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Introduction
Students frequently complain that the knowledge taught at schools is not relevant to

their daily lives. Thus, they are often confused about the reasons for learning science. In
addition, they have difficulty transferring knowledge to a situation other than the one in which
it was learned (Laugksch, 2000). These are some of the major challenges currently faced in
science education. To overcome these challenges, Gilbert et al. (2011) suggested learning
within a context in context-based courses. Embedding science in context gives an opportunity
to learners real and meaningful learning (Fensham, 2009). The “context” is defined as the
phenomenon surrounding, the focal event, and providing its appropriate interpretation
(Duranti & Goodwin, 1992, p.3). According to Gilbert (2006, p.960), an educational context (or
focal event) has four attributes as the following;:

i. The focus event should be on the characteristics of the environment (social, spatial,
and temporal) in which the event takes place: The focus event, where, when, and how
does it occur under what conditions?

ii. Individuals related to the focus event should exhibit some behaviors: What can
individuals do behaviorally in the focus event?

iii. The focus event requires the use of a specific language.

iv. A relationship should be established between the background information of the

individuals about the focus event.

Among these attributes, the fourth attribute of the context especially includes the
interests that students are familiar with. Thus, determining the most fruitful contexts that
students are interested in is very important for many researchers (e.g., Kaltakci 2012; Kutluay,
2005; Pesman, 2005; Turker, 2005) who used these contexts to identify students” perceptions of
a specific topic. Since the students may explain themselves better with one context than
another one, selecting the most suitable context that students are more familiar with than the
others can allow researchers to take more efficient information. Furthermore, many
researchers (e.g., Bao & Redish 2006; Fischbein et al., 1989; Hrepic 2002, 2004; Palmer, 1993;
Ozcan, 2015; Saglam et al., 2012; Whitelock, 1991) presented that students’ mental models
might be context-dependent. In other words, students can use different mental models while
discussing the same event in different contexts. For this reason, a misconception that cannot
be observed in any context may arise in a different context (Saglam et al., 2012). For example,
the test, Force Concept Inventory (FCI) (Hestenes et al., 1992), one of the most widely used
concept diagnostic tests in the world, was adopted in some studies to investigate the
dependency of context. Griffin (2004) and Stewart et al. (2007) re-adapted the FCI by making
six different changes to the contexts. Similarly, McCullough (2004) rearranged FCI by using
contexts that are closer to male, such as hockey, rocket, and shotgun, etc., or contexts that are
closer to female, such as shopping, cooking, jewelry, etc. In all three studies, the effect of
contexts on the FCI results was investigated. According to the results of these studies, it was

determined that while the change in context did not affect the general test results, there was a

27



Onder Celikkanli & Tan

significant difference in context in some questions. In another study, it is found that in the
context of force in sports, the misconception that "every movement requires force" depends on
context variables such as what is the moving system (ball or human), movement direction
(vertical or horizontal), or movement speed (fast or slow) (Palmer, 1993, p.232).

One of the most effective ways to identify the contexts that students are interested in is
to interview them. Interviewing is one of the useful techniques used frequently for obtaining
information from students (Bar et al., 1994; Guo-Li, 2009; Loughran & Derry, 1997; Watts,
1983). A major advantage of interviewing was that it offered an opportunity to probe students'
views in more depth than was possible through the questionnaire (Loughran & Derry, 1997).
Wandersee et al., (1994) revealed that 46 percent of 103 misconception studies used interview
techniques while identifying misconceptions. It will be suggested to determine the contexts
that are appropriate to students” interests and understanding levels with a preliminary study
(Elmas et al., 2011). As a result, whatever the contexts are used for, choosing the most suitable
contexts is extremely important. Thus, this study aims to determine the most fruitful context

of the charging phenomenon based on students' daily life experiences by interviewing them.

Method
This study is an example of a case study, which is one of the qualitative research designs.
The examples (event/experiment/product/etc.) that students would like to be used to express

themselves better were considered as the cases examined in this study.

Sample

The sample of the study consisted of fifteen tenth-grade high school students from two
different Anatolian high schools in the 2016-2017 academic years. Seven of them are girls and
eight of them are boys. In the selection of individuals for the interviews, the convenience
sampling method was used. Then, the students who volunteered to participate in the study

were selected.

Instrument

Semi-structured interviews were conducted with the students individually in the 2016-
2017 academic year. They were conducted immediately after the students had completed the
related unit. All interviews were carried out face-to-face and one-to-one. Each interview lasted
about half an hour. In addition, they consist of two parts (Annex 1). The first part consists of
introductory questions prepared to reduce the excitement of the participants and to create a
friendly conversation environment. The second part, it was aimed to determine the contexts
in which more detailed information can be obtained from the participants when talking about
charging. For this aim, twelve open-ended questions were asked to the students in this part.
The interview tool was developed by the researchers. Before developing it, researchers gather
information about the “interviewing” process from the well-known book written by Frenkel
& Wallen (2006). Then, opinions were received from two experts working as professors in the

physics education department of a university to ensure that the questions were suitable for the
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research purpose of the study and grammatical rules as well. Furthermore, all kinds of
drawings, expressions, etc. used by the participants in the interviews have been taken into

consideration as a data source.

Data Collection & Analysis

Each interview was audio-taped with students' permission and then all of them were
transcribed. In the interviews, the note-taking technique was used by using follow-up tables
prepared by the researcher previously. After the answers to the questions were transcribed,
content analysis was performed. During the content analysis, firstly the frequencies of the
similar answers given to each question were determined. Then, similar answers were grouped
under the same sub-category (if possible). The answers that could not be placed in the
appropriate category were named in the other category. The answers in the other category
were generally unsuitable for the questions since the students do not know how to explain the
related concept or event through the examples they gave. Finally, sub-categories were
gathered under a main category. The suitability of the nomenclature of the determined
categories was evaluated by three experts. The consistency between the opinions of the experts
is over 90 percent. Moreover, while giving the results, direct quotations from the students were
included for each possible sub-category. Finally, the high-frequency answers were accepted as
the most effective context for the concept stated in the question. Furthermore, with a large
sample, the effect of the gender of students in selecting the context can be also considered in
the other studies. In this case, the context that is closer to males and the context that is closer

to females can be determined efficiently.

Results
The data that was taken from the interviews were used to determine the most fruitful
contexts of charging based on the student's daily life experiences. The questions asked in the
interviews and the results of the analysis of the interview transcripts are summarized below.
While entering the data into the tables, the abbreviations were used for female (F) and male

(M) students respectively.

Analysis of Question 1
Question 1: Which example (event/experiment/product/etc.) would you like to be used
in explaining the charging phenomenon to express yourself better? Why did you choose this

example?
Table 1
Students’ Answers to Question 1
Category  Category Content Students  f Reason for Choosing Example
o8 Making a 'popping' (a crackling) F6, M4, 3 Being frequently experienced in
& _§ sound while taking off the wool M6 daily life (F6, M4, M6), allowing
pg g sweater (or the dress etc.) learning by touching, hearing, and
= e seeing (M6)
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Separating the hair strands or F3, F4 2 Being explained with these

sticking to the comb while combing examples in books, lessons, etc. (F3)
hair

Lifting of the hair strands and F3, F7 2 Being an easy example (F5)

hearing crackling sounds while
sliding from the (plastic) slide

Hearing a crack when covering F4 1 Being a simple example (F4)
with a blanket (includes a high rate
of nylon)
Feeling distortion when touchinga  F7 1 Being frequently experienced in
metal object (e.g. a metal part of a daily life (F7)
car)
A spark jumping from the screen of M7 1 Being frequently experienced in
the television (worked for a long daily life (M7)
time)
x Pulling the small pieces of paper F1,F2,F3, 9 Being an explanatory (F1), a known
‘é’ with an ebonite stick (or a plastic F5, M1, (F2), an easy (F2, F5, M1, M5)
'5 comb, a balloon, etc.) rubbed with M2, M5, example, allowing detailed
& the wool fabric (or the hair, the M7, M8 explanation (M2)
Li sweater, etc.)
% Pulling the hair strands with a M8 1 Showing that the balloon can be
—
£ plastic balloon rubbed with the used outside of the purpose of the
(] .
— wool fabric game (MS8)
g The electrical force required for the M3 1 The capacitors provide more
_‘.f:_," current to continue between the obvious observation (M3)
©)

plates of the capacitors

Table 1 shows that most of the students tend to give an event they experienced in their
daily lives (e.g., combing hair with a plastic comb) or a laboratory experiment (e.g., an
experiment of rubbing two insulating objects such as an ebonite rod rubbed with a wool piece)
as the closest context to them to explain charging. In addition, although one student (M3)
indicated the electric force between the plates of the capacitors as an example, he could not

explain how to use this example to explain the phenomenon of charging.

Analysis of Questions 2 and 3

Question 2-3: Give some examples of insulating and conducting objects.

The three most common examples for insulators are plastic - a plastic pen, balloon, ball,
stick, or comb, etc. (f=10), wood - a wood plate or pen, etc. (f=9), and wool - the wool fabric
examples respectively. Porcelain, nylon, paper, glass, insulators, marble, foam, eraser, and
rubber are also mentioned by only one student.

The three most common examples for conductors are iron - an iron ball or stick, etc. (f=9),
gold — the gold jewelry, necklaces, rings, or earrings, etc. (f=8), and copper — a copper wire, etc.
(£=8) examples respectively. Silver, salt water, metals — a metal key (or chain, fork, nail, door
handle, etc.) is also mentioned by two students. In addition, alloys, humans, acids-bases,

electroscopes, and lightning rods are also mentioned by only one student.
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Furthermore, five students prefer to give examples such as electric cables (the inside of

the cable is conductive like copper, and the outside is an insulator) (f=2), an iron teapot with

an insulating handle (f=1), a control rod (f=1), a metal knife, a spoon, or a fork, etc. with plastic

handle (f=1) that has both conductive and insulating bodies.

Analysis of Question 4

Question 4: Which example (event/experiment/product/etc.) would you like to be used

in explaining the charging of insulating objects to express yourself better? Why did you choose

this example?

Table 2

Students’ Answers to Question 4

Category Subcategory Category Content with (if Necessary) Students  f Reason for Choosing
Students” Expressions Example
Pulling the small pieces of the paper F1, F2, 10 Being an
with an ebonite stick (or a plastic comb,  F4, F5, understandable (F1,
“E a balloon, a pen, etc.) rubbed with the Fe, F7, F4), explanatory (F2),
qé wool fabric (or the hair, the sweater, M1, M2, known (F5, F7, M8)
'é etc.) M7, M8 example, the
- e insulators can be
g g electrified only by the
g £ friction (M1), easy
& 2 availability of the
s 2 materials (M7)
> [£a}
§ Sticking of the balloon rubbed with the ~ F6, M4 2
g hair to the wall
§ Pure water: M3, M4 2 Allowing the subject
= “A certain potential difference to be more
5 occurs when a potential difference is understandable (M3),
g applied to both sides of pure water.” thought that pure
(M3) water conducts
= “Since the pure water is not ionic, it electricity (M4)
does not conduct the electricity.” (M4)
o Y A jumping spark when taking off a F3 1 Being frequently
2§ sweater due to charging experienced in daily
3 é life (F3)
s s
Holding the plastic handle of the iron Mé6 1 The similarity of the
. teapot heat conduction and
%D = “Charging occurs only in a certain the electrical charge
= area of insulating bodies. The teapot transfers of the
g on the stove will be hot, but only the materials (M6)
o area of the handles that touches the
g teapot will be hot. The other parts of

the handles are not hot. Like
charging of insulators.” (M6)

Table 2 shows that many students (80%) prefer the experiment of rubbing two insulating

objects together to explain the charging of insulating objects. In addition, a student gave an
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analogy of a plastic-handled hot iron teapot to indicate the similarity of the heat conduction

and the electrical charge transfers of the materials, and two students gave an unsuitable

answer. One student (M5) did not give any answer to this question.

Analysis of Question 5

Question 5: Which example (event/experiment/product/etc.) would you like to be used

in explaining the charging of conductive objects to express yourself better? Why did you

choose this example?

Life
Bas

metal door handle. (F5)

Table 3
Students’ Answers to Question 5
Category Subcategory  Category Content with (if Necessary) Students  f Reason for
Students” Expressions Choosing Example
Bringing two electrically charged F1,F2,F4, 6 Beingan
@ @ conductive objects (or spheres, balls, etc.) M1, M2, understandable (F1,
:C: g to contact. /Touching the conductive M8 M2), a known (F4),
g g object to the electroscope an easy (M8)
;i §~ * “When touching a charged metal body example, the
Ui ,; to an uncharged electroscope, the conductors can be
5 ks electroscope's leaves open.” (M1) only electrified by
§ g touching (M1)
c E Bringing two electrically charged F5, F7 2
- H conductive objects (or spheres, balls, etc.)
closer together.
Applying a potential difference to the M3 1 Being an
saltwater: experiment that
When we apply a potential difference to takes place in a
both sides of salt water, a certain potential short time (M3)
difference will occur. Here, we will use
saltwater as a conductor (M3).
@ o Lighting a bulb when touching two F3 1 Being an
:C: % copper wires in a circuit: experiment
E C = “The passing of the electricity through experienced by the
é’: the conductor proves that the participant (F3)
Ui conductor is electrified. Thus, the bulb
S lights.” (F3)
g Using a copper wire in electrical circuits: M5 1 The first example
§ » “The use of a copper wire in electrical that comes to mind
circuits can explain this situation.” (M5) (M5)
- Using the capacitors: M7 1 The capacitors can
0 5 g = “We can describe charging of the be given as the most
& D g conductive objects both experimentally obvious example for
g &2 and visually by using charging charging of
VO g capacitors and drawing them conductor (M7).
schematically.” (M7)
Feeling a distortion when touching a F5 1
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Creating a spark (or a crack): M4

= “When connecting two cables to the
positive and negative poles of the
battery and touching the other ends of
the cables to each other, a spark (or a
crack) appears.” (M4)

an

An iron teapot on the stove: Mo

= “Charging in the conductor’s spreads
to every region. Although only one
part of the teapot is on the fire, the

1 Beingan
experienced event
(M4)

1 The similarity of
heat conduction and
electrical charge
transfer of the

Using

Analogy

heat spreads all over it. Even if we rub
it with our hands, it gets hot.” (M6)

materials (M6)

Table 3 shows that many students (%40) prefer the experiment of touching two conductive

objects, as the closest context to them to explain the charging of conducting objects. One student (F6)

did not give any answer to this question.

Analysis of Question 6

Question 6: Which example (event/experiment/product/etc.) would you like to be used in

comparing the types of charging to express yourself better? Why did you choose this example?

Table 4

Students” Answers to Question 6

Categor Subcategor Category Content with (if Students f  Reason for Choosing
y y Necessary) Students” Expressions Example
Pulling the small pieces of paper F1, F2, 12 Being explained with
with an ebonite stick (or a plastic F3, F4, these examples in the
ED ;E‘ g comb, a balloon, or a pen, etc.) F5, F6, textbooks or lessons
% *é g rubbed with the wool fabric (or the M1, M2, (F1, F2, F3, F6), being a
é £ g hair, the sweater, etc.) M5, M6, known (M1), a
ot 3 & M7, M8 memorable (F4), an
qé explanatory (M7, M8)
e example
8 5 g Hearing a crack when sliding off M4 1  Being frequently
5 % '5 the slide experienced in daily
U T8 life (M4)
3
Touching two electrically charged  F1, F2, 7  Being explained with
ﬁ . > 2 conductive objects (or spheres, M1, M2, these examples in
E %0 _§ g balls, etc.) M3, M5, textbooks or lessons
) '§ g 5 M8 (F1), being a known
20 g & (M1), a simple (M3),
S - - = an explanatory (MS8)
example
s 8 8 GE) Touching an electrically charged F3, F5 2 Being explained with
& 95 & . £ » conductivebody to the electroscope these examples in
o &35 29 8 9 g
S = t‘o/ E L% books or lessons (F3),

being frequently
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experienced in daily
life (M4)

Touching an electrically charged M7 Being an explanatory
conductive body to the ground example (M7)
Touching a (spherical) charge to the M6 Being an example that
paper (or aluminum strips, etc.) appeals to more sense
organs (M6)
- Feeling a distortion when putting M4 Being frequently
T 5 our hands in the electrical outlet experienced in daily
g8 I
m R ife (M4)
S 2
= X
— K
Approaching a conductive object to  F1 Being explained with
another electrically charged object these examples in
books or lessons (F1)
g @ Bringing two objects (or balls, iron ~ F2, F4, Being explained with
g g pieces, etc.) closer together M1, M2, these examples in
E—f § M5, M8 books or lessons (F2),
] [ .
8 & being a memorable
= F-i (F4), a known (M1)
E 8 example
§ g Approaching an electrically F3, F5 Being frequently
a. g charged object to an electroscope experienced in daily
& — life (M4)
Approaching a (spherical) charged M6 Being an example that

object to a piece of paper (or
aluminum strips)

appeals to more sense
organs (M6)

Table 4 shows that many students preferred to use a laboratory experiment to explain
and compare the types of charging. An example of rubbing two insulating objects against each
other (80%), touching two conductive objects to each other (73%), and bringing an electrically
charged object closer to another object (67%) are the common laboratory examples indicated
by students. None of the students stated that they could explain the phenomenon of charging
with examples of rubbing two objects, at least one of which is conductive, or touching two
objects, at least one of which is insulating to compare the types of charging. One student (F7)

did not give any answer to this question.

Analysis of Question 7
Question 7: Which example (event/experiment/product/etc.) would you like to be used

in explaining what electric charge is to express yourself better? Why did you choose this

example?
Table 5
Students’ Answers to Question 7
Category  Category Content with (if Necessary) Students’ Students f Reason for
Expressions Choosing Example
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- ® An electron: F1 1 Beingan
8 éj = “They are electrons providing charging with a negative understandable
S & charge. Thus, electrons can be represented on a example (F1)
g %: balloon.” (F1)
B g A proton, a neutron, and an electron: M2 1
& % = “Electric charge can be described by explaining
é § properties of the proton, the neutron, and the electron.”
(M2)
The interaction of two electrically charged ebonite sticks: M8 1  Easy availability of
- & = “We can explain the reactions of two ebonite sticks the materials (M8)
g % rubbed with a woolen fabric. Same charges repel each
£ & other while opposite charges attract.” (MS8)
] g The interaction of the electrically charged object and a M5 1 Being taught in this
z) .é g neutral object with the electroscope: way in lessons (M5)
= g & * “I'would bring the plus, minus, and neutral objects
SD 5 closer to the electroscope, then touch it, and look at their
_\% F‘g interactions.” (M5)
§ g The interaction between the electrically charged balls: F4 1  The first example
O = “The same charged balls repel each other; opposite that comes to mind
charges attract.” (F4) (F4)
The magnet model: F3,F5 2 The magnet poles
= “The magnet poles are just like the electric charges. I can are like the electric
explain from the magnets.” (F3, F5) charges (F5)
tgﬁ The ball (or marble) model: Me, F7 2 Enabling analogy
Té = “Large balls fixed to the board and rotating a small ball (M6)
< attached to them by a rope: The positively charged
%D proton moves slower than the negatively charged
3 electron. Since it is larger and heavier.” (M6)
= “We can think of electric charge as a marble. We can
explain its quantum state with 3 marbles and 5 marbles,
etc.” (F7)
Category  Category Content with (if Necessary) Students’ Students f Reason for
Expressions Choosing Example
Explaining directly: M1, M4, 3 Being easy,
= “There are two types of charges, positive and negative. M7 accessible, visual,
= Charging occurs with the change or the movement of and helping to
é charges. Charging occurs with the movement of explain the basic
A negative charges. Positive charges are constant and do characteristics of
2 not move.” (M1). electrical charge
:g = “The positive charge does not move but the negative (M7)
'?>_:L charge moves.” (M4)
= = “After explaining the concepts of the electron, proton,
and quark with the help of a video, I explain why the
negative charges move.” (M7)
The unrelated statement: F2, F3, 3 Transferring charge
2 = "We can obtain an observable result without any M3 without any
= particular intermediary: like a charged particle placed connection is
g inside a hollow sphere forming a charge outside the interesting (M3)

sphere.” (M3)
= “Circuit current goes from plus to minus.” (F3)

Table 5 shows that 2 students stated that they could explain by explaining the electron,

proton, and neutron from subatomic particles, 3 students stated that they could explain by
using electrical interactions between objects, 4 students stated that they could explain by using
an analogy, and 3 students stated that they could explain by directly explaining the properties
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of electric charge to explain what a charge is. One student (F6) did not give any answer to this

question.

Analysis of Question 8

Question 8: Which example (event/experiment/product/etc.) would you like to be used

in comparing the properties of neutral and electrically charged objects to express yourself

better? Why did you choose this example?

Table 6
Students’ Answers to Question 8
Category  Category Content with (if Necessary) Students’ Students f Reason for
Expressions Choosing
Example
Using an electroscope: F3,F5, 4 Observable of the
* “I'would touch the charged and neutral objects to M5, M8 repulsive-
—('é the electroscope and also, bring them closer attractive forces
S . together to it look at the motion of the leaves of (F3), being an
§ '—i;) the electroscope (M5).” understandable
5 A = “I'would look at the effect of an uncharged example (M5)
g § electroscope and a charged electroscope exerts on
§ z a metal object. If it is charged, it acts an effect on
2 a2 the metal object.” (F3)
& ,5 Pulling the small pieces of paper by the charged F1, F4, 3 Being an
E g objects Fé6 understandable
22 * “When bringing the neutral objects closer to each example (F1),
Bl other, they do not attract each other. When bringing being the first
3 a plastic comb close to the pieces of paper without example that
rubbing our hair, the comb does not pull the paper. comes to the
But when we rub it with our hair, it pulls.” (F6) mind (F4)
The lighting: F6 1
E = “If I observe an effect, it is charged. For instance,
% 2 lightning between the clouds is an indication of the
S '—g charge transition. That is, they are charged. Normally,
5 M clouds are neutral; we do not observe the lightning.”
g g (F6)
§ g The interaction of the electrically charged bodies: 2 1 Being an
2% 2 = “We can observe the repulsive and attractive forces understandabl
2 _5 using fixed and moving balls tied on the rope. The e example (F2,
% g same charge repels, the opposite attracts. Neutral is M7)
%D “é not affected.” (F2)
< “I put two uncharged bodies and two charged bodies
5 at certain distances and discuss their effects so that the
properties can be explained.” (M7)
The human model: M4 1 There are too

Use of Analogy

* “I would liken the neutral and charged bodies to

humans. People rush to help someone who is seeking
help. The person seeking help represents the positive
charge, the neutral that does not do anything, and the
helping person represents the negative charge.” (M4)

many people
waiting to help
those who
seek help (M4)
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The safety pin model: M6 1
= “A neutral is the closed safety pin, electrically charged

is an open safety pin, and a wardrobe is as the outside

of the world: The neutral objects do not show any

electrical interactions. The charged objects tend to

either repel or attract. If we throw a closed safety pin

into the wardrobe, it will not get caught in anything.

If we throw the open safety pin, it will be stuck if

there is something that it can attract.” (M6)
The radiometer model: F7 1
“The radiometer is black and white. One is negative and
the other is positive. The two become neutral together.”
(E7)

The clusters model: F5 1
= “I explain the neutral and charged objects with the

clusters containing the positive and negative integers:

I can draw a cluster, for example. It contains positive

and negative numbers. If the total is zero, I say

neutral. If not, I say charged.” (F5)
Describing the properties of the neutral and charged M1, M2 2
objects:

= “The properties of the neutral and the electrically
charged bodies are explained and the charge
transitions can be observed .... We cannot say that
there is no charge in the neutral bodies. In neutral
objects, the positive and negative charges are equal. In

Explaining

charged bodies, one side is dominant, so they can be

positively or negatively charged. (M2)
A positively charged body: M3 1
* “I'would tell with a positively charged object. The

positively charged object has a certain and does not

change in number in any way. There is a continuous

Other

transition to negatively charged bodies.” (M3)

Being an
understandabl
e analogy to
teach neutral
and charged
bodies (M6)

A radiometer
is like neutral
and charged
bodies (F7)

Protons are
stationary and
electrons spin
around them
(M3)

Table 6 shows that experiments looking for any electrical interaction between the objects,

or an analogy (e.g., a human, a pin) were indicated respectively by 9 and 4 students as the

closest context to them. 2 students stated that they can explain whether the objects are

electrically charged or not, based on the definitions of neutral objects and electrically net

charged objects in the book to compare the properties of neutral objects with electrically

charged objects. One student (M7) did not give any answer to this question.

Analysis of Question 9

Question 9: Which example (event/experiment/product/etc.) would you like to be used

in investigating whether an object is electrically charged, and if so, what kind of charge is it to

express yourself better? Why did you choose this example?
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Table 7
Students” Answers to Question 9
Category  Category Content with (if Necessary) Student f  Reason for Choosing Example
Students” Expressions s
Looking at the electrical interactions of F3, F4, 9 Being a reasonable (M5),
multiple objects: Fo, F7, simple, and understandable
= “I observe the interactions of M2, M5, (M7) example, being easy to
positively and negatively charged Me6, M7, apply (M6)
objects by bringing them closer to M8

another object. I would move one
object closer to another object with a
positive charge. If it attracts it is
minus, if it repels it is plus, if it's not
reacting it is neutral.” (M5)

Using an electroscope: F1, F5, 6 Being an understandable (F1,

= “Iwould observe the movement of MI, M2, M2), an easy (M2, M3)
the leaves of an electroscope by M3, M4 example, the electroscope
bringing the other charged objects serves its purpose (M1), the

closer to the charged or the neutral electroscope is the only known
electroscope.” (M1, M4) object that can be used to find

charge (M4)

Laboratory Experiment

Bringing objects closer to the small F2 1 Being a memorable example
pieces of paper: (F2)
= “When we bring an object close to the

paper pieces without rubbing it with

wool fabric, we see that it cannot be

attracted. Because it is neutral. But it

pulls when rubbed. Because it is

charged. I have no example of

separating the positive or negative. A

neutral body does not attract

anything. Charged bodies attract or

repel.” (F2)
The unrelated statement: E3 1
* Bringing positive and negatively

charged objects closer to the poles of

the magnets (F3).

Unrelated

Table 7 shows that an experiment in which they could look at the electrical interactions
between them using more than one object, and an experiment in which they could use an
electroscope were indicated respectively by 11 and 6 students as the closest context to them to

investigate whether an object is electrically charged or not, and if so, what kind of charge it is.

Analysis of Question 10

Question 10: Which example (event/experiment/product etc.) would you like to be used
in explaining the importance of the shape of the object in the charge distribution of an
electrically charged body to express yourself better? Why did you choose this experiment?
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Table 8
Students’ Answers to Question 10
Category  Subcategory  Category Content with (if Necessary) Students Reason for
Students” Expressions Choosing
Example
Using spheres with different sizes F1, F2, Being an
o F3, F4, understandabl
N
"g ) M2, M3, e example (F1)
£ M5, M8
g - Using hollow and filled spheres like iron ~ F5, M4
& % = balls and plastic balls, etc.
2 cK:
2 s
:
< ? Using sharp objects like knives, funnels, F5, F6,
= g etc. F7, M6
&
>
A
Filling the flour with the funnel: M6 Having a
“Charge density is higher at the sharp good
parts. When filling flour with a funnel, explanation of
although there is flour all over the funnel, the charge
there is more flour in the sharp part and it distribution in
%>;3 . is poured from the sharp part when sharp objects
Té ‘Z": pouring.” (M6) (M6)
f E Using a pin on the water M7 Being a visual
; & = “First,  make a small compass by example (M7)
) slowly dropping a pin on the water.
Using the difference between the sharp
and the blunt end (explaining its
deviation in the magnetic field) I can
explain that it is the same in electricity.”
(M?)
Independence from shape: M1
o = "[t does not depend on the shape. The
c o
g charges are homogeneously distributed
5 throughout the conductor. For example,
) wherever you touch metals in a
A . - .
+ conductive object if the tissue has
= electricity, you will be hit. Its
)

distribution is evenly distributed
everywhere." (M1)

Table 8 shows that spheres have different sizes (or radii), hollow and solid spheres (e.g.,

plastic ball, iron ball), sharp objects (e.g., knife, funnel), and a charged conductor was indicated

respectively by 8, 2, 4, and 1 student as the closest context to them to explain the importance

of the shape of the object in the charge distribution of an electrically charged body.
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Analysis of Question 11
Question 11: Which example (event/experiment/product/etc.) would you like to be used
in explaining the factors on which the electrical force (Coulomb force) depends to express

yourself better? Why did you choose this example?

Table 9
Students’ Answers to Question 11

Category  Subcategory  Category Content with (if Necessary) Students f  Reason for

Students” Expressions Choosing
Example
Looking at the change in electrical F1, F2, 14 Being an
interactions when changing the F3, F4, understandable
é distance between the charged objects  F5, F6, example (F1),
8 F7, M1, being easy to
B
) M2, M3, apple (M8), being
::: M4, M5, at the force
£ Me6, M7 formula (M2, M3)
g - Looking at the electrical interactions  F4, Fe, 6
o 8 © when changing the amount of the F7, M2,
:E‘ g %D charge of the charged objects M5, M6
§ 55 * “We can increfase the .magnitude of
=z ‘2" the charge by increasing the
— friction time.” (F6)
Using some spheres with different F3, M2, 3
s B sizes (or radii): MS8
N % “I would see if their interactions
& O were affected by the size by using
different-sized spheres.” (F3)
S The electric motor: F3 1
‘8 %D "‘5 -‘d “ .
o 2 o .2 = “Aslow-engine cars speed less, the
n «© N Q . . .
D é n O sphere with a smaller radius will

have less charge.” (F3)

Table 9 shows that an experiment by changing the distance between electrically charged
objects, an experiment by changing the charge magnitudes of electrically charged objects, and
an experiment using spheres with different sizes (or radii) was indicated respectively by 14, 6,
and 5 students as the closest context to them to investigate the factors on which electrical force
depends.

Analysis of Question 12
Question 12: Which example (event/experiment/product/etc.) would you like to be
used in explaining the concept of electrical grounding to express yourself better? Why did

you choose this example?
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Table 10

Students’ Answers to Question 12

Category  Subcategory  Category Content with (if Necessary) Student f Reason for

Students” Expressions s Choosing
Example
Connecting a charged object to the F2,F5, 4 Beingtaughtin
© g« ground with a conductor M1, M5 lessons (M1)

= w5 E 5 .

S GE) £ 2§ ©  Connecting the charged electroscopeto  F1, F3 2

= tE g2 the ground with a conductor

g g 23 e &

S 3 é %D § S Connecting the Van de Graaff M8 1 Being watched by

o generator's Sphere to the ground with a the participant

conductor (M8)
Lightning rods on the buildings F3, F6 2

Lightnin
g rods

M)
% Walking electrically charged peopleon  M1,F4 2 Being known to
b © % the ground with the bare feet the public (F4)
8. B o
e 5 *E § Touching of an electrically charged M4 1
'gé *g' g & person to the ground
S O 2 Touching the ground after sliding off M2 1 Being
& the slide experienced (M2)
— . I
o Grounded sockets M3, Fé6 2 Being daily life
€3 example (F6)
2 0
e hn
O o
Anthill: Mé6 1
* “When grounding is done, the
potential is the same everywhere. In
. an ant colony lined up side by side,
i:o there are ants everywhere between
g the nest and the endpoint. They do
f; not bite each other as the potential is
Q the same.” (M6)
= Water drainage: F7 1
* “I would compare the electron to
water flowing through water
drainage.” (F7)
g v £ Using an electrical wiring diagram: M7 1
g £ & ¢ * “I would explain the grounding part
':‘% 60 § g from the electrical wiring diagrams.”
= c (M?7).

Table 10 shows that the event of connecting an electrically charged object to the earth
with a conductor, the event of an electrically charged person touching the ground, a sample of

the earthling socket, and an analogy such as a water drain was indicated respectively by 9, 4,
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2, and 2 students as the closest context to them to explain the electrical grounding
phenomenon.

In addition, when the students are asked why they gave these examples, the most
common reasons are that the examples are easy (f=17), known (f=17), and understandable
(£=15), that these examples are given in the lessons (f=11), and they are frequently experienced
in daily life (£=10).

The main categories and their distributions regarding questions asked to interviewers

were given in Table 11.

Table 11
Main Categories and Their Distributions Regarding Questions

Question 1 4 5 6 7 8 9 10 11 12 f %
Number
Category
Laboratory 10 14 12 3 3 9 16 13 23 7 140 70,4
Experiments
Life-Based 0 1 2 2 - - - - - 8§ 23 11,6
Experiments
Analogies - 1 1 - 4 4 - 2 1 2 15 7,5
Direct Definition - - - - 5 2 - 1 - 2 10 5,0
Unrelated Examples 1 - - - 31 1 - - - 6 3,0
Unanswered - 1 1 1 1 1 - - - - 5 2,5
f 21 17 16 36 16 17 17 16 24 19 199 100,0

% 106 85 80 181 80 85 85 80 121 9,5 100,0

Table 11 showed that 199 answers were coded under five main categories. 70,4%, 11,6%,
and 7,5% of the answers were in the category of laboratory experiments, life-based
experiments, and analogies respectively. This result implies that students prefer to talk about
the more concrete context for the charging phenomenon. This result also showed that in-school
experimental activities and out-of-school individual experiences have an important place in

learning.

Conclusion and Discussion
In this study, the most fruitful context of electrical charging was determined. Thus,
which example (event/experiment/product/etc.) 15 tenth-grade high school students would
like to be used in explaining the specific “events” to express themselves better were asked by
using some semi-structured interviews. The “events” are
- charging phenomenon,

- charging of insulating objects,

charging of conductive objects,

the types of charging, what electric charge is,

what electric charge is,
- the properties of neutral and electrical charged objects,
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- investigating whether an object is electrically charged, and if so, what kind of
charge,

- the importance of the shape of the object in the charge distribution of an
electrically charged body

- the factors on which the electrical force (Coulomb force) depends

- the concept of electrical grounding

Moreover, instead of giving a suitable example, 10 times direct definitions were used, 6
times unrelated examples were given, and 5 times no answers were given by students (see
Table 11). This was an unexpected result of this study. Although they determined the examples
themselves, a small number of students do not know how to explain the related concept or
event through the examples they gave. In addition, some students gave incomprehensible
answers to the questions. This may be because they are not familiar with the context-based
lessons. Like these students, the knowledge of preservice science teachers in context-based
teaching is inadequate and they need training to be able to develop a context-based lesson plan
(Aydin-Ceran & Ergul, 2022; Gungor et al., 2023).

Furthermore, the result of this study showed that the students may have some
misconceptions about charging. For example, students especially have difficulty with the
types of charging and what a charge is. Since none of the students were aware that charging
with friction is also charging with contact. That is, they are not different types. Thus, they
should be talked about under the same type of charging. Considering the misconceptions in
the literature about charge, it is seen that charge is considered the same as an electron (Baser
& Geban, 2007; Gunes, 2005; Goris, 2012), is thought to be a material (Goris, 2012), and
continuous (Gunes, 2005). Moreover, unfortunately, none of the students stated that they
could explain the phenomenon of charging with examples of rubbing two objects, at least one
of which is conductive, or touching two objects, at least one of which is insulating to compare
the types of charging. They often express the charge term instead of the charged particle. They
frequently use the plus and the minus terms instead of the positive and the negative
respectively. In addition, one of the male students (M1) said that “neutral objects can be
electrified by rubbing against each other, but not by touch.”

In addition, when asked to students to give examples of insulators and conductors, they
tend to give an example of the types of materials such as plastic or iron instead of giving an
example of a real object such as a plastic pen or an iron ball, from which insulating objects are
made. The reason for this may be that the word plastic is often preferred over real objects such
as plastic rods in lessons and textbooks. Simsek Cetin (2014) also had high school students
prepare posters and tried to reach which physics subjects the students were interested in and
the contexts they wanted to see in the physics lesson. According to the results of this research,
the contexts that students want to see about electricity were conductors and plastics.

Finally, when the students are asked why they gave these examples, the most common

reasons are that the examples are easy (f=17), known (f=17), and understandable (f=15), that
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these examples are given in the lessons (f=11), and they are frequently experienced in daily life
(f=10).

Limitation & Suggestion

Selecting the most fruitful context plays a key role to achieve success since the
effectiveness of context-based learning or educational activities is generally related to the most
fruitful context used. In this study, laboratory experiments mentioned in school textbooks or
lessons, life-based experiments, and analogies were chosen by high school students to express
some events related to charging phenomena.

The result of a meta-analysis of 23 research conducted between 2008 and 2022 showed
that context-based learning (CBL) has a significant effect on Turkish students' science
academic achievement (Karasubasi et al.,, 2023). The success of context-based courses is
directly related to the context used in the courses. An educational context should be selected
by considering students’ interests rather than teachers or other sources. Teachers and their
students should be part of the choice of contexts process. For example, according to a useful
dictum of Salters’ curricula developers, based at York University in England, science concepts
should not be introduced until they understand some familiar context in the lives of their
students outside school (Smith, 1988, p.891). As Yarosh & Guzdial (2007) stated that
assignments and course material designed with a context can improve students’ performance
and motivation if they are meaningful to students. On the other hand, even in the programs
that adopt context-based curricula, teachers are not generally free for the choice of contexts
since the contexts are generally prescribed in the context-based curriculum. Similarly, in
studies using the context-based approach (e.g. Aydin-Ceran & Ergul, 2022), the contexts are
usually determined by the researchers who prepared the lesson plan. Similarly, Lindell et al.
(2006) revealed that out of 12 misconception tests that are widely used in physics education
literature, only four of them use student perceptions in the test development process, and only
two of them consider alternative models of students while creating answer options.

The laboratory experiments mentioned in school textbooks or lessons are the most
chosen context by high school students. This result reveals the importance of the content
information in the textbooks or lessons. Since the textbooks (Abimbola & Baba, 1996; Barrass,
1984; King, 2010, Unsal & Gunes, 2002) and the teachers (Barrass, 1984) are the common
sources of misconception, non-scientific information should be avoided while preparing their
content of them. In addition, teachers should be very careful while choosing examples while
explaining the content.

Furthermore, since choices of context vary according to students' various individual
variables such as interest and success in the course (Habig et al., 2018; Giith & van Vorst, 2021;
van Vorst & Aydogmus, 2021) or gender (van Vorst & Aydogmus, 2021) the effect of these
variables on students’ context selection should also be investigated in future research. For
example, learners with high performance and high interest in chemistry are more likely to
choose non-contextualized tasks, students who are interested in chemistry and show an

intermediate level of performance choose the uncommon context, and learners with the lowest
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performance, interest and self-concept choose an everyday context (Giith & van Vorst, 2021).
Thus, the effect of these individual variables on students’ context selection should also be
investigated in future research.

Thus, the result of the analysis of the data obtained from the interviews can be used to
determine the most suitable contexts as the focus event in the other interviews to indicate
possible misconceptions of the students about charging. Kaltakci (2012), Kutluay (2005),
Pesman (2005), and Turker (2005) are some researchers who used students” most fruitful
contexts to identify students” perceptions of a specific topic.

Finally, the accuracy of the students’ statements was excluded from the scope of this
study. Thus, they can also be analyzed according to the degree of accuracy.
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References

Abimbola, I. O. & Baba, S. (1996). Misconceptions & alternative conceptions in science
textbooks: The role of teachers as filters. The American Biology Teacher, 58(1), 14-19.
https://doi.org/10.2307/4450067

Aydin-Ceran, S., & Ergul, E. (2022). Designing a science lesson: Developing pre-service
teachers’ lesson planning skills based on real-life context-based approach.
Language  Teaching and Educational Research (LATER), 5(2), 142-165.
https://doi.org/10.35207/later.1195137

Bao, L. & Redish, E. F. (2006) Model analysis: Representing and assessing the dynamics of

student learning. Physical Review Special Topics—Physics Education Research, 2,
Article ID: 010103. http://dx.doi.org/10.1103/physrevstper.2.010103

Bar, V., Zinn, B., Goldmuntz, R., & Sneider, C. (1994) Children’s concepts about weight and
free fall. Science Education, 78(2), 149-169. https://doi.org/10.1002/sce.3730780204

Barrass, R. (1984). Some misconceptions and misunderstandings are perpetuated by teachers
and textbooks of biology. Journal of Biological Education, 18(3), 201-206.
https://doi.org/10.1080/00219266.1984.9654636

Baser, M. & Geban, O. (2007). Effect of instruction based on conceptual change activities on
students” understanding of static electricity concepts. Research in Science and
Technological Education, 25(2), 243-267. https://doi.org/10.1080/02635140701250857

Duranti, Alessandro, & Charles Goodwin (eds.) (1992). Rethinking context: Language as an
interactive phenomenon. Cambridge: Cambridge University Press.

Elmas, R., Bulbul, M. S., & Eryilmaz, A. (2011). Thematic classification of eligible contexts for
a holistic perspective in curriculum development. Paper presented at European
Science Education Research Association (ESERA), (s. 1-6). Lyon, France.

Fensham, P. J. (2009). Real-world contexts in PISA science: Implications for context-based
science education.  Journal of Research in Science Teaching, 46(8), 884-896.
https://doi.org/10.1002/tea.20334

Fischbein, E., Stavy, R., & Ma-Naim, H. (1989). The psychological structure of naive impetus
conceptions.  International  Journal of Science Education, 11(1), 71-81.
https://doi.org/10.1080/0950069890110107

45



Onder Celikkanli & Tan

Fraenkel, J. R., & Wallen, N. E. (2006). How to design and evaluate education research (6th
ed.). New York, NY: McGraw-Hill.

Gilbert, J. K. (2006). On the nature of ‘context” in chemical education. International Journal of
Science Education, 28(9), 957-976. https://doi.org/10.1080/09500690600702470

Gilbert J. K., Biilte, A. M. W., & Pilot, A. (2011) Concept development and transfer in context-
based science education. International Journal of Science Education, 33(6), 817-837.
https://doi.org/10.1080/09500693.2010.493185

Griffin (2004). Context Sensitivity of the Force Concept Inventory, Unpublished Thesis, University
of Arkansas.

Goris, T. V. (2012). Analysis of misconceptions of engineering technology students about electricity
and circuits. A mixed methods study. Faculty of Purdue University, West Lafayette,
Indiana. https://docs.lib.purdue.edu/dissertations/A A13544154/

Guo-Li, C. (2009). Exploring beyond mental models: An interview-based study of students’ In-dept
Understanding of Heat Conduction from A Multi-dimensional Cognitive Perspective.
Unpublished Dissertation, Columbia University

Gunes, B. (2005), Bilimsel Hatalar ve Kavram Yanilgilar1 [Scientific Errors and
Misconceptions]. Rahmi Yagbasan (Ed.), Konu Alan: Ders Kitabi Inceleme Kilavuzu
icinde [In the Subject Area Textbook Review Guide] (IV. BOliim, s.59-116). Ankara: Gazi
Kitabevi

Giith, F. & van Vorst, H. (2021). Context-based learning as a method for differentiated instruction in
chemistry education. ESERA 2021 30 Aug-3Sep 2021 Organized by Minho, Braga,
Portugal

Habig, S., van Vorst, H., & Sumfleth, E. (2018). Merkmale kontextualisierter Lernaufgaben und
ihre Wirkung auf das situationale Interesse und die Lernleistung von Schiilerinnen
und Schiilern 136 [Characteristics of contextualized learning tasks and their effect
on students' situational interest and learning performance]. Zeitschrift Fiir
Didaktik Der Naturwissenschaften, 24(1), 99-114. https://doi.org/10.1007/s40573-
018-0077-8

Hrepic, Z. (2002). Identifying students” mental models of sound propagation, Unpublished Master
Thesis, Kansas State University

Hrepic, Z. (2004). Development of a real time assessment of students’ mental models of sound
propagation. Doctoral Thesis, Kansas State University

Hestenes, D., Wells, M., & Swackhamer, G. (1992). Force Concept Inventory. Physics Teacher,
30(3), 141-158. DOI: 10.1119/1.2343497

Kaltakci, D. (2012). Development and application of a four-tier misconception test to assess pre-service
students” misconceptions about geometric optics. Unpublished Dissertation, Middle
East Technical University, Ankara, Turkey.

Karasubasi, O. & Gungor-Seyhan, H. (2023). A meta-analysis on the effect of context-based
learning on students' science academic achievement in the Turkish education
system. Journal of Computer and Education Research, 11(21), 44-66.
https://doi.org/10.18009/jcer.1206532

Kaya, V. H. & Elster, D. (2019). Study on the main dimensions affecting environmental literacy,
and environmental perceptions influencing science literacy. International efournal
of Educational Studies (IEJES), 3(6), 70-77. https://doi.org/10.31458/iejes.512201

King, C. J. H. (2010). An analysis of misconceptions in science textbooks: Earth science in
England and Wales. International Journal of Science Education, 32(5), 565-601.
https://doi.org/10.1080/09500690902721681




Turkish Journal of Teacher Education

Kutluay, Y. (2005). Diagnosis of eleventh grade students’ misconceptions about geometric optic by a
three-tier test. Unpublished Dissertation, Middle East Technical University,
Ankara, Turkey.

Laugksch, R. C. (2000). Scientific literacy: A conceptual overview. Science Education, 84(1), 71—
94. https://doi.org/10.1002/(SICI)1098-237X(200001)84:13.0.CO;2-C

Lindell, R. S., Peak, E., and Foster, T. M. (2006). Are they all created equal? A comparison of different
concept nventory development methodologies. Paper presented at 2006 Physics
Education Research Conference, Syracuse.

Loughran, J., & Derry, N. (1997) 'Researching teaching for understanding: the students'
perspective', International  Journal of Science Education, 19(8), 925-938.
https://doi.org/10.1080/0950069970190806

McCullough, L. (2004). Gender, context, and physics assessment. Journal of International
Women's Studies, 5(4), 20-30. http://vc.bridgew.edu/jiws/vol5/iss4/2

Ozcan, O. (2015). Investigating students” mental models about the nature of light in different
contexts.  European  Journal — of  Physics,  36(6), 065042  (16pp).
https://doi.org/10.1088/0143-0807/36/6/065042

Palmer, D. (1993). How consistently do students use their alternative conceptions? Research in
Science Education, 23, 228-235. https://doi.org/10.1007/BF02357065

Pesman, H. (2005). Development of a three-tier test to assess ninth grade students” misconceptions
about simple electric circuits. Unpublished Dissertation, Middle East Technical
University, Ankara, Turkey.

Unsal, Y. & Gunes, B. (2002). Bir kitap inceleme ¢alismas: 6rnegi olarak M.E.B ilkdgretim 4.
Sinif fen bilgisi ders kitabina fizik konular1 yoniinden elestirel bir bakis, [A critical
look at the M.E.B elementary school 4th grade science textbook in terms of physics
subjects as an example of a book review study] Gazi Universitesi Gazi Egitim
Fakiiltesi Dergisi [Gazi University Journal of Gazi Education Faculty], 22(3), 107-120.
Retrieved from https://dergipark.org.tr/tr/pub/gefad/issue/6764/91001

Saglam, Y., Kanadli, S., & Usak, M. (2012). The impacts of context on students” use of concept
images. Turkish Science Education, 9(4), 131-145.

Smith, S. M. (1988). Environmental context-dependent memory. In G. M. Davies and D. M.
Thomson (Eds), Memory in context: Context in memory (p. 13-34). New York: Wiley.

Stewart, J., Griffin, H., & Stewart, G. (2007). Context sensitivity in the force concept inventory.
Physical ~ Review  Special ~ Topics -  Physics  Education  Research, 3,
https://doi.org/10.1103/PhysRevSTPER.3.010102

Simsek Cetin, O. (2014). The investigation of pre-school children’s print awareness and skills
for writing preparation. Journal of Theoretical Educational Science, 7(3), 342-360,
Retrieved from https://dergipark.org.tr/tr/pub/akukeg/issue/29354/314106

Turker, F. (2005). Developing a three tier test to assess high school students’ misconceptions
concerning force and motion. Master’s Thesis, Middle East Technical University,
Ankara, Turkey.

Wandersee, J. H., Mintzes, J. J., and Novak, J. D. (1994). Research on alternative conceptions in
science. In D. L. Gabel (Ed.), Handbook of research on science teaching and learning
(pp-177-210). New York: Macmillan.

Watts, D. M. (1983) A study of schoolchildren’s alternative frameworks of the concept of force.
European Journal of Science Education, 5(2), 217-230.
https://doi.org/10.1080/0140528830050209

47



Onder Celikkanli & Tan

Whitelock, O. (1991). Investigating a model of commonsense thinking about causes of motion
with 7 to 16-year-old pupils. International Journal of Science Education, 13(3), 321-
340. https://doi.org/10.1080/0950069910130310

van Vorst, H., & Aydogmus, H. (2021). One context fits all? — Analyzing students” context
choice and their reasons for choosing a context-based task in chemistry education.
International Journal of Science Education, 1-23.
https://doi.org/10.1080/09500693.2021.1908640

Yarosh, S. & Guzdial. M. (2007). Narrating data structures: The role of context in CS2. In
Proceedings of the Third International Workshop on Computing Education Research
(Atlanta, Georgia, USA) (ICER ’07). Association for Computing Machinery, New York,
NY, USA, 87-98. https://doi.org/10.1145/1288580.1288592




Turkish Journal of Teacher Education

Annex 1. Interview Form

Dear participant,
This interview is being held to determine the most suitable context to obtain detailed answers from

you when talking about charging. Your participation is on a voluntary basis.

Your answers to the questions will be used in my doctoral thesis that I am conducting at Gazi
University, Department of Physics Education. For this reason, your sincere answers to the questions
without worrying about getting points will greatly contribute to my thesis. Thank you for your

participation and contribution to my thesis.

Date : / 2018
Starting Time

End Time

Participant

Gender |:| Male D Female

Class
Physics Course Exam Grade

I. Introduction Questions

1) How is your relationship with physics courses?

2) How is your relationship with the subject of Electricity in Physics?
3) Do you have experience in electricity? Please explain.

4) What are the most difficult subjects in electrical lessons? Why do you think these topics are
difficult?

49



Onder Celikkanli & Tan

II. Main Questions

Explanation:

While answering the questions in this section, you are requested to give at least one example of
charging. This example can be an event you have experienced or observed, an experiment you had
done, or a product you have used. For this reason, when answering the questions, clearly indicate
where, by which people, by which objects and how the example or examples you will give in the
questions were realized. In other words, when answering the questions, describe your example in the
best way by specifying all the features related to the example you will give. Then explain why you
chose this example.

Question

Example
Explanati
Reason

1 | Which example (event/experiment/product/etc.) would you like to be used in
explaining the charging phenomenon to express yourself better? Why did you
choose this example?

2 | Give some examples for insulating objects.

3 | Give some examples for conductive objects.

4 | Which example (event/experiment/product/etc.) would you like to be used in
explaining charging of insulating objects to express yourself better? Why did
you choose this example?

5 | Which example (event/experiment/product/etc.) would you like to be used in
explaining charging of conductive objects to express yourself better? Why did
you choose this example?

6 | Which example (event/experiment/product/etc.) would you like to be used in
comparing the types of charging to express yourself better? Why did you
choose this example?

7 | Which example (event/experiment/product/etc.) would you like to be used in
explaining what electric charge is to express yourself better? Why did you
choose this example?

8 | Which example (event/experiment/product/etc.) would you like to be used in
comparing the properties of neutral and electrically charged objects to express
yourself better? Why did you choose this example?

9 | Which example (event/experiment/product/etc.) would you like to be used in
investigating whether an object is electrically charged, and if so, what kind of
charge is it to express yourself better? Why did you choose this example?

10 | Which example (event/experiment/product/etc.) would you like to be used
in explaining the importance of the shape of the object in the charge
distribution of an electrically charged body to express yourself better? Why
did you choose this experiment?

11 | Which example (event/experiment/product/etc.) would you like to be used in
explaining the factors on which the electrical force (Coulomb force) depends
to express yourself better? Why did you choose this example?

12 | Which example (event/experiment/product/etc.) would you like to be used in
explaining the concept of electrical grounding to express yourself better? Why
did you choose this example?




