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Abstract

The research aimed to follow the long term change of an intervention conducted outside of school for the
human and environmental unit in science course on scientific attitude. The research was designed ac-
cording to a single group pre-post-test simple experimental model. The sample consisted of 21 students
studying in the 5th grade of a middle school in Turkey. Both qualitative and quantitative data were
collected. Quantitative data were collected with the Scientific Attitude Inventory (SAI II) developed by
Moore and Foy (1997). It was applied four times, in the beginning, at the end of the intervention, in the
sixth, and also one and the half-year following. Qualitative data were also collected to explain and verify
the quantitative results. A total of 13 students were conducted an open-ended questionnaire. SPSS pro-
gram was used to analyzing the quantitative data and also qualitative data were subject to content
analysis. The results of SAI Il revealed a statistically significant change in just at the third subscale.
Based on the qualitative results, the change in the scientific attitudes of the students was attributed to
the fact that they watched the speeches of scientists on communication tools such as television and the
internet during their stay at home due to the Covid-19 epidemic, as a reflection of the learning products
of the applied program. The fact that a partial decrease and/or increase in the other subscales pointed to
the permanence of science teaching outside of school to some extent.
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Okul D1s1 Ogrenme Deneyimi Yagsayan Ogrencilerin
Bilimsel Tutumlarindaki Degisimin Incelenmesi

Oz

Bu calismanin amac, fen bilimleri dersi insan ve gevre iinitesini okul disinda igleyen 6grencilerin bi-
limsel tutumlarimdaki uzun siireli degisimi incelemektir. Calisma tek gruplu dn-son test basit deneysel
desene gore tasarlanmstir. Orneklem, ortaokul besinci stnifta okuyan 21 6grenciden olusmaktadir. Hem
nicel hem de nitel veriler toplanmugtir. Nicel veriler Moore ve Foy (1997) tarafindan gelistirilen Bilimsel
Tutum Envanteri yardumyla toplannugtir. Bu ara¢ uygulamanin basinda, bitiminde, izleyen alt1 ve
onsekizinci aylarda dort kez uygulannugstir. Nitel veriler, nicel verileri agiklamak icin toplanmistir. Bu
amagla 13 6grenciyle tek soruluk bir agik uclu anket yapilmistir. Nicel veriler SPSS programiyla ve nitel
veriler ise icerik analizi yontemiyle analiz edilmistir. Bunun sonucunda yalnizca 6lgme aracindaki
iiciincii alt dlcekte ve son izleme lehine istatistiksel olarak anlamli bir farklilik ortaya ¢ikmugstir. Nitel
sonuclara dayali olarak 6grencilerin bilimsel tutumlardaki degisim, uygulanan programin 63renme
iiriinlerinin bir yansimasi olarak ve Covid-19 salgini nedeniyle evde kaldiklar: donemde televizyon ve
internet gibi iletisim araclarinda bilim insanlarimin konusmalarin izlemelerine baglanmistir. Bununla
birlikte diger alt dlceklerdeki kismi artis ve azalis ise agik¢a okul digt fen 63retiminin kalicihigina isaret
etmektedir.

Anahtar Kelimeler:  Bilimsel Tutum, Okul Disi Ogrenme, Fen Ogretimi, Uzun Siireli Etki.
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Introduction

In the last two decades, there have been fundamental changes in the aims
of science courses. The aims, which are to gain fundamental science
knowledge, have been restructured in the form of raising "scientific lit-
erate" individuals both in written sources and in the speeches of politi-
cians about education because knowledge increases rapidly and access to
it has become easier (Suerdem and Cagliyor, 2016; Yacoubian, 2018). Sci-
ence education is important in raising science-literate individuals who can
use and research scientific process skills, and exhibit positive attitudes to-
wards science (Bybee, 1997; DeBoer, 2000; Cepni, Bacanak, and Kucuk,
2003; Kucuk, Goz, and Kucuk, 2021). Since a child or even an adult cannot
have information on every subject, understanding of the scientific author-
ity "how and by which methods can be accessed to the correct infor-
mation" emerges as a more total and logical solution. Although contrary
to popular belief that science needs a culture in which it will flourish in
scientific work, science is not a set of formulas and texts produced by
gifted people that no one can understand. Societies with a high level of
scientific literacy are in a position to lead the changes, as well as keep up
with innovations more quickly. World countries have developed and im-
plemented educational programs based on scientific literacy to develop a
society with scientific literate (Holbrook and Rannikmae, 2009). Science-
technology literacy has left its mark on scientific literacy to a great extent
on the reform movements in the field of science education in Turkey
(Cepni, Bacanak, and Kucuk, 2003; Derman, 2014). In this context, scien-
tific knowledge, its formation, and development are the product of curi-
osity, questioning, and thinking people from among the public. For this
situation to be understood by the members of the society, it is necessary
to plan and carry out teaching-learning practices that can reveal the afore-
mentioned outcomes. In this way, it is possible for all individuals that
make up the society to be scientifically literate and contribute to the pro-
cess.

There are many definitions in the literature on science literacy. It is the
most noticeable among these are, "scientific literacy requires being able to
use scientific knowledge, understanding the world by identifying prob-
lems and producing evidence-based results, and making decisions about
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the changes people cause" (Bybee, 1997) and "developing the ability to cre-
atively utilize sound scientific knowledge in everyday life or in a career,
to solve problems, make decisions and hence improve the quality of life"
(Holbrook and Rannikmae, 2007). Scientific literacy is an important con-
text in the development of individuals' research, inquiry, and problem-
solving skills (Bingham, 1998). Based on both definitions, science literacy
means understanding the basic concepts and methods of science enough
to use them in daily life and individual decision-making processes and
being able to understand and use scientific data. Similarly, it emerges as a
complex concept formed not only by knowledge but also by scientific
skills, attitudes, and values (Bybee, 1985). Although some measurement
tools can show whether a child is science literate or not, it is not possible
to fully test this. First of all, it is a need to know the characteristics of indi-
viduals who are accepted as scientifically literate. Pella, O'Hearn, and Gale
(1966) explained that a scientifically literate individual has some features
listed as - knows the relationship and interaction between science and so-
ciety, - understands the nature of science, - knows the ethical values that
scientists abide by, - understands basic ideas in science, - can understand
the difference between science and humanities. From this point of view, it
would be appropriate to look separately at the subjects related to science
literacy and known as its sub-dimensions in the conceptual framework. In
the literature, science literacy is defined in four dimensions as scientific
knowledge, the investigative nature of science, science that conveys
knowledge, and the interaction of science-technology and society (Bou Ja-
ude, 2002; Chiapetta, Sethna, and Fillman, 1993; Lederman and Niess,
1998). The dimension of science that conveys the information contained
here focuses on thinking, scrutiny, and reflection in the formation of sci-
entific knowledge and the work of scientists. In this dimension, the intel-
lectual dimension required to create scientific knowledge by doing science
is emphasized. Knowing the nature of science and scientific knowledge is
also within the scope of this dimension (Lederman and Niess, 1998). Sci-
ence literacy in the science and technology curriculum, which started to
be implemented for the first time in Turkey in 2004 (Bozyilmaz, 2005; Ki-
lic-Bagci, Haymana, and Bozyilmaz, 2008). It was identified as, (i) The na-
ture of science and technology, (ii) Key science concepts, (iii) Scientific
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process skills, (iv) Science-Technology-Society-Environment relation-
ships, (v) Scientific and technical psychomotor skills, (vi) Values that form
the essence of science, and (vii) Attitudes and values regarding science.
In this context, the fact that these phenomena, each of which are diag-
nosed with various tools, are sufficiently high in an individual to be sci-
ence literate. As an example, being able to have acceptable views on the
nature of science alone may reveal some clues, although it is not sufficient
to predict science literacy alone (Kucuk, 2006). Scientific attitudes also
emerge as the main issue used in the prediction of science literacy (Kucuk
and Yildirim, 2020). There are two dimensions of attitude that need to be
developed in learning science. The first dimension is the attitude towards
science and it refers to an interest in science and technology, environmen-
tal awareness, and valuing scientific approaches to inquiry (OECD, 2017).
Similarly, in the dimension of attitudes and values regarding the science
of scientific literacy, it is emphasized that science-literate individuals
should have a positive attitude towards science, love science, and absorb
scientific knowledge into their lives (Kucuk, 2021a). Thus, students’ scien-
tific attitude is important in determining their motivation and passion to
do scientific research and in developing a profound interest to explore the
natural phenomena in the universe (Pitaf and Farooq, 2012). For a society
with a science culture to be formed, science must first become an im-
portant element of the culture of individuals. Basaran (1978) explained sci-
entific attitudes as the ability of the individual to separate the problems,
events, and situations they encounter from their feelings as much as pos-
sible and interpret them based on the logical data they have. While the
mental aspect is predominant in scientific attitudes, the affective aspect is
more dominant in attitudes towards science (Hamurcu, 2002). Stephens
(1999) grouped seven distinct attitudes towards science at primary and
high school level as; the social content of the science, the situations related
to the life of scientists, the attitude towards scientific research, the ac-
ceptance of scientific attitudes, the pleasure and desire of the science and
the lessons, the interest in science and the choice of a profession related to
science. Simpson, Koballa Jr, Oliver, and Crawley (1994) also grouped sci-
entific attitudes as, (i) willingness to understand and know, (ii) willing to
question everything, (iii) to collect data and search for its meaning, (iv)

7556 ¢ OPUS © International Journal of Society Studies



Arzu Kiigiik

desire to prove its accuracy, (v) respect for logic (vi) thinking of premises
and (vii) thinking of conclusions.

It is effective to have these attitudes in the emergence of many other
learning products directly and/or indirectly, such as to research, question,
think critically, stay away from prejudices and dogmatic belief systems, to
know and solve the problems in the environment and to seek solutions for
this, to apply the solution by believing, however, to appreciate the opin-
ions of those who will criticize the solution and academically and also be-
ing successful (Kucuk, 2006). Students who have acquired scientific atti-
tudes may have an increase in their attitudes towards science (Kursad,
2015; Yavuz Topaloglu and Balcin, 2021). In this case, the question is
which teaching approaches, methods and techniques and even learning
environments will focus on the goal of achieving science literacy by en-
riching scientific attitudes. It is expected that cognitive and affective di-
mensions are taken into account in developing scientific attitudes and in-
struction is planned accordingly.

There is a plenty of work on how scientific attitudes can be better struc-
tured in informal learning environments rather than formal learning en-
vironments, including school-based field trips to also scientific institutions
(Anderson, Lucas, and Ginns, 2003; Ash, 2003; Behrent and Franklin, 2014;
Bulbul and Degirmencay, 2021; Griffin, 2004; Lin and Schunn, 2016, Kucuk
and Yildirim, 2020; Ozturk, 2014). This type of field trip can be used for
scientific research through multiple experiences offered to students in au-
thentic settings (Bakioglu and Karamustafaoglu, 2014; Knapp, 2000; Ku-
cuk, 2020; Walan and Gericke, 2019). Both the process and the nature of
the enterprise can be learned. The quality of these experiences can also
encourage students to learn deeply about the subject presented and to in-
crease their interest in science. In this context, within the scope of field
trips, conferences, interviews, panels, etc. given by scientists on subjects
that are up-to-date for children (Kucuk and Yildirim, 2021). It is an im-
portant issue in the formation of scientific attitudes to enable them to par-
ticipate in activities and to provide them with the opportunities to com-
municate with them. It is also an important need to convey the topics to
be presented in this communication process by the relevant scientists in a
popular language and to provide answers to the questions posed by the
students in a way that is appropriate to their level and that can encourage
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the inquiry processes (Kucuk, 2020). This process is also marked by chil-
dren abandoning stereotypical images of scientists. A correct scientist is
also an important opportunity in terms of structuring the images.
Informal learning or the concept of learning outside of school and class-
room, which is included in the literature with different definitions and
names in the subject field, contributes to the content and gains of the
course made outside the physical, psychological, and even sociological
walls of the school in the most general sense (Kucuk, 2020). In one of these,
out-of-school activities are defined as, “the activities planned, scheduled
and regular work done at school or outside of school by the purposes of
education, in line with the interests and wishes of the students, under the
knowledge of the school management and under the guidance of the
teacher to develop their personalities” (Binbasioglu, 2000). In another, out-
of-school learning is defined as the activities performed more directed to-
wards achievements in science teaching by examining an event or phe-
nomenon in its real natural environment according to the plan made
(Rickinson, et al., 2004). Non-formal learning environments; support stu-
dents' learning environments that provide an opportunity for their con-
figuration. Informal learning is a positive attitude that allows them to gain
experience, provides permanent knowledge (Kelly, 2000; Martin, 2004). It
includes many social areas that allow it to develop. Among these environ-
ments, museums, zoos, botanical gardens, science centers, nature areas,
etc. (Hofstein and Rosenfeld, 1996). Eschenhagen, Katmann, and Rodi
(2008) suggested that school gardens, agriculture all nature near the
school, such as nature protection (National Park) areas can be used as an
out-of-school learning environment. However, revealing the achieve-
ments of the curriculum school-based field trips to public institutions and
organizations with an interactive exhibition, panel, theater, etc. areas as
out-of-school learning environments are available (Kucuk, 2020). Such
centers, through the students' personal experience of events and phenom-
ena, and by interacting with real object materials the can enable them to
achieve gains of the important cognitive, affective and psychomotor do-
mains (Salmi, 1993). Most importantly, out-of-school learning environ-
ments greatly increase and enrich children's interest and motivation for
learning (Andiema, 2016; Soysal, 2019; Tas and Gulen, 2019). It turns out
that by out-of-school activities that enrich learning environments in the
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context students can reach the result by collecting data, explore various
scientific topics where science skills can improve academic achievements
and attitudes towards science, increase their interest and curiosity to-
wards science, and establish closer relationships through observation be-
tween what is learned in school and real-life (Balkan Kiyici and Atabek
Yigit, 2010; Bozdogan, 2007; Kucuk and Yildirim, 2021).

It can be used effectively in providing scientific attitudes and therefore
science literacy (Kucuk and Yildirim, 2020; Walan and Gericke, 2019). In
the literature on the subject, it is possible to find some other research sup-
porting this result frequently (Basdag, 2006; Cebi, 2018; Soysal, 2019; Yil-
dirim, 2018). In these studies, the effects of short-term intervention pro-
grams such as one-day, weekly, or monthly on scientific attitudes have
been tried to be measured (Prokop, Tuncer, and Kvasnicak, 2007). Alt-
hough it can be concluded that short-term programs can produce some-
what successful outcomes, the main issue is that whether long-term out-
comes can produce similar results. It may be possible to eliminate the gap
in the subject area, on the one hand, measuring the long-term effects of
some programs carried out. Examining how possible scientific attitudes
are affected by time can also serve as an important source for suggesting
functional new ways of content design for relevant studies in the subject
area. On the other hand, considering that students could never go to
schools during this period due to the Covid-19 epidemic from March 2020,
the research is important in terms of establishing a relationship between a
possible change in scientific attitudes and leaving school. Until September
2021, all courses are taught by distance education. In this context, students
do not have any formal life where they can experience guided research
and investigation activities first hand. However, television programs
aimed at combating and preventing the Covid-19 outbreak have been
made frequently. Many scientists, mostly professors, host these programs
every evening. In short, science and scientific initiatives have entered our
lives through these programs as never before in history (Kucuk, 2021b).

The current study focused on the results of the intervention made en-
tirely outside of school for the human and environmental unit in the sci-
ence course. In this way, approximately one and a half years after the end
of the intervention, the change in the scientific attitudes of the program
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participants was examined. In this respect, the research question of the
study was formed as follows:

Has there been any change in the scientific attitudes of students who
taught the science 5th grade human and environmental unit entirely out-
side of school?

Method

In this research, the long-term effects of out-of-school learning environ-
ments on the research group's scientific attitudes were investigated. For
this purpose, the research was designed according to a single group pre-
test-post-test simple experimental design model within the scope of the
quantitative research approach. In this design, its effect on the process is
tested with a study on a single group, and there is no randomness and
matching. For this purpose, Scientific Attitude Inventory, (SAIII) was ap-
plied four times, in the beginning, at the end of the intervention, in the
sixth, and also one and the half-year following. The scientific attitude
scores that emerged after the intervention performed on the research
group and detailed in the following pages had already been recorded by
Kucuk (2020). In the current research, the relationship between the SAI II
scores for the first and last follow up which can be considered longer, was
examined.

Sample

The study group of this research consisted of 21 students studying in the
5th grade of a middle school in Cayeli District of Rize, in Turkey. 7 of these
students are boys and 14 are girls. Official permissions were obtained
from the Rize Provincial Directorate of National Education after obtaining
written consent from the parents to carry out this study in the middle
school. The attitude scores of the students measured pre and post-inter-
vention and also at the first follow-up reported by Kucuk (2020) are in-
cluded in table 1.
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Table 1. Distribution of SAI-II scores of the experimental intervention

Subscales Range Test Time Min Max X s
Subscale 1 6-30 Pre-intervention 16,00 23,00 19,04 1,85
Post-intervention 17,00 24,00 19,61 1,96
First follow-up 13,00 24,00 19,71 2,75
6-30 Pre-intervention 19,00 30,00 24,90 2,80
Subscale 2 Post-intervention 20,00 29,00 24,71 2,45
First follow-up 20,00 30,00 24,47 2,56
Subscale 3 6-30 Pre-intervention 18,00 30,00 22,90 3,23
Post-intervention 17,00 29,00 23,28 3,22
First follow-up 19,00 29,00 23,00 2,73
6-30 Pre-intervention 13,00 24,00 19,09 2,73
Subscale 4 Post-intervention 17,00 23,00 19,23 1,48
First follow-up 13,00 21,00 18,57 1,83
Subscale 5 6-30 Pre-intervention 15,00 28,00 21,66 3,75
Post-intervention 13,00 30,00 23,23 3,91
First follow-up 17,00 29,00 23,23 3,22
10-50 Pre-intervention 29,00 47,00 38,33 4,68
Subscale 6 Post-intervention 30,00 46,00 38,23 4,94
First follow-up 33,00 48,00 39,47 4,24
Total 40-200 Pre-intervention 121,00 165,00 145,95 10,12
Post-intervention 122,00 167,00 148,33 10,02
First follow-up 135,00 158,00 148,47 6,32

Based on this table, although there were small score changes reflected
in the average values among the test scores obtained in the pre, post, and
also first follow-up there was no statistically significant difference in the
score (Kucuk, 2020). Therefore, an answer to the research question was
sought by comparing the first and the second follow-up scores in the re-
sults.

The Intervention

The intervention was made on the subject of the 5th grade Human and
Environmental Unit. This unit is included both in the 4th and 5th-grade
curriculum in the 2018 Science Course Curriculum (MEB, 2018). It con-
sisted of eight achievements for the 5th-grade. It is aimed to question the
causes and consequences of environmental problems, biodiversity, endan-
gered and endangered creatures and the things to be done to protect these
species, sensitivity to environmental problems caused by human activi-
ties, and to gain knowledge and skills to solve these problems (MEB, 2018).
There are three sub-titles as Biodiversity, Human and Environment Rela-
tionship, and Destructive Nature Events in it.
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In this research, visits to out-of-school learning environments consisted
of three phases: (i) things to do before going to the out-of-school learning
environment, (ii) things to do during out-of-school learning environ-
ments, and (iii) things to do after returning from out-of-school learning
environments by used in other studies (Bakioglu, 2017; Can, 2019). In
these three stages, the "structuring”, "restructuring" and "reflecting" com-
ponents of the constructivist theory are properly reflected. What is done
in each of these stages was explained in detail by Kucuk (2020). In this
context, only short explanations describing the intervention made were
included here.

For each out-of-school visit, a worksheet consisted of four parts has
been prepared. The first two parts (first is what I know and second is what
I want to learn) included brief information about the out-of-school learn-
ing environment to be visited and some visuals. The first two pages of out-
of-school learning worksheets were provided at least one day before going
to out-of-school learning environments for students to prepare at home.
They are motivated by preparing questions for the second part before-
hand, and their interest and curiosity. Preparations made by students be-
fore the visit were reviewed in the classroom and/or school. Those were
checked by the teacher for the first time in the school garden, the purpose,
duration, content of the visit was explained. These first two parts were
used as the "structuring" component of the constructivist approach.

To ensure sustainability, the last two parts were provided with the sec-
retary file were to facilitate writing. They used the third page (My Visiting
Notes) of the worksheet to take notes and also record their observations
during visits. They asked their questions prepared before or recently to
the presenter and recorded their answers to think on and also share with
the class when turning back. The teacher summed up the subject referring
to what they know and what they want to learn after the visit. In this pro-
cess, students shared their answers to the questions with the class. This
stage is used as the component of "restructuring" of the constructivist ap-
proach. Finally, students were asked to write short articles, prepare post-
ers, design posters, etc. as extra work individually or in a group to com-
plete at home. These materials were also presented in the classroom. They
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used the fourth page (What I Learned) of the worksheet to think and re-
flect on all the learning experiences at home. The last stage was used as
the "reflection” component of the constructivist approach.

In the school where this research was conducted, full-time education is
provided. The practices were conducted by the spring term of 2019. Prac-
tices were made mostly by taking the other and/or empty lessons, espe-
cially during the science course hours included in the formal timetable,
either completely during the school period or partially overflowing the
time. The topics, concepts, achievements in the program, durations, activ-
ity names, and locations of the intervention program, which lasted for a
total of twenty hours, are explained in detail in table 2.

Table 2. Human and environment unit achievements, out-of-school environments, and
teaching methods used.

Topics Topic/ Concepts Time  Achievements Out-of- Teach-
(min) School ing
Environ- Meth-
ments ods
Biodiver-  Biodiversity, natural 80 F.5.6.1.1.Questions the importance Natural Field
sity life, extinct crea- of biodiversity for natural life. habitat Work,
tures, habitat, eco- It gives examples of plants and ani- Game
system 40 mals that are extinct or in danger of Faculty of  Orient-
extinction in our country and the Education  eering
world. Garden
40 F.5.6.1.2. Discusses the factors Com- Re-
threatening biodiversity based on puter Lab  search
research data. and in-
vesti-
gation
80 Audito- Panel
rium
Human Environmental pol- 40 F.5.6.2.1. Express the importance Theater Theater
and En- lution, environmen- of the interaction between humans ~ Hall
viron- tal protection, and 60 and the environment. Hydroe- Field
ment Re-  beautification, hu- The negative effects of environmental lectric Work,
lation- man-environment pollution on people’s health are men- power Semi-
ship interaction (human tioned. plant nar
impact on the envi- F.5.6.2.2. It offers suggestions for
ronment), local and 60 the solution of an environmental Airport Field
global environmen- problem in its immediate environ-  Construc- ~ Work,
tal problems ment or our country. tion Area  Semi-
F.5.6.2.3. It makes inferences about nar
environmental problems that may
40 occur in the future as a result of Univer- Semi-
human activities. sity Phys-  nar
F.5.6.2.4. Discusses the examples ics De-
of benefits and harms in human- partment
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40 environment interaction on exam-  Environ- Semi-
ples. mentand  nar
Urbaniza-
tion Rize
Provincial
Direc-
torate
40 Cayeli Semi-
District nar
Health
Direc-
torate
80 Cayeli Re-
District search
Center and in-
vesti-
gation
Destruc-  Destructive natural 160 F.5.6.3.1. Explains destructive nat- ~ Show- Exhibi-
tive Nat-  phenomena and ural events caused by natural pro-  room tion
ural Phe-  ways of protection cesses.
nomena Earthquakes, volcanic eruptions,

floods, landslides, tornadoes, hurri-
canes are mentioned without going
into detail.

F.5.6.3.2. It expresses ways of pro-
tection from destructive natural
events.

*This table was retrieved from the research done by Kucuk and Yildirim (2020).
Data Collection

Both qualitative and quantitative data were collected in this study. Quan-
titative data of this study were collected with the Scientific Attitude In-
ventory (SAI II) developed by (Moore and Foy, 1997). This scale includes
status statements about science, scientists, and scientific methods, as well
as attitudes such as participating in studies related to science, liking or
disliking the studies. There are a total of 40 items in the scientific attitude
scale, adapted to Turkish by (Demirbas and Yagbasan, 2006). The 40 items
in the scale were structured to explain the nature of science, the way sci-
entists work, and how students feel about science. The items are formed
in five-point Likert type and the degree of people's participation in the
items. It is categorized as "Strongly Agree", "Agree", "Undecided", "Disa-
gree" and "Strongly Disagree". Half of the items on the scale were deter-
mined to be positive. In addition, the scale is divided into six - five of the
subscales are related to the nature of science and the way scientists work,
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one is included items about how students feel about science - subscales.
The Cronbach Alpha reliability coefficient was found to be .76 (a = .76).
This scale was applied to students after the intervention and one and a
half years later. The first application was done face-to-face in the class-
room by the researcher, and the next was carried out simultaneously
online due to the Covid-19 epidemic. The scores obtained in this way were
compared based on total and subscale. However, qualitative data were
collected to explain and verify the quantitative results within the scope of
the research question. For this purpose, as a result of the analysis, the total
13 students who had 25 or more points from the third sub-scale differed
statistically from the scientific attitude scale and in favor of the last follow-
up, were conducted an open-ended questionnaire (In short, write a short
text explaining what or what might have changed (if so) your ideas about
science, scientific work and especially scientists during this period of dis-
tance education in schools for about a year due to the Covid-19 epidemic
and therefore staying at home).

Data Analysis

Statistical analysis to be made on a data set, change according to the type
of data obtained in line with its purpose/hypotheses (Buyukozturk, 2016).
In the analysis of data, to use parametric tests, data should be obtained at
the level of intermittent or proportional scale, the data should be normally
distributed, and the assumptions that the variances of the compared sam-
ples are homogeneous when two or more samples are compared (Garson,
2012). However, it is stated that the number of data is 30 or more may be
suitable for parametric analysis (Field, 2013). In this study, the number of
data/samples used in comparisons is below 30. In this context, both the
whole subscale and the total scientific attitude scores meet the normality
criteria and parametric tests were used. The type of variables and the
number of measurements are also determinants in deciding which tests
will be used in the analysis. There is only one experimental group in this
study. For this reason, the Paired Samples T-Test which is one of the par-
ametric for paired comparisons of first and last follow-up scores of the SAI
IT was used. This technique tests whether the mean scores of two related
sets of measurements differ significantly from each other (Buyukozturk,
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2016). SPSS 24.0 (Statistical Packet for Social Sciences) was used to analyz-
ing the quantitative data, and descriptive statistics. The level of signifi-
cance has been taken as .05 in all analyzes conducted throughout the re-
search.

The data from the open-ended question was subject to content analysis,
coded, and separated into appropriate categories. The main purpose of the
content analysis is to reach concepts and relations that can explain the data
collected. The other coder, a professor in science education was consulted
for the reliability study regarding codes of qualitative research. The re-
searcher and coder also checked the content validity of the open-ended
question, and the online form was made final after necessary feedback. In
cases when multiple researchers work together in data analysis, a study
should be conducted on intercoder reliability. In this case, the researchers
code the same set of data and reach a coding percentage by numerically
comparing the similarities and differences of coding (Patton, 2018). Inter-
coder reliability was determined by the researcher and the other coder by
independently coding the records. A consensus was reached on all codes.
The situation was also described by making direct quotations from the
participants' opinions.

Results

The quantitative and qualitative results were presented under subhead-
ings.

The quantitative results: First of all, the results of the SAI II in the follow-
ing sixth (introduced as the first follow-up) and eighteenth months (intro-
duced as the last follow-up) are shown in Table 3.

Table 3. The descriptive statistics of SAI-11

X N s Std. Error Mean
Subscale 1 First follow-up 19,7143 21 2,75940 ,60215
Last follow-up 21,0952 21 2,11907 ,46242
Subscale 2 First follow-up 24,4762 21 2,56162 ,55899
Last follow-up 24,1429 21 2,63222 ,57440
Subscale 3 First follow-up 23,0000 21 2,73861 ,59761
Last follow-up 25,0000 21 2,38747 ,52099
Subscale 4 First follow-up 18,5714 21 1,83225 ,39983
Last follow-up 19,4286 21 2,13475 ,46584
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Subscale 5 First follow-up 23,2381 21 3,22343 ,70341
Last follow-up 23,1905 21 3,09223 ,67478

Subscale 6 First follow-up 39,4762 21 4,24993 ,92741
Last follow-up 36,6190 21 5,52699 1,20609

Total First follow-up 148,4762 21 6,32945 1,38120
Last follow-up 149,4762 21 8,82394 1,92554

Based on this table, after the intervention and at the first follow-up SAI
IT score averages of the participants were X=19,71 and it increased to 21,09
at the last follow-up for the first factor (The Structure of Scientific Laws
and Theories) of SAI II. Similarly, they were X=23,00 and it increased to
25,00 at the last follow-up for the third factor (Scientific Behavior Display)
of SAIII and were also X=18,57 and it increased to 19,42 at the last follow-
up for the fourth factor (The Structure and Purpose of Science) of SAI II.
Total SAI II test scores also increased from X=148,4 to X=149,477 at the last
follow-up.

However, it decreased from X=24,4 in the first follow-up to X=24,14 in
the last follow-up for the second factor (Structure of Science and Approach
to Events), and decreased from X=23,23 in the first follow-up to X=23,19 in
the last follow-up for the fifth factor (The Place and Importance of Science
in Society) and also decreased from X=39,47 in the first follow-up to
X=36,61 in the last follow-up for the sixth factor (Willingness to Conduct
Scientific Studies).

On the other hand, looking at the standard deviations of the first and
last follow-up scores for the subscales, it was found that the deviation de-
creased in the subscales with score increases in favor of the last follow-up
(see the first and third subscales), whereas the deviation increased in the
subscales with score decreases (see the fifth and sixth subscales). In the
scientific attitude subscales, it is a fact that while attitude scores are in-
creasing, students started to be homogenization and while attitude scores
decrease they started to be heterogeneous.

To find an answer to the research question of this study, the first and
the second follow-up scores of SAI II were compared. The results are seen
in table 4 in terms of subscales and also total score.
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Table 4. Paired Samples Test results of first and second follow-up scores of the SAI IT

Paired Differences t dfp
X s Std. Error 95% Confidence Interval of the Differ-
Mean ence
Lower Upper
Subscale First-Last follow- - 4,00595,87417 -3,20444 ,44253 - 20,130
1 up 1,38095 1,580
Subscale First-Last follow- ,33333 3,41077,74429 -1,21923 1,88590 448 20,659
2 up
Subscale First-Last follow- - 3,59166,78376 -3,63490 -,36510 - 20,019
3 up 2,00000 2,552
Subscale First-Last follow- -,85714 2,79796,61056 -2,13076 41647 - 20,176
4 up 1,404
Subscale First-Last follow- ,04762 4,20091,91671 -1,86461 1,95985 ,052 20,959
5 up
Subscale First-Last follow- 2,85714 6,695411,46106 -,19057 5,90486 1,956 20,065
6 up
Total First-Last follow- - 9,364832,04357 -5,26282 3,26282 -,489 20,630
up 1,00000

Based on this table, a statistically significant relationship [t(20)=-2,55,
p<.05] was found only in the third subscale (Scientific Behavior Display)
as a result of the paired-sample t-test between the first and last follow-up
scores of SAI-IL. For this subscale, the first follow-up scores of the students
were X =23, while it increased to X =25.0 in the last follow-up. This finding
means that students' scientific behavior scores increased in this one-year
period, which also coincided with the Covid-19 epidemic.

The qualitative results

To explain the possible reasons for the high scores recorded in the last fol-
low-up of SAIII, the analysis of the survey data was presented in table 5.

Table 5. Content analysis of the survey data

Theme Code Frequency
Closely monitoring scientists' work See the difficult side of scientific re- 4
on vaccine development search

Following news from communica- 3
tion channels such as TV and the in-
ternet

Respect and interest in Covid vac- 2
cine studies

Increased interest in science-specific 2
vaccination studies

Scientists make sacrifices for vac- 1
cination studies
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The epidemic makes it difficult for 1
scientists to collaborate

More opportunities to read about ~ There are more opportunities to 2
science read about scientific books
No change Distance education made science 1
not fun
No change 1

Based on the codes produced in this table, it is revealed that the stu-
dents who had high scores from the related subscale of the SAI II have
followed scientists within the scope of Covid-19 vaccine through different
communication channels like TV and/or the internet. It is also important
that they refer to the difficulties of the profession and their great sacrifices
for humanity and that they respect them. This result indicates that the be-
haviors of scientists, which are followed and deemed valuable for the ben-
efit of humanity, increase students' attitudes towards scientific behavior.

Below are excerpts from the answers of the students whose subscale
scores differed statistically in favor of their final follow-up scores. The to-
tal scores of the students calculated from the third subscale with a maxi-
mum of thirty points are added to the end of the quotations.

First of all, science, scientific study, scientist, these are really good things and
I want to be a scientist, but the Covid 19 outbreak affects scientists to a great
extent, and this is bad, they can sacrifice their lives for other people (for example,
to find the vaccine). It is indeed a great sacrifice, but I still want to be a scientist.
Because then you become like the hero of the people. But of course, I do not want
to be a scientist to be a hero. I want to be a scientist because I love science and
scientific studies (28 points)

Due to the Covid-19 outbreak, we started to see more scientific studies on TV,
on the internet, and in many other places (For example, due to vaccine trials).
This process enabled us to see the difficult side of scientists’ professions more eas-
ily. For this reason, many people, including myself, have changed more or less in
their views of the profession (28 points)

The research we have done on this epidemic period through the media and the
internet to protect our health may have caused some changes in our ideas. There
was a social media during this time and we closed home, we obtained different
opinions from many people about the news on this issue and this may have led to
changes... this is a global epidemic and it is different if we think that it affects the
whole world. We also learned the opinions of people with different cultures on this
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subject... The fact that we lived through this process rather than just watching it
from a movie necessarily had an impact on our ideas.... (26 points)

Regarding scientists, studies related to vaccines changed my mind about vac-
cination. About science, science is already at the top of everything. Without sci-
ence, we could not even come to the situation we are in now (26 points)

I showed more respect to scientists and scientific studies because they did a lot
of drug trials for us. The more I thought about it, the more I realized that the
scientists’ job was very difficult (25 points)

Discussion

In the 21st century, when science and technology reached the peak of all
times, new information is increasing exponentially in a short period. For
this high storage, new virtual areas are formed, including internet and
cloud technologies. The information in question, which can be easily ac-
cessed when desired, does not need to be stored in the human mind again.
For these reasons, there are important changes like formal learning and
teaching activities in schools (Karakaya-Akcadag and Omca-Cobanoglu,
2018). Instead of memorizing scientific information in a way that includes
science lessons, children should learn the attitudes and mental process
skills they will need to solve the problems they may encounter in different
periods of their lives (Kucuk, 2021a; Tezel and Tezgoren, 2019).

In this process, it is important to need students to gain a scientific atti-
tude and behave a scientist to approach events like scientists, to question,
to think critically, and to learn the nature of scientific knowledge in this
way (Kucuk and Bag, 2018). This subject is briefly conceptualized as rais-
ing science-literate individuals. Scientific attitudes are among the compo-
nents of literacy (Koballa Jr and Glynn, 2007). In this context, numerous
researchers have investigated the attitudes towards science and also sci-
ence courses in context to science education (Ali, Akhtar, and Arshad,
2019; Cavus, Oztuna Kaplan, Sunbul, and Cetin, 2010; Cebi, 2018; Genc,
2015; Singh, 2015; Yildirim and Sensoy, 2016; Yildirim, 2018; 2020). The
studies have focused over the development of scientific attitudes and al-
ternative ways that can bring scientific attitudes to students (Balaji, 2017;
Candrasekaran, 2014; Kucuk and Yildirim, 2020; Smitha, 2012; Sumita,
2017). Among these, informal learning especially field trips outside of
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school promotes a change in learning environment design (Behrent &
Franklin, 2014). For these reasons, studies are supporting the conclusion
that some studies whose scope and content are not explained sufficiently
increase scientific attitudes as a learning product. On the other hand, stud-
ies have been conducted to show that an out-of-school learning experi-
ence, whose scope and boundaries are clear, does not differentiate these
scientific attitudes in a short time (Kucuk, 2020). The fact that attitudes are
effective characteristics and their weak potential to change in a short time
leads researchers to study the attitude variable for longer periods. The at-
titude is expressed as a phenomenon that guides the individual's behavior
and causes bias in the decision-making process (Ulgen, 1997). This is why
attitudes include the features of how people will behave in different situ-
ations. The behavioral feature of the attitude, which has cognitive, affec-
tive, and behavioral characteristics, including activating tendencies for
certain situations, is especially important. In this respect, scientific atti-
tudes were continued as zone monitoring in the first and second follow-
up after an intervention outside the school in the current research. It is an
innovative initiative to continue monitoring persistently to contribute to
the literature. In the period coinciding with the second monitoring study,
interrupting face-to-face teaching activities in schools due to the Covid-19
epidemic has another importance in terms of examining how scientific at-
titudes are structured. Although students did not have a formal experi-
ence in which they could translate scientific initiative, scientists began to
be guests at homes more than ever before. Science has begun to be put into
practice every evening in homes, especially for the Covid-19 outbreak
(Kucuk, 2021Db).

The first thing that should be emphasized in this study is that the first
and last follow-up scores of the scientific attitude scale did not change ex-
cept for the third dimension (Scientific Behavior Display). In other words,
it should be emphasized that the scientific attitudes of children in the 11-
12 age group, who have a five-week out-of-school learning experience
specific to the human and environmental unit, do not differ after the in-
tervention or even in the first follow-up (Kucuk, 2020). It may be accepted
as a normal situation that the permanence of learning products decreases
rather than increases. On the other hand, in the current research, it is a
positive situation that scientific attitudes remain stable in all dimensions
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in the first follow-up performed approximately seven and a half months
after the first implementation. This can be regarded as an effect of out-of-
school learning when other potentially unmeasurable factors are ex-
cluded. In addition, the last follow-up scores made after the first and co-
inciding with the Covid-19 epidemic period that started in March 2020 are
of another importance. The paired sample t-test measurements made for
this purpose reveals that there is no statistically significant change in the
five sub-scales except one (Scientific Behavior Display).

That is, the scientific attitude scores also remain stable in terms of total
scores, although there was a relative increase in several subscales and a
relative decrease in others (see table 3). Moreover, the situation in terms
of the third subscale is also noteworthy. For these scale scores, a significant
difference emerged between the first and last follow-up scores and in fa-
vor of the last follow-up. In other words, the scientific behavior displays
of students who had science experience out of school increased when they
were away from school. At first, although out-of-school science teaching
comes to mind as the reason for this, the more logical thing is to just at-
tribute its stability to the intervention applied and naturally seek other
reasons for its rise. To deepen this situation, an additional online survey
was conducted with the students. These data explicitly refer to topics such
as students are following scientists through communication channels re-
garding Covid-19 vaccine studies as claimed. In this process, students who
are aware of the difficulties of the work done, as well as its value for hu-
manity, have increased their scientific behavior display scores. This ex-
plains the statistical difference in favor of final follow-up in the relevant
subscale of the scientific attitude scale. Supporting this result, students'
seeing the difficulty of scientific studies in qualitative data also explains
the reason for the partial decrease in the relevant subscale scores (see the
sixth factor, Willingness to Conduct Scientific Studies). That is, although
students have achieved competence in understanding the nature of scien-
tific work, they are partially unwilling to do this work.

Conclusion

7572 o OPUS © International Journal of Society Studies



Arzu Kiigiik

This research is important to determine the long-term effect of the change
in the scientific attitudes of the students who experienced outdoor teach-
ing in science education, also included a panel study on environmental
pollution by scientists and field trips carried out specifically for the human
and environmental unit and for the environments where scientists are lo-
cated. However, it is also important in terms of revealing how the scien-
tific attitudes of students are affected by the changing conditions due to
the epidemic, as a result of the interruption of face-to-face teaching in
schools due to the Covid-19 epidemic that emerged in the last follow-up
period. In this respect, although the results of SAI II reveal a statistically
significant change in one dimension, due to the stable situation in other
dimensions, the result is attributed to the follow-up of the work and
speech of scientists in the home environment instead of teaching based on
out-of-school learning. In this context, the fact that scientific attitude does
not differ statistically despite a partial decrease or increase in the scores of
other dimensions is also considered to be a success of out-of-school science
teaching. In short, as the Covid-19 epidemic affected every stage of life, it
began to shape the scientific attitudes of students as well.
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