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Abstract

This study was conducted with the aim of identifying the impact of elective Application
of Science lessons on science courses, based on the opinions of students. The study
sample comprised fifteen volunteer 6th Grade students at secondary education level
from a school in the Turkish province of Agri, who were given elective Application of
Science lessons during the spring semester of the 2014/15 academic year. The data of
this qualitative study was collected using the semi-structured interview technique, in
accordance with the case study method. The data collected by the interviews were
subjected to descriptive and content analysis. Results of the study showed that students
enjoyed the elective Application of Science lessons and that they would like to take the
subject again in the next grade level as it made it easier for them to learn topics related
to science and contributed to their successful performance in science. The study also
found that the elective Application of Science lessons were utilized to solve
experiments or to teach topics in other science activities. Among other
recommendations, it is emphasized that the teacher’s guidebook for elective Application
of Science lessons, for all grade levels (5, 6, 7, 8), should be published as soon as
possible.
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Introduction

The development of scientific perspective involves the enhancement of an individual’s
ability to research and question, and to apply critical thinking to problem solving and decision
making skills, to be a lifelong learner, and to continue their curiosity of close and distant
environments. The scientific perspective of an individual can be made possible by ensuring
that they gain the knowledge, understanding, attitudes and values related to science. Thus, in
recent years, many countries have adopted the general aim of educating individuals to gain a
scientific perspective, or in other words, to ensure scientific literacy, especially through the
teaching of science in schools (MoNE, 2013a).

The concept of scientific literacy, which has had a place in the curricula of developed
countries for many years, was incorporated into the Turkish Science and Technology syllabus
in 2005. In order to educate individuals who are more inclined to the application of science,
that is individuals who are scientifically literate, in addition to revising the Science and
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Technology syllabus as the ‘science subject’, some other provisions were recently made. One
of these changes was the decision by the Ministry of National Education (MoNE), dated
08.05.2013, to add new elective subject to the weekly school timetable for the lower
secondary level of primary education institutions. One of the elective subjects added to the
Science and Mathematics curriculum was the Application of Science lesson (URL-1, 2014).
With this elective course, it is expected that the students’ creativity will increase, their
imagination and investigative characteristics will develop, their performance in other subjects
will improve accordingly as they gain the opportunity to apply what they learn to their lives.
The means by which the learning objectives of the elective Application of Science lessons
(EASL) can be reached, is by ensuring that the students acquire the skills of scientific process.
The following are the main principles of the Application of Science lessons and the scientific
processing skills that the students are expected to acquire (MoNE, 2013b):

Planning and starting: observation, comparison and categorization, making inferences,
estimation, predication, identifying variables

Implementation: designing the experiment, knowing and utilizing materials, tools and
equipment for experiments, collecting information and data, taking measurements, recording
data

Analysis and conclusions: data processing and development of a model, interpretation and
drawing conclusions, presentation

A review of the relevant literature found that there are only a limited number of studies
conducted regarding EASL in Turkey, as the course has only recently been included in the
secondary education curriculum (Yerer, et al, 2013; Eke, 2013; Bozdogan & Sengiil, 2014;
Yirtic, 2014; Ural Keles, Aydin & Oner, 2015). The current situation of science education in
Turkey, and the limited number of studies conducted in this field, only highlights the
significant impact that this elective course will have on Science in Turkish schools. With this
as the starting point the current study was conducted with the aim of identifying the opinions
of students as a means of determining the impact of EASL on Science courses.

Method

This research used the case study method, which provided the opportunity to apply an
in-depth investigative approach. The case to be studied can be a school, an individual or a
particular group (Wellington, 2000). This method focuses on the characteristics of the case in
question and allows for various data collection techniques to be used simultaneously (Cohen
& Manion, 1994; Cepni, 2009).

The reason for opting for the case study method in this qualitative study was the wish to
conduct an in-depth study of 6th Grade students’ opinions regarding the impact of EASL on
science COUrses.

Sample

The study sample comprised fifteen 6th Grade students at secondary education level
from a school in the Turkish province of Agri, who were given elective Application of
Science lessons during the spring semester of the 2014/15 academic year. The students were
included in the study on a voluntary basis.
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Data Collection and Analysis

The tool used for data collection in the study was the semi-structured interview
technique. The subjects to be interviewed were randomly selected from students taking the
elective Application of Science lessons (EASL). Students participating in the interviews were
coded as S1, S2, S3, ... S15, within the framework of ethical research. A total of nine
questions were asked to all the students in the interviews, which lasted for approximately 20-
25 minutes. A review of the literature was conducted before the questions for the interviews
were prepared (Cavus & Oztuna, 2013; Yerer, et al, 2013; Eke, 2013; Bozdogan & Sengiil,
2014; Yirtic, 2014; Ural Keles, Aydin & Oner, 2015). When the structure of the questions
was determined, opinions were sought from two academics in the field. In parallel to this
process, the opinions of three science and technology teachers assigned to these courses in the
schools were also sought. Once the questions were prepared, unstructured interviews were
held with a few students and the questions were finalized according to the results. The consent
of the participants was obtained to make voice recordings of the interviews. The recorded data
from the interviews were then transcribed. Data obtained as a result of the interviews were
subject to descriptive and content analysis. Content analysis is a systematic technique that
relies on coding the text according to various rules and developing a summary of the text by
means of small-scale content categories (Biiylikoztiirk, 2004: 5,195). The data obtained from
the content analysis was used to develop matrices. In the descriptive analysis, the data was
organised to take the opinions of students’ data from the interviews were analyzed by taking
into consideration the level of significance and importance and, in certain cases, various
statements were taken exactly in quotation marks.

Findings

This section of the study presents the findings obtained from the semi-structured
interviews held with the aim of determining the opinions of students taking the elective
application of science lessons regarding the science course. Nine questions were asked of the
students in the interviews and the data obtained was subject to content and descriptive
analysis. Data obtained as a result of the content analysis was used to establish nine matrices.
The findings are presented below in a format that presents the interview question, followed by
the students’ opinions.

Question 1. Do you enjoy EASL? Why?
The responses of 14 students who stated that they enjoyed EASL were analyzed and

the codes “a lot of fun”, “preparation for science lessons”, “feels comfortable with the
lecture” and “enjoys experiments” and the codes “does not enjoy experiments” and “hates
experiments” for those students who stated they did not enjoy EASL were established and are

represented in the matrix in Table 1.

Table 1. Students’ opinions about whether they enjoyed EASL or not

S.C. | ENJOY EASL I DON’T ENJOY EASL
Alot of Preparation  Feels Enjoys Does not Hates
fun for science comfortable experime  enjoy experiments
lessons with the nts experiment
lecture S
Sl * *
S2 *
S3 *
54 * *
S5 *
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S6 *

S7 *

88 * *

Sg * *

S10 *

S11 *

S12 * *
S13 *

S14 * *

S15 *

S.C: Student Code
EASL: Elective Science Applications Lecture

An examination of Table 1, which is a matrix of opinions of 6™ Grade students taking EASL
on whether they enjoy EASL and why they enjoy it, shows that out of a total of 15 students,
14 students enjoyed the application of science lessons and only one didn’t. When asked why
they enjoyed the EASL lessons, 11 students stated that the lessons are “a lot of fun”, 4
students stated it was “preparation for science lessons”, two students stated that it makes
them “feel comfortable” and two students stated that they “enjoyed experiments”, with use of
these codes, while the codes “does not enjoy experiments” and “hates experiments” Was
applied to one student and used to state the reasons for which they did not enjoy EASL. The
opinion of S4 to this question can be seen below.

I: Do you enjoy EASL? Why?
S4: 1 slowly came to enjoy the elective science applications lessons, in time I felt comfortable
and it wasn’t in the beginning but now it is enjoyable and fun.

Question 2. Does EASL have an effect on whether you like science lessons?

The result of the analysis to this question led to the formation of two preliminary codes:
“EASL has an effect on whether I like science lessons” and “I don’t like science lessons;
EASL has no effect.” Following this, taking the responses of the students who stated that
EASL had an effect on whether they enjoyed science lessons, the matrix given in Table 2 was
established by using the codes, “EASL has no effect, I liked science anyway”, “because it is
related to technology”, “we always do activities in EASL”, EASL makes science easier”,
EASL keeps science knowledge fresh”, EASL makes science lessons more enjoyable” and “I

perform better in science lessons because of EASL”.
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Table 2. Students’ opinions on whether EASL has an effect on whether they like science

lessons
EASL HAS AN EFFECT ON WHETHER I LIKE SCIENCE LESSONS I don’t like
science  lessons
easl does not
have an effect
EASL had Wealways Because EASL makes EASL EASL I perform 1 don’t science
little do EASL is it easier to Kkeeps ensures  better in lessons
effect, | activities related to understand science that science EASL has not
liked in EASL technolog  science knowled  science lessons effect on whether
science y ge fresh lessons because of | like science
anyway become  EASL lessons more
more
enjoyabl
e
s1 *
SZ * *
53 * * *
sS4 *
Ss * * * *
86 * *
87 * * * *
SS * * * * *
S9 *
S10 * *
S11
S12 *
S13  *
814 * * *
S15 *

S.C: Student Code
EASL: Elective Science Applications Lecture

An examination of Table 2 shows that, 14 out of the 15 students who participated in the
interviews were of the opinion that EASL had an impact on whether science lessons were
liked or not. Only one student stated that they did not like science lessons anyway and thus
EASL has no effect. With regard to how EASL had an impact on whether they liked science
lessons or not, the most common statement used by nine students was that EASL makes
science easier to understand and six students stated that EASL kept their science knowledge
fresh. In this sense, the statements least used was by two students who stated that it was
because EASL was related to technology. Furthermore, two students stated that EASL had an
impact, even if only a little, on the liking of science lessons. The comments of S5, for this
question, is given below.

I: Does EASL have an effect on whether you like science lessons?

S5: Yes it does.

I: How?

S5: | used to like science lessons anyway, but after the EASL lessons, | enjoy them
even more because we always do activities; they make it easier for me to understand the
topics, my grades in science are much better now.

Question 3. Does EASL make it easier for you to learn topics in science? How?

An analysis of the responses provided by the interviewed students regarding the contribution
of EASL to science lessons were coded as follows: “a repeat of the science lecture”,
“conducting activities on the topics of the science lessons”, “preparation for science
lessons”, “permanent learning with experiments”, “ease of asking questions about what was
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not understood”, “conducting different activities”’, “undertaking topics which could not be
taught in the science lessons due to lack of time”. The matrix in Table 3 was established
according to these codes.

Table 3. Students’ opinions regarding the impact of EASL on learning topics in science

S.C. IT MAKES SCIENCE LESSONS EASIER
A repeat Conducting It is Permanent Easy to ask Conducting  Undertaking
of the activities on preparation  learning questions/topics  different topics which there
science topics of the for science with not understood activities was not enough
lesson science lessons experiments time to teach in

lessons the science
lessons

Sl * * *

S2 *

83 * *

S4 *

85 * * *

SG * *

S7 *

S8 *

S9 *

S10 *

Sll * * * *

s12  * *

S13 = *

sS4 *

S15 * *

S.C: Student Code
EASL: Elective Science Applications Lecture

A review of the matrix in Table 3 shows that, the most common statement used by 11
interviewed students was “a repeat of the science lesson.” “Conducting different activizies”
was a statement made by one of the students. The opinions of S11 to this question, is given
below.

I: Does EASL make it easier for you to learn topics in science? How?

S11: | believe that EASL is a repeat of what we learn in the science lessons. We
sometimes prepare for the topics on the science lesson, sometimes we conduct the experiments
we were not able to do in the lessons; we have a more lasting learning experience with the
experiments, we can ask the teacher about the topics which were not understood.

Question 4. Does EASL make science lessons easier to understand? Why?

The codes “repeating science in EASL,” “conducting different experiments related to
science,” “solving different tests related to science topics,” “activities make it easier to
understand”, “easily asking questions in EASL”, and “EASL and science lesson topics are
similar to each other” were established from student responses and the matrix in Table 4 was
prepared.
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Table 4. Students’ opinions regarding the impact of EASL on better understanding of the
science lessons

IT MAKES SCIENCE LESSONS EASIER TO UNDERSTAND

S.C. | Repeating Conducting | Solving EASL Easily asking | EASL and | Preparation
the science | different different activities question  in | science lesson | for science
topics in | experiments | tests related | makes it easier | EASL topics are | lessons
EASL related to | to  science | to understand similar to each

science topics other
topics

Sl * * * *

S2 *

83 * * *

S4 * *

Ss * * *

SG * *

S7 *

88 * * * *

59 * *

S10 *

S11 * *

812 * * *

S13 *

S14 *

S15 * *

S.C: Student Code
EASL: Elective Application of Science lesson

S12: Sometimes EASL is a preparation for science topics because we repeat the topics or
have similar lessons and therefore it makes it easier to understand the topics of the science
lessons.

Question 5. Which of the experiments you conducted in EASL do you remember
most? Did you benefit from this activity in science lessons? How?

99 CCy

The codes “making models and solving tests in systems,” “in temperature, we conducted
experiments,” “we conducted experiments in audio,” “in electricity we made circuits,” “in
temperature we conducted experiments with mirrors” and “we solved tests about force and
motion” are presented to the reader as a result of the analysis conducted on the interview
responses of the students. The manner in which the students gained benefit in science lessons
as a result of activities were given the codes of “higher level of participation in science
lessons,” “completing project work” and “I benefitted from it in the science exam.” Table 5
shows the matrix for the codes established as a result of the analysis.

Table 5. Students’ Opinions regarding EASL activities and how students benefited from these
activities in science lessons

S.C. TOPIC-ACTIVITY BENEFITS
Systems  Tempe Audio Light Electric Force  Higher Easier Comple  Higher
Making rature - Test, Making Test level of learning  ting grades
models, Experi Experi  Experi  models participati  of project in
test ment ment ment on in  science work science
science topics
lessons
Sl * * *
S2 *
SS * * *
S4 * *
SS * * * *
SG * * * * *
orn
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57+ *
58 * * *

s9  *
s10
si1 *
s12
s13
s14
s15

*
L I

L T

S.C: Student Code
EASL: Elective Application of Science lessons

Analysis of data from student interviews showed that activities were conducted on many
different topics in EASL. Among these, systems were the highest ranked, with 11 student
responses. In addition, the table shows that there are activities and experiments conducted
under the topic headings of audio, electricity, temperature, force and motion. It is understood
from the students’ responses that solving different tests are among EASL activities. Eight
students stated that these activities were reflected in their higher grades in the science exam.
In addition, among the students’ opinions was that the activities were beneficial in their
higher participation in class and supported their project work. The opinions of S5 and S6 for
this question are given below.

I: Which of the experiments you conducted in EASL do you remember most? Did
you benefit from this activity in science lessons? How?

S5: For example, we made models about systems, in the topic of force we solved
different tests. We solve tests on each topic. We did an experiment about electricity.

I: What kind of an experiment?

S5: We made a model of a circuit.

I: What did you learn as a result of making this model? What was its benefit to you
in the science lessons?

S5: 1 learnt about circuit elements and open and closed circuits with this model. I now
speak more in the science lessons, and my grades have increased.

I: How are the activities conducted in EASL reflected in the science lessons?

S6: | have become more participative in science lessons due to the things that I learnt
in the activities conducted in the EASL, | 'm finding learning easier, | saw its advantage in the
science exam.

Question 6. In your opinion, how would the level of your performance in the
science course differ if you hadn’t taken EASL?

The codes “lower” and “no change” were assigned as a result of the analysis of
interview responses of students and the matrix in Table 6 was established.

Table 6. Students’ opinions as to how their level of performance in science would change if

they had not have taken EASL
SI S2 S3 S4 S5 S6 ST S8 S9 S0 S11  S12  S13  S14  SI5

LOWer * * * * * * * * * * * * * *

No change *
S.C: Student Code
EASL: Elective Application of Science lessons

As can be seen in Table 6, out of the 15 students participating in the study, 14 students stated
that their level of performance in science would drop if EASL were not taken, while only one
student stated that their level of performance would not change.
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Question 7. Does taking EASL encourage you to study for science lessons; does it
increase your level of interest in the lessons?

The matrix in Table 7 gives an account of the codes established for the responses of
students interviewed as a result of the analysis conducted: “I want to study more as I learn by
conducting experiments,” “I am study as | become curious about the next activity,” “I want to
study because the science lecture makes science easier” .

Table 7. Students’ opinions regarding the effect of taking EASL toward studying for the

science lessons

IT ENCOURAGES ME TO STUDY
I have a higher desire to My desire to study has My desire to study My desire to study

study when | learn about increased as my interest increased as EASL made increased when |
science with the in activities increased science lessons easier understood science was
experiments  conducted not difficult with EASL
in EASL

S1 *

SZ * *

S3 *

sS4

S5 *

56 * *

S7 *

S8 *

S9 *

S0 = *

S11 *

S12 *

S13 =

S14 = *

S15 =

S.C: Student Code
EASL: Elective Science Applications Lecture

An analysis of the students’ responses in the interviews found that taking EASL prompted
students to study for science lessons by all students. Six students responded with statements
similar to, “My desire to study increased when | understood science was not difficult with
EASL” to the question ‘Does taking EASL encourage you to study for the science lessons,
does it increase your level of interest in the lecture?’ The comments of student S12, who had
stated that EASL has no effect on liking the course and that they did not like to conduct
experiments, is given below.

S12: Some of the activities conducted in EASL are very interesting, | am curious about
the result, and this raises my interest in some science subjects and increases by desire to
study.

Question 8. Would you like to have other science-related topics in the EASL? What
are these topics?

The responses of the students in the interviews were preliminarily codes as YES and
NO. The responses of students stating “yes” were coded as “investigating the development of
hair roots”, “fossils, dinosaurs”, “unique animals”, “space”, “‘comprehensive electrical”,
“astronauts” and “living creatures”. These codes were used to compile the matrix shown in

Table 8.
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Table 8. Opinions of students regarding which other science-related topics in the EASL they
would prefer

S.C. YES, | WOULD NO, |
WOULD
NOT

Investigating Fossils, Rare Space Comprehensive  Astronauts  Living
the dinosaurs  animals electrical creatures
development of
hair roots

s1 *

S2 *

S3 *

S4 * *

Ss * *

S6 *

S7 *

S8 *

89 * *

S10 *

S11 *

S12 * *

S13 *

S14 *

S15 *

S.C: Student Code
EASL: Elective Application of Science lessons

A review of Table 8 shows that four out of the 15 interviewed students stated that they did not
want to learn other topics, while 11 students stated that they wanted to learn about other
topics. Of these topics, three students stated space and astronauts, as the highest ranked topics.
Other topics such as “investigating the development of hair roots,” “fossils, dinosaurs” and
“rare animals” were each stated by one student. Four students stated that there was not a
topic that they wanted to undertake.

Question 9. Will you take EASL next year if it is offered? Why?

Analysis of the students’ responses in the interview showed that all the students wanted to
take the subject and the codes “It is a lot of fun”, “It is preparation of Science”, “It ensures
higher grades in Science”, “It makes Science easier to understand” and “I find it boring but I
would take it because it helps me in Science” was established using the responses of students
and the matrix in Table 9 was developed.

Table 9. Opinions of students regarding whether they would like to take EASL next year if it

is offered
S.C. YES, | WOULD
It is a It is preparation It ensures Easier to |find it boring, but
lot of of Science higher understand I would take it
fun grades in the science because it helps
Science course me in Science
S1 *
S2 *
83 * *
84 * *
S5 *
S6 *
S7 *
S8 *
S9 *
S10 *
ey
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S11 *

S12 * *
S13 *

S14 *

S15 *

S.C: Student Code
EASL: Elective Application of Science lessons

A review of Table 9 shows that all the students stated that they wanted to take the course and
the most common response to the question why was that it made it “easier to understand the
science course.” Among the other responses were that it was “a lot of fun,” “it is preparation
for science,” “it ensures higher grades in science” and “boring, but I would take it because it
is preparation for Science.” The opinions of students coded S12 regarding this question is
given below.

I: Would you like to take EASL next year if it is offered? Why?

S12: Actually I find EASL boring in general, but | would take it because it helps in the
preparation for the science lessons.

I: Why do you find it boring?

S12: 1 want to conduct different activities, not simple experiments.

Discussion and Conclusion

This study was conducted to investigate the impact of EASL (included in the
curriculum in the 2013/14 academic year) on science lessons for 6th Grade students. An
examination of study’s findings showed that students liked EASL and found it enjoyable. It
was found that EASL has a significant impact on the students’ enjoyment of science due to
making science easier to understand and keeping science knowledge fresh. A study conducted
by Kaya and Boyiik (2012) with 325 students reports that, although students had an indecisive
attitude (X =2.77) toward the subject, science and technology, they showed a positive attitude
(X=3.60) toward science experiments conducted within the scope of the study. It is a known
fact that, students with a positive attitude towards science lessons have a higher academic
performance rate (Demirbas & Yagbasan, 2004; Balim, et al., 2009).

It was found in this study that EASL contributes to the learning of science topics, it makes it
easier to understand, and contributes to increased student performance in science lessons
(Table 3, 4, 5). In a study by Ural Keles, Aydin and Oner (2015), it was found that EASL
makes it easier to learn topics related to science, and another study by Bozdogan and Sengiil
(2014) reported that EASL contributed to the cognitive, emotional and psycho-motor skills of
students. According to Duvarci (2010), the use of a variety of activities has a positive effect
on the academic success of students and highlighted that through these means students can
acquire many expected behaviors .

In this study it was ascertained that students wanted to take EASL at the next grade and the
students also stated that they wanted the lessons to carry out different topics that were of
interest to them. Furthermore, the study also showed that EASL increases the motivation of
students towards science lessons and increases their desire to learn. Various studies in the
literature also state that with EASL student motivation is increased and they become more
interested in learning science (Yirtici, 2014; Ural Keles, Aydin & Oner, 2015). Other studies
also show that students have a higher liking for science topics that are learnt through
experiments and activities, they have more fun, the motivation of students increase, they
become more willing to learn science and students who had previously had no interest
become more attentive in class (Telli, et al, 2004; Bilgin, 2006; Akin, 2007; Ko¢ & Boyiik,
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2012).

An important point in the findings of the study is that it was identified that topics, which
could not be taught in the science lesson, are frequently undertaken in EASL and activities
such as problem solving are frequently the case in EASL. As emphasized by MoNE (2013a),
instead of teaching concepts and terminology, EASL should aim for students to discover
phenomenon that occurs around them based on scientific foundations by means of various
activities while ‘having a go’ and enjoying themselves. It is also stated in the same source that
activities should be conducted by experimentation, research, observation, presentation, and
modeling, whenever practically appropriate. A study by Cavus and Oztuna-Kaplan (2013)
found that teachers are guided by the suggestions published in the teaching materials
published by MoNE and generally conduct activities and, most often, experiments in EASL.
Thus, as was found in this study, as little as it may be, it is clear that to teach the topics for
which there is no time in the science lessons and to carry out problem solving activities are an
means by which to reach the objectives outlined in the syllabus of this course.

Recommendations

Within the scope of this qualitative study conducted with 6th Grade students, it was
found that EASL has a positive impact on student performance, attitude and motivation for
Science courses. However, the lack of a Teacher’s Guide Book for EASL makes it difficult
for teachers to conduct the lessons according to the objectives outlined in the curriculum.
Therefore, the publication of teachers’ guide books for all grades and for the course to be
taught by subject teachers trained in the relevant sciences will ensure that the lessons will be
conducted according to the curriculum.

The study found that the students want to conduct activities in various topics in the EASL. In
this regard, the lesson topics may be shaped according to the interest and needs of the students
by means of a student needs analysis conducted at the end of the school year.

Further, it is recommended that the effectiveness of the subject can be improved for future
years ensuring significant contributions to the science courses if students-teachers-parents
work together to identify elective courses and subject area teachers identify and resolve the
problems they come across during the teaching process.
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