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Oz

Fen 6gretiminde farkli ve yenilikgi yaklasimlar kullanmak olduk¢a 6nemlidir.
Bilimsel igeriklerin aktariminin daha anlasilir olmasi, 6grencilerin bilim
konusunda daha merakli olmasini saglamaktadir. Popiiler bilim icerikler de bu
aktarim yontemlerinden biridir. Popller bilim dergileri, kitaplari, videolar,
belgeseller vb. bircok materyal bilimin anlasiimasinda énemli bir rol oynar. Bu
acidan bakildiginda fen derslerinde popiiler bilim igeriklerini kullanmak
Ogretmenlere avantaj sunmaktadir. Bu c¢alismada fen bilimleri ve sinif
Ogretmenlerinin popduler bilime yonelik bakis agilari ve tutumlarini incelemek
amaglanmistir. Bu amag dogrultusunda nitel ve nicel verilerin birlikte ele
alindigl karma desen tercih edilmistir. Nitel kissmda 7 sinif 6gretmeni ve 7 fen
bilimleri 6gretmeni ile agik uglu gériismeler gergeklestirilmistir. Nicel kisminda
ise Ugar ve Karademir (2020) tarafindan gelistirilen Popiiler Bilime Yonelik
tutum olgegi ile 175 fen bilimleri ve 298 sinif 6gretmeninden veri toplanmistir.
Verilerden elde edilen bulgulara gore popiler bilim igeriklerini fen bilimleri
Ogretmenlerinin sinif 6gretmenlerinden daha fazla ve gesitli olarak kullandig
tespit edilmistir. Tutum o6lgeginden elde edilen bulgulara gore yeni goreve
baslayanlarin popiler bilime yonelik tutumlarinin ¢ok yillik kideme sahip
o0gretmenlerden daha yiiksek oldugu tespit edilmistir.
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Abstract

It is very important to use different and innovative approaches in science
teaching. The fact that the transfer of scientific content is more understandable
makes students more curious about science. Popular science content is one of
these transfer methods. Popular science magazines, books, videos,
documentaries, etc. Many materials play an important role in understanding
science. From this point of view, using popular science content in science
lessons offers teachers an advantage. In this study, it is aimed to examine the
perspectives and attitudes of science and primary school teachers towards
popular science. For this purpose, mixed design, in which qualitative and
guantitative data are handled together, was preferred. In the qualitative part,
open-ended interviews were conducted with 7 primary school teachers and 7
science teachers. In the quantitative part, data were collected from 175 science
and 298 primary school teachers with the attitude scale towards Popular
Science developed by Ucar and Karademir (2020). According to the findings
obtained from the data, it has been determined that science teachers use
popular science content more and more diversely than primary school teachers.
According to the findings obtained from the attitude scale, it has been
determined that the attitudes of the new recruits towards popular science are
higher than the teachers with many years of seniority.
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Introduction

Today, countries adopt an understanding of education according to the
needs of the age in order to raise this level and prepare for life in the best
way. Education achieves its aims only through education programs. It is aimed
that the prepared program will bring the desired skills, values and habits in
society (Karademir, 2017). In recent years, especially starting from the
development of science and technology, raising individuals with 21st century
skills has become the main purpose of education and training. In the
acquisition of these skills, the sciences, which inherently contain many
disciplines, play a major role (Karamustafaoglu, 2018). In this respect, it is
extremely important to learn science from a young age, to know the concepts
related to science and to use them in daily life, in short, to be trained as
science-literate (Cepni, 2019). Science literacy is a concept that emerged in
the second half of the 1950s (Belhan & Simsek, 2012). The most important
task in raising science literate individuals falls on the education system and
curriculum. The subject in the curriculum necessitates the use of alternative
and innovative teaching methods and techniques in the acquisition of
concepts and both cognitive and non-cognitive high-level skills. Because it is a
difficult process for students to learn some subjects and concepts in the
changing science curriculum and to acquire high-level skills. The reason for
this is that some science subjects and concepts remain abstract for students,
students cannot connect the new information given about the concepts with
the old ones, they are insufficient in understanding what they read,
interpreting logical and mathematical operations, graphics and figures (Ucer,
2019). In addition, students cannot establish a context between previous
learning and new ones and have problems in associating with daily life.
Therefore, the science curriculum shows that it is not sufficient to teach
traditional methods only in classrooms.

Teachers' use of scientific books, journals and popular science content to
gain complex subjects, concepts and high-level skills in science lessons can
play an important role in achieving the goal of raising science literacy. Because
popular science content establishes a bond between science and individuals,
gives the individual the opportunity to gain reading skills and the ability to
understand the essence of events, and to associate information with daily life
(Kiyici et al., 2012). In addition, popular science content has an interesting and
intriguing effect on people and students, making complex scientific topics and
concepts easy to understand. For this reason, popular science content (books,
magazines, documentaries/series, science-related films, activities, etc.) should
help students learn reading skills, logical and mathematical interpretation,
explaining events scientifically, designing and evaluating scientific research,
interpreting and proving data, critical thinking, It can be used as an alternative
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and innovative method in gaining high-level skills such as making inferences.
Students' interest in science comes from how these topics will affect their
lives rather than from the content of the subject. Popular science contents,
which form a bridge between science and life, describe the nature of science
and its relationship with life, and appeal to large audiences with its simple
language. Popular science content that develops a sense of curiosity in
students creates positive effects on learning and motivation, making learning
permanent (Eroglu & Saglam, 2020). The simple language of popular science
content makes it difficult to understand content and scientific subjects easier
to understand in science lessons. This increases the student's self-confidence
and improves the sense of achievement (Pelger & Nilsson, 2016).

Science is not only about physics, chemistry, biology and human behavior,
but also about humanities such as literature, music, art and history (O'Connor,
2009). The concept of science and its content go through a process of
constant restructuring and reuse. Therefore, our whole life is constantly
changing by the progress and results of science, technology, medicine and
health practices (Ridder, 2014). Since science is gradually divided into many
different branches, it becomes difficult to follow the developments in science,
whether it is a scientist or a public person. For this reason, popular science
builds a bridge between society and science, increasing scientific literacy in
the society and facilitating the follow-up of developments in this field.
(Akoglu, 2005). Popular science changes as society's view of science changes.
In today's science-society relationship, society is not only the recipient of
information; it is the party that requests information and evaluates it as a
service of the scientific world towards itself (Kilic, 2009). Popular science
works not as a one-way knowledge transfer process, but as heterogeneous
cultural exchanges and feedback loops between different social groups. With
the understanding of bringing science to people in modern societies, science
books, periodicals, conferences, guided tours, shows, demonstrations and
many other social and commercial areas have become popular. Popular
science is a way for the public to follow scientific developments and for
society to form sound views on these developments. In addition, it is the
structure in which scientific knowledge and the components of scientific
literacy are formed in a way that people from all walks of life can understand.
(O'Connor, 2009).

It is an accepted idea today that popular science contents are among the
contents that make students love to learn, in short, to provide students with
curiosity, scientific research, problem-solving, reading skills, logical and
mathematical skills. By building a bridge between popular science, society and
science, it enables society to be aware of scientific and technological
developments (Akoglu, 2005). Popular science books play an important role in
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developing students' imaginations and making a connection between science
and life. It also contributes significantly to language development (Toz, 2007).
In addition, popular science; It is thought to be effective in explaining and
evaluating science and scientific phenomena scientifically, which attracts
students' attention and prompts them to think and interpret. For this reason,
the use of popular science content in the lessons provides great convenience
to the teachers in reaching the objectives of the lesson, while it also provides
benefits in raising the science literacy, which is the main purpose of the
science lesson. In addition, when it is used in science lessons, it arouses
curiosity and interest in students, while providing examples from nature and
daily life, so that science is associated with life. Therefore, the popular science
contents used increases the quality of science teaching.

Therefore, it is aimed to examine how much the science and primary
school teachers give place to popular science content (books, magazines,
documentaries/series, science-related films, activities, etc.), their attitudes
towards popular science and their perspectives on popular science.

Method

Research Design

The design of this research was determined as a mixed design in which
qualitative and quantitative data were collected. The main purpose of the
mixed design is to obtain multiple data with different methods and
techniques. Using the methods together is superior to the single method
design in providing a better analysis of the problem situation (Pole, 2007). In
this and many other aspects, the mixed pattern can be used incorrectly. The
reason why mixed design is preferred in research is that it has many
advantages. For example, one method may be insufficient to answer the
research question, or the weaknesses of the methods used may complicate
the research. However, this situation is eliminated with the multiple methods
used in the mixed design (Fleming and Guest, 2014).

Participants

For the quantitative aspect of this research, a total of 473 teachers, 175
science teachers and 298 primary school teachers, were selected, working in
different provinces of Turkey in the 2020-2021 academic year. For the
qualitative dimension of the research, science and primary school teachers
working in different provinces of Turkey in the 2020-2021 academic year were
selected. In qualitative studies, a heterogeneous group ranging in size from 3-
4 people to 10-15 people is determined in order to obtain in-depth data
(Karademir, et al., 2017). In a research, observation units can be composed of
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people, events, objects or situations with certain characteristics. In this case,
units (objects, events, etc.) that meet the criteria determined for the sample
are taken into the sample (Buyukoztirk et al., 2008). The study group consists
of science and classroom teachers determined through criterion sampling. In
determining the participants in this study; the criterion was based on being
able to teach science courses in primary and secondary schools. In the study,
being a science teacher and a classroom teacher was taken into account as the
basic criteria. However, in the interviews, the desired satisfaction was
achieved from 7 science and 7 primary school teachers. For this reason, semi-
structured interviews were conducted with 7 science and 7 primary school
teachers for the qualitative dimension of the research.

Data Collecting Tool

The Attitude Scale Towards Popular Science

The Attitude Scale Towards Popular Science was prepared by Ucar and
Karademir (2021), and after 6 items were removed, it was applied to the
teachers again as 37 items. 5-point Likert-type scale is two-dimensional; The
first sub-dimension was stated as "Attitudes towards popular science in the
context of the teaching profession”, and the second sub-dimension as
"Attitudes towards popular science in the context of personal development".
The Bartlett (Sphericity) test result was significant (p=0.00<0.05) and the
Kaiser Mayer-Olkin (KMO) value was found to be 0.886. Since this value was
seen as a very good value, it was concluded that the sample was sufficient and
there was no problem in performing factor analysis (KMO= 0.886 > 0.80). The
total variance value was found to be 64,535. According to the explained
variance value, the Attitude towards Popular Science Scale was found to be
valid. The “Croanbach Alpha” value of the scale was found to be 0.916.

Interview Form

A semi-structured interview form was used to collect data in the qualitative
dimension of the research. Although semi-structured interview is seen as an
easy method that anyone can do, the person who will manage the interview
should have skills such as communication, foresight and sensitivity (Akyiz et
al.,, 2010). For these reasons, the draft form on "Teachers' Opinions on
Popular Science Practices" prepared by the researchers was created by taking
the literature review and expert opinions. Necessary arrangements were
made in line with the evaluation and suggestions of the experts. After
obtaining permission from the relevant places, the form prepared for the
research was applied to three randomly selected teachers and they were
asked to make an evaluation regarding the scale. In this way, the validity of
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the interview form was tested. As a result of the participant evaluations, a
consensus was reached, necessary corrections and additions were made in
some articles, and the form was finalized. The final form of the form was
applied to the participants on a voluntary basis.

Procedure and Data Analysis

Considering that the date of the research coincided with the COVID-19
epidemic and there were many restrictions, the interviews were made with a
distance education application, and the collection of scale data was done via
online environments. Descriptive statistics, means, standard deviations, etc. of
the scales from the data sets. values were found and independent groups t-
Test was performed for the independent variables (gender). One-way analysis
of variance (ANOVA) was performed for other independent variables (branch,
seniority, and place of employment). In the semi-structured interview, all
interviews were recorded through the Zoom application. All of these records
were written down and analyzed one by one. In the analysis of the interviews,
the prominent titles and codes were determined. These codes were
determined directly or indirectly from the answers given by the interviewed
teachers to the questions. Data diversification was made to ensure the
external reliability of the research; Data was collected from the group through
both demographic characteristics and an interview form. Reliability in
research means collecting data with high credibility and going through the
process of analyzing the collected data (Dal, 2012). Reliability = [Consensus /
Consensus + Disagreement ] *100 According to researchers in the literature, it
is stated that the desired reliability will be achieved if it is 90% or above
(Karademir et al. 2017,). It was evaluated separately by experts and as a result
of pairwise comparisons, it was determined that the reliability of the relevant
study varied between 93% and 95%.

Findings
Findings from Qualitative Data

In the interviews, 7 science teachers and 3 primary school teachers
expressed their opinions on the question asked about the definition of
popular science.

Table 1.

Opinions of science and primary school teachers on the definition of popular
science

Sci.T.*  Pr.Sc.T.**
f f

Explaining events in daily life in a way that everyone can 4 3
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understand

Explaining difficult and complex concepts in simple ways 2 -
Science associated with life that interests people 1 -
I don't know the definition of popular science - 4

*Science Teacher, **Primary School Teacher

As indicated in Table 1, the definition of popular science according to the
views of science and primary school teachers; In daily life, the views of
explaining the events in a way that everyone can understand, explaining
difficult and complex concepts in simple ways, science associated with life that
attracts people's attention, | do not know the definition of popular science
have emerged. For the definition of popular science from science teachers;
Explaining the events in daily life in a way that everyone can understand (f=4),
explaining difficult and complex concepts in simple ways (f=2), and science
related to life (f=1) views that attract people's attention have emerged. For
the definition of popular science from primary school teachers; The opinions
of explaining the events in daily life in a way that everyone can understand
(f=3) have emerged. In addition, the opinions of the primary school teachers
that they do not know the definition of popular science were revealed (f=4).

In the interviews, 6 science teachers and 2 primary school teachers stated
that they recommend the books they read to their students and use them in
the lesson. On the other hand, 1 science and 5 primary school teachers stated
that they did not read popular science books and did not use them in the
lesson and recommend them to students. The prominent topics in the
answers of science and primary school teachers regarding the reasons for
recommending popular science books and using them in the course are as
shown in the Table 2 below.

Table 2.

Reasons for science and primary school teachers to use popular science books
in class

Sci.T. Pr.Sc.T.
f f

Being an interesting

Creating a science culture and raising science literate

2
2

Current and scientific development follow-up 1 -
Making the connection between science and life 1
1

Reinforce curiosity and increase imagination

Making science popular -

[ T G Y

Using a source other than textbooks -
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As stated in Table 2, regarding the reasons why science and primary school
teachers recommend popular science books and use them in the lesson; The
views of being interesting, creating a science culture, raising science literate,
following current and scientific developments, providing the connection
between science and life, reinforcing the sense of curiosity and increasing
imagination, warming up to science/science, using a source other than
textbooks have emerged. Regarding the reasons why science teachers
recommend popular science books and use them in the lesson; being
interesting (f=2), creating a science culture and raising scientific literacy (f=2),
following current and scientific developments (f=1), providing the connection
between science and life (f=1), reinforcing the sense of curiosity and nurturing
imagination. increasing (f=1) opinions emerged. Regarding the reasons why
class teachers recommend popular science books and use them in the lesson;
The opinions of reinforcing the sense of curiosity and increasing the
imagination (f=1), warming up to science/science (f=1), using a source other
than textbooks (f=1) have emerged.

In the interviews, 7 science teachers and 6 primary school teachers stated
that they recommend popular science magazines to their students regarding
the reasons for recommending popular science magazines. The prominent
titles in the answers of the primary school and science teachers regarding the
reasons for recommending popular science journals are as shown in the Table
3 below.

Table 3.

Stages of science and primary school teachers using the contents of popular
science sites in class

Sci.T. Pr.Sc.T.

At the end of the unit or lesson ch ]Zc
While describing the subject 2 -
Introduction, lecture and at the end of the lesson 2 -
At the beginning of the course or at the end of the unit 1 -
Sometimes in the introductory stage, sometimes in the lecture 1 -
Introductory stage - 1

As stated in Table 3, regarding the stages of using the contents of popular
science sites and applications in lessons by science and primary school
teachers; At the end of the unit or lesson, while explaining the subject, at the
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introduction, at the end of the lecture and at the end of the lesson, at the
introductory stage of the lesson or at the end of the unit, sometimes at the
introductory stage, sometimes during the lecture, at the introductory stage.
Regarding the stages of using the contents of popular science sites and
applications in the lessons of science teachers; At the end of the unit or lesson
(f=1), while explaining the subject (f=2), at the introduction, at the end of the
lecture and at the end of the lesson (f=2), at the introductory phase of the
lesson or at the end of the unit (f=1), sometimes at the introductory phase,
sometimes at the end of the lecture. (f=1) opinions emerged. Regarding the
stages of primary school teachers using content from popular science sites
and applications in lessons; At the end of the unit or course (f=2), at the
introductory stage (f=1), their opinions emerged.

The highlights of the answers of science and primary school teachers
regarding the reasons for using popular science-related films (sci-fi/science-
related films, TV series, documentaries, programs, etc.) in the interviews are
as shown in the Table 4 below.

Table 4.

Reasons for science and primary school teachers to use popular science related
movies in class

Sci.T.  Pr.Sc.T.

f f
Creating in-class small group discussions 3 -
Arousing interest 1 2
Reinforcing and perpetuating what has been learned 2 -
Discussion and idea generation 1 1
To give examples 1 1
Showing the truth through some scientific inaccuracies in 1 -
movies
To ask a question about - 1
Increasing the imagination 1 -
Concretizing topics and concepts 1

As stated in Table 4, science and primary school teachers related to the
reasons for using popular science movies; creating small group discussions in
class, arousing interest, reinforcing and perpetuating what they have learned,
discussing and generating ideas, showing the truth through some scientific
mistakes in movies to give examples, asking questions about the subject,
increasing imagination, concretizing topics and concepts. they have stated.
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Regarding the reasons why science teachers use popular science movies (sci-fi
movies, TV series, documentaries, programs, etc.); creating small group
discussions in class (f=3), arousing interest (f=1), reinforcing and making
permanent what they have learned (f=2), discussion and generating ideas
(f=1), giving examples (f=1) stated opinions as showing the truth (f=1),
increasing the imagination (f=1), concretizing the subjects and concepts (f=1)
over some scientific mistakes in the movies. Regarding the reasons for using
popular science-related movies (sci-fi/science-related movies, TV series,
documentaries, programs, etc.); They expressed opinions as arousing interest
(f=2), discussion and generating ideas (f=1), giving examples (f=1) and asking
questions about the subject (f=1).

The highlights of the answers of science and primary school teachers
regarding the reason for associating popular science contents (books,
magazines, websites, movies, TV series, documentaries, programs, activities,
etc.) with the subjects and achievements in the science curriculum during the
interviews are as shown in the Table 5 below.

Table 5.

The reasons of science and primary school teachers to associate science
subjects and achievements with popular science contents

Sci.T. Pr.Sc.T.

Explaining complex topics and concepts in a simple way
Show the unobservable

Include visual content

Concretizing topics and concepts

Connecting with life

Making learning permanent

Attract attention

Giving examples on the subject

P P P R NNNDDBDS

Science/science orientation

Arouse curiosity

1
I

Explain the topic quickly

As stated in Table 5, for the reason why science and primary school
teachers associate popular science content with the subjects and
achievements in the science curriculum; explaining complex subjects and
concepts in a simple way, showing the unobservable, giving place to visual
content, concretizing subjects and concepts, connecting with life, making
learning permanent, attracting attention, giving examples related to the
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subject, directing to science/science, attracting attention, curiosity waking up,
explaining the subject in a short time have emerged. Regarding the reason
why science teachers associate popular science content (book, magazine,
website, film, series, documentary, program, activity, etc.) with the subjects
and achievements in the science curriculum; explaining complex subjects and
concepts in a simple way (f=4), showing the ones that cannot be observed
(f=4), including visual content (f=2), concretizing subjects and concepts (f=2),
connecting with life (f=2 ), making learning permanent (f=1), attracting
attention (f=1), giving examples about the subject (f=1), orienting to
science/science (f=1). Regarding the reason why primary school teachers
associate popular science content (book, magazine, website, film, TV series,
documentary, program, activity, etc.) with the subjects and achievements in
the science curriculum; Explaining complex subjects and concepts in a simple
way (f=1), including visual content (f=2), concretizing subjects and concepts
(f=1), connecting with life (f=1), making learning permanent (f=2 ), 1 view to
attract attention (f=1), to arouse curiosity (f=1), to explain the subject in a
short time (f=1).

Findings from Quantitative Data

The data collected from the Attitudes Towards Popular Science Scale
prepared by Ucar and Karademir (2020), applied to science and primary school
teachers, and the t-Test and ANOVA results made according to the
determined variables are as follows.

Table 6.

The t-test findings of the changes of teachers' attitudes towards popular
science according to gender of attitudes towards popular science in the
context of teaching profession and personal development

Gender n } s t p

Sub-Dimension-1: 106.6
Attitudes towards Female 352 0 ! 12,27
popular science in the 2,399 .017
context of the

. . 103,2
teaching profession Male 121 A 16,32
Sub Dimension-2:
Attitudes towards Female 352 40,28 6,32
popular science in the 2,130 .034
context of personal
development Male 121 38,87 6,63

. 146,8

Total Points Female 352 3 17,58 2,442 .015
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Male

121

142,1

21,72

As shown in Table 6, according to the findings obtained from the t-Test;
There was a significant difference in favor of female teachers in terms of
"attitudes towards popular science in the context of teaching profession”,
"attitudes towards popular science in the context of personal development"
and "attitudes towards popular science" between female and male teachers

(p<0.05).
Table 7.

One-way analysis of variance (ANOVA) findings of the changes of teachers'
attitudes towards popular science in the context of teaching profession and
personal development according to the year of seniority

Source of Sum of Difference
Seniorit . d F
enlortty Variance Squares f *
Sub-Dimension-1: Between 2483,55 3
Attitudes towards Groups 8
popular science in 80791,0 1-4
the context of the 1N Groups 0 463 2-4
. 4,80 .003
teaching 3-4
profession Total 83274,5
472
6
. . Between
Sub Dimension-2: 599,408 3
. Groups
Attitudes towards
popular sciencein |, Groups 18040,6 469 1-4
the context of 9 5,19 .002 2-4
personal 1-2
development Total 18640,1 477
0
Between 5452,18
3
Groups 1
156784
. | O |
Total Points n Groups 0 69 543 .001 1-4
2-4
Total 1622236, 472

*Groups: 1: 1-5 years, 2: 6-10 years, 3: 11-15 years, 4: 16 years and above

As shown in Table 7, according to the results of the one-way analysis
of variance, it was determined that there was a significant difference in terms
of "attitudes towards popular science in the context of the teaching
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profession"”, "attitudes towards popular science in the context of personal
development" and "attitudes towards popular science" (p<0.05). Since there
were significant results in the Anova test, the paired groups were compared
with the Tukey test and the following findings were obtained.

In terms of "attitudes towards popular science in the context of the
teaching profession" of teachers with 1-5 years of seniority, teachers with a
seniority of 16 years or more; Of the teachers with 6-10 years of seniority,
teachers with 16 years or more; It has been determined that teachers with 11-
15 years of seniority have higher attitudes than teachers with 16 or more
seniority years (F(3, 469) = 4.80, p =.003).

In terms of "attitudes towards popular science in the context of personal
development", teachers with a seniority of 1-5 years are among the teachers
with a seniority of 16 years or more; Of the teachers with 6-10 years of
seniority, teachers with 16 years or more; It has been determined that
teachers with 1-5 years of seniority have higher attitudes than teachers with
6-10 years of seniority (F(3, 469) = 5.19, p =.002).

In terms of "attitudes towards popular science", teachers with 1-5 years of
seniority are among the teachers with 16 years and more; It has been
determined that teachers with 6-10 years of seniority have a higher attitude
than teachers with 16 years or more (F(3, 469) = 5.43, p =.001).

Table 8.

The t-test findings of the changes of teachers' attitudes towards popular
science in the context of teaching profession and personal development
attitudes towards popular science according to branches

Branch n X s t p
Sub-Dimension-1:
Attitudes towards Sci.T* 175 109,09 11,09
popular science in the 4,268 <.001
context of the teaching  p g0 1+ 298 103,78 14,06
profession ’ ’
Sci.T 175 41,21 5,77
Sub Dimension-2:
Attitudes t.owarQS 3578 010
popular science in the PrScT 298 39 16 6.45
context of personal ’ ’
development
) Sci.T 175 150,30 15,74
Total Points 4,242 <.001
Pr.Sc.T 298 142,94 19,51

*Science Teacher, **Primary School Teacher
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As shown in Table 8, a significant difference was found in terms of the
first sub-dimension, the second sub-dimension and total scores according to
the results obtained from the scales for the branches according to the t-Test
results (p<0.05). According to the branches of the teachers in terms of
"Attitudes towards popular science in the context of teaching profession"
(first sub-dimension), "Attitudes towards popular science in the context of
personal development" (second sub-dimension), "Attitudes towards popular
science" (total scores) of science teachers than primary school teachers. They
were found to have high attitudes.

Table 9.

One-way analysis of variance (ANOVA) findings regarding the changes of
teachers' attitudes towards popular science in the context of teaching
profession and personal development attitudes towards popular science by
position

Source of Sum of
. . sd F p

Position Variance Squares

B

etween 682,725 2

Sub-Dimension-1: Groups
Attitudes towards InGroups  82591,837 470
popular science in the
context of the 1,943 144
teaching profession .| 83274,562 472

Between 83,354 )

Groups
Sub Dimension-2: In Groups 18556,751 470
Attitudes towards
popular science in the 1,056 .349
context of personal
development Total 18640,106 472

Between 1228,486 2

Groups
Total Points 1,793 .168

In Groups 161007,72 470

Total 162236,20 472

*Groups: 1: province, 2: district, 3: village

As shown in Table 9, one-way analysis of variance in order to test whether
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"attitudes towards popular science in the context of the teaching profession",
"attitudes towards popular science in the context of personal development"
and "attitudes towards popular science" (total scores) differ according to their
place of employment as shown in Table 9. used and the results are presented
in Table 9. According to the results obtained from the scales according to the
teachers' position, no significant difference was found in terms of the first
sub-dimension, the second sub-dimension and the total scores (p>0.05).

Conclusion and Discussion

In the research, science and primary school teachers; It is aimed to
examine the attitudes and perspectives to popular science. For this purpose,
the Attitude Scale Towards Popular Science prepared by Ucar and Karademir
(2020) was applied to a total of 473 teachers, including 175 science teachers
and 298 primary school teachers, working in different provinces of Turkey in
the 2020-2021 academic year. In addition, semi-structured interviews were
conducted with 7 science and 7 primary school teachers. All of the opinions
were analyzed and prominent topics were determined. All the obtained data
were written in the findings section of the research. In line with the findings,
the following conclusions were reached.

According to the qualitative and quantitative data in the study, it was
found that science teachers' attitudes and perspectives towards popular
science were higher than primary school teachers. According to this, science
teachers prefer popular science books, magazines, sites and applications,
movies and documentaries, etc., according to primary school teachers. It has
been concluded that the rate of following and using the content is higher. The
data obtained from the qualitative interviews are among the results obtained
that science teachers follow the contents of popular science books, magazines
and websites more than primary school teachers, talk about these contents to
their students and use them in their lessons. On the other hand, it is among
the results that most of the primary school teachers are not aware of these
contents and the followers do not use them in their lessons. In quantitative
data, it is supported by statistical data that science teachers have higher
attitudes towards popular science than primary school teachers.

It has been determined that the awareness of popular science is at a higher
level of science teachers than primary school teachers. Teachers expressed
opinions about the definition of popular science as science that everyone can
understand, science associated with life that attracts people's attention. On
the other hand, it is among the results that more than half of the primary
school teachers could not have an opinion on popular science. Kiigclikvardar's
(2020) study is similar to the popular science definition finding of the
research. As Kilgukvardar (2020) stated in his study, publications on science
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and journalism provide communication between society and science.
According to Kiiclikvardar (2020), science journalism is a means of informing
the public about opportunities related to science. Presenting scientific content
in a language that the public can understand is one of the most important
features of science journalism.

In the research, it is among the results that science teachers are more likely
to read popular science books, recommend students and use popular science
content in the lesson than primary school teachers. When the reasons why
teachers recommend popular science books to students and use them in the
lesson are examined; It was determined that they expressed their views as
being interesting, creating a science culture, raising science literate
individuals, keeping up with current and scientific developments, providing
the connection between science and life, reinforcing the sense of curiosity and
increasing imagination, warming up to science/science, and using a source
other than textbooks. . In their study, Kiyici and Yavuz (2012) found that most
of the teachers follow popular science books. Teachers stated that they want
to use popular science books as a scientific source in addition to textbooks
and to be informed about scientific developments as the reasons for following
these books. In this respect, the study of Kiyici and Yavuz (2012) supports the
results of the research.

In terms of following popular science magazines, recommending them to
students and using them in the course; It has been determined that science
teachers use and recommend popular science magazines more than primary
school teachers. Teachers recommend popular science magazines to their
students and use them in the lesson; They stated that they are interesting,
have visual content, reinforce the sense of curiosity, benefit from being aware
of new scientific and technological developments, include a number of
activities, and are easily accessible resources. Akoglu (2005) stated in his study
that popular science publishing is important in popularizing astronomy.
TUBITAK stated that popular science journals, books and other popular
science publications are very important sources for astronomy issues. With
these publications, he stated that everyone can follow the astronomy issues.
In this respect, the study of Akoglu (2005) supports the research. In the study
of Kiyici and Yavuz (2012), popular science journals; They stated that they are
important resources in terms of following current developments, gaining
scientific process skills and taking part in education. Science teachers stated
that they benefited from popular science journals in enriching the content and
following scientific events. They also stated that these magazines, which are
interesting in education and training, should be used as a supplementary
resource alongside the textbook. In this respect, the study of Kiyici and Yavuz
(2012) partially supports this research. In the study by Arslan, Kurt, and Turan
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(2016) in which they examined Mini Moneybox Magazine, they stated that
there were visual content and age-appropriate texts in the magazine that
attracted the attention of students. In this respect, it has been concluded that
the magazine is an instructive tool that provides students with new concepts,
opportunities for different experiences and enables them to connect with real
life. The study of Arslan, Kurt, and Turan (2016) partially overlaps with the
findings of this research.

In the research, from the point of view of following popular science sites
and web applications by teachers and their use in the lesson; It has been
determined that science teachers use it more than primary school teachers.
As the reasons for using the contents of popular science sites and web
applications, teachers; They stated the following expressions: giving examples
on the subject, reinforcing and making permanent what students have
learned, arousing interest, performing experiments that are not done in the
primary school, associating with daily life, using it as a visual material, and
concretizing the subject. Kiglkvardar (2020) stated in his study that people
today follow science news more on shorter, constantly updated and more
visual sites. On these science journalism sites, videos and pictures attract
people's attention. In this respect, Kiiglikvardar's (2020) study partially
overlaps with the finding of this research. In research, science films,
documentaries, etc. From the point of view of monitoring and use in the
course; It has been determined that science teachers use it more than primary
school teachers. Teachers' reasons for using science films, documentaries,
etc.; creating small group discussions in the primary school, arousing interest,
reinforcing and perpetuating what they have learned, discussing and
generating ideas, giving examples, showing the truth through some scientific
mistakes in movies, asking questions about the subject, increasing
imagination, concretizing topics and concepts. Birkdk (2008) stated in his
study that movies are an effective educational tool that easily conveys
complex information to many people. When movies are used for certain
purposes in education, a positive attitude and behavior change is expected in
students. In the study of Sahin and Tatli (2020), science fiction films; He stated
that it was effective in teaching scientific concepts, reinforcing existing
knowledge and eliminating some misconceptions. It has been concluded that
science-based movies have a positive effect on science teacher candidates'
scientific literacy and attitudes towards science. These studies partially
overlap with the findings of the research.

In the study, teachers stated that the contribution of popular science
materials to science teaching is high. In the study of Ucer (2019) in which he
investigated the role of popular science articles in science teaching based on
the concept of atom; It has been concluded that popular science articles are
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effective in teaching the concept of atom. Based on the concept of atom, it
has been stated that popular science articles will be used in teaching other
science subjects and concepts, and that popular science articles can improve
students' scientific thinking skills, and their interests and motivations for
science can be provided. Therefore, the research; The findings of increasing
the student's interest in the lesson, making the learned knowledge
permanent, concretizing abstract concepts and subjects, and developing the
sense of curiosity are similar to the findings of Ucer's (2019) study. In the
research, teachers included popular science content in the science curriculum;
It has been stated that it is associated with subjects and achievements such as
astronomy, gains related to space, living things, lighting and technological
tools, environmental pollution, recycling and global warming. Based on these
findings, it is among the results that science and primary school teachers can
associate popular science content with all science subjects and achievements.
Kiglkvardar (2020) stated in his study that science journalism related to
health and astronomy issues is being done more today. People are generally
interested in these issues. Kiiglikvardar's (2020) study supports the research.
In the research, the teachers, as the reasons for associating popular science
content with the subjects and achievements in the science curriculum;
explaining complex subjects and concepts in a simple way, making invisible
events/situations that cannot be observed, including visual content,
concretizing subjects and concepts, connecting with life, making learning
permanent, attracting attention, giving examples related to the subject,
directing to science/science They expressed it as attracting attention, arousing
curiosity, and telling the subject in a short time. In the study of Kiyici and
Yavuz (2012); They stated that popular science magazines and books provide a
bridge between science and society, follow current developments, transfer
the learned information to life, become aware of technological developments
and understand the essence of scientific knowledge. In addition, popular
science magazines and books have stated that they are important tools in
achieving the goals of science education and in raising science literacy. In this
respect, they stated that if possible, it should be included in all curricula and
teachers should easily access/use these resources. The study of Kiyici and
Yavuz (2012) is similar to the findings of the research. In the studies of Nilsson
and Pelger (2015); they stated that popular science articles, texts and
publications develop students in a positive way and prepare the individual for
the future. In this respect, the study of Nilsson and Pelger (2015) partially
overlaps with the findings of the research.

In the study, it was found that the attitudes and perspectives of science
and primary school teachers towards popular science changed according to
the years of seniority according to the quantitative data. According to this, it is
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among the results that as the seniority in teaching increases, their attitudes
towards popular science decrease. Qualitative findings also support
guantitative findings. It is stated in the methods and findings of the research
that 5 teachers have 1-5 years, 5 teachers 6-10 years, 1 teacher 11-15 years, 3
teachers 16 years or more. In the study, it was determined that teachers with
1-10 years of seniority were more likely to read popular science books,
recommend them to students, and use popular science content in the lesson
than teachers of 16 and above. When the reasons why teachers do not read
popular science books, do not recommend them to students and do not use
them in the lesson; It was determined that they did not like popular science
books, and that they did not find it appropriate for the level and age of the
children. In the research, teachers with 1-10 years of seniority were more
likely to use science-intensive films, documentaries, etc. than teachers of 16
and over. It has been determined that they attach importance to monitoring
and using it in the lesson. As the reasons why teachers do not use science-
based films, documentaries, etc.; They stated that they do not like and do not
watch science-fiction films, they do not see science-fiction-style
documentaries as appropriate, and that science-fiction films contain scientific
errors. In the study of Boyik and Kaya (2011) they stated that teachers with 6-
10 years of experience have more positive attitudes towards laboratory
lessons compared to groups of 11 years and above. In the study, according to
guantitative data, it was found that the attitudes of science and primary
school teachers towards popular science in the context of teaching profession
and their attitudes towards popular science in terms of total score changed
according to their genders. In the research, among female and male teachers;
It has been determined that female teachers' attitudes towards popular
science are more intense than male teachers. So between women and early
teachers; It was concluded that female teachers use popular science content
more than male teachers. In the study of Cimen, Karakaya, Yilmaz, and Unal
(2018), it was stated that the awareness of female science teachers towards
the STEM approach is higher than that of male teachers. In the study of
Cimen, Karakaya, Yilmaz, and Unal (2018), it was stated that female teachers
working in the education system were more interested in new approaches. In
this respect, the study partially overlaps with the findings of the research. In
addition, it was determined that the attitudes and perspectives of science and
primary school teachers towards popular science did not change according to
the places they work (province, district, village). In the quantitative findings of
the study, there was no statistical difference in terms of the places of duty of
the teachers, and no relevant findings were reached in the interviews.
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Suggestions
Suggestions developed according the results of the research are as follows:

The research was carried out on science and primary school teachers.
Similar studies can be carried out with teachers from different branches or
with prospective teachers who will be teachers of the future.

It can be ensured that the subjects and achievements of the science
course curriculum are integrated with popular science contents.

Trainings can be organized by the Ministry of National Education for all
teachers in order to ensure that popular science contents provide a high
level of benefit to students, education-teaching and teachers.

Teachers can be encouraged to use popular science content in the
classroom.

Teachers can inform their students about popular science channels and
programs that they can follow on television.

With the contribution of school principals and teachers, popular science
corners can be created in school libraries.

It can be ensured that students follow popular science sites and
applications with safe and accurate content from social media.
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