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Many studies in the literature evaluate scientific literacy (SL) only by
considering science content knowledge. However, the main purpose of scientific
literacy is to empower individuals to make informed decisions and to live
meaningfully in an increasingly complex and technology-driven world.
Understanding daily life applications of science has become even more
important with the 21st century skills. It is required the learners link science
disciplinary core ideas with everyday life situations in order to practice problem-
based critical thinking skills. The science curricula around the world considers
to raise scientifically literate students as future members of the society. The
question here is how implementing SL shapes everyday life of citizens. This
study aims to answer this question with clarifying an interpretable perspective.
The science phenomenon of electrical circuits was examined to comprehend how
SL leads everyday life of the people. Three main sections are discussed regarding
to the issue. These were entitled daily life applications, personal safety, and
economic dimension. This position paper underlies SL plays an important role
turning individuals into conscious and effective citizens. It is concluded that
scientifically literate people in terms of electrical circuits phenomenon have
better quality of life due to their having scientific knowledge provides comfort
and confidence.
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Introduction

Since the beginnings of modern science for decides, teachers and educators focus on linking
academic science with real life of students. For approaching this goal mandatory scientific knowldege
of the curriculum to embed circumstances of daily life (Hurd, 1998). The education policy makers
consider to arise scientifically literate students as effective citizenships of the community considering
21% century skills. Dewey (1904) asserts that the importance of inquiry-based practices and experimental
learning methods when growing up scientifically literate students. He (1910) also emphasizes
insufficient implementations of instructions between science fact/law and ready-made knowledge
instead of inquiry-based methods. This perspective requires revolutionary changes in science education
and its practices (Hurd, 1975). Revised science standards have shifted scientific literacy (SL) to the
center of science education (Keskin et. al, 2016).

The meaning of the SL has recently been further developed and expanded by educators. The
vision of science education has been redefined by the National Science Education Standards (NSES) in
relation to SL. Revised standards for science education emphasize the strong relationship between
scientifically literate students and the society (NRC, 1996). American Association for the Advancement
of Science (AAAS, 1996) stated that SL is not only a requirement for individuals pursuing scientific
careers, but also necessary for individuals living in the community. SL refers comprehension of science
with its applications in citizenship experiences (Bybee, 2016). Citizens should integrate science
knowledge into everyday life. They could successfully benefit from their SL through 21% century skills
of critical thinking, and problem-solving. This feature promotes the role of the individual as a practical
and effective member of society.

Science and society have been discussed under the heading of “science for citizenship” (Kolstg,
2001). The understanding of a democratic society is based on the active participation of citizens from
all parts of society in the informed decision-making process. Laypersons should contribute their
perspective especially for socioscientific issues. SL is viewed aspect of the civic competence anticipated
for thinking rationally about science in the perspective of personal, social, political, financial affairs and
issues one could empowered regarding life (Hurd, 1998).

In today's world, where technology take crucial place, SL is increasingly in demand.
Understanding scientific concepts, applying scientific reasoning to real-world problems, and
communicating scientific information effectively are essential to navigate. Electricity is one of the most
important and widely used scientific concepts in modern society, and it is necessary to be scientifically
literate in order to understand and work effectively with it. The study aims to explore the importance of
SL in everyday life, specifically in the context of scientific concepts in electricity.

A position paper is structured around an arguable idea with an issue. The main purpose of a
position paper is to convince readers that your point of view is worth considering. In this position paper,
I examined the functional meaning of SL in order to show the relationship between SL and everyday
life. I discussed the practical role of scientifically literate citizens in the society from the knowledge of
electrical circuits science concept. The scope of the study is to show a comprehensible classification of
how knowledge of electrical circuits benefits the individual as a member of society. | argued the issue
in my position paper by organizing it into three main sections. These were daily life applications,
personal safety and economic dimension.

Scientifically Literate Citizens

People often ask: "Why do we need to know scientific principles and where will we use them in
everyday life? This prejudice and negative attitude towards science education results from scientific
illiteracy. Many students believe that science is a lecture and do not try to relate scientific knowledge to
their lives. In order to remove barriers to science, we should first clarify how we interpret science.
Relating scientific facts/laws to everyday life is the only way to make sense of the world around us.
Individuals should realize that scientific knowledge makes their lives easier from different perspectives.

The term of SL is based on this idea and is defined as functional knowledge of science for a
meaningful understanding of science education (DeBoer, 2006). SL doesn't mean having well-
acquainted science knowledge (Durant, 1994). It can be only measured when converting this knowledge
in order to explain facing situations. The content of SL encompasses different contexts; therefore, there
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iS no consensus among scientists and educators on how to construct satisfactory SL (Fensham, 2002;
Millar, 2006). National Science Foundation (NSF) considered scientific literacy in terms of
understanding the basic structure of disciplines and their method of inquiry six decades ago when
seeking to identify scientific literacy (Layton, 1973). Prewett (1983) linked scientifically literate people
with the term of savvy and commented that these are smart people who have the skills and understanding
that lead to success in otherwise confusing and intimidating situations. In this respect, scientific literacy
can be defined as a basic ability to survive in a scientifically and technologically highly developed
society. Boulding and Senesh (1983) explained science literacy as structuring the ability to use
scientific/technological knowledge. Roberts (2007) describe scientific literacy as understanding
scientific knowledge and practices in a broad range of personal and social issues instead of promoting
to prescribe the conceptual knowledge and practices. One of these contexts is the relationship between
scientific knowledge and social life. SL aims at improving the public's understanding of science (Durant,
1993). There is a strong relationship between science and society (Hurd, 1958; Matthews, 1994). SL
enables us to understand phenomena we encounter in our daily lives and to make informed decisions
about public issues involving science and technology (Brennan, 1992).

However, there is a significant gap between the teaching of science and citizens' expectations
of science in everyday life (Hurd, 1998). Students need SL not only for academic science, but also for
solving problems and making science-based decisions as citizens. SL means understanding how
scientific knowledge works in real life. Therefore, contrary to popular belief, SL is a skill that not only
scientists but also lay people should have (Durant, 1994). Hurd (1998) argued that SL affects everyone's
lives and shapes their social choices as users of knowledge. According to the National Science Education
Standards (NSES), SL in the science curriculum means that learners should select, organize, and use
scientific knowledge for productive lives (NRC, 1996).

Pella (1967) examined the definition of SL by reviewing 100 publications on science education.
The results show that many science educators refer to the interaction between science and society to
clarify SL (DeBoer, 1991). The NSES (NRC, 1996, p.22) states that SL provides skills for “personal
decision making, participation in urban and cultural affairs, and economic productivity.” The standards
indicate that students should be scientifically literate citizens. They should be able to identify local and
national issues and make decisions about scientific and technological aspects. Thomas and Durant
(1987) asserted scientifically literate members develop science and technology related equipped society.
This provides efficient daily life. For example, scientifically literate citizens make better decisions about
diet, health care, consumer choices and safety. Understanding of SL also helps to provide economic
development and national security (Lui, 2009).

Accordingly, key components of SL are the understanding of science content knowledge and its
application in daily life, and the implementation of scientific knowledge in problem solving through
analytical reasoning skills (Norris and Phillips, 2003, Cepni et al., 2006). SL becomes more important
when considering the functional dimension of science that contributes to the quality of daily life, which
is increasing day by day (Derman, 2014).

Electrical Circuits: An Application of Energy

Electricity is a fundamental phenomenon in physics that studies the flow of electrical charge
through materials. It is the driving force behind many modern technologies and is used to power
everything from homes to transport systems. Understanding the basic principles of electricity, such as
circuits, voltage and current, is essential to using electricity safely and efficiently. An electrical circuit
is a current-based application of electricity, which is one of the types of energy in physics. Many
common electronic devices are based on electrical circuits. Therefore, it is necessary to understand how
electrical circuits work in everyday life. The concept of electric circuits is first introduced to K-8 students
in primary school. According to the simple model of electrical circuits, students are expected to gain
everyday view of electricity and electric current, including (Leach & Scott, 2002, p.132):

= Batteries run out;

= Electricity makes things work;

= Current, electricity, volts, power are the same kind of thing;
= Electricity and electric current flow.
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The learning objectives in the Next Generation Science Standards (NGSS, 2013) identify
scientific ideas related to energy through electric current and electrical circuits. This includes sufficiently
understanding and explaining how electrical circuits transfer electrical energy from sources such as
batteries to devices and why energy flows in a complete circuit. In addition, the standards require
students to describe which materials are conductors and which are insulators, and to compare or contrast
a series and parallel circuit (AAAS, 1993; NRC 2011; NGSS 2013). Electric current is also used to
transfer electrical energy in the form of motion, sound, heat, or light (NGSS, 2013).

This position paper addresses the main reasons why an understanding of electrical circuits with
the learning objectives should be considered important knowledge for all students as future citizens,
regardless of whether they plan to pursue higher education and/or careers in the application of physics
and science related fields. Each of the sections is illustrated with examples from everyday life electricity-
based situations in order to provide a better understanding of the relationship between sufficient SL and
being a practical member of society.

1. Daily Life Applications

Today, electricity has become an integral part of modern civilization. We benefit from it in many
ways to make our lives more comfortable and efficient. Although science and technology are changing
and improving rapidly, the basic knowledge of electrical circuits is still important to define and develop
many technological devices in the 21st century. Electricity is a common scientific phenomenon that can
be integrated into various situations in daily life (Sulsilah, Utari, and Saepuzaman, 2019). Citizens
should predict the working principle of electrical circuits as they benefit from electric current through
many electronic devices such as smartphone, tablet, laptop, television, coffee maker, heater, light bulb
and hair dryer. By gaining a basic knowledge of a simple electrical circuit loop, people will be able to
solve their everyday problems with electrical appliances.

For example, individuals are able to deeply figure out how an electric lamp glows and determine
what the problem is when they know that electric energy is associated with electric current and it can
only pass through a complete loop electric circuit (closed electric circuit). If the electric lamp does not
glow even though people turn on the light, they will be able to see that there is no electric current in the
circuit. In other words, there is a power cut in the apartment, maybe even in the whole street or avenue.
At the same time, they may be aware that the other electrical appliances in the house are working, so
they can conclude that the bulb must have burnt out. At this point, people know that replacing the light
bulb with a new one is necessary to solve the problem. They can recall the basic diagram of a simple
electric circuit and how it works. This will enable them to draw evidence-based conclusions. This may
be a simple example, but the concept of electrical circuit science helps in many similar circumstances
when faced with troubleshooting electrical problems.

A smartphone is one of the most well-known electronic devices that people own. Anyone with
a scientific understanding of the concept of electrical circuits knows that a smartphone needs to be
charged regularly. Unfortunately, illiterate people often charge their phones overnight. It probably only
takes a few hours to charge your phone to 100%. Or they continue to use their smartphones while they
are plugged in the socket outlet. The reality is that when your smartphone is fully charged, it stops
drawing electric current from the charger to protect the hardware which consist inside the phone. That
means even if you plug in your smartphone, the charger shuts off the juice. In case of you keep in charge
your smartphone during the night, the charger tries to keep the charge level at 100% to compensate for
the small amount of charge your phone naturally loses. As a result, your phone is constantly alternating
between a full charge and something less than a full charge. These trickle charges contribute to higher
ambient temperatures around your phone, which can reduce capacity over time. This process also applies
to charging your laptop or other battery- powered devices. A good understanding of how electrical
circuits work will help scientifically literate people overcome this potential problem. You can easily
find out that leaving a mobile phone plugged in for long periods of time will reduced the battery life of
the phone and avoid it (GO Concepts, n.d.).

On the other hand, individuals need more scientific knowledge regarding electrical circuits,
especially if they live in the area where the common forecast is expected to be scattered thunderstorms.
Lightning is likely to damage our electronics if we do not take precautions. Many electronic devices are
spoilt by the surge damage caused by lightning. The main cause of lightning damage is that lightning
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energy enters buildings through cables and pipes. Scientifically literate people deal with the possible
problems while using electronic devices, including surge protectors. Or they unplug the electronic
devices to provide an open circuit to escape the harmful effect of lightning damage.

To extend the examples, we can also talk about solar panels. Individuals are currently familiar
with the use of various types of solar panels in everyday life (heating water, lighting the house, charging
electronic devices, etc.). These panels basically work by absorbing energy from sunlight through
photovoltaic (PV) cells. An electric charge is generated by an internal electric field in the cells, causing
electricity to flow (Energy.Gov, n.d.). There is a common misconception about the efficiency of solar
panels. It's a common misconception that solar panels produce the most electricity in the summer
because they need warmer temperatures to work. Contrary to popular belief, warmer temperatures and
more intense sunshine are usually related. In fact, when solar panels become extremely hot or cold, they
become less effective (Good Energy, n.d.). At this point, it is very important to understand the working
principles of the PV panel to ensure better maintenance and maximum performance.

SL enables people to use electrical appliances more effectively. They seldom need maintenance,
repair for their appliances and this provides long life use of them. We could also relate this point to the
other section called the “Economic Dimension” in below.

2. Personal Safety

Individuals should understand the concept of electrical circuits to protect themselves from the
dangerous effects of electricity. Electrical current can cause electric shock, injury, or death if directly
exposed to a person. That’s why safety is an important consideration when working with electricity
whether it’s repairing or charging an electronic device, changing a lightbulb or after a car accident. To
ensure safety, two important scientific facts about electricity must be known. People should make sure
that there is current in the electrical circuit, that is, they should check whether the circuit is open or
closed. However, people should have knowledge of the properties of conductor-insulator materials. At
this point, knowing about the origin of electrical circuits offers many benefits on how we can protect
ourselves and others from electric shock.

A solid understanding of electrical circuits enables you to recognize potential hazards and take
precautions to prevent electric shocks. Knowing about grounding and what it means can help ensure
electrical devices are properly grounded. This prevents surge voltage build-up and reduces the risk of
electric shock. For example, we can see that they are not electrocuted if we observe birds standing on
high voltage power lines. On the other hand, if the wire breaks and falls to the ground, the birds standing
on the wire will be shocked (Susdarwati, Dimas and Hannum, 2021). In order to be able to predict this
situation resulting from the potential difference and act accordingly, a scientifically literate person is
required. To give another example, well-informed (scientifically literate) people are able to predict what
negative effects electricity might have on them. These people are able to prevent electrical injuries in
the event of an electric shock. Knowing that electricity flows in closed circuits, they know it is important
to disconnect from any work before turning off power at the fuse box. They are also able to distinguish
between conductors and indicators. They can easily understand that unlike insulators, conductors carry
electrons very easily. In the event of an electrical injury, they will not be associated with the person
receiving an electric shock from conductive materials. They know how best to use a dry, non-conductive
object such as cardboard, plastic, or wood to move the source away from them and the injured person.

Knowing electrical circuits can help you prevent overloads and electrical fires. If you find out
circuit breakers and fuses, you can use them effectively to protect circuits from overloads. When you
recognize that a circuit breaker has tripped, you can investigate and fix the cause before resetting the
circuit breaker. By the way, knowing the concept of electrical load will also help you distribute electrical
devices and appliances across different circuits to avoid overloading a single circuit. Overloaded
electrical circuits can cause overheating and thus fires. For example, natural disasters are a part of our
lives and earthquakes are one of them. Faced with this catastrophe, people need scientific knowledge.
After an earthquake, there may be stray voltages (i.e., the electrical circuits are broken) due to damaged
electrical wiring. In this situation, you should protect yourself from possible fires and explosions, if you
are inside a building. The best behavior is to turn off the power to stop the current flow when there is no
gas leak. A fire or an explosion can also occur after a car accident due to damaged electrical wiring.
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Scientifically literate people are able to understand such situations and act quickly. They will leave the
building or the crashed car immediately.

Understanding the scientific phonemon of electrical circuits improves your ability to use
electrical appliances safely. Knowing the relationship between voltage, current and resistance can help
you comprehend the power requirements of different appliances. This knowledge will help in selecting
the appropriate voltage levels and current ratings for different devices. Recognizing the differences
between series and parallel circuits also helps in safely arranging of electrical devices. For example,
understanding how lights are wired in a parallel circuit ensures that if one bulb fails, others will continue
to work.

3. Economic Dimension

For reasons of economy, individuals should learn the concept of electrical circuits. They are
members of society and must manage their own budget for their livelihood. Therefore, they prefer an
inexpensive use of their electronics. It can be difficult for scientifically illiterate people to convey their
scientific ideas about alternative energy applications of electrical circuits and how to save energy
(Adriyawati, Utomo, Rahmawati, and Mardiah, 2020). For example, scientifically literate people find
that using high voltage light bulbs increases electricity bills. These people prefer energy saving lamps.
They ditch traditional incandescent bulbs and opt for cost-saving options like halogen bulbs, compact
fluorescent lamps bulbs (CFLs) and light-emitting diodes (LEDSs). These types of light bulbs, unlike
traditional light bulbs emit less thermal energy when in use than traditional light bulbs. They offer the
same brightness even at lower wattages.

On the other hand, most electronic devices in household electronics can be run off the mains in
order to avoid energy losses. A typical example of a power loss problem is the television (TV).
Unfortunately, people leave TV on standby even when they are not watching anything. Electricians say
it is a waste of energy to leave an electrical appliance on standby. However, people who are familiar
with electrical circuits may find that the TV is still using energy because the electrical circuit is closed.
They prefer not to leave their electronic devices on standby and save money. Electronic devices still
consume energy in standby mode (Divya et al., 2017, Vasiliu, 2021). These devices contain electrical
circuits. As long as the device is connected with the plugg, this circuit consumes energy. Even when the
device is in standby, the circuit continues to consume energy. Studies show that leaving electronic
devices on standby in an average residential building results in energy loss of up to 34% over the course
of a year (Vasiliu, 2021). The energy consumption of electronic devices in standby mode consists
exclusively of electrical energy, which accounts for 3% to 10% of consumption according to global
studies (Meier, 2002).

Looking at another example, individuals who are scientifically illiterate may have
misconceptions about estimating circuit connection type (Kiiclikozer & Kocakiilah, 2007). This can
lead to waste of energy by electricity. Battery life is longer in series-connected circuits than in parallel-
connected circuits for the same battery or generator. For this reason, light bulbs that are powered by a
battery must be connected in series for a longer burn time. The idea that the brightness will increase as
the number of lamps increases or that the brightness will remain the same no matter how many lamps
we add will lead to a possible misconception. At this point, the type of circuit is important and this
mentioned situation is not possible in a series connected circuit. In series circuits, the brightness
decreases as the number of lamps increases without the battery having to be replaced. As long as the
number of batteries or generator remains the same, the brightness of the lamp will not change as the
number of bulbs increases in connected parallel circuits. When we intend to light up a space, be it a
home environment, an event hall or a campsite, the type of lamp connection (series or parallel) we have
mentioned will determine whether the electricity we consume in the activity we carry out is economical
or not.

A typical electronic circuit consists of various electronic components as resistors, transistors,
and capacitors connected by conductive wires that allow electrical current to flow. Scientifically literate
person has this knowledge in contrast to a scientifically illiterate person. The electricity that comes into
our house is 220V. Many of the electrical devices we use in our homes do not use 220V directly, they
use this voltage by reducing it with the help of a transformer at their inputs. These transformers can be
found in the adapters of mobile phones, in the inside of televisions and at the entrances of computer
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cases. These devices, whose main task is to reduce the alternating current (AC) voltage of 220V to low
direct current (DC) voltages such as 24V, 12V, 5V, are given different names such as adapters and
power supplies. Every electronic device we use in the 21st century contains a transformer, large or small
(or hardware that does the same). Any device with a transformer, whether it is in use or not, continues
to use electricity as long as it is plugged in. The current coming from the socket is continuous and is not
interrupted unless you turn off the switch. This current, and therefore the power required by the device,
must eventually decrease. To reduce this, the transformer is in continuous operation and will consume
power (Oktay et al., 2022). Examples include mobile phone chargers, digital satellite receivers, smart
TVs, PCs and laptops, and appliances that contain digital clocks (such as microwave ovens). We can
expand the suggestions such as using a triple socket adapter. Some versions of this adapter have an
on/off switch to conserve power when not in use.

Frequent use of your smartphone while it is charging can also cause the lithium-ion battery to
drain faster than its normal rate. This is because the battery heats up both when you use and charge your
phone. Doing both at the same time heats up the batter and puts a lot of strain on it. If you do this
implementation regularly, it can lead to a compromised battery performance and reduced capacity to
retain a full charge. This will cause the battery life of your smartphone to run out sooner than expected
and you will need to buy a new battery or smartphone. It will definitely be a situation that we don't desire
and is uneconomical.

Many people express that they leave electronic devices plugged into the socket (Oktay, 2022).
This situation increases of the energy consumption of the household (Reaves, 2014; Streimikiene &
Vveinhardt, 2015). A charger left plugged in continues to use electricity whether or not there is an
electronic device connected to it. This not only increases the electricity bill (to a very small amount) but
also shortens the life of your electronic device. However, looking at the household, every household has
5 to 10 chargers for various electronic devices. If we generalize this situation, we can talk about a great
loss of energy throughout the country.

Discussion, Conclusion and Suggestions

This position paper exhibits people with SL skills will be able to use their knowledge to identify
the electricity based situations. Overall, SL provides citizens with the knowledge and skills needed to
navigate the complex world of electricity and make informed decisions about troubleshooting electrical
problems. Through awareness of the three headings handled relevant to knowing electrical circuits, it is
expected individuals will be able to determine better comprehension how SL is essential to increase the
quality of their lives. One can argue at what point in our lives scientific knowledge of electrical circuits
is more effective. However, it is evident that this knowledge has a more or less positive influence on our
choices and behaviors in every moment of daily life. The examples given in the study may seem quite
simple from a scientific point of view, but they relate to situations that each individual is familiar with
from everyday life. It shows how a basic knowledge of electrical circuits can have a major impact on
our lives as citizens.

It is necessary for individuals to have sufficient scientific knowledge to understand the
applications of electrical circuits in daily life. If students (as future members of society) successfully
learn the concept of electrical circuits, they can simplify their lives by using many electrical devices
safely, conveniently, and sufficiently. By gaining the perspective of basic SL, students can realize that
it provides to live and act in a socity with reasonable comfort and confidence. They could break free
from prejudices about why science is necessary and how they benefit from scientific knowledge
throughout their lives. This awareness could motivate them to learn scientific concepts in a meaningful
way and to integrate them into their everyday decisions. Therefore, as teachers or educators, we should
give more examples of the application of scientific knowledge and give students the opportunity to relate
their knowledge to everyday experiences. This is the only way to eliminate negative student attitudes
towards science learning. In this way, we can welcome more productive and critically thinking people
into society.

As an objection of this view, some educators argue that SL presents potential challenges (Hand
et al., 2003; Klein, 2006). According to this argument, SL encompasses all activities associated with
constructing, learning, and applying science. Therefore, the formation of scientific competence should
include a variety of factors. Science literacy mainly sense related with enhanced comprehending the big
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ideas of science and fuller participation in the public debate about science, technology, society, and
environment issues. Unfortunately, at this point beliefs and cognitive perceptions of the people effect
on their scientific literacy construction and it is difficult to come to a consensus.

It is claimed that scientifically sophisticated citizens are able to effectively negotiate their
decisions in social world (Thomas and Durant, 1987). By providing this perspective, learners are also
encouraged to improve their 21st century skills, such as scientific reasoning and problem-solving in their
daily life experiences. SL fosters the individual’s ability to think critically, which is a touchstone of 21st
century skills. Sharon and Baram-Tsabari (2020) also refer to the same idea by emphasizing the concept
of being open-minded to the implementation of SL. In their study Fortus et al. (2022) highlights
development of SL stimulates students to foster an understanding of the nature of science through a core
knowledge of scientific concepts with evidence-based reasoning as a lifelong science learner.

We can expand on the everyday examples related to electrical energy. The main thing here is to
successfully transfer the basic information about electricity to the situations that we are faced with and
draw conclusions from them. Adriyawati et al. (2020) indicate the importance of SL aspect of electricity
as an alternative energy to enhance higher-order thinking skills of students. Susdarwati et al. (2021)
have similarly highlighted the fundamental role of a scientific literacy-based learning model related to
electrical circuits to develop higher order thinking skills which refer analyzing, evaluating, and creating.

Understanding the working principles of all the electronic devices around us is helpful for a
better connection between SL and electricity scientific phenomenon. Not only for electrical circuits, but
also for the transfer of other scientific phenomena to everyday situations, it is important to comprehend
how it works. At this point, it would be wrong to limit it to physics-based science concepts. We can
apply this to any discipline in science education. For example, the reason for using lemon powder to
polish the kettle in chemistry. Minerals such as calcium and magnesium in tap water dry out and leave
white traces (lime). Since lime has an alkaline feature, citric acid, which is acidic, neutralizes it,
softening it and making it easier to remove. Calcium salts are formed when basic lime is reacted
chemically with acidic citric acid. These salts are easily removed from the surface of the teapot by
washing. This process not only prolongs the life of the teapot and provides economy (see 3. Economic
Dimesion), but also protects our health (see 2. Personal Safety) by preventing the lime in the teapot from
entering our body (calcium accumulating in the body causes kidney stone formation).
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Fen Okuryazar: Vatandas Olmanin 21. Yiizyilda Giinliik Yasama Etkisi:

Elektrik Devreleri Ornegi

Selcuk SAHINGOZ!

Ozet

Anahtar Kelimeler

Alan yazinda bir¢ok ¢alisma fen okuryazarligini sadece fen icerik bilgisini dikkate
alarak degerlendirmektedir. Ancak, fen okuryazarliginin temel amact bireyleri
bilingli kararlar alma ve giderek daha karmagik ve teknoloji odakli bir hale gelen
diinyada anlamli bir sekilde yasama konusunda gii¢lendirmektir. 21. yy. becerileri
ile fenin gilinliik yagsamdaki uygulamalarin1 anlamak daha da 6nemli hale gelmistir.
Ogrencilerin probleme dayal: elestirel diisiinme becerilerini uygulamak igin fen
disiplininin temel fikirlerini giinliikk yasam durumlariyla iligkilendirmeleri
gerekmektedir. Diinya genelinde fen miifredati, fen okuryazari ogrencileri
gelecegin toplum iiyeleri olarak yetistirmeyi g6z Oniinde bulundurmaktadir.
Burada soru, fen okuryazarligiin uygulanmasinin vatandaslarin giinliik yagamini
nasil sekillendirdigidir. Bu ¢alisma, farkli bakis agilarini agikliga kavusturarak bu
soruyu cevaplamayr amaglamaktadir. Fen okuryazarliginin bireylerin giinliik
yasamini nasil yonlendirdigini anlamak igin elektrik devreleri fen konusu
incelenmistir. Konuyla ilgili olarak ii¢ ana bdliim tartisilmistir. Bunlar; giinliik
yasam uygulamalari, kisisel giivenlik ve ekonomik boyut basliklar1 altinda
toplanmistir. Bu goriis ¢alismasi fen okuryazarliginin bireyleri bilingli ve etkili
vatandaglara doniistiirmede 6nemli bir rol oynadigmnin altin1 ¢izmektedir. Elektrik
devreleri olgusu bakimindan fen okuryazari olan bireylerin rahathik v giiven
saglamasi sebebiyle daha iyi bir yasam kalitesine sahip olduklar1 sonucuna
varilmistir.
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Giris

Modern bilimin baslangicindan bu yana, Ogretmenler ve egitimciler akademik bilimi
Ogrencilerin gercek yasamiyla iliskilendirmeye odaklanmislardir. Bu hedefe ulagsmak igin miifredatta
yer alan bilimsel bilginin giinliik yasam kosullartyla biitlinlestirilmesi zorunludur (Hurd, 1998). Egitim
politikalarin1 belirleyenler, 21. yiizy1l becerilerini géz dniinde bulundurarak toplumun etkin vatandaslari
olarak fen okuryazari 6grenciler yetistirmeyi diisiinmektedir. Dewey (1904), fen okuryazar1 6grenciler
yetistirirken sorgulamaya dayali uygulamalarin ve deneysel 6grenme yontemlerinin énemini savunur.
Ayrica Dewey (1910), sorgulamaya dayali yontemler yerine bilimsel olgu/yasa ile hazir bilgi arasindaki
talimatlarin yetersiz uygulamalarini vurgulamaktadir. Bu bakis agisi, fen egitiminde ve uygulamalarinda
devrim niteliginde degisiklikler gerektirmektedir (Hurd, 1975). Giincellenen fen 6gretimi standartlari,
fen okuryazarligin1 (FO) fen egitiminin merkezine tasimistir (Keskin ve digerleri, 2016).

Fen okuryazarliginin anlami son zamanlarda egitimciler tarafindan daha da gelistirilmis ve
genisletilmistir. Fen egitiminin vizyonu, Ulusal Fen Egitimi Standartlar1 (NSES) tarafindan FO ile
iligkili olarak yeniden tanimlanmistir. Fen egitimi i¢in giincellenen standartlar, fen okuryazarliga sahip
ogrenciler ile toplum arasindaki giiclii iliskiyi vurgulamaktadir (NRC, 1996). Amerikan Bilimsel
Gelisme Dernegi (AAAS, 1996), fen okuryazarliginin sadece bilimsel kariyer pesinde kosan bireyler
icin degil, ayn1 zamanda toplumda yasayan bireyler i¢in de gerekli oldugunu belirtmistir. FO, bilimin
vatandaslik deneyimlerindeki uygulamalartyla birlikte kavranmasimi ifade eder (Bybee, 2016).
Vatandaslar, fen bilgisini giinliik yagamina entegre etmelidir. Elestirel diisiinme ve problem ¢dzme gibi
21. yiizy1l becerileri sayesinde fen okuryazarligindan basarili bir sekilde faydalanabilirler. Bu 6zellik,
bireyin toplumun pratik ve etkili bir iiyesi olma roliinii tesvik eder.

Fen ve toplum "vatandaslik i¢in fen" baslig1 altinda tartisilmaktadir (Kolstg, 2001). Demokratik
toplum anlayisi, toplumun tiim kesimlerinden vatandaslarin bilingli karar alma siirecine aktif katilimina
dayanir. Meslekten olmayanlar &zellikle sosyobilimsel konularda kendi bakis agilariyla katkida
bulunmalidir. FO, kisisel, sosyal, politik, finansal meseleler ve yasamla ilgili giiclendirilebilecek
konular perspektifinde bilim hakkinda rasyonel diisiinmek icin dngoriilen vatandaslik yeterliliginin bir
yonii olarak goriilmektedir (Hurd, 1998).

Teknolojinin ¢ok Snemli bir yer tuttugu giliniimiiz diinyasinda, FO giderek daha fazla talep
gormektedir. Bilimsel kavramlar1 anlamak, bilimsel muhakemeyi gercek diinya sorunlarina uygulamak
ve bilimsel bilgiyi etkili bir sekilde iletmek, yolumuzu bulmak i¢in ¢ok dnemlidir. Elektrik, modern
toplumda en 6nemli ve yaygin olarak kullanilan bilimsel kavramlardan biridir ve onu anlamak ve onunla
etkili bir sekilde ¢alismak icin fen okuryazari olmak gerekir. Bu ¢alisma, 6zellikle elektrik alanindaki
bilimsel kavramlar baglaminda, fen okuryazarliginin giinliik yasamdaki Onemini kesfetmeyi
amaglamaktadir.

Bir goriis yazisi, bir konu ile ilgili tartigilabilir bir fikir etrafinda yapilandirilir. Goriis yazisinin
temel amaci, okuyucular1 bakis acinizin dikkate alinmaya deger olduguna ikna etmektir. Bu goris
yazisinda, FO ile giinliik yasam arasindaki iligkiyi gostermek icin fen okuryazarliginin islevsel anlamini
inceledim. Fen okuryazari vatandaglarin toplumdaki pratik roliinii elektrik devreleri fen kavramindan
yola ¢ikarak tartistim. Caligmanin kapsamu, elektrik devreleri bilgisinin toplumun bir {iyesi olarak bireye
nasil fayda sagladiginin anlasilabilir bir siniflandirmasini gostermektir. Goriis yazimda konuyu ii¢ ana
boliim halinde diizenleyerek tartigtim. Bunlar giinliik yasam uygulamalari, kisisel glivenlik ve ekonomik
boyuttur.

Fen Okuryazar: Vatandaslar

Insanlar siklikla su soruyu soruyor: "Neden fen ilkelerini bilmemiz gerekiyor ve bunlari giinliik
hayatta nerede kullanacagiz? Fen egitimine yonelik bu onyargi ve olumsuz tutum, fen okuryazari
olmamaktan kaynaklanmaktadir. Bircok 6grenci fenin bir ders olduguna inanmakta ve fen bilgisini
yasamlariyla iliskilendirmeye calismamaktadir. Fen bilimlerinin dniindeki engelleri kaldirmak igin
oncelikle feni nasil yorumladigimizi netlestirmeliyiz. Bilimsel gergekleri/yasalar1 giinliik yasamla
iliskilendirmek, etrafimizdaki diinyayr anlamlandirmanmn tek yoludur. Bireyler bilimsel bilginin
hayatlarim farkli agilardan kolaylastirdigini fark etmelidir.

FO terimi bu diisiinceye dayanir ve fen egitiminin anlamli bir gsekilde anlasilmasi i¢in iglevsel
fen bilgisi olarak tanimlanir (DeBoer, 2006). FO, iyi fen bilgisine sahip olmak anlamina gelmez (Durant,
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1994). Bu bilgi ancak, karsilasilan durumlart agiklamak i¢in doniistiiriildiigiinde Olgiilebilir. Fen
okuryazarliginin igerigi farkli baglamlar1 kapsar; bu nedenle bilim insanlar1 ve egitimciler arasinda
tatmin edici bir FO nasil olusturulacagi konusunda bir fikir birligi yoktur (Fensham, 2002; Millar, 2006).
Ulusal Bilim Vakfi (NSF), altmis yil once fen okuryazarligimi tanimlamaya c¢alisirken, fen
okuryazarligim disiplinlerin temel yapisin1 ve sorgulama yontemlerini anlama agisindan ele aliyordu
(Layton, 1973). Prewett (1983) fen okuryazarligini anlayishh olma terimiyle iligkilendirmis ve bu
kisilerin kafa karigtirici ve korkutucu durumlarda basariya gotiiren beceri ve anlayigsa sahip akilli
insanlar oldugu yorumunu yapmistir. Bu bakimdan fen okuryazarligi, bilimsel ve teknolojik agidan
oldukca gelismis bir toplumda hayatta kalabilmek i¢in gerekli olan temel bir yetenek olarak
tanimlanabilir. Boulding ve Senesh (1983) fen okuryazarligini, bilimsel/teknolojik bilgiyi kullanma
yetenegini yapilandirmak olarak agikladilar. Roberts (2007) fen okuryazarligini, kavramsal bilgi ve
uygulamalar1 6ngdérmeyi tesvik etmek yerine, genis bir yelpazedeki kisisel ve sosyal konulardaki
bilimsel bilgi ve uygulamalar1 anlamak olarak agiklamistir. Bu baglamlardan biri de bilimsel bilgi ile
sosyal yasam arasindaki iliskidir. FO, halkin bilim anlayigin1 gelistirmeyi amaglar (Durant, 1993). Fen
ve toplum arasinda gii¢lii bir iligki vardir (Hurd, 1958; Matthews, 1994). FO giinliikk yasamimizda
karsilagtigimiz olgulari anlamamizi ve bilim ve teknolojiyi igeren kamusal konularda bilingli kararlar
almamizi saglar (Brennan, 1992).

Ancak, fen d6gretimi ile vatandaglarin giinliik yasamda bilimden beklentileri arasinda 6nemli bir
ucurum vardir (Hurd, 1998). Ogrenciler sadece akademik bilim i¢in degil, ayn1 zamanda vatandas olarak
problem ¢ozmek ve bilime dayali kararlar almak i¢in de fen okuryazarligina ihtiya¢ duyarlar. FO,
bilimsel bilginin gergek hayatta nasil isledigini anlamak anlamina gelir. Bu nedenle, sanilanin aksine,
FO sadece bilim insanlarinin degil, siradan insanlarin da sahip olmasi gereken bir beceridir (Durant,
1994). Hurd (1998), fen okuryazarliginin herkesin hayatini etkiledigini ve bilgi kullanicilar1 olarak
sosyal secimlerini sekillendirdigini savunmustur. Ulusal Fen Egitimi Standartlari'na (NSES) gore, fen
miifredatinda FO, 6grencilerin bilimsel bilgiyi se¢mesi, diizenlemesi ve iiretken bir yasam icin
kullanmasi gerekliligi anlamina gelir (NRC, 1996).

Pella (1967) fen egitimi iizerine 100 yaymi gozden gecirerek fen okuryazarligimin tanimini
incelemistir. Sonuglar, birgok fen egitimcisinin fen okuryazarligini agiklamak igin fen ve toplum
arasindaki etkilesime atifta bulundugunu gostermektedir (DeBoer, 1991). NSES (NRC, 1996, 5.22), fen
okuryazarliginin "kigisel karar verme, kentsel ve kiiltiirel islere katilim ve ekonomik iiretkenlik" i¢in
beceriler sagladigint belirtmektedir. Standartlar, 6grencilerin fen okuryazari vatandaslar olmalar
gerektigini belirtmektedir. Yerel ve ulusal sorunlar tanimlayabilmeli ve bilimsel ve teknolojik yonleri
hakkinda karar verebilmelidirler. Thomas ve Durant (1987) fen okuryazari iiyelerin bilim ve teknolojiyle
ilgili donanimli bir toplum gelistirdigini ileri siirmiistiir. Bu da giinliik yasamin verimli olmasini saglar.
Ornegin, fen okuryazari vatandaslar beslenme, saglik hizmetleri, tiiketici tercihleri ve giivenlik
konularinda daha iyi kararlar alirlar. FO anlayisi ayn1 zamanda ekonomik kalkinma ve ulusal giivenligin
saglanmasina da yardime1 olur (Lui, 2009).

Buna gore, fen bilimleri alan bilgisinin anlasilmasi ve giinliik hayata uygulanmas: ile analitik
akil yiiriitme becerileri araciligtyla bilimsel bilginin problem ¢6zmede uygulanmasi fen okuryazarliginin
temel bilesenleridir (Norris ve Phillips, 2003, Cepni vd., 2006). Fenin giinlilk yasamin kalitesine katk1
saglayan ve her gecen giin artan islevsel boyutu diisiiniildiigiinde FO daha da dnemli hale gelmektedir
(Derman, 2014).

Elektrik Devreleri: Bir Enerji Uygulamasi

Elektrik, fizikte elektrik yiikiiniin malzemelerden akigini inceleyen temel bir olgudur. Birgok
modern teknolojinin arkasindaki itici giictiir ve evlerden ulagim sistemlerine kadar her seye giic
saglamak i¢in kullanilir. Devreler, voltaj ve akim gibi temel elektrik prensiplerini anlamak, elektrigi
giivenli ve verimli bir sekilde kullanmak i¢in gereklidir. Bir elektrik devresi, fizikteki enerji tiirlerinden
biri olan elektrigin akim tabanli bir uygulamasidir. Bircok yaygin elektronik cihaz elektrik devrelerine
dayanmaktadir. Bu nedenle, elektrik devrelerinin giinliik hayatta nasil ¢alistigin1 anlamak gerekir.
Elektrik devreleri kavrami ilk olarak ilkogretim 6grencilerine tanitilir. Basit elektrik devreleri modeline
gore, 0grencilerin elektrik ve elektrik akimi ile ilgili giinlilk goriisleri kazanmalar1 beklenmektedir
(Leach & Scott, 2002, 5.132):
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Piller biter;

= Elektrik nesnelerin ¢alismasini saglar;

= Akim, elektrik, volt, gii¢ ayni1 tiirden seylerdir;
= Elektrik ve elektrik akimi akar.

Gelecek Nesil Bilim Standartlari'ndaki (NGSS, 2013) 6grenme hedefleri, elektrik akimi ve
elektrik devreleri yoluyla enerjiyle ilgili bilimsel fikirleri tanimlar. Bu, elektrik devrelerinin elektrik
enerjisini pil gibi kaynaklardan cihazlara nasil aktardigini ve enerjinin neden tam bir devrede aktigini
yeterince anlamay1 ve agiklamay1 igerir. Buna ek olarak, standartlar 6grencilerin hangi malzemelerin
iletken hangilerinin yalitkan oldugunu tanimlamalarini ve seri ve paralel devreleri karsilastirmalarini
gerektirir (AAAS, 1993; NRC 2011; NGSS 2013). Elektrik akimi ayn1 zamanda elektrik enerjisini
hareket, ses, 1s1 veya 1s1k seklinde aktarmak i¢in de kullanilir (NGSS, 2013).

Bu goriis yazisi, 6grenme hedefleriyle birlikte elektrik devrelerini anlamanin, fizik ve bilimle
ilgili alanlarda yiiksekdgrenim ve/veya kariyer yapmayi planlayip planlamadiklarina bakilmaksizin,
gelecegin vatandaslar1 olarak tiim 6grenciler i¢in neden dnemli bir bilgi olarak gdriilmesi gerektiginin
ana nedenlerini ele almaktadir. Yeterli FO ile toplumun pratik bir iyesi olmak arasindaki iliskinin daha
iyi anlagilmasimi saglamak i¢in boliimlerin her biri, giinlik yasamdaki elektrikle ilgili durumlardan
orneklerle gosterilmistir.

1. Giinlitk Yasam Uygulamalar

Giliniimiizde elektrik, modern uygarligin ayrilmaz bir parcasi haline gelmistir. Hayatimizi daha
konforlu ve verimli hale getirmek i¢in elektrikten bircok sekilde faydalaniyoruz. Bilim ve teknoloji hizla
degisiyor ve gelisiyor olsa da, elektrik devrelerine iliskin temel bilgiler 21. yiizyilda bir¢ok teknolojik
cihaz1 tanimlamak ve gelistirmek icin hala 6nemlidir. Elektrik, giinlik hayatta cesitli durumlarla
biitiinlestirilebilen yaygin bir bilimsel olgudur (Sulsilah, Utari ve Saepuzaman, 2019). Vatandaslar akilli
telefon, tablet, diziistii bilgisayar, televizyon, kahve makinesi, 1sitici, ampul ve sa¢ kurutma makinesi
gibi bircok elektronik cihaz araciligiyla elektrik akimindan yararlandiklari i¢in elektrik devrelerinin
calisma prensibini kestirmelidir. Insanlar, basit bir elektrik devresi dongiisii hakkinda temel bilgiler
edinerek elektrikli aletlerle ilgili giinliik sorunlarini ¢dzebileceklerdir.

Ornegin, bireyler elektrik enerjisinin elektrik akimu ile iliskili oldugunu ve sadece tam dongiilii
bir elektrik devresinden (kapali elektrik devresi) gecebilecegini bildiklerinde bir elektrik lambasinin
nasil parladigini derinlemesine anlayabilir ve lamba parlamadiginda sorunun ne oldugunu
belirleyebilirler. Eger insanlar 15181 actiklar1 halde lamba yanmiyorsa, devrede elektrik akimi olmadigini
gorebileceklerdir. Baska bir deyisle, apartmanda, hatta belki de tim sokak veya caddede elektrik
kesintisi var demektir. Ayn1 zamanda, evdeki diger elektrikli aletlerin ¢alistiginin farkinda olabilirler,
bu nedenle ampuliin yanmig olmasi gerektigi sonucuna varabilirler. Bu noktada, insanlar sorunu ¢6zmek
icin ampulii yenisiyle degistirmenin gerekli oldugunu bilirler. Basit bir elektrik devresinin temel
semasimi ve nasil calistigimi hatirlayabilirler. Bu durum, kanita dayali sonuglar ¢ikarmalarini
saglayacaktir. Bu basit bir 6rnek olabilir, ancak elektrik devresi kavramu, elektrik sorunlarini gidermekle
kars1 karsiya kalindiginda benzer birgok durumda yardime1 olur.

Akilli telefon, insanlarin en iyi bilinen sahip oldugu elektronik cihazlardan biridir. Elektrik
devreleri kavrami hakkinda bilimsel bir anlayisa sahip olan herkes, bir akilli telefonun diizenli olarak
sarj edilmesi gerektigini bilir. Ne yazik ki, fen okuryazar1 olmayan insanlar genellikle telefonlarini gece
boyunca sarj ederler. Telefonunuzu %100 sarj etmek muhtemelen sadece birkag saat siirer. Ya da bu
kisiler akill1 telefonlarini prize takiliyken kullanmaya devam ederler. Gergek su ki, akilli telefonunuz
tamamen sarj oldugunda, telefonun i¢inde bulunan donanimi korumak i¢in sarj cihazindan elektrik akimi
¢cekmeyi durdurur. Bu, akilli telefonunuzu prize taksaniz bile sarj cihazinin elektrigi kesecegi anlamina
gelir. Akilli telefonunuzu gece boyunca sarjda tutmaniz durumunda, sarj cihazi telefonunuzun dogal
olarak kaybettigi az miktarda sarji1 telafi etmek icgin sarj seviyesini %100'de tutmaya calisir. Sonug
olarak, telefonunuz siirekli olarak tam sarj ile tam sarjdan daha az bir sarj arasinda gidip gelir. Bu
kademeli sarjlar, telefonunuzun c¢evresindeki ortam sicakliginin yiikselmesine neden olur ve bu da
zamanla batarya kapasitesini azaltabilir. Bu siire¢ diziistii bilgisayarimizi veya pille calisan diger
cihazlar sarj etmek i¢in de gegerlidir. Elektrik devrelerinin nasil calistigini iyi anlamak, fen
okuryazarligina sahip kisilerin bu potansiyel sorunun {istesinden gelmesine yardimci olacaktir. Bir cep
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telefonunu uzun siire prize takili birakmanin telefonun pil émriinii azaltacagini kolayca 6grenebilir ve
bundan kagmabilirsiniz (GO Concepts, t.y.).

Ote yandan, ozellikle gok giiriiltiilii saganak yagislarin beklendigi bir bdlgede yasayan
bireylerin elektrik devreleri hakkinda daha fazla bilimsel bilgiye ihtiyaclar1 vardir. Onlem almadigimiz
takdirde yildirimin elektronik cihazlarimiza zarar vermesi miimkiindiir. Bir¢ok elektronik cihaz,
yildirimin neden oldugu asir1 gerilim hasar1 nedeniyle bozulmaktadir. Yildirim hasarinin ana nedeni,
yildirim enerjisinin kablolar ve borular araciligiyla binalara girmesidir. Fen okuryazarligina sahip kisiler
elektronik cihazlar1 kullanirken olasi sorunlara karsi asir1 gerilim koruyucular da dahil olmak iizere
Onlem alirlar. Ya da yildirim hasarinin zararl etkisinden kaginmak igin elektronik cihazlarin figini
cekerek acik elektrik devresi saglarlar.

Ornekleri genisletmek icin giines panellerinden de bahsedebiliriz. Bireyler su anda giinliik
yasamda cesitli giines panellerinin kullanimia aginadir (su 1sitmak, evi aydinlatmak, elektronik
cihazlari sarj etmek vb.) Bu paneller temel olarak fotovoltaik (PV) hiicreler araciliiyla giines 151g1ndan
enerji emerek galigir. Hiicrelerdeki dahili bir elektrik alan1 tarafindan bir elektrik yiikii olusturulur ve bu
da elektrik akisina neden olur (Energy.Gov, n.d.). Giines panellerinin verimliligi hakkinda yaygin bir
yanlig kan1 vardir. Giines panellerinin en fazla elektrigi yaz aylarinda iirettigi, ¢iinkii caligmak i¢in daha
yiiksek sicakliklara ihtiyag duyduklar1 yaygin bir yanilgidir. Yaygin inanisin aksine, daha yiiksek
sicakliklar ve daha yogun giines 15181 genellikle birbiriyle iligkilidir. Aslinda, giines panelleri asir1 sicak
veya soguk oldugunda, daha az etkili hale gelirler (Good Energy, t.y.). Bu noktada, daha iyi bakim ve
maksimum performans saglamak icin PV panelinin ¢aligma prensiplerini anlamak ¢ok dnemlidir.

FO, insanlarmn elektrikli aletleri daha etkin kullanmalarini saglar. Cihazlar1 igin seyrek olarak
bakim, onarim ihtiyaci duyarlar ve bu da cihazlarin uzun 6miirli kullanimini saglar. Bu hususu asagida
"Ekonomik Boyut" olarak adlandirilan diger boliimle de iliskilendirebiliriz.

2. Kisisel Giivenlik

Bireyler kendilerini elektrigin tehlikeli etkilerinden korumak i¢in elektrik devreleri kavramini
anlamalidir. Elektrik akimi, bir kisinin dogrudan maruz kalmasi halinde elektrik carpmasina,
yaralanmaya veya 0liime neden olabilir. Bu nedenle, ister bir elektronik cihazi tamir ederken veya sarj
ederken, ister bir ampulii degistirirken veya bir araba kazasinin ardindan olsun, elektrikle ¢aligirken
giivenlik 6nemli bir husustur. Giivenligi saglamak i¢in elektrikle ilgili iki 6nemli bilimsel gercek
bilinmelidir. insanlar elektrik devresinde akim oldugundan emin olmali, yani devrenin agik veya kapali
olup olmadigini kontrol etmelidir. Bununla birlikte insanlar iletken-yalitkan malzemelerin 6zellikleri
hakkinda bilgi sahibi olmalidir. Bu noktada elektrik devrelerinin kokenini bilmek, kendimizi ve
bagkalarini elektrik carpmasindan nasil koruyabilecegimiz konusunda bir¢ok fayda saglar.

Elektrik devrelerinin net bir sekilde anlasilmasi, potansiyel tehlikeleri tanimanizi ve elektrik
carpmalarim1 6nlemek i¢in onlemler almanizi saglar. Topraklamayi ve ne anlama geldigini bilmek,
elektrikli cihazlarin uygun sekilde topraklanmasini saglamaya yardimeci olabilir. Bu, asir1 gerilim
olusumunu 6nler ve elektrik carpmasi riskini azaltir. Ornegin, yiiksek voltajli elektrik hatlarimnin iizerinde
duran kuslar1 gézlemledigimizde onlar1 elektrik carpmadigini gorebiliriz. Ote yandan, tel kopar ve yere
diiserse, telin iizerinde duran kuslar soka girecektir (Susdarwati, Dimas ve Hannum, 2021). Potansiyel
farkindan kaynaklanan bu durumu 6ngdrebilmek ve buna gore hareket edebilmek icin fen okuryazari
bir kisiye ihtiya¢ vardir. Bagka bir drnek vermek gerekirse, iyi bilgilendirilmis (fen okuryazarliga sahip)
insanlar elektrigin kendileri iizerinde ne gibi olumsuz etkileri olabilecegini ongdrebilirler. Bu kisiler
elektrik carpmasi durumunda elektrik yaralanmalarini Onleyebilirler. Elektrigin kapali devrelerde
aktigimi bildiklerinden, giicii sigorta kutusundan kapatmadan once herhangi bir isten baglantinin
kesilmesinin &nemli oldugunu bilirler. Ayrica iletkenler ve yalitkanlar arasindaki farki da ayirt
edebilirler. Yalitkanlarin aksine iletkenlerin elektronlari ¢ok kolay tasidigini kolayca anlayabilirler. Bir
elektrik carpmasi durumunda, iletken malzemelerle elektrik soku geciren kisi ile etkilesimde
bulunmayacaktir. Kaynagi kendilerinden ve yarali kisiden uzaklastirmak i¢in karton, plastik veya tahta
gibi kuru, iletken olmayan bir nesneyi en iyi sekilde nasil kullanacaklarini bilirler.

Elektrik devrelerini bilmek asir1 yiiklenmeleri ve elektrik yanginlarini dnlemenize yardimci
olabilir. Devre kesicileri ve sigortalar1 6grenirseniz, devreleri asir1 yiiklerden korumak i¢in bunlart etkili
bir sekilde kullanabilirsiniz. Bir devre kesicinin (sigortanin) atmis oldugunu fark ettiginizde, devre
kesiciyi (sigortay1) sifirlamadan 6nce nedenini arastirabilir ve diizeltebilirsiniz. Bu arada, elektrik yiikii
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kavramini bilmek, bir devrenin agir1 yliklenmesini 6nlemek icin elektrikli cihazlar1 ve aletleri farkli
devrelere dagitmaniza da yardimei olacaktir. Asir1 yiiklenmis elektrik devreleri asir1 1sinmaya ve
dolayisiyla yanginlara neden olabilir. Ornegin, dogal afetler hayatimizin bir parcasidir ve depremler de
bunlardan biridir. Bu felaketle kars1 karsiya kalan insanlarin bilimsel bilgiye ihtiyaci vardir. Deprem
sonrasinda, hasar gormiis elektrik tesisati nedeniyle kagak gerilimler (yani elektrik devrelerinin
bozulmasi) olabilir. Bu durumda, eger bir binanin i¢indeyseniz, kendinizi olas1 yangin ve patlamalardan
korumalisiniz. En iyi davranis, gaz kagagi olmadiginda akim akisini durdurmak i¢in giicli kapatmaktir.
Hasarli elektrik tesisat1 nedeniyle bir araba kazasindan sonra da yangin veya patlama meydana gelebilir.
Fen okuryazarligina sahip insanlar bu tiir durumlar1 anlayabilir ve hizli hareket edebilirler. Binay1 ya da
kaza yapan arabay1 derhal terk ederler.

Elektrik devreleri olgusunu anlamak, elektrikli aletleri giivenli bir sekilde kullanma becerinizi
gelistirir. Voltaj, akim ve diren¢ arasindaki iligkiyi bilmek, farkli cihazlarin giic gereksinimlerini
anlamaniza yardimci olabilir. Bu bilgi, farkli cihazlar i¢in uygun voltaj seviyelerinin ve akim
degerlerinin se¢ilmesine yardimci olacaktir. Seri ve paralel devreler arasindaki farklarin bilinmesi de
elektrikli cihazlarin giivenli bir sekilde diizenlenmesine yardimci olur. Ornegin, 1siklarin paralel bir
devrede nasil baglandigini anlamak, bir ampuliin arizalanmasi durumunda digerlerinin ¢aligmaya devam
etmesini saglar.

3. Ekonomik Boyut

Ekonomik nedenlerden dolayi, bireyler elektrik devreleri kavramini 6grenmelidir. Onlar
toplumun iiyeleridir ve gecimlerini saglamak i¢in kendi biitcelerini yonetmek zorundadirlar. Bu nedenle
elektronik cihazlarin1 ucuz bir sekilde kullanmay: tercih ederler. FO olmayan Kkisilerin, elektrik
devrelerinin alternatif enerji uygulamalar1 ve enerjiden nasil tasarruf edilecegi hakkindaki bilimsel
fikirlerini aktarmalar1 zor olabilir (Adriyawati, Utomo, Rahmawati ve Mardiah, 2020). Ornegin, fen
okuryazarligina sahip kisiler yiliksek voltajli ampul kullaniminin elektrik faturalarmi artirdigim
diisiinmektedir. Bu kisiler enerji tasarruflu lambalar1 tercih etmektedir. Geleneksel akkor ampullerden
vazgecip halojen ampuller, kompakt floresan ampuller (CFL'ler) ve 151k yayan diyotlar (LED'ler) gibi
maliyet tasarrufu saglayan secenekleri tercih etmektedirler. Bu tiir ampuller, geleneksel ampullerin
aksine, kullanim sirasinda geleneksel ampullerden daha az termal enerji yayar. Daha diisiik watt
degerlerinde bile ayn1 parlakligi sunarlar.

Ote yandan, ev elektronigindeki cogu elektronik cihaz, enerji kayiplarin1 6nlemek amaciyla
sebekeden calistirilabilmektedir. Gii¢ kayb1 sorununa tipik bir drnek televizyondur (TV). Ne yazik ki,
insanlar higbir sey izlemedikleri zamanlarda bile televizyonu bekleme modunda birakmaktadir.
Elektrikgiler, elektrikli bir aleti bekleme modunda birakmanin enerji israfi oldugunu sdylerler. Ancak
elektrik devrelerine asina olan kisiler, elektrik devresi kapali oldugu i¢in TV'nin hala enerji kullandigin
fark edebilirler. Elektronik cihazlarini bekleme modunda birakmamay1 ve tasarruf etmeyi tercih ederler.
Elektronik cihazlar bekleme modunda da enerji tiiketmeye devam eder (Divya et al., 2017, Vasiliu,
2021). Bu cihazlar elektrik devreleri igerir. Cihaz fise bagli oldugu siirece bu devre enerji tiiketir. Cihaz
bekleme konumundayken bile devre enerji tiikketmeye devam eder. Aragtirmalar, ortalama bir konut
binasinda elektronik cihazlarin bekleme modunda birakilmasinin bir yil boyunca %34'e varan enerji
kaybina yol agtigini gostermektedir (Vasiliu, 2021). Elektronik cihazlarin bekleme modundaki enerji
tikketimi yalnizca elektrik enerjisinden olusur ve kiiresel arastirmalara gore enerji tiiketimin %3 ila
%10'unu olugturur (Meier, 2002).

Baska bir 6rnege bakacak olursak, bilimsel olarak fen okuryazarli§i olmayan bireyler devre
baglant1 tiiriinii tahmin etme konusunda yanilgilara sahip olabilir (Kii¢iikdzer ve Kocakiilah, 2007). Bu
durum elektrik enerjisinin bosa harcanmasina yol agabilir. Seri bagli devrelerde pil 6mrii, ayn1 pil veya
jenerator icin paralel bagl devrelere gore daha uzundur. Bu nedenle batarya ile calisan ampullerin daha
uzun yanma siiresi i¢in seri baglanmasi gerekir. Lamba sayisi arttik¢a parlakligin artacagi ya da ne kadar
lamba eklersek ekleyelim parlakligim aym kalacagi diislincesi olas1 bir yanilgiya yol agacaktir. Bu
noktada devre tipi 6nemlidir ve seri bagl bir devrede bahsedilen bu durum miimkiin degildir. Seri bagh
devrelerde lamba sayis1 arttikga pilin degistirilmesine gerek kalmadan parlaklik azalir. Paralel bagh
devrelerde ise pil veya jenerator sayisi ayni kaldigi siirece ampul sayisi arttikga lambanin parlaklig
degismeyecektir. Ister ev ortamu, ister bir etkinlik salonu ya da bir kamp alami olsun bir mekani
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aydinlatmaya karar verdigimizde bahsettigimiz lamba baglant1 sekli (seri ya da paralel)
gerceklestirdigimiz faaliyette tiikettigimiz elektrigin ekonomik olup olmadigini belirleyecektir.

Tipik bir elektronik devre, elektrik akimimin akmasini saglayan iletken tellerle birbirine
baglanmig direngler, transistorler ve kapasitorler gibi ¢esitli elektronik bilesenlerden olusur. Fen
okuryazar bir kisi, fen okuryazar1 olmayan bir kisinin aksine bu bilgiye sahiptir. Evimize gelen elektrik
220V (volt)'dur. Evlerimizde kullandigimiz elektrikli cihazlarin birgogu 220V'u dogrudan kullanmaz,
girislerinde bulunan bir transformatér yardimiyla bu gerilimi diistirerek kullanirlar. Bu trafolar cep
telefonlarinin adaptorlerinde, televizyonlarin i¢ kisimlarinda ve bilgisayar kasalarinin giriglerinde
bulunabilir. Temel gorevi 220V'luk alternatif akim (AC) gerilimini 24V, 12V, 5V gibi diisiik dogru akim
(DC) gerilimlerine diisiirmek olan bu cihazlara adaptor, giic kaynag: gibi farkli isimler verilmektedir.
21'inci yiizyilda kullandigimiz her elektronik cihaz, biiyiik ya da kiigiik bir transformator (ya da aynisini
yapan bir donanim) igerir. Transformatorlii herhangi bir cihaz, kullanimda olsun ya da olmasin, fise
takili oldugu siirece elektrik kullanmaya devam eder. Prizden gelen akim siireklidir ve anahtari
kapatmadiginiz siirece kesilmez. Bu akimin ve dolayisiyla cihazin ihtiyag duydugu giiciin eninde
sonunda azalmasi gerekir. Bunu azaltmak ic¢in transformator siirekli ¢alisir ve giic tiiketir (Oktay vd.,
2022). Ornekler arasinda cep telefonu sarj cihazlari, dijital uydu alicilari, akilli TV'ler, PC'ler ve diziistii
bilgisayarlar ve dijital saat igeren cihazlar (mikrodalga firmlar gibi) yer almaktadir. Uglii priz adaptorii
kullanmak gibi Onerileri genisletebiliriz. Bu adaptoriin baz1 versiyonlarinda, kullanilmadiginda giic
tasarrufu saglamak i¢in bir agma/kapama diigmesi bulunmaktadir.

Akilli telefonunuzu sarj olurken sik sik kullanmak da lityum iyon pilin normal hizindan daha
hizl1 bosalmasina neden olabilir. Bunun nedeni, telefonunuzu hem kullanirken hem de sarj ederken pilin
istnmasidir. Her ikisini ayni anda yapmak bataryay1 isitir ve iizerine ¢ok fazla yiik bindirir. Bu
uygulamay1 diizenli olarak yaparsaniz, pil performansinin diigmesine ve tam sarj tutma kapasitesinin
azalmasina neden olabilir. Bu da akilli telefonunuzun pil dmriiniin beklenenden daha erken bitmesine
neden olacak ve yeni bir pil ya da akilli telefon satin almamz gerekecektir. Bu kesinlikle arzu
etmedigimiz ve ekonomik olmayan bir durum olacaktir.

Birgok kisi elektronik cihazlar1 prizde takili biraktigini ifade etmektedir (Oktay, 2022). Bu
durum hane halkinin enerji tiiketimini artirmaktadir (Reaves, 2014; Streimikiene & Vveinhardt, 2015).
Prizde takili birakilan bir sarj cihazi, kendisine bagli bir elektronik cihaz olsun ya da olmasin elektrik
kullanmaya devam etmektedir. Bu sadece elektrik faturasinmi (¢ok kiigiik bir miktar i¢in) artirmakla
kalmaz, ayn1 zamanda elektronik cihazinizin 6émriinii de kisaltir. Ancak hane halkina baktigimizda her
evde ¢esitli elektronik cihazlar igin 5 ila 10 sarj aleti bulunuyor. Bu durumu genellestirecek olursak tilke
genelinde biiylik bir enerji kaybindan bahsedebiliriz.

Tartisma, Sonuc ve Oneriler

Bu goriis yazisi, FO becerilerine sahip kisilerin elektrik temelli durumlar1 tanimlamak ig¢in
bilgilerini kullanabileceklerini gostermektedir. Genel olarak, FO vatandaglara karmasik elektrik
diinyasinda gezinmek ve elektrik sorunlarimi giderme konusunda bilingli kararlar almak i¢in gereken
bilgi ve becerileri saglar. Elektrik devrelerini bilmekle ilgili olarak ele alinan ii¢ baglhigin farkindalig:
sayesinde, bireylerin fen okuryazarliginin yasam kalitelerini artirmak i¢in ne kadar gerekli oldugunu
daha iyi anlayabilmeleri beklenmektedir. Elektrik devrelerine iligkin bilimsel bilginin hayatimizin hangi
noktasinda daha etkili oldugu tartisilabilir. Ancak bu bilginin giinliik yasamin her aninda se¢imlerimiz
ve davraniglarimiz {izerinde az ya da ¢ok olumlu bir etkiye sahip oldugu agiktir. Calismada verilen
ornekler bilimsel agidan oldukga basit goriinebilir, ancak her bireyin giinlilk yasamdan agina oldugu
durumlarla ilgilidir. Bu c¢aligma, elektrik devrelerine iliskin temel bir bilginin vatandaslar olarak
hayatlarimiz {izerinde nasil biiyiik bir etkiye sahip olabilecegini gostermektedir.

Elektrik devrelerinin giinliik hayattaki uygulamalarin1 anlamak i¢in bireylerin yeterli bilimsel
bilgiye sahip olmas1 gerekmektedir. Ogrenciler (toplumun gelecekteki iiyeleri olarak) elektrik devreleri
kavramini bagarili bir sekilde 6grenirlerse, birgok elektrikli cihazi giivenli, rahat ve yeterli bir sekilde
kullanarak hayatlarimi kolaylastirabilirler. Ogrenciler, temel FO bakis agisim kazanarak, bunun bir
toplumda makul rahatlik ve giivenle yasamay1 ve hareket etmeyi sagladigini fark edebilirler. Bilimin
neden gerekli oldugu ve yasamlari boyunca bilimsel bilgiden nasil faydalanacaklari konusundaki
onyargilarindan kurtulabilirler. Bu farkindalik onlar1 bilimsel kavramlari anlamli bir sekilde 6grenmeye
ve bunlan giinliik kararlari ile biitiinlestirmeye motive edebilir. Bu nedenle, dgretmenler ya da
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egitimciler olarak, bilimsel bilginin uygulanmasina dair daha fazla 6rnek vermeli ve Ogrencilere
bilgilerini giinliik deneyimlerle iliskilendirme firsat1 sunmaliy1z. Ogrencilerin fen 6grenimine yonelik
olumsuz tutumlarini ortadan kaldirmanin tek yolu budur. Bu sekilde topluma daha iiretken ve elestirel
diistinen insanlar kazandirabiliriz.

Bu goriise karst bazi egitimciler fen okuryazarligmin potansiyel zorluklar sundugunu
savunuyorlar (Hand ve digerleri, 2003; Klein, 2006). Bu argiimana gore FO, bilimi insa etme, 6grenme
ve uygulamayla ilgili tiim etkinlikleri kapsar. Bu nedenle bilimsel yeterliligin olusmasinda ¢esitli
faktorlerin yer almas1 gerekmektedir. Fen okuryazarligi temel olarak bilimin biiyiik fikirlerinin daha iyi
anlagilmasiyla ve bilim, teknoloji, toplum ve g¢evre sorunlart hakkindaki kamusal tartigmalara tam
katilimla iligkilidir. Ne yazik ki bu noktada insanlarin inanglar1 ve biligsel algilar1 bilimsel okuryazarlik
yapilarini etkilemektedir ve fikir birligine varmak zordur.

Bilimsel olarak ¢ok gelismis olan vatandaslarin sosyal diinyada kararlarini etkili bir sekilde
miizakere edebilecekleri iddia edilmektedir (Thomas ve Durant, 1987). Bu bakis a¢isinin saglanmasiyla
ogrenciler, giinliik yasam deneyimlerinde bilimsel akil yiirlitme ve problem ¢ozme gibi 21. yiizyil
becerilerini gelistirmeye de tesvik edilmis olurlar. FO, bireyin 21. yiizy1l becerilerinin mihenk tas1 olan
elestirel diisiinme yetenegini gelistirir. Sharon ve Baram-Tsabari (2020) de FO’nin uygulanmasinda agik
fikirli olma kavramina vurgu yaparak ayni fikre atifta bulunmaktadir. Fortus ve digerleri (2022)
caligmalarinda, fen okuryazarliginin gelistirilmesinin, 6grencileri yasam boyu bilim 6grenen biri olarak
kanita dayali akil yiiriitme ile bilimsel kavramlarin temel bilgisi araciligiyla bilimin dogasina iliskin bir
anlayis gelistirmeye tesvik ettigini vurgulamaktadir.

Elektrik enerjisi ile ilgili giinliik 6rnekleri genisletebiliriz. Burada 6nemli olan, elektrik ile ilgili
temel bilgileri karsilastigimiz durumlara basarili bir sekilde aktarmak ve bunlardan sonuglar
cikarmaktir. Adriyawati ve digerleri (2020), 6grencilerin iist diizey diisiinme becerilerini gelistirmek
icin alternatif bir enerji tiirii olarak elektrigin FO yoniiniin 6nemine isaret etmektedir. Susdarwati ve
digerleri (2021) de benzer sekilde, elektrik devreleriyle ilgili fen okuryazarligi temelli bir 6grenme
modelinin analiz etme, degerlendirme ve iiretme gibi st diizey diisiinme becerilerini gelistirmedeki
temel rollinii vurgulamustir.

Etrafimizdaki tiim elektronik cihazlarin ¢aligma prensiplerini anlamak, FO ve elektrik bilimsel
olgusu arasinda daha iyi bir baglanti kurmak i¢in yararlidir. Sadece elektrik devreleri i¢in degil, diger
bilimsel olgularin giinliik durumlara aktarilmasi i¢in de nasil ¢alistigini kavramak énemlidir. Bu noktada
fizik temelli bilim kavramlariyla sinirlandirmak yanlis olur. Bunu fen egitimindeki herhangi bir disipline
uygulayabiliriz. Ornegin kimyada ¢aydanligi parlatmak igin limon tozu kullanmanmn nedeni gibi.
Musluk suyunda bulunan kalsiyum ve magnezyum gibi mineraller kuruyarak beyaz izler (kireg) birakir.
Kireg, alkali bir 6zellige sahip oldugu i¢in asidik olan sitrik asit, onu noétralize ederek yumusatir ve
cikarilmasini kolaylastirir. Bazik yapida olan kire¢ asidik yapida olan limon tuzu ile kimyasal tepkiye
sokuldugunda kalsiyum tuzlari olugur. Bu tuzlar yikama ile ¢aydanlik yilizeyinden kolayca uzaklastirilir.
Bu islem hem kullandiginiz ¢aydanligin dmriinii uzatarak ekonomiklik saglar (bknz. 3. Ekonomik
Boyut) hem de ¢aydanligin igerisinde yer alan kirecin viicudumuza girmesini engelleyerek (bknz. 2.
Kisisel Giivenlik) (viicutta biriken kalsiyum bobrek tast olusumuna neden olur) sagligimizi korur.
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