models.

2. RESEARCH METHOD

This study employed descriptive-quantitative methods to explain data obtained through an online
questionnaire survey. The sample was selected using purposive sampling technique. The samples were
determined by subjects based on previously known population characteristics. The number of samples were
514 students from four regions in Indonesia, namely Makassar, Manokwari, Cirebon, and Palembang who
were Biology students Education in semesters II, I11, IV, VI and VIII. Data categories processing refers to the
Average (M) and Standard Deviation (D) scores which are divided into 5 scales as shown in Table 1. A
questionnaire containing 14 statements modified from Nygren [25] was distributed to various social media
groups for pre-service biology teachers as in Table 2.

Table 1. Decision-making ability categories

Scores Categories
X>M+1.5 SD Very high
A+0.5D<X<A+1.5D High
A-0.5D<X<A+0.5D Medium
A-1.5D<X<A-05D Low
X<A-15D Very low
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Table 2. Decision-making guestionnaire

Scales

No Statements 1 2 3 4 5

In making decisions about socio-scientific issues:

I have to identify the important factors that can influence it

I have to choose the most efficient solution to the problem

I first made the factors that had an important influence on my decision
I am very rational when evaluating risky options

I made a careful estimate of the situation first

I always pay attention to past information in making new decisions
I evaluate the weight of each piece of information

I always prepare myself as best | can before making decision

I try to observe the good and bad sides of each alternative

10 | like a rational and systematic approach to making decisions

11 I make careful consideration of all relevant information

12 1 usually rely on careful reasoning in making decisions

13 I make it structured

14 | have to evaluate it systematically

OCoOoO~NOOUITD,WN R

3. RESULTS AND DISCUSSION
3.1. Decision-making style

The main objective of this research is to describe statistically the decision-making style of pre-
service biology teachers in Indonesia based on gender, grade, region, and universities. Although various
decision-making style assessments have been developed, the current study used a scale designed as shown in
Table 2. He developed a measure to distinguish between people's tendencies to think more analytically or
intuitively. The data obtained were analyzed to generally identify decision-making styles regarding socio-
scientific issues (SSI) of pre-service biology teacher and based on four characteristics, namely: gender, grade,
region, and universities. The results of the overall analysis are shown in Figure 1.

Figure 1. Decision-making style

Figure 1 shows that the categories of decision-making styles of 514 students were grouped into 5
categories, namely VH with the Very High category, H being the High category, while M for the Medium
category, L indicating the Low category, and VL being the Very Low category. It can be seen that the
students' analytic style is generally still in the Medium category (41%). Percentages of decision styles from
medium to very low have low analytical decision-making styles. Therefore, based on the data obtained, 70%
of students are classified as having a low analytical decision-making style and 30% having a high and very
high decision-making style.

The results showed that the profile of decision-making styles of 514 in four regions in Indonesia
indicated that the analytical decision-making style in general was categorized as low (70%) and others were
high and very high (30%). Thus, pre-service biology teachers generally use a low-level analytical decision-
making style to solve their problems. The influence of gender, grade, region and universities was found to be
significant on decision-making styles, meaning that these factors can be considered in designing learning to
encourage decision making.
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3.2. Decision-making style based on gender, grade, region, and universities

Decision making style based on gender, grade, region, and universities suggest that students in two
extremely different locations and of different genders have different level of decision making. Based on these
data, male's decision-making abilities are higher than female's. However, in general, both still have low
decision-making style abilities. Students who come from western regions have higher decision-making style
ability. However, in general still dominated by the medium to very low category. These results suggest that in
terms of making the best decisions, both male and female always go through careful consideration by
reviewing relevant information, but they are still inaccurate in reasoning and making decisions. Students
from the east region use inappropriate reasoning than students from the west region and both still make
unstructured decisions. In the process of making decisions, individuals tend to go through five stages,
namely: problems understanding, seeking information, evaluating alternatives, making-decisions, and
evaluating results. Related to the five stages above, referring to the theory of Nygren and White [26], an
analytic decision-making style in which individuals will first seek as much information as possible, evaluate
and weigh each alternative in detail, then make decisions about the options that are considered optimal. This
study related to the low decision-making style of students is due to the fact that students are not accustomed
to being faced with decision-making problems that require analytical skills, weigh, analyze and evaluate their
decisions. In general, students are used to making general decisions based on feelings without the need for in-
depth analysis and evaluation. This decision-making style will certainly affect the resolution of everyday
problems encountered.

Figure 2A shows that decision making (DM) for male is identified as having the ability in the very
high to very low categories, while DM for female is classified as very high to low, so both are in the Medium
category (Male: 39.69%, and Female: 50.79%). As many as 61.29% of male have a style with a medium to
very low category and 31.71% in a high to very high category. The same results were shown by female
students where 76.18% were in the medium to low style category and 23.82% for the high to very high
categories. Based on these results, male's decision-making abilities are higher than female's. However, they
are generally in the low category.

Figure 2B shows that students in semester 11-VI generally have a decision-making style in the
medium category and it is higher than other categories (34.34%-44.27%), while students in semester VIII
have a decision-making style in the high category (44.44%) compared to other categories. However, the
number of students in semester 1l who have a decision-making style high-very high (36.36%), medium-very
low (63.64%), who have the ability of the high-very high category in the third semester is 31.58%, and
medium-very low at 68.42%. In the fourth semester it is in the category high-very high (28.89%), medium-
very low (71.11%). Students in semester VI have the ability to make decisions in the high-very high category
of 27.48%, and medium-very low as much as 72.52%. Furthermore, for semester VIII, the decision-making
style for the category of high-very high is 50% and medium-very low is 50%. This data shows that the
students' decision-making style based on class (semester 11-V1) is still in the medium to very low category,
while semester VIII students have the same abilities between the medium-very low and high-very high
categories.

The results based on region as in Figure 2C shows that the number of students from the western
region who have a style of taking in the high to very high category is 33.12%, the medium to very low
category is 66.88%. For students who come from the eastern region, the students' decision-making styles in
the high-very high category is 26.89%, the medium to very low category is 73.11%. Students who come from
western regions have a higher decision-making style. Even so, in general both styles are still dominated by
the medium to very low category.

The ability of decision-making styles based on the universities as in Figure 2D shows that the
number of students from state universities has slightly lower abilities in the high to very high category
(29.79%), compared to students from private universities (31.87%). However, in general the percentage of
decision-making style abilities in the two groups of universities is still in the medium to very Low category
(70.21% for public universities and 68.13% for private universities).
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Figure 2. Graphic decision-making style based on gender, grade, region, university

Decision making directly linked to students’ cognitive ability. In the process to make decision,
students will analyze to have informed decision. Decision-making involves cognitive process; This
regulatory process is related to a person's ability to make decisions so that choices become better [27]. In
addition, Lundstrom, et al. [28] supported by Eastwood, et al. [29] also states that the main basis for
decision-making is understanding the concept. Thus, students who have low decision making skill tend to
affect their cognitive abilities and the concept understanding [30]-[33]. Someone who makes a decision will
understand the decision framework in order to present it again. Thus, the decision maker will define how the
decision is made by considering the norms, values and habits of the decision maker. That is, the decision
maker can involve certain values and norms in accordance with the problems presented and contextualized.

Cases that are still considered new in school and courses programs include the relationship between
science and society. The problem is some administrators and teachers in education do not yet know that this
is very important to implement. Every teaching that is carried out is only based on content, resulting in
students being unable to apply thinking skills and knowledge outside their school environment in the science
context. In addition, students become passive in working in teams and are less skilled in solving problems in
the form of decisions. It is known that a successful learning environment, these skills are generally very
important. Sometimes teachers experience failure in directing and guiding students to solve problems through
decision making. In addition, many teachers do not consider it important to motivate students' moral decision
making. Many students are known to have less potential in making decisions especially about socio-scientific
matters. The decision-making process in scientific cases has not been widely applied so far.

Implementation of an approach, method or strategy that potential to improve students’ decision
making with the multicultural characteristic in Indonesia, gender, grade, region as well as university context
are crucial to conduct. Decision making skill can be enhanced through the integration of socio-scientific
issues (SSI) in the biology classes [34]-[39]. SSI involves social and scientific issues that are controversial in
society. SSI is feasible to be applied in Indonesia because it is faced with the complexity of various cultures
and traditions. This is known as an approach so that teachers can be more creative in making the science
learning process better and relevant to students' lives. Moral problems related to decision making can be done
with student exposure. The benefits are that students become more scientifically literate and individually
developed, develop decision-making abilities, and are more active in participating. The controversial of
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socio-scientific issues in science lessons will potential to train students who are objective in their decision-
making processes. As previously known, cases about the relationship between science and society are rarely
applied, so they are new things in schools. Teachers only teach based on content so that students have poor
knowledge of science and are not skilled [40]. In addition, teachers have not developed much student
potential in the context of decision making [41]. This means that decision making in this case is very
important to be applied in science.

Studies have revealed that SSI potential to challenge students’ rational, social, and emotional skills
[42]-[44]. Additionally, SSI can serve as a useful context for learning specific science content knowledge,
understanding of the nature of science and addressing citizenship education [45]-[50]. Moreover, having
students collaboratively work on SSI can help them learn better through cognitive interaction and knowledge
co-construction among learner of diverse background and prior knowledge. However, work with SSI puts
new demands on teachers in that they must organize the classroom work differently by introducing value-
laden arguments and discussions which might be unusual for some science teachers.

4. CONCLUSION

This study found that in general the decision-making style related to socio-scientific issues (SSI) of
pre-service biology teachers mostly has low analytic decision style. However, in this case, the factors of
gender, grade, region, and university should be considered in designing a suitable learning model to improve
students' decision-making skills through SSI integration.
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