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ABSTRACT Science teachers, while teaching their students the science concepts, should also be teaching life skills. To ensure that
future science teachers are competent to teach these skills, it can help assess the cognitive structures they hold as pre-service teachers.
The current study aimed to reveal the cognitive structures and conceptual knowledge status of pre-service science teachers related to
life skills. The participants were 165 pre-service teachers studying at the Department of Elementary Science Education at a public
university in Turkey. A word association test (WAT) using six keywords (Communication, teamwork, entrepreneurship, creativity,
decision making, analytical thinking) about life skills was developed. The gathered data was analyzed with the interslice distance
technique and a descriptive analysis method. The results suggest that pre-service science teachers do not have the cognitive structures
to produce enough answet words about life skills. It is suggested that elective undergraduate courses that allow students to recognize
and internalize these skills can be introduced or increased in pre-setvice teaching programs.

Keywords Pre-service teachers, Cognitive structure, Life skills, Word association test

1. INTRODUCTION difficult for an individual who cannot learn basic science
Our rapidly changing living conditions, depending on concepts to find solutions to daily life problems. These
the advances in science and technology, face people with a individuals have difficulties producing different solutions
wide variety of difficulties. How to deal with these difficult and establishing logical relationships between concepts
situations is one of the fundamental issues that specialists, (Crespo & Pozo, 2004; Gilbert, 20006). It is aimed to use life
especially educators. For this reason, life skills education is skills by associating them with objectives in the educational
taken into consideration more and more throughout the process and daily life problems and thus facilitating life
wortld in the organization of educational systems (World (Erbil, et al.,, 2004). It is necessary to learn basic science
Health Organization [WHO], 1999). The studies carried concepts to gain and develop analytical thinking, creative
out for the education of life skills aim for individuals to thinking, entrepreneurship, and decision-making skills
develop in a personal, social, academic, professional, and from life skills included in the Science Education Program's
moral sense (Kolburan & Tosun, 2011). Life skills, which skill learning field. Because when searching for answers to
are very functional in terms of adaptation of the individual daily life problems, students may need to think analytically
to the society, were included in the science curriculum in or creatively or decide the correct way through different
2013 as field-specific skills (scientific process skills, life solutions. Namely, for a student to solve a problem in daily
skills, engineering, and design skills). Life skills are life, s/he must first determine the relationship of this
expressed as basic skills in reaching and using scientific problem with science concepts and then use life skills to
information in the science education curtriculum (MoNE, solve the problem. Besides, students should have
2018). Science Course Curriculum covers basic life skills communication skills to work in harmony with their
such as “analytical thinking, decision making, creativity, teammates and work in teamwork while looking for
entrepreneurship, communication and teamwork” related solutions to their problems (Kirman-Bilgin, 2019). It is the
to accessing and using scientific information. Researches teachers who will bring these skills to the students. For this
show that students associate science concepts with their
daily life experiences, cannot use them directly (Burbules & Received: 15 June 2020
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reason, it is important to provide pre-service teachers with
these skills during their undergraduate education.
However, the related literature does not provide any
remarkable information draws attention to how the pre-
setvice teachers are familiar with these skills, what kind of
activities they can gain for students, what kind of data
collection tools they can use to measure these skills, how
to interpret the scores obtained and how much
professional knowledge they are equipped. The relevant
researches emphasize that the curriculum needs to be
updated to keep up with the changing world, but that the
proficiency of professional knowledge of pre-service
teachers is required to follow the process continuously
(Abell, 2008; Kind, 2009; Nilsson, 2008; Padilla, Ponce-
Leén, Rembado & Garritz, 2008). Equipping pre-service
teachers with professional knowledge and skills in line with
the goals and objectives of the science curriculum is
important for meeting the educational goals (Brown,
Morehead & Smith, 2008; Stronge & Hindman, 2003) and
increases the quality of education of the school they work
at when they start their jobs (Ross, 1992; Stronge, Ward,
Tucker & Hindman, 2007). It will be difficult for pre-
service science teachers who do not know the life skills
included in the curriculum and do not develop their skills,
to improve students' life skills in the future (Alaca, 2019).
Therefore, it is important to conduct research that allows
pre-service science teachers to recognize their life skills and
develop their life skills to achieve the desired learning
outcomes for students' life skills. Science teachers, while
teaching their students the concepts of science, should also
improve their life skills. Pre-service teachers cannot receive
education at the level of the criteria determined in their pre-
service period; they encounter many problems when they
start their professional life (Baykara-Pehlivan, 2005).
Therefore, pre-service teachers should acquire these skills.
To ensure that future science teachers acquire these skills
at the desired level, the pre-service teachers' cognitive
structures must first be revealed. Determining how much
pre-service science teachers are familiar with these skills
will play a major role in selecting vocational courses and
guiding the pedagogical content knowledge courses. There
are minimal studies in the related literature on the
awareness and use of pre-service science teachers’ life skills.
Simultaneously, it is thought that it will present an idea to
the studies related to teacher training programs.

In this research, which aims to reveal the cognitive
structures and conceptual knowledge status of pre-service
science teachers for life skills, answers to the following
questions were sought: How do life skills shape the pre-
service science teachers' cognitive structures? What are the
conceptual knowledge statuses of pre-service science
teachers regarding life skills?
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Please write down what the “communication” word
reminds you.

Communication...........vvvvvvvvrnnnnnns
Communication............evvvvvnnnnnnnn.
Communication.........vvvvvvurunnnnnnnns
An example sentence related with

Figure 1 A sample WAT sheet format

2. METHOD

The research is descriptive in the survey model.
Descriptive researches try to reveal the existing situation
quantitatively or qualitatively. Descriptive researches aim to
classify and describe behaviors according to their common
characteristics (Simon & Burstein, 1985). The survey model
is the research approach that aims to describe the
conditions in the past or a situation that is still ongoing
without changing the conditions (Karasar, 2012).

2.1. Sample

The study sample consisted of 165 pre-service teachers
studying at the Department of Elementary Science
Education at a public university in Turkey. Twenty-seven
of these students are first grade, 30 of the second grade, 64
of the third grade, and 44 fourth-grade students. The
participants voluntarily participated in the research.

2.2. Word Association Test (WAT)

The WAT reveals the students’ cognitive structures and
inter-and Intralinks between them (Bahar, Johnstone &
Sutcliffe, 1999). The WAT was used as the data collection
tool in the research. Six keywords (Communication,
teamwork, entreprencurship, creativity, decision making,
analytical thinking) that form life skills were included to
create the test. In practice, each concept is prepared with a
page. Each life skills word was written on a separate sheet
five times, one under the other. All WAT sheets had the
same format in the current research. Figure 1 shows a
sample WAT sheet format.

2.3. Data Collection

Before starting the application, the students were given
explanations about applying the test, and examples were
given about the application in different fields. Students
were given one minute for each key concept. In the
literature, it was observed that there were variations in the
time given by the grade level in different studies. Kaya &
Tasdere (2016) in their work with 4th grade, 1 minute 30
seconds; Ercan, Tasdete, & Ercan (2010), on the other
hand, did a one-minute study with their 7th grade; In their
studies with 8th-grade students in Inel, Akar & Uztemur
(2016), it was determined that 1-minute periods were given
to the students to produce answer words. As this research
was conducted for prospective teachers, it was deemed
appropriate for 30 seconds. In the literature, it was
observed that there were variations in the time given by the
grade level in different studies. Kaya & Tasdere (2016) gave
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1 minute 30 seconds in their work with 4th grade; Ercan,
Tagdere, & Ercan, (2010), on the other hand, found 1
minute sufficient for students in their research with 7th
grade; Inel, Akar & Uztemur (2016), gave students 1
minute to produce answer words in their studies with their
8th-grade students. As this research was conducted for pre-
service science teachers, it was deemed appropriate for 30
seconds. The pre-service teachers wrote the answer words
they thought about the critical concept during this given
period. In the prepared WAT, each keyword is written one
after the other on a single page. Otherwise, it is possible
that the pre-service teacher, who filled the WAT, gave the
previous words as an answer. This situation will damage the
purpose and reliability of the test (Bahar & Ozatli, 2003).
To ensure that pre-service teachers allocate equal time for
each keyword in the test and the general order, another
keyword was started after passing the time given for each
word.

Pre-service teachers were asked to use the answer words
for each keyword sentence in the relevant sentence section
at the end of the form. This situation is to determine
whether the teacher candidates know the keywords by the
subject content or whether the answer is a superficial
association product (Giirkan, 2019; Nartgiin, 20006).

2.4. Data Analysis

In the WAT analysis process, the number of answer
words produced by students is one of the methods used to
evaluate the data. To evaluate the results, the answers given
to the keywords were examined in detail. A frequency table
has been created to show which words or concepts are
repeated for which keyword. Because whether a keyword is
understood depends on the number and quality of the
words associated with that keyword (Bahar, Nartgln,
Durmus, & Bigak, 2006). Based on the frequency table
created, a concept network was drawn, demonstrating the
cognitive structures of Science Education undergraduate
students. While these maps were drawn, the breakpoint
technique introduced by Bahar, Johnstone, & Sutcliffe
(1999) was applied. Accordingly, the answer given to any
keyword in the frequency table is used as a breakpoint 3-5
unit below the word. The concepts and answer words
above this frequency are associated with interconnection
lines and drawn to the concept network's first part. Then,
the breakpoint was pulled down at certain intervals, and the
associations continued until all keywords and answer words
appeared (Ercan, Tasdere, & Ercan, 2010). The number in
each breakpoint range shows how many pre-service
teachers respond to the keywords. The emerging word
numbers, the number of associations in concept networks,
the suitability and quality of the associated words with the
subject content were evaluated during the process of
revealing the cognitive structure and conceptual change
level. Besides, in the light of the content meanings and
qualities of the participants' sentences, the analysis
processes were terminated by making “scientifically correct
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sentences related to the concept”, “sentences containing
unscientific or superficial information”, “sentences with
misconception,” and  “intentionally  left  blank”
classifications. If the sentences related to the concept are
scientifically correct and related to the concept, they have
discussed under the heading "sentences -containing
scientific information"; content sentences that are not
scientifically cotrect and used in daily life, reflecting only
their feelings and thoughts, and made meaningful with their
past experiences and traditions were discussed under the
heading "sentences containing non-scientific and
supetficial information". Lastly, sentences containing
mixed expressions and concepts used with different and
wrong meaning concepts or expressions were discussed
under the heading "sentences with misconception”. This
category is not included in the tables since there were not
any misconceptions in the sentences. The pre-service
science teachers were coded in terms of reseatch ethics. For
example, the 10t pre-service science teacher, 3rd grade, is
coded as 3PT-10.

3. RESULT AND DISCUSSION

Findings obtained from the research are presented
by using tables and figures. In the research, words with a
frequency of 15 and above according to the breakpoints are
shown in figures. The words under the concepts are
presented with figures according to the breakpoints.
Accordingly, the concept network created for breakpoint
90 and above is shown in Figure 2.

Breakpoint 90 and above: As shown in Figure 2, only
the speaking word for the concept of Communication was
produced by pre-service science teachers according to the
specified breakpoint. It is seen that no words are produced
for other concepts. Figure 3 shows the concept network
created for breakpoint 75 and above. Breakpoint 75 and
above: As seen in Figure 3, unlike the previous breakpoint,
teamwork was also associated with the group word.

Breakpoint 60 and above: As seen in Figure 4, unlike
the previous breakpoint, teamwork is associated with unity,
entrepreneurship is associated with savings, creativity is

Cutt-off point 90 and above

COMMUNICATION

Speaking

Figure 2 The concept network created for breakpoint 90 and
above
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Cutt-off point 90 and above
Cutt-off point 75 and above

Group

TEAMWORK

COMMUNICATION

Speaking

Figure 3 The concept network created for breakpoint 75 and
above

associated with imagination, and decision making is
associated with multidimensional perspectives.

Breakpoint 45 and above: As seen in Figure 5, unlike
the previous breakpoint, the communication concept is
associated with the words gesture and mimic and diction
by teacher candidates. Besides, it is seen that the concept
of entreprenecurship is associated with assertiveness, the
concept of creativity is associated with authenticity, the
concept of decision making is associated with choice-
making, and the concept of analytical thinking is associated
with computational and mathematic words.

Breakpoint 30 and above: As seen in Figure 6, unlike
the previous breakpoint, the concept of Communication is
associated with language, listening, and human, the concept
of entrepreneurship is associated with effective
Communication, social environment, self-confidence and
productivity, and the concept of teamwork is associated

with the word solidarity. Also, it is seen that the concept of
decision making is associated with the words outcome,
commitment, and discriminating, the concept of creativity
is associated with the words innovation, generating an idea,
multidimensional perspectives, and intelligence, and the
concept of analytical thinking is associated with the words
reasoning, multidimensional perspectives, and intelligence.
Moreover, the intelligence word is associated with the
concept of both creativity and analytical thinking; on the
other hand, the multidimensional perspectives word is
associated with the concepts of decision making, analytical
thinking, and creativity.

Breakpoint 15 and above: As seen in Figure 7, the whole
concept network for pre-service science teachers’ concepts
of Communication, teamwork, entreprencurship,
creativity, decision making, and analytical thinking and the
words they produce about them has emerged. Unlike the
previous breakpoint, the concept of Communication is
associated with the words sociability, telephone, eye
contact, the style, respecting, conversation, agreement,
expression of oneself, body language, the concept of
teamwork is associated with the words friendship, project,
division of labor, adjustment, and sense of responsibility
and the concept of entrepreneurship is associated with the
words profession, ability, and businessman. The different
petspectives word has been associated with the concepts of
both teamwork and creativity by pre-service teachers.
Besides, it was seen that the concept of creativity was
associated with the different perspectives, skills, standard
product, designing, productivity, reasoning words, and the
concept of analytical thinking was associated with
creativity, science education, details, problem, abstract

Cutt-off point 90 and above
Cutt-off point 75 and above
Cutt-off point 60 and above Unity

COMMUNICATION

Group

TEAMWORK

Savings

ENTREPRENEURSHIP

Speaking

DECISION MAKING

CREATIVITY

Multidimensional
perspectives

Imagination

Figure 4 The concept network created for breakpoint 60 and above
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thinking, and problem-solving. Also, the concepts of
analytical thinking and creativity were directly associated
with pre-service science teachers. It was seen that the
concept of decision making was associated with self-
confidence, generating an idea, reasoning, problem-solving
words. Generating an idea is associated with both the
concepts of decision making and entrepreneurship. In
addition to that, it was seen that the reasoning word was
associated with both the concepts of decision making and
creativity.

The findings obtained from the "related sentence” part
of WAT are presented below. Frequencies of the sentences
and sample sentences are shown in Table 1. The
scientifically correct sentence frequencies f = 67, f = 44,
=44, £ =72, f = 35, respectively, related to the concepts of
Communication, creative thinking, entrepreneurship,
teamwork, decision making, and analytical thinking are also
given. In addition to this, it is seen that the most scientific
sentence about the concept of teamwork has been created.
Examples of this situation are presented below:

C: Communication skill enables us to transfer emotions, thoughts,
gestures, and mimics with people and transfer emotions to solve
problems (3 PT-26).

Cr: A person with creative thinking creates new things using bis
imagination from a different perspective (3PT-27).

E: People with entrepreneurship skills are self-confident, risk-taking,
living for success, sensing the possibilities, and speaking without
excitement in front of society (3PT-11).

T: Teanmwork develops behaviors such as cooperation, collaboration,
and Communication (4P1-25).

D: People with advanced skills are logical people who can think
analytically, matke predictions and estimates correctly, make due
diligence, draw conclusions from events, and accept responsibility
(BPT-11).

Az In analytical thinking, we should conduct onr research by
establishing the canse-effect relationship of the events and taking into
account the most refined details (1PT-25).

The frequencies of the concepts of communication,
creative thinking, entrepreneurship, teamwork, decision
making and analytical thinking with non-scientific or
superficial information have f = 80, f = 101, f = 98, f = 68,
t = 1006, £ = 88, respectively. It is understood that pre-
service science teachers write sentences that are not

Table 1 Sentences and frequencies related to concepts

scientifically correct and contain superficial information for
the most decision-making and the least teamwork
concepts. Some of the sentences of the related concepts are
given below:

C: Commmunicating with people improves self-confidence (2PT-42).
Cr: Creative thinking shows how wide a person looks (4PT4).

E: To be an entrepreneur, a person needs a particnlar infrastructure
(2P1-16).

T: Group work is to divide labor (2PT-10).

D: Decision making is a worrying and challenging selection process
(1P1-9).

A: Analytical thinking is directly proportional to creativity (1PT-
20).

From the findings obtained from the research, it was
determined that there were no misconceptions related to
the concepts of Communication, creativity,
entrepreneurship, teamwork, decision making, and
analytical thinking.

When the findings related to communication skills,
which is one of the life skills, are examined, it is seen that
almost all of the pre-service science teachers associate
Communication with only the speaking word (Figure 2).
The fact that pre-service science teachers only emphasize
the concept of speaking can indicate that pre-service
teachers' opinions about Communication are limited.
Because basically, when the definition of the concept of
Communication is examined; it is the creation and coding
of any message to be delivered by the sender, the
transmission of the message via the channel, the
transmission, perception, and feedback of the message by
the sender (Gokge, 2003). In the simplest terms,
Communication is an effort to convey the message
(Castells, 2009; Gtiven, 2013). It is seen that none of the
pre-service science teachers emphasized these concepts. As
seen in Figure 5, unlike the previous breakpoint point in
this range, the pre-service teachers are associated with
gesture-mimic and diction words. When the breakpoint is
flexed by a unit, the concept of Communication has been
associated with language, listening, and human words.

In the literature on Communication, skill is defined as
"being able to listen and react effectively based on respect
and empathy", "being able to open himself/herself
propetly by speaking in concrete", "being able to convey

Scientifically Correct

Sentences Containing

Life Skills Sentences Related to the  Unscientific or Superficial gi;:;{nonauy Left
Concept Information

Communication 67 (40.6%) 80 (48.5%) 18 (10.9%)
Creativity 44 (26.7%) 101 (61.2%)) 20 (12.1%)
Entrepreneurship 44 (26.7%) 98 (59.4%) 23 (13.9%)
Teamwork 72 (43.6%) 68(41.2%) 25 (15.2%)
Decision Making 35 (21.2%) 106 (64.2%) 24 (14.6%)
Analytical Thinking 41(24.9%) 88 (53.3%) 36 (21.8%)

Total 303 541 144

C: Communication, Cr: Creativity, E: Entreprencurship, T: Teamwork, D: Decision making, A: Analytical Thinking
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Cutt-off point 90 and above _____
Cutt-off point 75 and above _____
Cutt-off point 60 and above
Cutt-off point 45 and above

Unity

Group

Gesture and mimic

TEAMWORK

COMMUNICATION

Assertiveness

Savings

Authenticity

Diction

Speaking

ENTREPRENEURSHIP

DECISION MAKING

Choice making

CREATIVITY

Multidimensional
perspectives

Imagination

ANALYTICAL THINKING

Mathematics

Computational

Figure 5 The concept network created for breakpoint 45 and above

her/his feelings and thoughts in me-language without
wearing a mask in front of someone ", "being able to
protect his rights without belittling others”, “being able to
use verbal messages and non-verbal messages in harmony”
and “learned behaviors that enable the individual to
establish satisfactory relationships with others, bring
positive reactions from others and make the individual
easier to live in a society” (Baker & Shaw, 1987; Mc-
Whirter & Voltan-Acar, 1985; Sahin, 2010). On the other
hand, pre-service science teachers made the least
sociability, telephone, eye contact, the style, respect,
conversation, agreement, expression of oneself, and body
language words related to the concept of Communication.
However, communication skill has some indicators such as
“making eye contact, respecting, self-expression, acting
empathically, being an effective listener, opening up
appropriately, assertive behaviors, acting transparent,
concrete speaking” (Kirman-Bilgin, 2019). When the
connections of the concept are analyzed, it is seen that
none of the crucial indicators such as assertive behaviors,
concrete speaking, and being transparent are emphasizing.
It is also noteworthy that less than 15 people have
associated essential indicators such as expression of
oneself, body language, and eye contact. Although the
number of words produced with communication skills is
higher than other skills, it can be said that the knowledge
of pre-setvice science teachers about communication skills
is partially sufficient, and they do not know enough the
communication skill. Pre-service science teachers did not
take enough courses for Communication and its indicators
during their undergraduate education period may have
been significant in not knowing about communication
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skills as learning is a process and requires knowledge about
the subject (Alaca, 2019). When the data obtained from the
research are evaluated, this research's results are in parallel
with the Alaca (2019) study results towards pre-service
science teachers' communication skills.

According to the findings obtained from teamwork,
they mostly associated the concept of teamwork with the
group word (Figure 3). When the breakpoint was flexed by
one unit, it was seen that teamwork was associated with the
word "unity". When the literature is examined, teamwork
is when individuals who establish effective relationships
with each other come together and carry out in solidarity
(Kocabas & Gokbas, 2003; Robinson & Zajicek, 2005). In
other words, in line with the goals determined as a team, it
was defined as joint studies of each team member to fulfill
the responsibilities in cooperation by giving up their
individual goals (Ergin, 2000). Therefore, the pre-service
science teachers' group and collaboration associations ate
essential for teamwork and overlap with the literature's
definitions. Teamwork has some indicators such as “being
fair, having consciousness about the given task, feeling of
belonging to the group, fulfilling the responsibility, sharing
their ideas appropriately, evaluating the different ideas that
arise in terms of the desired features, realizing what the
teamwork has brought to itself” (Kirman-Bilgin, 2019).
They also linked teamwork with the word solidarity.
Although this answer is correct, they did not use any
expression that includes justice, a sense of belonging,
opening their ideas appropriately, and realizing their
winnings. It is also remarkable that less than 15 pre-service
teachers emphasized their essential expressions such as
friendship, project, division of labor, adjustment, and sense
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Cutt-off point 90 and above
Cutt-off point 75 and above
Cutt-off point 60 and above _____
Cutt-off point 45 and above _____
Cutt-off point 30and above

Gesture and mimic o
Listening

Language
COMMUNICATION

Human Assertiveness

Diction

Speaking Social

Effective communication

Unity Group

Solidarity

TEAMWORK

Authenticity Innovation

N\

CREATIVITY
Savings

Praductivity

Environment

ENTREPRENEURSHIP

Imagination

Self

Qutcome Confidence

DECISION MAKING

Commitment /

Choice making

Discriminating

Generating Idea

S

Intelligence

Multidimensional
perspectives

Reasoning

ANALYTICAL THINKING

RN

Computational

Mathematics

Figure 6 The concept network created for breakpoint 30 and above

of responsibility. Considering the definitions made and the
indicators of teamwork, it can be said that taking
responsibility, division of labor, and being compatible are
fundamental  concepts for teamwork. However,
considering the frequencies of the number of pre-service
teachers emphasizing these words, it can be said that they
do not have a good command of teamwork. This result
may be because pre-service teachers are not adequately
involved in teamwork tasks as the team spirit can only be
understood within such tasks.

Nevertheless, it can be said that pre-service science
teachers' perceptions and associations regarding teamwork
are partially sufficient. Gi¢li & Okcu (2015) concluded
that their perceptions of primary school teachers towards
teamwork were moderately sufficient. The result of the
research is in parallel with this research.

It was determined from the findings obtained from
entrepreneurship, which is one of the life skills, that the
pre-service science teachers could not produce enough
words about this skill. When the words ate examined, it is
seen that the concept of entrepreneurship is mostly
associated with the word savings. The fact that they
associate the concept of entrepreneurship with the most
savings can be a preliminary indicator of pre-service
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teachers' business establishment in theit minds. The
concept of entrepreneurship is associated with
assertiveness when a wunit flexes a breakpoint.

Entrepreneurship and assertiveness are two closely related
concepts (Kirman-Bilgin, 2019). An individual who will
attempt to start a business should also have assertive
behaviors to evaluate the opportunities better. When the
other words were examined, it was seen that they produced
effective Communication, social environment, self-
confidence, and productivity.

On the other hand, the least stated words with
entrepreneurship are related to profession, ability, and
businessman. Entreprencurship skills are listed in the
literature by Lambing & Kuehl (2000) as tolerance to
disabilities, perseverance, trust, determination, risk
management, a positive attitude towards change, tolerance
of uncertainties, need to achieve, alertness, creativity, and
understanding of the big picture. Although the words were
given by the pre-service science teachers partially overlap
with the literature, it is remarkable that especially the risk
concept has not been emphasized by any of them. There
are some indicators about entrepreneurship: “developing
business ideas, emphasizing that the business idea is
different from other business ideas, determining short-
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Cutt-off point 90 and above
Cutt-off point 75and above
Cutt-off point 60 and above
Cutt-off point45andabove
Cutt-off point 30 and above
Cutt-off point 15andabove

Eye contact

Saciability Bocy language

Telephone
\ Listening

COMMUNICATION

N\

Human

Thestyle

Gesture and mimic X
Expressicn of oneself

Language

™~
Respecting——— } Hgreement Ability

Assertiveness

Division of labor
! Unity "
Project Grou Adjusment
4 Solidarity P )
TEAMWORK
Friendship Sense of responsibility
Common product
kil Different perspactives

Effective communication

Innavation

CREATIITY [ — Authenticity

Savings /

Diction Praductivity
Speaking Social
Environment
Conversation ENTREPRENEURSHIP Designing Imagination
Profession
Outcome Self Cenfidence
y Intelligence
Generating dea Multidimensional
perspectives
DECISICN MAKING
Science education
\ Reasening ___|
Commitment ANALITICAL THINKING
Chaice making Protilem solving
Discriminating
Abstract thinking Praalem Detailler

Computational

Figure 7 The concept network created for breakpoint 15 and above

term goals, setting the market share target, identifying
potential customers, conducting competitor analysis,
determining transportation channels to the customer,
drawing a workflow diagram, determining the duties and
responsibilities of the staff, calculating the income and
expenses of his business, calculating the profit of the
business, matketing the product” (Kirman-Bilgin, 2019).
The words containing these indicators are not highlighted,
maybe because pre-service science teachers do not have
sufficient knowledge of entrepreneurship skills. As the
brain connotation of pre-service science teachers about
entrepreneurship is very limited. This condition may result
from that no professional course related to
entrepreneurship has been taken or that entrepreneurship
practices are not sufficiently included in the courses.
Undoubtedly, schools are one of the most effective
environments for acquiring life skills. In the related
literature, it is possible to come across studies in which
science course curriculum achievements are discussed from
different perspectives. For example, Deveci & Cepni
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(2017) investigated the 2013 elementary science course
curriculum in terms of entrepreneurial skills. As a result,
they stated that while communication and creativity skills
were encountered the most, risk-taking, using time
effectively, and teamwork skills were never encountered.
Politis (2005) emphasizes that entrepreneurship learning is
an applied process developed by experiencing, reflecting,
thinking, and acting in knowledge. Therefore, it is vital to
include practices involving entrepreneurship in learning
environments to gain this skill.

According to the findings on the concept of creativity,
it was mostly associated with the word imagination. When
a unit flexes the breakpoint, it has been observed that it is
associated with authenticity. Unlike the previous one, it is
associated ~ with  innovation,  generating  ideas,
multidimensional perspectives, and intelligence. Creative
thinking skill has some indicators such as “producing new
ideas scientifically, technologically, and socio-culturally”
(Kirman-Bilgin, 2019). According to Adair (2007), he
thinks creatively, not always suggesting a new idea, but
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combines existing ideas or elements. However, the
common point of many definitions about creativity in the
literature is based on the emergence of a suitable, original,
and new idea or product (Atkinson, 2000; Conklin, 2001;
Piirto, 1992). Therefore, consideting the indicators of
creativity and the definitions made in the literature, it can
be said that the connotations formed in the minds of pre-
service science teachers overlap with the literature.

According to the findings obtained about decision
making, pre-service science teachers mostly associated their
decision-making skills with multidimensional perspectives.
When a unit flexes a breakpoint, it is seen that they relate it
to choice making. Decision making is defined in the
literature as "the individual has possible solutions and
chooses the most suitable solution among them" (Kuzgun,
2000; Mettas, 2011). According to another definition,
“obtaining the desired results of the situation encountered,
researching some information, creating logical solutions
with reasoning, and choosing the most appropriate
solution (Sagir, 2006). These definitions in the literature
support the dominant words in the minds of pre-service
science teachers. Unlike the previous ones, they associated
the concept of decision making with the words outcome,
commitment, and discrimination at the next breakpoint.

On the other hand, when we look at the concept
network, pre-service teachers' words are least evident in
their minds when it comes to self-confidence, generating
ideas, reasoning, and problem-solving. "Expressing/feeling
a problem situation faced in daily life, expressing why the
problem to be solved, researching solutions for the
problem, sorting the positive and negative aspects of the
solutions, comparing the solutions and requests,
determining and applying the appropriate solution" is some
decision making indicators (Kirman-Bilgin, 2019). One of
the skills in which familiar words, which are defined as
roofs, is associated with decision making. Therefore, it can
be said that the connotations formed in the minds of pre-
service science teachers for decision-making skills overlap
with the literature, although they relate the words
"reasoning, problem-solving" with the minimum.

Analytical thinking skill was mostly associated with
computational and mathematic words. When a unit flexes
a breakpoint, it is seen that analytical thinking skill is
associated with reasoning, multidimensional perspectives,
and intelligence words. According to Sternberg &
Collaborator (2006), analytical thinking includes the skills
used to analyze, evaluate, judge, or compare similarities and
differences. Moving from this point, Dewey (2007) defined
analytical thinking as examining the parts separately that
make up the objects, then examining how the parts interact
with each other to ensure the system's process. When the
definitions in the literature are examined, it can be said that
the prevailing words in the minds of pre-service science
teachers partially coincide with the definitions.
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On the other hand, analytical thinking has some
indicators such as “editing the data to solve the problem
faced, analyzing the problem by establishing a relationship
between the data, solving the problem by classifying,
analyzing the problem by generalizing, solving the problem
by making error analysis and analyzing the problem by
customizing it” (Kirman-Bilgin, 2019). It is remarkable that
the words "solving/analyzing, being detailed", which are
important for analytical thinking, are emphasized by less
than 15 pre-service science teachers, and that no one
emphasizes "classification" and "generalization". This
situation may be related to their lack of mastery of
analytical thinking skills. The fact that the total number of
words produced related to analytical thinking skill is less
than other skills supports this situation. To summarize, not
taking any courses not only for analytical thinking skills but
also for other life skills may have negatively affected pre-
service science teachers' knowledge of this skill. Researches
show that, with updating the curriculum, teachers do not
develop themselves in line with the knowledge and skills
requested from them (Kelly, 2000). When the updated
science education undergraduate program is analyzed, it is
seen that the "critical and analytical thinking" course is
among the elective courses of teaching profession courses.
However, this research shows that pre-service science
teachers' knowledge about analytical thinking skills is quite
limited. One of the reasons for this situation may be that,
although the programs are updated, the undergraduate
course contents are not sufficiently structured or
implemented within these changes' framework.

One of the second sub-objectives of the research is to
determine pre-service science teachers' conceptual
knowledge status. For this reason, they were asked to form
a sentence related to Communication, creative thinking,
entrepreneurship, teamwork, decision making, and
analytical thinking, which are life skills. Thus, the concept
formation that supports the establishment of links between
the concepts or the misconceptions that limit the links were
determined. It is seen that pre-service science teachers
produce the most scientific and correct sentences about
teamwork. Teamwork is linked to many skills.
Collaborative learning, including teamwork, enables group
members to take an active role in activities and to recognize
unnoticed problems (Johnson & Johnson, 2005; Simsek,
Doymus, & Bayrakceken, 2004; Yesilyurt, 2010). Pre-
setvice science teachers' experiences in teamwork in which
they take part in the educational process may have
facilitated scientific sentences. When the related table
(Table 1) is examined, it is seen that scientific and correct
sentences are produced regarding the least decision-making
skill. Considering the relationships seen in the concept
network, few words related to decision making skill
support this situation. It can be said that decision making
skill is a skill that can develop better with guidance.
Accordingly, the fact that pre-service science teachers are
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not supported sufficiently in decision-making processes
may have hurt this skill's internalization. Patronis, Potari &
Spiliotopoulou (1999), in their study, have concluded that
they can make better decisions with the guidance. On the
other hand, when the concept network for word
association is analyzed, it is noteworthy that teamwork is
the skill where the scientifically correct sentences with the
highest rate are established, although the skill they associate
with at least word is teamwork. Also, any misconception
about pre-service science teachers' life skills was not
detected.

4. CONCLUSION

As a result of the research, it was determined that pre-
service science teachers could not produce enough answer
words about related life skills. It was revealed that the
number of pre-service teachers who responded
significantly about analytical thinking skills was quite
limited. This situation shows those pre-service science
teachers' inadequate cognitive structures about life skills.
Besides, it was determined that pre-service science teachers
could not match their life skills closely related to each other.
Only a creative thinking skill was directly associated with
analytical thinking skills. This situation shows that pre-
service teachers' supporting and complementary features in
their minds that constitute life skills are not fully
understood.

Depending on the results of this research, the following
suggestions can be made;

When the importance of life skills is considered in daily
life and professional life, teachers need to have these skills
and bring them to their students. Therefore, elective
undergraduate courses that allow them to recognize and
internalize these skills can be introduced, or the number of
these courses can be increased.

Enriching the existing undergraduate course content
with the applications and providing undergraduate course
content containing life skills can be attractive for pre-
service teachers.
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