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ABSTRACT

The aim of this study is to determine the extent to which experimental activities are implemented in science courses
and to examine the reasons why experiments cannot be conducted, based on the views of students, teachers, and
school administrators. The study employed an intrinsic case study design, a qualitative research method. It was
conducted in ten randomly selected middle schools in a city in the Southeastern Anatolia Region of Turkiye. Data
were collected from 10 school principals, 15 science teachers, and 20 students. The findings showed that teachers,
students, and administrators shared similar views regarding the challenges of conducting experiments. The most
frequently reported barriers were inadequate infrastructure, lack of materials, safety concerns, and disciplinary
problems. Teachers identified low motivation, insufficient guidance, heavy workload, and limited time as major
obstacles. Students reported that their low levels of responsibility, lack of prior knowledge, and insufficient
laboratory-use competencies adversely affected the process. In addition, the exam-oriented education system was
found to restrict the time allocated to experimental activities. School administrators also highlighted the absence of
a systematic monitoring mechanism. Based on these findings, several recommendations were proposed to support
the sustainability of experimental activities.

Keywords: Middle school students, School administrators, Science experiments, Science teachers, Views (teacher—
student—administrator)

Fen Deneylerini Yapamadik! Ogretmen-Ogrenci ve Okul Yéneticisi Baglaminda
Bir Durum Calismasi
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*Sorumlu yazar

Bu ¢alisma 6n inceleme siirecinde
ve yayimlanmadan énce
iThenticate yazilimi ile
taranmgtir.

0oz

Bu ¢alismanin amaci; fen bilimleri derslerinde deney etkinliklerinin uygulanma durumlarini saptamak ve deneylerin
yapilamama nedenlerini 6grenci, 6gretmen ve okul yoneticilerinin gorisleri 1s18inda detaylica incelemektir. Bu
amagla ¢alisma, nitel arastirma yontemlerinden i¢sel durum galismasi deseni kullanilarak ydratilmustir. Calisma,
Tirkiye’de Gilineydogu Anadolu Bolgesi'nde yer alan bir sehirden rastgele belirlenen on farkli ortaokulda
gerceklestirilmistir. Bu dogrultuda calismaya, gonulli olan 10 okul mudurt, 15 fen bilimleri 6gretmeni ve 20
ogrenciden elde edilen veriler dahil edilmistir. Calismanin bulgulari incelendiginde 6gretmen, 6grenci ve okul
yoneticisi baglaminda deneylerin yapilmasinda yasanan zorluklara iliskin gorislerin buylk Olclide ortlstugu
gorulmustir. Yapilan gorismeler sonucunda 6zellikle altyapi kosullarinin yetersizligi, malzeme eksikligi, gtivenlik
sorunlari ve disiplin problemleri kategorilerinin 6ne ¢iktig1 goriilmektedir. Ogretmenler agisindan bakildiginda; deney
yapma konusundaki motivasyon eksikligi, kilavuz eksikligi, yogun is yiki ve zaman kisithhgi, uygulamalarin 6niindeki
dnemli engeller olarak belirlenmistir. Ogrenciler; sorumluluk alma diizeylerindeki diistikligiin, &n bilgi eksikliklerinin
ve laboratuvar kullanimindaki yetersizliklerin stireci olumsuz etkiledigini ifade etmislerdir. Ayrica, egitim sisteminde
sinavlarin belirleyici roliniin, 6gretmen ve Ogrencilerin deneysel uygulamalara ayirdiklari zamani sinirladigi
gorilmistir. Okul yoneticileri de deneylerle ilgili sistematik takip mekanizmasi eksikligi tespitinde bulunmusglardir.
Bu bulgular dogrultusunda galismada, deney etkinliklerinin strdirilebilirligini saglamaya yonelik gesitli 6nerilerde
bulunulmustur.

Anahtar Kelimeler: Fen bilimleri 6Gretmenleri, Fen deneyleri, Gértisler (6gretmen-égrenci-yonetici), Okul
y6neticileri, Ortaokul 6grencileri
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1. Introduction

Science education is of great importance for
individuals to cope with the demands of the 21st century
and become critically thinking citizens (OECD, 2018). In
this context, through science education, it is important for
students to recognize the contributions of science to
society and understand scientific processes. For
individuals to construct science accurately in their minds,
they need to master scientific process skills in order for
societies to sustain development and well-being (Zeidler
et al., 2005). Scientific process skills include the abilities
used by scientists during their work, such as observing,
measuring, classifying, recording data, formulating
hypotheses, using data and creating models, manipulating
and controlling variables, and conducting experiments
(Ministry of National Education [MoNE], 2018). By
applying scientific methods in ways similar to professional
scientists (Keselman, 2003), students can evaluate
complex problems in the light of scientific knowledge and
develop the ability to generate solutions to these
problems (Abd-El-Khalick et al., 2004). In particular,
experimentation skills are emphasized at every grade level
in science curricula. When middle school curricula are
examined, it is seen that this emphasis is also supported
guantitatively. In the 2018 Science Curriculum, 22 learning
outcomes, and in the 2024 Science Curriculum, 35
learning outcomes explicitly emphasize that students will
learn by experimenting, discovering, and comparing
concepts through hands-on activities (Ministry of National
Education [MoNE], 2018; MoNE, 2024). These figures
clearly demonstrate that experiment- and practice-
oriented learning is one of the central components of the
curriculum,.

Experimental activities in science education, referred
to as “practical work,” encompass a variety of school
experiences in which students interact with equipment,
materials, or secondary data sources to observe and
understand the natural world. In this context, the
experimental method holds a unique and central role in
the science curriculum as a way of understanding the
natural world (Hofstein et al., 2013). The importance of
experimentation, regarded as the central activity of the
scientific method, is emphasized by science standards and
curricula worldwide (National Research Council [NRC],
1996, 2000, 2012). Experimentation based on inquiry-
based learning strategies (RoOnnebeck et al., 2016) offers
opportunities to enrich learning outcomes while also
bringing significant challenges for both students and
teachers. For permanent and meaningful learning to
occur, students need to take an active role in the learning
process and filter newly acquired knowledge through the
lens of their prior understanding (Akpinar & Yildiz, 2006).
In this respect, laboratory practices in science education
are of great importance in creating active, meaningful,
and lasting learning environments (Akdeniz &
Karamustafaoglu, 2003).

Experiments serve not only the purpose of verifying
knowledge but also play an important role in developing

students’ skills in properly using laboratory instruments
and equipment, as well as testing, analyzing, and
synthesizing the schemas obtained from experiments
(Kocakilah & Savas, 2011; Muslu Kaygisiz et al., 2017; Ren,
2022). Through experimental activities, students gain
interest in science by experiencing abstract scientific
concepts in more concrete ways. Lessons conducted
through science experiments play a significant role in the
more effective and efficient learning of scientific topics
and in the discovery of concepts, principles, and laws
(Boyuk et al.,, 2010). Through the experiments they
conduct, students can make observations, formulate
hypotheses, record data, and obtain detailed information
(Duran, 2012).

Most science teachers believe that scientific
knowledge and processes should be carried out through
laboratory-based lessons because “science is a hands-on
discipline.” However, various challenges arise in the
implementation of experimental activities. Factors such as
teachers’ heavy workload, exam-oriented education
systems, inadequate conditions for experimentation and
practice, and limited administrative support negatively
affect the process of conducting experiments (Aykutlu et
al., 2016; Kim et al., 2001; Kog-Unal & Seker, 2020; Yilmaz-
ince & Kutlu, 2014; Yuziak et al., 2020). Research also
indicates an inconsistency between science teachers’
instructional practices regarding practical work and the
teaching philosophies they express (Abrahams & Millar,
2008). As a consequence of this inconsistency,
examinations of practical work reveal that students are
often engaged in “cookbook-style” activities in which they
merely follow rigid instructions, while teacher—student
interaction remains at a low level. This situation limits the
development of students’ scientific thinking skills and
causes experiments to be conducted more as mechanical
tasks than as genuine scientific processes (Erduran &
Dagher, 2014).

Although the contributions of laboratory studies to the
learning process in science education are well recognized,
significant  problems  regarding  efficiency and
effectiveness in practice still persist (Hofstein et al., 2013).
It is stated that when teachers think of conducting
experiments, they primarily focus on students’ use of
physical objects and equipment; however, they do not
provide sufficient encouragement for relating
observations to conceptual ideas or for understanding the
processes of scientific inquiry (Abrahams & Millar, 2008).
This situation demonstrates that experiments should be
used effectively not only as tools for reinforcing
theoretical knowledge, but also for fostering skills such as
scientific thinking, problem solving, and collaboration.

Although the contributions of laboratory studies to
learning in science education have long been emphasized,
both national and international research indicates that
experimental activities are not implemented at the
expected level in practice. Most teachers report that they
are unable to integrate experiments regularly into

681



Giirkan and Ardug / Cumhuriyet International Journal of Education, 15(1): 680-703, 2026

classroom routines, and the practices carried out are carried out in middle school science courses and to
often described as superficial, unstructured, or examine in depth the factors preventing the
inappropriate for their intended purposes (Hofstein etal., implementation of experiments, based on the views of
2013). In this context, although the 2024 Science teachers, students, and school administrators, who are
Curriculum has quantitatively differentiated some the main stakeholders of the educational process. In this
traditional experimental learning outcomes, it has regard, the 2018 Science Curriculum was first examined in

qualitatively placed scientific process

experimental design at the center,

experimentation not as an outcome

skills and order to determine how experiments are structured

approaching  within the curriculum. In Table 1, all learning outcomes
but as a related to conducting experiments at the middle school

comprehensive competency process (Ministry of National level are listed, thereby presenting the curriculum’s

Education [MoNE], 2024).

approach to experimental learning in a holistic manner.

Within this framework, the present study aims to
reveal the extent to which experimental activities are

Table 1. Learning Outcomes Related to Experimentation in the 2018 Science Curriculum

Grade Level Unit Name

Learning Outcome

Force Measurement and
Friction

F.5.3.2.2. Discovers through experimentation the effect of frictional force on
motion in various environments.

Matter and Change

F.5.4.1.1. Makes inferences based on data obtained from experiments showing
that substances can change state under the effect of heat.

F.5.4.2.1. Determines the melting, freezing, and boiling points of pure

(]
° Matt d Ch .
g atteran ange substances through experiments.
< Matter and Change F.5.4.3.2_. Conducts experiments shoyving heat_ exchange when liquids with
n different temperatures are mixed and interprets the results.
F.5.4.4.1. Conducts experiments demonstrating that substances expand and
Matter and Change .
contract under the effect of heat and discusses the results.
. . F.5.5.4.2. Discovers through experimentation the variables affecting the
Propagation of Light .
formation of a full shadow.
. F.6.3.1.2. Observes through experimentation more than one force acting on an
Force and Motion .
object.
Matter and Heat F.6.4..1.2. Compare.s throug.h experimentation .how the spaces between
particles and particle motion change depending on changes of state.
F.6.4.2.2. Calculates the densities of various substances based on self-designed
Matter and Heat .
experiments.
F.6.4.2.3. h ities of immiscible liquids th h
% Matter and Heat 6 3. Compares the den§|t|es o _|mm|SC|b e liquids throug
o experimentation.
2 . F.6.5.2.1. Discovers through experimentation that sounds are heard differently
=] Sound and Its Properties
© when the sound source changes.
. F.6.5.2.2. Discovers through experimentation that sounds are heard differently
Sound and Its Properties . .
when the medium of sound propagation changes.
Systems in Our Body and F.6.6.2.2. Demonstrates through a self-designed experiment the relationship
Health between the senses of smell and taste.
. - F.6.7.2.1. Predicts the variables affecting the brightness of a bulb in an
Transmission of Electricity . N L. .
electrical circuit and tests predictions through experiments.
Pure Substances and F.7.4.3.3. Determines through experimentation the factors affecting the rate of
g Mixtures dissolution.
e Interaction of Light with F.7.5.3.2. Observes the refraction of light experimentally using convex and
2 Matter concave lenses.
~ Interaction of Light with F.7.5.3.3. Determines experimentally the focal points of convex and concave
Matter lenses.
F.8.3.1.1. Discovers through experimentation the variables affecting solid
Pressure
pressure.
g Matter and Industry F.8.4.5.1. Discovers through experimentation that heating depends on the type
o of substance, mass, and/or temperature change.
g Matter and Industry F.8.4.5.2. Discovers.through experimentation that the heat required for change
0 of state is related to the type and mass of the substance.

Electric Charges and
Electrical Energy

F.8.7.1.3. Recognizes different types of electrification through experiments.
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Table 2. Learning Outcomes Related to Experimentation and Process Skills in the 2024 Science Curriculum

Grade Level

Unit Name

Learning Outcome

5th Grade

Electricity in Our Life

FB.5.6.1.2. Ability to conduct an experiment based on a drawn electrical
circuit diagram.
a) Designs an experimental setup consistent with the drawn electrical
circuit.
b) Analyzes the data collected from the experiment.

6. sinif

Motion under the Effect of
Force

FB.6.2.1.2. Ability to conduct experiments on the motion of an object
under balanced and unbalanced forces.
a) Designs an experimental setup demonstrating the effects of balanced
and unbalanced forces on motion.

Reflection of Light and Colors

FB.6.4.1.2. Ability to explain the relationship between incident ray,
reflected ray, and the normal using evidence in light reflection.
a) Records experimental data related to light reflection.

Reflection of Light and Colors

FB.6.4.2.1. Ability to make scientific inferences about mirror types in daily
life.
a) Identifies properties of mirror types through experimentation.

Distinctive Properties of Matter

FB.6.5.2.1. Ability to conduct experiments showing melting, freezing, and
boiling points of substances.
a) Designs experiments demonstrating phase change temperatures.
b) Conducts measurement and data analysis related to the experiment.

Distinctive Properties of Matter

FB.6.5.3.2. Ability to make deductive reasoning about the densities of
various substances based on experimental results.
a) Forms and tests hypotheses regarding the densities of different
substances.

Electricity Conduction and
Resistance

FB.6.6.1.1. Ability to conduct experiments showing electrical conductivity
of materials.
a) Constructs an electrical circuit to test conductivity.
b) Analyzes the conductivity results of materials.

Electricity Conduction and
Resistance

FB.6.6.2.1. Ability to conduct experiments identifying variables affecting
bulb brightness in an electrical circuit.
a) Designs an experiment identifying variables affecting bulb brightness.
b) Measures and analyzes related variables.

7th Grade

Refraction of Light and Lenses

FB.7.4.2.1. Ability to make scientific inferences about lens types.
a) ldentifies properties of lenses through experimentation.

Journey into the Nature of
Matter

FB.7.5.4.1. Ability to conduct experiments for separating mixtures.
a) Designs experiments for separating different mixtures.
b) Performs measurement and data analysis.

Electrification

FB.7.6.1.2. Ability to conduct experiments to determine types of
electrification.
a) Designs experiments to observe electrification types.
b) Analyzes experimental results.

8th Grade

The World of Sound

FB.8.4.1.2. Ability to conduct experiments on environments where sound
can propagate.
a) Conducts experiments related to sound propagation mediums.

The World of Sound

FB.8.4.1.3. Ability to conduct experiments related to sound properties
causing high/low pitch perception.
a) Conducts experiments on sound pitch perception.
b) Analyzes collected measurement data.

Periodic Table and Interaction
of Matter

FB.8.5.3.1. Ability to make scientific inferences about chemical reactions.
b) Records observations from experiments.
c) Evaluates experimental data.

Periodic Table and Interaction
of Matter

FB.8.5.4.4. Ability to conduct experiments on the effects of acids and
bases on various substances.
a) Designs experiments showing effects of acids and bases.
b) Performs measurement and data analysis.

Journey of Electricity

FB.8.6.1.1. Ability to conduct experiments on the effect of circuit
configurations on bulb brightness.
a) Designs experiments based on different circuit configurations.
b) Collects and analyzes experimental data.
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Table 1 presents how the experimental activities that
students are expected to perform within the scope of
scientific process skills are structured across the 5th-8th
grades in the 2018 Science Curriculum. When the learning
outcomes are examined, expressions such as “conducting
experiments,” “discovering through experimentation,”
“self-designed experiment,” and “comparing through
experimentation” stand out, emphasizing the importance
that the curriculum places on practical work.

When the 2024 Science Curriculum is examined, it is
seen that the approach to experimental learning has
changed significantly. In this curriculum, learning
outcomes related to experimentation have not only
increased in number, but have also been defined together
with “process components,” presenting a framework in
which scientific process skills such as experimental design,
measurement, data collection, and analysis are structured
in detail (Table 2).

The 2024 Science Curriculum not only addresses the
experimental process at the level of “conducting
experiments,” but also expands it to include detailed
process components such as experimental design,
measurement, data collection, data analysis, and scientific
inference. In this framework, 35 statements related to
experimentation are included in the curriculum.

Based on the fact that both the 2018 and 2024 Science
Curricula place strong quantitative and qualitative
emphasis on practical competencies such as
experimentation and scientific process skills, the
structural and pedagogical barriers to the effective
implementation of science experiments are presented in
the relevant literature in order to establish the rationale
for the research problem and to identify the gap in the
existing literature.

Research shows that science teachers’ perceptions of
experimental processes differ from those of scientists.
This is mainly due to clear differences between students
and scientists in terms of background knowledge, time,
and available resources (Wei & Li, 2017). Despite this,
teachers use classroom experiments not only to support
theory, but also for demonstrations, hands-on activities,
observations, and knowledge acquisition, and they
emphasize that such experiments are enjoyable, thought-
provoking, and supportive of learning (Kamarainen et al.,
2023). Although experiments are known to provide
valuable learning opportunities (Camerer et al., 2018;
Gericke et al.,, 2023; Wei & Li, 2017), they are also
considered to involve significant challenges for learners
(Kranz et al., 2023). This is because the experimental
process is a complex task requiring a range of cognitive
skills such as forming research questions, developing
hypotheses, planning and conducting experiments,
analyzing data, and drawing conclusions (Gericke et al.,
2023; Stroupe et al., 2015).

When national literature on the implementation of
experiments in science classes is examined, it is seen that
the main barriers in practice are multidimensional,
including structural, pedagogical, and student-related
factors. Research indicates that the most frequently
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reported reason for the ineffective implementation of
science experiments is structural inadequacy. Even when
schools have laboratories, physical constraints such as
lack of materials and equipment, overcrowded
classrooms, infrastructure problems, and limited lesson
time restrict the implementation of experiments
(Sogukpinar & Gindogdu, 2020; Giines et al.,, 2013;
Uluginar et al., 2004). Some studies have found that due
to these equipment shortages and time limitations,
teachers prefer to continue theoretical instruction in
classrooms instead of using laboratories (Demir et al.,
2012). Inadequate laboratory conditions also lead to many
students being unable to conduct experiments and to
insufficient use of laboratory environments (Glines et al.,
2013).

In addition to structural problems, curriculum- and
pedagogy-related issues also limit implementation.
Teachers often perceive science curriculum activities as
excessive in number and not always appropriate for
students’ level (Karakolcu Yazici & Ozmen, 2015). Even
pre-service teachers face difficulties in designing and
implementing experiments, particularly due to lack of
materials, insufficient theoretical knowledge, and low
self-confidence (Kocakiilah & Savas, 2011; Onen & Cémek,
2011). Furthermore, due to the dominant role of high-
stakes examinations, especially 8th-grade students tend
to focus on test-solving rather than conducting
experiments, which reduces the use of laboratory
activities (Glnes et al., 2013). In special contexts such as
distance education, teachers also report difficulties
related to lack of materials, low student motivation, and
challenges in ensuring active student participation
(Bostan Sarioglan et al., 2020).

The literature also presents approaches that may
address these issues. In particular, experiments
conducted with simple materials have been found to
positively contribute to science teaching, to change
students’ perceptions of laboratories by expanding the
idea that experiments can be conducted outside formal
laboratory settings, and to be feasible for teachers to
implement (Anilan et al., 2020; Onen & Cémek, 2011;
Sontay & Karamustafaoglu, 2018). It has also been shown
that in-service training focused on such simple
experiments increases teachers’ confidence in conducting
new experimental activities (Uzal et al., 2010).

These findings collectively demonstrate that the
reasons behind the limited implementation of
experiments are complex and multidimensional, ranging
from structural barriers to pedagogical deficiencies.
However, most existing studies tend to focus on the
perspectives of a single stakeholder group. In this context,
the present study aims to examine the implementation
status of experimental activities in middle school science
classes and to investigate in depth the multidimensional
factors preventing their implementation, based on the
perspectives of key stakeholders in education: teachers,
students, and school administrators. Accordingly, the
following research questions are addressed:
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e What is the level of implementation of experiments
in science classes?

e What are the reasons for the non-implementation of
experiments according to school administrators’
views?

e What are the reasons for the non-implementation of
experiments according to teachers’ views?

e What are the reasons for the non-implementation of
experiments according to students’ views?

2. Method

2.1 Research Model

Since the purpose of the study is to determine the
reasons for the non-implementation of experimental
activities in science courses through the real experiences
of students, teachers, and school administrators, the
research was conducted using a qualitative research
design, specifically a case study approach. A case study is
a research design that involves the in-depth description
and analysis of a bounded system (such as a person,
program, event, or process) (Capar & Ceylan, 2022; Yin,
2018).

A case study includes the stages of defining research
guestions, developing sub-problems, identifying the case,
selecting the study group, collecting data, relating the
collected data to sub-problems, analyzing and
interpreting the data, and reporting the findings (Yildirim
& Simsek, 2016). Since this study aims to examine a single
case—the reasons for the non-implementation of
experimental activities—in depth, it is classified as an
intrinsic case study (Ozeng, 2022).

2.2 Participants

In case studies, purposive sampling is widely used in
order to collect rich and relevant data aligned with the
purpose of the research (Palinkas et al., 2015). In this
study, schools from different settlement areas were
selected, and voluntary participants were identified from
these schools to proceed with the research process. In
case study research, selecting appropriate participants is
essential for obtaining more valid and reliable data. It is
recommended that informal interviews be conducted
with potential participants in order to better understand
them and select the most suitable sample (Yildirm &
Simsek, 2016).

The data in this study were collected from 10 different
middle schools located in a city in the Southeastern
Anatolia Region of Tirkiye. The schools were randomly
selected from across the city. In this context, data were
obtained from 10 volunteer school administrators, 15

science teachers, and 20 students. Some demographic
information about the participants is presented in Table 3.

Table 3. Demographic Information of the Participants

Participants Gender Experience /Grade Level
S~ (%] (%]

v 2% 28 53 53T

@ § sc §e L8 9P

© £ Lo > h ¥ o

= ) he Oc <5 &F

=18 T8 LN b2

— ulz -~ =~
Administrators 8 2 3 4 2 1
Teachers 5 10 6 4 2 3
Students 8 12 5 5 5 5

When Table 3 is examined, it is seen that the majority
of school administrators are male, whereas male
participants are fewer in number among both students
and teachers. The student sample was selected equally
across all grade levels, and no significant difference is
observed in the distribution of teachers’ and
administrators’ years of professional experience.

2.3 Data Collection Tools

This study was conducted in two stages. First, data
were collected from 30 randomly selected middle schools
in order to determine the implementation status of
science experiments across schools and grade levels. In
the second stage, a participant group was formed for the
purpose of conducting a qualitative investigation, and
qualitative data were collected. Based on the findings, 17
schools where experimental activities were conducted at
lower rates were selected for the case study. However,
since sufficient information could not be obtained from
teachers or school administrators in 7 of these schools
regarding the purpose of the study, the research was
continued with 10 schools.

2.3.1. Determination of the Implementation Status of
Experiments

To determine whether experiments were conducted,
a form listing the names of experiments was developed.
In the selected schools, three students at each grade level
and the relevant teacher were asked to complete these
forms by referring to the textbook, in order to identify the
implementation  status of experiments. When
discrepancies were found between teacher and student
responses, the data were shared and consensus was
reached. Following the member checking approach
recommended in qualitative research, the data were re-
examined, and brief follow-up interviews were conducted
with participants (students and teachers). Differences
were clarified to ensure the reliability of the findings.
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2.3.2 Interviews

After obtaining participant consent forms, institutional
permissions, and ethics committee approval, interviews
were conducted. Semi-structured interview forms
developed by the researchers were used, and separate
interviews were conducted with administrators, teachers,
and students. The interviews lasted approximately 28
minutes on average. Since some participants did not
consent to audio recording, the interviews were
documented in written form, and participant
confirmation was obtained at the end of each interview.

2.3.3 Interview Questions

A semi-structured interview form was used to obtain
the views of students, teachers, and school
administrators. During the preparation phase, different
sets of questions were developed for each group in line
with the purpose of the study. Student-oriented questions
focused on the frequency of experiments, encountered
difficulties, safety issues, and laboratory usage. Teacher
interviews addressed physical conditions, professional
competence, motivation, time constraints, and
curriculum-related  factors.  School administrators
interviews focused on infrastructure adequacy, budget,
administrative support, and teachers’ views on laboratory
work. The question forms were reviewed by two science
education experts and two science teachers. Based on
feedback regarding language, scope, and content, the
final versions were prepared. In addition, the questions
were piloted with students not included in the study
group to check comprehensibility, and simplifications
were made accordingly. Considering that some school
administrators may not have a strong background in
science education, the interview questions were also
adapted appropriately. The ethical procedures of the
study were as follows:

e Ethical approval was obtained from the Inonu
University Social and Human Sciences Scientific Research
and Publication Ethics Committee (Decision No. 17,
Session No. 13, dated 08.07.2024).

e Informed consent was

participants.

obtained from all

2.4 Data Analysis

The data in the study were analyzed in two stages. In
the first stage, the forms containing data from
schools/classes where experiments were conducted less
frequently were examined using descriptive analysis
(Miles & Huberman, 1994). In addition, teachers’ lesson
plans were reviewed, and document analysis was
employed to confirm the obtained data.

In the second stage, the data obtained from the
interviews were analyzed using content analysis. Content
analysis is an analytical method that enables the
meaningful categorization of concepts by generating
codes, categories, and themes from the collected data
(Yildirnm & Simsek, 2016). In this study, the responses
were transferred into a computer environment, and two
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researchers independently generated codes from the
responses. Similar codes were then grouped together to
form themes.

2.5 Validity and Reliability

In this study, the criteria of credibility, dependability,
confirmability, and transferability proposed by Lincoln
and Guba (1985) were addressed. For credibility, data
obtained from students, teachers, and school
administrators were compared to ensure consistency. In
addition, interview transcripts were shared with
participants for member checking. For dependability, all
stages of data collection, coding, and theme development
were documented in detail. During the content analysis
process, independent coding by two researchers was
compared to ensure confirmability of the findings. For
transferability, the methodological procedures describing
how the findings were obtained were presented in detail.

3. Findings

Table 4 presents the implementation rates of
experimental activities in all schools included in the
sampling phase, the selected schools where experiments
were conducted at lower rates, and the schools included
in the case study in line with the purpose of the research.

Table 4. Findings on the Implementation Status of
Experiments

Rate of Non-
Number .
Sample Group of Implementation of
Schools Experiments and
Activities (%)
Total schools from which 30 78
data were collected
Selected schools where
experimental activities 17 85
were less frequently
implemented
Schools suitable for in-
depth data collection 10 84

aligned with the study
purpose

Data were collected from a total of 30 schools
regarding the implementation of experiments. Based on
the collected data, 17 schools where experimental
activities were less frequently conducted were selected.
While the rate of non-implementation of experiments was
78% across the 30 schools, this rate was calculated as 85%
in the selected 17 schools. Among these 17 schools, the
rate was determined as 84% in the 10 schools where data
could be obtained in line with the purpose of the study.

Following the quantitative data on the
implementation rates of experiments, in order to obtain
more in-depth information regarding the reasons for this
situation, school administrators were interviewed. The
codes, categories, and sample statements derived from
administrators’ responses are presented in Table 5.
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Table 5. Findings from School Administrators’ Views

Category Code

Sample Statement

Lack of Materials

Inadequate Physical Conditions
Maintenance and Repair Needs

Physical Conditions

Non-Instructional Use of Spaces

Teachers report that there are missing materials.
We need plumbing; there is no sink.
The cabinets are very old; walls and floors need repair.
We do not have an available area that can be used as an
archive in the school.

Lack of Financial Resources
Lack of In-Service Training
Financial and Administrative

- Bureaucratic Barriers
Conditions

Lack of Systemic Monitoring

We allocate our budget mostly to basic needs.
I have not heard of any training in this area.
We submit requests for missing materials, but we do not
receive responses.
There is no system in our school, provincial directorate, or
ministry that tracks whether experiments are conducted.

Teacher Indifference

Lack of Teacher Motivation
Teacher-Related Factors

Teacher Competence

Teachers find theoretical instruction easier.

We try to encourage teachers, but we cannot implement
every experiment; after a few attempts, it is abandoned
again.

Some teachers are not sufficiently competent. There
should be example experiment videos on Education
Information Network (EBA).

Negative Student Behaviors

Student-Related Factors
Discipline Problems

Students may harm each other; one student touched a
hot beaker to a friend’s hand.
Students entering a different environment become more
curious and focus more on the setting than the lesson or
experiment.

Safety Risks

Insufficient Safety Measures

Although dangerous experiments have been reduced,
there are still experiments that may cause harm, so
caution is necessary.

We cannot control every student; we do not have
personnel assigned specifically for the laboratory.

When Table 5 is examined, school administrators
generally attribute the non-implementation of
experiments to physical conditions, financial constraints,
and teacher- and student-related factors. They specifically
report issues such as lack of materials, inadequate
physical  conditions, maintenance needs, non-
instructional use of spaces, lack of financial resources,
insufficient in-service training, bureaucratic barriers, lack
of systemic monitoring, teacher indifference, lack of
motivation, insufficient teacher competence, discipline

Table 6. Findings from Teachers’ Views

problems, safety risks, and inadequate safety measures as
factors preventing the implementation of experimental
activities.

In addition to these structural and systemic issues
reported by school administrators, teachers’ perspectives
on conducting experiments are also important for
understanding the implementation process. In this
context, the codes, categories, and sample statements
derived from teachers’ views are presented in Table 6.

Category Code

Sample Statement

Lack of Materials

Materials are either not available or, because many
teachers use them, they are disorganized and we cannot
find them. Without a laboratory supervisor, conducting

experiments becomes a major burden...

Physical Conditions

Inadequate Physical Conditions

There is no structure for ventilation, and no proper
benches or sinks suitable for experiments.

Maintenance and Repair Needs

The laboratory needs serious renovation.

Non-Instructional Use of Space

It is also used as a storage room.

Insufficient Time

To conduct experiments properly, | would have to use even
break times.

Heavy Workload

| teach many classes; sometimes | cannot even remember
what | did in each one.

Conditions and Time Lack of Experience

Honestly, | do not know how to conduct some
experiments.

Lack of Guidance

I think teacher guides (books or videos) would encourage
me.

Parents/External Pressure

Parents and administration may put pressure regarding
exam anxiety; exams are considered more important.

Technological Limitations

The technological infrastructure is not sufficient.
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Table 6 (Continued)

Lack of Financial Resources

We do not have a budget to cover missing materials.

Lack of In-Service Training

Motivating and encouraging activities could be organized.

Bureaucratic Barriers

We report our deficiencies to administrators, but there is
no feedback.

Financial and Administrative

Curriculum / Lesson Schedule

When preparing the timetable, the presence of multiple
science teachers is not considered.

Conditions
Curriculum Overload

The curriculum is very dense; if we do experiments, we
cannot finish the syllabus.

Exam Pressure

There is a national exam reality; solving test questions
becomes more important.

Overcrowded Classes

Large class sizes make classroom management difficult.

Student Behavior

When students go to a different environment such as the
laboratory, they show more behavioral problems.

Student-Related Factors
Discipline Problems

A camera recording system should be installed in the
laboratory.

Safety Risks

For example, when heating water we use heaters, which
creates dangerous situations.

Safety

Insufficient Safety Measures

The building is old and lacks fire systems and smoke
detectors.

When Table 6 is examined, teachers generally report
that the non-implementation of experiments is due to
physical conditions, time constraints, financial and
administrative issues, and student-related factors. They
emphasize factors such as lack of materials, inadequate
physical conditions, maintenance needs, non-
instructional use of laboratory spaces, time limitations,
workload, lack of experience, lack of instructional
guidance, parental pressure, technological deficiencies,

Table 7. Findings from Students’ Views

lack of financial resources, insufficient in-service training,
bureaucratic barriers, curriculum and timetable issues,
curriculum overload, exam pressure, overcrowded
classrooms, student behavior problems, discipline issues,
safety risks, and insufficient safety measures.

In order to evaluate the implementation process of
experiments in schools in a more holistic way, students’
perspectives are also important. In this context, the codes,
categories, and sample statements derived from students’
views are presented in Table 7.

Category Code

Sample Statement

Theoretical Instruction
Instructional Approach

Exam Preparation

Our teacher makes us write a lot, so there is no time left for
experiments.
Our teacher explains experiments to us; there is no real need
to do them.
We solve questions for scholarship exams and High School
Entrance Exam (LGS).

Overcrowded Classrooms
Physical Conditions
Inadequate Physical Conditions

Our class is very crowded; even going to the laboratory causes
problems. There are fights over seats every time.
Our teacher says the laboratory is not suitable for
experiments; materials are missing.

Responsibility

Discipline Problems
Student-Related Factors

Inappropriate Behaviors

Lack of Knowledge

Our teacher assigns tasks related to experiments, but some
classmates forget to bring materials.

When we do experiments, some classmates do not follow the
teacher’s instructions, causing problems, so the teacher may
avoid doing experiments.

After an experiment, one of our classmates touched a hot
beaker and burned another student’s hand.

We do not know how to behave in the laboratory or what we
should pay attention to.

When Table 7 is examined, students report factors
related to instructional approach, physical conditions, and
student-related issues. They emphasize excessive writing
activities, prioritization of test preparation, theoretical
teaching, inadequate physical conditions, lack of student
responsibility,  discipline  problems, inappropriate
behaviors, and lack of knowledge as reasons for the
limited implementation of experimental activities.
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4. Discussion

This study aims to examine the non-implementation of
experiments and activities in science courses through the
experiences of students, teachers, and school
administrators. When the findings from the three groups
(students, teachers, and administrators) are analyzed, it is
observed that the reasons for not conducting experiments



Giirkan and Ardug / Cumhuriyet International Journal of Education, 15(1): 680-703, 2026

largely overlap. All three groups highlighted inadequate
physical conditions, lack of materials, safety risks, and
disciplinary problems. School administrators and teachers
also emphasized teachers’ insufficient qualifications and
motivation, bureaucratic barriers, lack of financial
resources, and limited in-service training opportunities.
Teachers and students additionally pointed to an exam-
oriented education system, excessive note-taking,
instruction dominated by test preparation, and crowded
classrooms. In addition, only teachers mentioned heavy
workload, time management issues, lack of technological
infrastructure, parental exam pressure, and curriculum
overload, while only students referred to lack of
knowledge about laboratory use and lack of responsibility
as individual factors. Only administrators emphasized the
absence of a systematic monitoring mechanism for
experiments and activities. These findings indicate that
experimental practices are interrupted due to multiple
interrelated factors.

When the findings are considered holistically, it is
evident that there are many interconnected factors
affecting the non-implementation of experiments. For
instance, inadequate physical infrastructure may
negatively affect teachers’ pedagogical self-confidence.
Therefore, teachers may prefer theoretical instruction
instead of conducting experiments and activities.
Moreover, teachers’ withdrawal from laboratory practices
may significantly hinder students’ skill development and
also lead to disciplinary problems and difficulties in
classroom management. Although issues such as physical
deficiencies and safety concerns are reported by teachers,
their pedagogical implications should not be ignored.

Regarding physical conditions, factors such as lack of
materials, inadequate laboratory environments (e.g.,
absence of sinks, limited space), maintenance and repair
needs, inappropriate use of laboratories for other
purposes, and overcrowded classrooms were frequently
emphasized. Sogukpinar and Glindogdu (2020) reported
overcrowded classes and inadequate laboratory
infrastructure. Yurttas Kumlu (2022), in a study with pre-
service teachers, found that participants perceived
laboratories as physically inadequate and disorganized,
which reduced their willingness to conduct experiments.
Similarly, Gericke et al. (2023) reported spatial limitations
and material shortages in low-income schools.
Ndihokubwayo (2017) emphasized that lack of materials
negatively affects the implementation of experiments.
These studies align with the findings of the present
research. It is therefore clear that physical conditions
negatively affect the frequency of experimental activities.
To increase the implementation of experiments in
schools, it is necessary to ensure adequate materials,
appropriate physical conditions (e.g., water and electrical
installations, sinks), sufficiently large laboratories, and
non-overcrowded classrooms. In addition, laboratories
should be properly maintained and not used for purposes
other than their intended function.

The findings also indicate that safety risks and
disciplinary issues are among the reasons for not

conducting experiments. Participants reported potential
dangers from equipment such as heaters and insufficient
safety measures such as fire alarms and smoke detectors.
In addition, student misbehavior and failure to follow
instructions may result in harm to others. It is also noted
that a single teacher is not sufficient to control all
students, and the lack of dedicated laboratory personnel
further increases safety concerns. Similar issues have
been reported in the literature (Gericke et al., 2022;
Mendez & Senining, 2023; Shivolo & Mokiwa, 2024),
where safety concerns significantly reduce the
implementation of experiments.

Another important factor affecting the use of
experiments in science education is teachers’ lack of
motivation. The literature shows that teachers’
engagement in experimental activities is influenced by
multiple internal and external factors such as professional
satisfaction, low institutional visibility of their practices,
inadequate laboratory conditions, lack of safety
measures, and their own level of scientific literacy
(Sogukpinar & Gundogdu, 2020). Akilli and Kutur (2023)
found that increased scientific literacy significantly
improves teacher motivation. Mendez and Senining
(2023) reported that inadequate physical environments
and safety concerns negatively affect motivation. Ward
and Prinsloo (2022) stated that lack of administrative
support reduces teacher motivation. The findings also
indicate a need for in-service training, which further
supports the importance of professional development.
Overall, multiple internal and external factors influence
teacher motivation, which is a critical determinant of
experimental implementation.

The findings also reveal the importance of teacher
competencies in conducting experiments. Literature
shows that teachers who feel insufficient in planning
experimental processes, managing experiments, and
using laboratory equipment tend to avoid such practices
(Peciuliauskiené & Kaminskiené, 2022; Sellami et al.,
2024). Teacher self-confidence is therefore a key factor in
implementing experimental activities (Sellami et al.,
2024). A major contributor to low self-confidence is lack
of knowledge (Honkanen & Tammi, 2021). It is therefore
important that pre-service teachers engage more actively
in experimental practices during their undergraduate
education. Additionally, teachers’ perceptions of
experiments should also be considered: whether they
avoid experiments due to constraints such as curriculum
overload and physical limitations, or whether they see
experiments as optional supplementary activities to be
conducted only when conditions are ideal. In this regard,
in-service training programs may help improve teachers’
perceptions and practices.

The findings show that financial constraints are
another reason for the non-implementation of
experiments. The inability to procure laboratory materials
leads to the cancellation of experiments. Similar results
have been reported in the literature (Gericke et al., 2022;
Mangarin & Macayana, 2024; Pacadaljen, 2024). Since
teachers and students cannot be expected to provide all
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materials individually, school administrators and
educational authorities must ensure the provision of
necessary materials. Therefore, materials required for
curriculum-based experiments should be systematically
prepared and distributed to schools by relevant
authorities.

An exam-oriented education approach is another
important factor affecting the implementation of
experiments. Students, parents, teachers, school
administrators, and other stakeholders may all contribute
to an exam-focused learning environment. The fact that
students are admitted to secondary education institutions
through centralized examinations is a major reason for
this situation (Cetin & Unsal, 2019). Ghaleb (2024) states
that exam-centered systems lead to teacher-centered
instruction and limit higher-order thinking skills. Nahar
(2023) argues that standardized tests reduce teachers’
focus on creative and inquiry-based learning. Numerous
studies (Geng & Kutlu, 2018; Sarikaya & Gemalmaz, 2021)
confirm the negative effects of exam anxiety. It is
therefore understood that exam pressure significantly
reduces experimental practices (Gologlu Demir & Kaplan
Keles, 2021; Kara et al., 2021). Accordingly, assessment
systems should be redesigned in a way that supports
science education practices, and the number of exam
questions related to experiments and inquiry-based
learning should be increased.

The findings also show that teachers experience
difficulties in implementing experiments due to workload
and time constraints. Teachers reported teaching multiple
classes, lack of time for preparation, and the need for
additional effort to obtain materials. Sogukpinar and
Glindogdu (2020) emphasized that time limitations and
intensive curriculum prevent experimental activities. Dou
et al. (2017) found that teaching many classes reduces
time available for experiments. These findings suggest
that reducing teachers’ workload and ensuring adequate
time for experimental activities in the curriculum are
essential. There are also differing views in the Turkish
literature regarding sufficiency of lesson hours (Erdaltas &
Demirci-Giiler, 2019; Arslan & Tasdemir, 2021; Yiimaz &
Koca, 2022). This variation suggests that time
management is a significant factor affecting experimental
implementation.

School administrators also pointed to the absence of a
systematic monitoring system for experimental activities.
Such a system could help track implementation and
provide necessary support to teachers. Student-related
factors such as lack of responsibility, disciplinary
problems, and insufficient prior knowledge also hinder
experimental activities. However, students also have
responsibilities in laboratory practices. Therefore,
measures should be taken to increase students’
responsibility and ensure classroom discipline. In addition,
students’ lack of prior knowledge regarding laboratory use
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makes experimental activities more difficult, so relevant
training should be provided at the beginning of the
academic year.

Experiments and activities that support meaningful
and permanent learning are highly important in science
education (Sogukpinar & Giindogdu, 2020). The findings
of this study and the literature show that there are
multiple reasons for the non-implementation of
experiments. It is therefore necessary for students,
teachers, and administrators to fulfill their responsibilities
to facilitate experimental learning. In addition, curriculum
developers and institutions providing material support
should collaborate to establish mechanisms that meet
school needs effectively.

5. Conclusions and Recommendations

The findings of this study indicate that addressing the
non-implementation of experiments requires attention to
multiple interrelated factors. First, to eliminate structural
barriers, school laboratories should be upgraded in line
with infrastructure standards (e.g., sinks, water supply,
and electrical installations), essential safety equipment
(such as fire alarms and first aid kits) should be fully
provided, and experimental materials should be
systematically classified and distributed to schools by the
Ministry of National Education (MoNE) through centrally
organized and periodic deliveries accompanied by
standardized guidelines.

Second, in the area of pedagogical and professional
development, the number and quality of in-service
training programs should be increased to strengthen
science teachers’ pedagogical content knowledge,
particularly in experimental design, implementation, and
equipment use. These trainings should be practice-
oriented rather than theoretical.

Third, to address the lack of a systematic management
structure, a transparent digital monitoring system should
be established through collaboration between school
administrations and provincial/district directorates of
national education. This system should track the
implementation and frequency of experimental activities
and be supported by incentive-based mechanisms that
encourage participation and consistency.

Finally, to reduce exam-oriented pressure, curriculum
planning should allocate sufficient time for experimental
activities in a way that balances teachers’ workload. In
addition, alternative assessment methods such as projects
and performance tasks should be more widely
implemented. Furthermore, the shortage of experimental
activities, particularly in 8th grade, should be addressed
by strengthening and compensating for such activities in
lower grade levels (5th, 6th, and 7th grades).
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Tirkce Metin

1. Giris

Fen egitimi, bireylerin 21. yizyilin talepleriyle basa
cikabilmeleri ve elestirel diisinen vatandaslar haline
gelebilmeleri igin blyik 6nem tasimaktadir (OECD, 2018).
Bu baglamda fen egitimi araciligiyla, 6grencilerin bilimin
toplumumuza yaptig katkilari ve bilimsel suregleri
tanimasi 6énemlidir. Bireylerin bilimi zihinlerinde dogru bir
sekilde yapilandirmasi, toplumlarin kalkinmasi ve refahini
sirdirebilmesi icin bilimsel sire¢ becerilerine hakim
olmalari gerekmektedir (Zeidler vd., 2005). Bilimsel siireg
becerileri, gbzlem yapma, Olgme, siniflama, verileri
kaydetme, hipotez kurma, verileri kullanma ve model
olusturma, degiskenleri degistirme ve kontrol etme,
deney yapma gibi bilim insanlarinin ¢alismalari sirasinda
kullandiklari  becerileri kapsamaktadir (Milli  Egitim
Bakanhg [MEB], 2018). Ogrenciler, bilimsel y&ntemleri
profesyonel bilim insanlarina benzer sekilde uygulayarak
(Keselman, 2003), karmasik sorunlari bilimsel bilgi isiginda
degerlendirebilir ve bu sorunlara ¢6ziim Uretme becerisi
kazanabilir (Abd-El-Khalick vd., 2004). Ozellikle deney
yapma becerisi, fen programlarinda her sinif diizeyinde
vurgulanmaktadir.  Ortaokul  diizeyindeki  &gretim
programlari incelendiginde; bu durumun sayisal olarak da
desteklendigi gorilmektedir. 2018 Fen Bilimleri Dersi
Ogretim Programi'ndaki 22 kazanimda ve 2024 Fen
Bilimleri Dersi Ogretim Programi'ndaki 35 &grenme
ciktisinda Ogrencilerin  konulari deneyerek yapacagi,
kesfedecegi ve karsilastiracagina dair net wvurgular
bulunmaktadir (MEB, 2018; MEB, 2024). Bu sayilar, deney
ve uygulama odakli 6grenmenin mifredatin merkezi
bilesenlerinden biri oldugunu acik¢a gostermektedir.

Fen egitiminde "uygulamal c¢alisma" olarak ifade
edilen deney etkinlikleri, 6grencilerin ekipman ve
malzemelerle veya ikincil veri kaynaklariyla etkilesimde
bulunarak dogal diinyayr gozlemleyip anlamalarini
saglayan cesitli okul deneyimlerini kapsamaktadir ve bu
baglamda deney yontemi, dogal diinyayr anlamanin bir
yolu olarak fen mifredatinda kendine 6zgl ve merkezi bir
rol oynamaktadir (Hofstein vd., 2013). Bilimsel yéntemin
merkezi faaliyeti olarak kabul edilen deney etkinliginin
o6nemi, diinya ¢apindaki bilim standartlari ve miifredatlari
tarafindan ifade edilmektedir (National Research Council
[NRC], 1996, 2000, 2012). Sorgulamaya dayali 6grenme
stratejisine dayanan deney yapma (Rénnebeck vd., 2016),
o6grenme ciktilarini  zenginlestirici firsatlar sunarken,
ogrenciler ve Ogretmenler icin blylk zorluklari da
beraberinde getirmektedir. Kalici ve anlaml 6grenmenin
gerceklesebilmesi icin 6grencilerin 6grenme sirecinde
aktif olarak rol almalari ve 6nceki bilgileri 1siginda yeni
ogrendiklerini zihin suizgecinden gegirmeleri
gerekmektedir (Akpinar & Yildiz, 2006). Bu bakimdan fen
egitiminde laboratuvar uygulamalari aktif, anlamli ve kalici

O0grenme ortami olusturma acgisindan blyldk Onem
tasimaktadir (Akdeniz & Karamustafaoglu, 2003).

Deneyler yalnizca bilgiyi dogrulama amaci tasimaz;
ayni zamanda 6grencilerin deneye iliskin alet ve ekipmani
dogru sekilde kullanma, deneyden elde edilen semalari
test etme, analiz etme ve sentezleme gibi becerilerini
gelistirme acisindan da 6nemlidir (Kocakilah & Savas,
2011; Muslu Kaygisiz vd., 2017; Ren, 2022). Deneysel
etkinlikler aracihgiyla 6grenciler, soyut bilimsel kavramlari
daha somut yollarla deneyimleyerek bilime yoénelik ilgi
kazanirlar. Fen deneyleriyle islenen dersler, fen
konularinin daha etkili ve daha verimli olarak
Ogrenilmesinde, kavram, ilke ve yasalarin kesfetmesinde
dnemli bir rol oynamaktadir (Béyiik vd., 2010). Ogrenciler,
yaptiklari deneyler sayesinde gozlemler yapip hipotezler
kurarak verileri kaydeder ve ayrintili bilgi elde edebilirler
(Duran, 2012). Cogu fen bilimleri 6gretmeni, 'bilimin
uygulamali bir ¢alisma olmasi' nedeniyle bilimsel bilgi ve
sureglerin deneysel dersler araciligiyla yiritilecegine
inanmaktadir. Bununla birlikte deney etkinliklerinin
uygulanmasinda  ¢esitli  zorluklar s6z konusudur.
Ogretmenlerin yogun is yiikii, sinav odakl egitim, deney
ve uygulama icin yetersiz kosullar, idari destegin sinirli
olmasi gibi faktorler deney yapma slrecini olumsuz
etkilemektedir (Aykutlu vd., 2016; Kim vd., 2001; Kog-Unal
& Seker, 2020; Yiimaz-ince & Kutlu, 2014; Yiziak vd.,
2020). Arastirmalar, fen bilimleri 6gretmenlerinin
uygulamali ¢alismalara yonelik 6gretim uygulamalari ile
ifade ettikleri 6gretim felsefesi arasinda da bir tutarsizlik
bulundugunu gostermektedir (Abrahams & Millar, 2008).
Bu tutarsizligin bir sonucu olarak, uygulamal g¢alismalar
incelendiginde Ogrencilerin ¢ogunlukla kati yonergeleri
takip ettikleri “tarif kitabi” tarzi etkinliklerle mesgul
olduklari ve Ogretmen-6grenci etkilesiminin duslik
dizeyde kaldigi gorilmektedir. Bu durum, Ogrencilerin
bilimsel diisinme becerilerinin gelisimini sinirlandirmakta
ve deneylerin bilimsel bir stirecten cok mekanik bir gérev
seklinde ydritilmesine yol agmaktadir (Erduran &
Dagher, 2014).

Fen egitiminde, laboratuvar ¢alismalarinin 6grenme
sirecine  sagladigi  katkilar  bilinmesine  ragmen,
uygulamada verimlilik ve etkililik kullanima dair halen
onemli sorunlar yasandigi goriilmektedir (Hofstein vd.,
2013). Deney yapma deyince 6gretmenlerin 6ncelikli
olarak o6grencilerin fiziksel nesneleri ve ekipmanlari
kullanmalarina odaklandiklari, ancak gézlemleri kavramsal
fikirlerle iliskilendirme veya bilimsel arastirma streglerini
anlama konusunda vyeterince tesvik saglamadiklari
belirtiimektedir (Abrahams & Millar, 2008). Bu durum,
deneylerin yalnizca teorik kazanimlarin pekistirilmesi igin
bir ara¢ olarak degil; ayni zamanda bilimsel dlisiinme,
problem ¢ézme ve is birligi gibi becerilerin gelistirilmesine
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katkida bulunmasi amaciyla da etkili bir sekilde
kullanilmasi gerektigini gostermektedir. Fen egitiminde
laboratuvar calismalarinin 6grenmeye sagladigi katkilar
uzun siliredir vurgulanmasina ragmen, ulusal ve
uluslararasi arastirmalar uygulamada deney etkinliklerinin
beklenen diizeyde gercgeklestirilemedigini gdstermektedir.
Ogretmenlerin cogu deneyleri ders rutinine diizenli olarak
entegre edemediklerini belirtmekte, yapilan uygulamalar
ise ¢ogunlukla ylzeysel, yapilandiriimamig veya amacina
uygun olmayan etkinlikler olarak tanimlanmaktadir
(Hofstein vd., 2013). Bu baglamda 2024 Fen Bilimleri Dersi
Opretim Programi, niceliksel olarak bazi geleneksel deney
kazanimlarini farkhlastirmis olsa da, niteliksel olarak
bilimsel sireg¢ becerilerini ve deney tasarimini odak
noktasina alarak, deney yapma eylemini bir sonugtan

ziyade bir kapsaml yeterlilik streci olarak ele almistir
(MEB, 2024). Bu cergevede mevcut calismada, egitim
surecinin temel paydaslari olan 6gretmen, 6grenci ve okul

yoneticilerinin goéruslerine dayanarak, ortaokul fen
bilimleri derslerinde deney etkinliklerinin  yapilma
durumunun  ortaya  konulmasi  ve  deneylerin

yapilamamasina neden olan faktorlerin derinlemesine
incelenmesi amaglanmistir. Bu baglamda, deneylerin
Ogretim programlarinda nasil yapilandirildigini ortaya
koymak amaciyla ilk olarak 2018 Fen Bilimleri Ogretim
Programi incelenmistir. Tablo 1’de, ortaokul diizeyinde
deney yapmaya yonelik tim kazanimlar listelenerek
programin deneysel 6grenmeye yonelik yaklasimi
bltincil bicimde sunulmustur.

Tablo 1. 2018 Fen Bilimleri Ogretim Programinda Deney Yapmaya iliskin Kazanimlar

Sinif diizeyi Unite ad Kazanim
Kuvvetin Olgiilmesi ve F.5.3.2.2. SUrtiinme kuvvetinin g¢esitli ortamlarda harekete etkisini deneyerek
Surtinme kesfeder.
. F.5.4.1.1. Maddelerin i1si etkisiyle hal degistirebilecegine yonelik yaptigi
Madde ve Degisim deneylerden elde ettigi verilere dayali gikarimlarda bulunur.
E Madde ve Degisim F.5.4.2.1. Yaptigi deneyler sonucunda saf m:flddelerln erime, donma, kaynama
& noktalarini belirler.
N " — "
Madde ve Degisim F.5.4.3.2. Slcakllglufal'k.h olan sivilarin karigtirilmasi sonucu isi aligverisi olduguna
yonelik deneyler yaparak sonuglarini yorumlar.
T F544l — - — " .
Madde ve Degisim F.5.4.4.1. Isi etkisiyle maddelerin g§n|e§|p biuzilecegine yonelik deneyler yaparak
deneylerin sonuclarini tartisir.
Isigin Yayillmasi F.5.5.4.2. Tam golgeyi etkileyen degiskenlerin neler oldugunu deneyerek kesfeder.
Kuvvet ve Hareket F.6.3.1.2. Bir cisme etki eden birden fazla kuvveti deneyerek gézlemler.
F.6.4.1.2. Hal degisimine bagli olarak maddenin tanecikleri arasindaki bosluk ve
Madde ve Isi I A G iu
taneciklerin hareketliliginin degistigini deney yaparak karsilastirir.
Madde ve s F.6.4.2.2. Tasarladigi deneyler sonucunda cesitli maddelerin yogunluklarini
hesaplar.
E Madde ve Isi F.6.4.2.3. Birbiri iginde ¢dziinmeyen sivilarin yogunluklarini deney yaparak
& karsilastirir.
© Ses ve Ozellikleri F.6.5.2.1. Ses kaynaginin degismesiyle seslerin farkli isitildigini deneyerek kesfeder.
Ses ve Ozellikleri F.6.5.2.2. Sesin yayildig1 ortamin degismesiyle farkl isitildigini deneyerek kesfeder.
Vicudumuzdaki F.6.6.2.2. Koku alma ve tat alma duyulari arasindaki iliskiyi, tasarladigi bir deneyle
Sistemler ve Saghgi gosterir.
Elektrigin iletimi F.6.7.2.1. Bir elektrik (_1evresmdek| am_pulu.n .parlakllglnm bagli oldugu degiskenleri
tahmin eder ve tahminlerini deneyerek test eder.
Saf Madd . - .
at Vladde ve F.7.4.3.3. Coziinme hizina etki eden faktorleri deney yaparak belirler.
o Karisimlar
c Isigin Madde ile F.7.5.3.2. Isigin kirllmasini, ince ve kalin kenarli mercekler kullanarak deneyle
~ uEtkiIe§imi : gozlemler.
Isigin Mac_ldg fle F.7.5.3.3. ince ve kalin kenarli merceklerin odak noktalarini deneyerek belirler.
Etkilegimi
Basing F.8.3.1.1. Kati basincini etkileyen degiskenleri deneyerek kesfeder.
Madde ve Endiistri F.8.4.5.1. Isinmanin maddenjn cinsine, kitlesine ve/veya sicaklk degisimine bagli
= oldugunu deney yaparak kesfeder.
; Madde ve Endiistri F.8.4.5.2. Hal degistirmek igin gerekli isinin maddenin cinsi ve kitlesiyle iliskili

oldugunu deney vaparak kesfeder.

Elektrik Yikleri ve
Elektrik Enerjisi

F.8.7.1.3. Deneyler yaparak elektriklenme cesitlerini fark eder.

Tablo 1, 5. siniftan 8. sinifa kadar 6grencilerin bilimsel
slire¢ becerileri kapsaminda gerceklestirmeleri beklenen
deneysel etkinliklerin 2018 Fen Bilimleri Dersi Ogretim
Programi’nda nasil yapilandirildigini ortaya koymaktadir.
Kazanimlar incelendiginde “deney yapma”, “deneyerek
kesfetme”, “tasarladigi deney”, “deney vyaparak
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karsilastirma” gibi ifadeler dikkat gekmekte ve programin
uygulamali calismalara verdigi 6nemi vurgulamaktadir.
2024 Fen Bilimleri Ogretim Programi incelendiginde
ise deneysel 6grenmeye yonelik yaklasimin 6nemli 6l¢lide
farkhlastigi gorilmektedir. Bu programda deneyle ilgili
kazanimlar vyalnizca sayica artmakla kalmamis, ayni
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zamanda her kazanim “sureg¢ bilesenleri” ile birlikte analiz gibi bilimsel slre¢ becerilerinin ayrintili sekilde
tanimlanarak deney tasarimi, 6lgme, veri toplama ve vyapilandirildigi bir cerceve sunulmustur (Tablo 2).

Tablo 2. 2024 Fen Bilimleri Ogretim Programinda Deney Yapmaya iliskin Ogrenme Ciktilari ve Siireg Becerileri

Sinif diizeyi Unite adi

Ogrenme Ciktilari ve Siireg Bilesenleri

FB.5.6.1.2. Semasini gizdigi elektrik devresine uygun deney yapabilme
Yasamimizdaki Elektrik

5. sinif

a) Cizdigi elektrik devresine uygun deney diizenegi tasarlar.
b) Deneyle ilgili topladigi verilerin analizini yapar.

FB.6.2.1.2. Dengelenmis ve dengelenmemis kuvvetlerin etkisi altindaki bir cismin
hareketine yonelik deney yapabilme
Kuvvetin Etkisinde Hareket

a) Dengelenmis ve dengelenmemis kuvvetlerin bir cismin hareketine etkisini
gosteren deney diizenegi tasarlar.
FB.6.4.1.2. Isigin yansimasinda gelen 1sin, yansiyan isin ve ylzeyin normali
arasindaki iliskiyi kanit kullanarak agiklayabilme

Isigin Yansimasi ve Renkler

a) Isigin yansimasina iliskin deneysel verileri kaydeder.
FB.6.4.2.1. Gunluk hayattaki ayna gesitlerine iliskin bilimsel ¢ikarim yapabilme
Isigin Yansimasi ve Renkler

a) Ayna cesitlerinin niteliklerini deneyerek tanimlar.
FB.6.5.2.1. Maddelerin erime, donma ve kaynama noktasini gésteren deney
yapabilme
a) Maddelerin erime, donma ve kaynama noktasini gosteren deney tasarlar.
b) Deney ile ilgili 6lgme ve veri analizi yapar.
FB.6.5.3.2. Deneyler sonucunda gesitli maddelerin yogunluklarina iliskin

Maddenin Ayirt Edici Ozellikleri timdengelimsel akil yurttebilme

a) Cesitli maddelerin yogunluklarina iligkin hipotezler kurarak test eder.
FB.6.6.1.1. Maddelerin elektrigi iletme durumlarini gésteren deney yapabilme

Maddenin Ayirt Edici Ozellikleri

6. sinif

Elektrigin iletimi ve Direng

a) Maddelerin iletme durumlarini test etmek igin elektrik devresi kurar.
b) Deney sonucuna gore maddelerin elektrik iletme durumlari ile ilgili analiz yapar.

FB.6.6.2.1. Elektrik devresindeki ampuliin parlakhiginin bagh oldugu degiskenleri
belirlemeye yonelik deney yapabilme
Elektrigin iletimi ve Direng

a) Elektrik devresindeki ampultn parlakhginin bagh oldugu degiskenleri
belirleyebilecek bir deney tasarlar.
b) Ampuliin parlakliginin bagh oldugu degiskenlere yonelik 6lgiim yaparak analiz
eder.
Isigin Kirllmasi ve Mercekler

FB.7.4.2.1. Mercek gesitlerine yonelik bilimsel ¢ikarim yapabilme

a) Mercek gesitlerinin niteliklerini deneyerek tanimlar.
FB.7.5.4.1. Karigimlari ayirmak igin gesitli deneyler yapabilme

7. sinif

Maddenin Dogasina Yolculuk

a) Farkli karigimlari ayirmak igin deney tasarlar.
b) Deney ile ilgili 6lgme ve veri analizi yapar

FB.7.6.1.2. Elektriklenme gesitlerini belirlemeye yonelik deney yapabilme
Elektriklenme

a) Elektriklenme gesitlerini gozlemleyebilecekleri bir deney tasarlar.
b) Elektriklenme gesitleri ile ilgili deney sonuglarini analiz eder
Sesin Diinyasi

8. sinif

FB.8.4.1.2. Sesin yayilabildigi ortamlara yonelik deney yapabilme

a) Sesin yayilabildigi ortamlar ile ilgili deney yapar.

FB.8.4.1.3. Sesin frekansina gore ince veya kalin olarak isitiimesine neden olan ses
ozellikleri ile ilgili deney yapabilme
Sesin Diinyasi

a) Gevresindeki seslerin, ince ve kalin isitiimesine neden olan 6zellikleri ile ilgili
deney yapar.
b) Deney ile ilgili 6lgme yaparak elde edilen verileri analiz eder.
FB.8.5.3.1. Kimyasal tepkimelerle ilgili bilimsel ¢ikarim yapabilme
Periyodik Tablo ve Maddenin
Etkilesimi

b) Yaptigi deneyle ilgili g6zlemlerini kaydeder.
c) Deneyle ilgili verileri degerlendirir.
FB.8.5.4.4. Asit ve bazlarin gesitli maddeler tGzerindeki etkilerine yonelik deney
Periyodik Tablo ve Maddenin
Etkilesimi

yapabilme
a) Asit ve bazlarin gesitli maddeler Gizerindeki etkilerini gosteren deney tasarlar.
b) Deney ile ilgili 6lgme ve veri analizi yapar.

FB.8.6.1.1. Ampullerin baglanma durumunun ampul parlakligina etkisine yonelik
deney yapabilme
Elektrigin Yolculugu a) Ampullerin baglanma durumuna gére parlakliklarinin degisimini gosteren deney
tasarlar.
b) Deney sonucuna ait verileri toplar ve analiz eder.
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2024 Fen Bilimleri Ogretim Programi, deneysel siireci
yalnizca “deney yapma” diizeyinde ele almakla kalmayip,
deney tasarlama, 6lgme yapma, veri toplama, veri analiz
etme ve bilimsel ¢ikarimda bulunma gibi ayrintili sireg
bilesenlerini de icerecek bigcimde genisletilmis ve bu
kapsamda deneyle iliskili 35 ifadeye yer verilmistir.

2018 ve 2024 Fen Bilimleri Dersi Ogretim
Programlarinin, deney yapma ve bilimsel siire¢ becerileri
gibi uygulamali yeterliliklere niceliksel ve niteliksel olarak
yluksek bir vurgu yapmasindan yola ¢ikarak, ¢calismamizin
problem durumunun temel gerekgesini ve literatiirdeki
boslugu ortaya koymak amaciyla, fen deneylerinin etkili
bir sekilde gergeklestirilmesinin 6nlindeki yapisal ve
pedagojik  engeller, ilgili literatir  kapsaminda
sunulmustur.

Arastirmalar, fen bilimleri 6gretmenlerinin deney
yapma sireclerine iliskin bakislarinin bilim
insanlarininkinden farkl oldugunu géstermektedir. Bunun
nedeni, 6grenciler ile bilim insanlarinin altyapi, zaman ve
olanaklar agisindan belirgin farkliliklara sahip olmasidir
(Wei & Li, 2017). Buna ragmen Ogretmenler sinif
deneylerini yalnizca teoriyi desteklemek amaciyla degil;
gosterimler, uygulamal calismalar, gozlemler ve bilgi
edinme etkinlikleri gibi ¢esitli amaclarla kullanmakta ve bu
dogrultuda deneylerin eglenceli, duislindlricid ve
ogrenmeyi destekleyici olduklarini  vurgulamaktadir
(Kamarainen vd., 2023). Deney yapmanin degerli 6grenme
firsatlari sundugu bilinmekle birlikte (Camerer vd., 2018;
Gericke vd., 2023; Wei & Li, 2017), 6grenenler igin dnemli
zorluklar icerdigi de ifade edilmektedir (Kranz vd., 2023).
Cunktu deneysel slreg; arastirma sorusu olusturma,
hipotez kurma, deney planlama ve yiiriitme, veri analizi ve
sonu¢ c¢ikarma gibi ¢ok yonli Dbilissel beceriler
gerektirdiginden oldukga karmasik bir gorevdir (Gericke
vd., 2023; Stroupe vd., 2015).

Fen bilimleri derslerinde deney etkinliklerinin yapiima
durumlarina iliskin ulusal literatir incelendiginde,
uygulamadaki temel engellerin yapisal, pedagojik ve
ogrenci kaynakli olmak Uzere ¢ok boyutlu oldugu
gorilmektedir. Yapilan arastirmalar incelendiginde, fen
deneylerinin etkili bir sekilde gerceklestirilememesinin en
sik rastlanan nedeni yapisal yetersizliklerdir. Okullarda
laboratuvar bulunsa bile, deney malzemesi ve donanim
eksikligi, kalabalik siniflar, tesisat sorunlari ve ders saati
sinirlamalari gibi fiziki engeller deneylerin uygulanmasini
kisitlamaktadir (Sogukpinar & Gilindogdu, 2020; Giines
vd., 2013; Uluginar vd., 2004). Bazi c¢alismalarda,
ogretmenlerin bu donanim yetersizlikleri ve zaman
kisithliklari nedeniyle laboratuvarlari kullanmak yerine
dersliklerde teorik 6gretime devam etmeyi tercih ettikleri
tespit edilmistir (Demir vd., 2012). Laboratuvar
kosullarinin yetersizligi, 6grencilerin bly(k bir bolumuanin
arag¢ gerec eksikligi nedeniyle deney yapamamasina ve
laboratuvarlardan yeterince vyararlanilamamasina yol
acmaktadir (Glines vd., 2013). Yapisal sorunlarin yani sira,
programdan ve pedagojiden kaynaklanan sorunlar da
uygulamalar kisitlamaktadir. Ogretmenler, fen &gretim
programindaki etkinliklerin fazla ve seviyeye uygun
olmadigini diisinmektedir (Karakolcu Yazici & Ozmen,

2015). Ogretmen adaylarinin dahi deney tasarlama ve
uygulama asamalarinda malzeme eksikligi ve teorik
bilgi/6zgliven eksiklikleri gibi sorunlarla karsilastiklari
ifade edilmistir (Kocakiilah & Savas, 2011; Onen & Cémek,
2011). Ayrica sinavlarin belirleyici roli nedeniyle 6zellikle
8. sinif 6grencilerinin deney yapmak yerine test ¢cdzmeye
odaklanmalari, laboratuvar uygulamalarindan yeterince
yararlanilmamasina yol agmaktadir (Gines vd., 2013).
Uzaktan egitim gibi 6zel durumlarda ise 6gretmenler,
malzeme eksiklikleri, diisik ©6grenci motivasyonu ve
ogrenci  etkinligi konusunda zorluk yasadiklarini
belirtmislerdir (Bostan Sarioglan vd., 2020). Literatir, bu
sorunlara ¢6ziim olabilecek yaklagimlarin varligini da
gostermektedir. Ozellikle basit ara¢ gereclerle yapilan
deneylerin fen 0gretimine olumlu katki sagladigi,
ogrencilerin laboratuvar algisini degistirerek deneylerin
sadece laboratuvarda yapilabilirligi ~ konusundaki
disincelerini esnettigi ve bu tir uygulamalarin
o0gretmenler tarafindan uygulanabilir bulundugu tespit
edilmistir (Anilan vd., 2020; Onen & Cémek, 2011; Sontay
& Karamustafaoglu, 2018). Bu tir basit deneyler lizerine
verilen hizmet ici egitimlerin, 6gretmenlerin yeni deneyler
yapma konusunda 6zglivenlerini artirdigi da belirlenmistir
(Uzal vd., 2010).

Literatiirdeki bu gliclt bulgular, deneylerin yapilmama
nedenlerinin yapisal engellerden pedagojik yetersizliklere
kadar uzanan ¢ok boyutlu ve karmasik bir yapiya sahip
oldugunu ortaya koymaktadir. Ancak mevcut ¢alismalar
genellikle tek bir paydasin goruslerine odaklanmaktadir.
Bu cercevede mevcut arastirmada, egitim sirecinin temel
paydaslari olan 6gretmen, 6grenci ve okul yoneticilerinin
gorislerine dayanarak, ortaokul fen bilimleri derslerinde
deney etkinliklerinin  yapilma durumunun ortaya
konulmasi ve deneylerin yapilamamasina neden olan bu
¢ok boyutlu faktorlerin derinlemesine incelenmesi
amaglanmistir.  Bu amag¢ dogrultusunda g¢alismada
asagidaki sorulara yanit aranmistir:

e Fen bilimleri dersinde deneylerin yapilma durumlari
ne diizeydedir?

e Fen bilimleri dersinde deneylerin yapilmama
durumuna iliskin nedenler okul maddrlerinin gorislerine
gore nelerdir?

e Fen bilimleri dersinde deneylerin yapilmama
durumuna iliskin nedenler 6gretmenlerin gorislerine gére
nelerdir?

e Fen bilimleri dersinde deneylerin yapilmama
durumuna iliskin nedenler 6grencilerin gorislerine gore
nelerdir?
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2. Yontem

2.1 Arastirma Modeli
Calismanin amaci, fen bilimleri derslerinde deney
etkinliklerinin yapilmama nedenlerini 6grenci, 6gretmen

ve okul vyoneticilerinin gercek deneyimleri yoluyla
belirlemek oldugundan; c¢alisma, nitel arastirma
yontemlerinden durum calismasi deseninde

yurltilmistir. Durum c¢alismasi, bir durumun (kisi,
program, olay, slire¢ vb.) derinlemesine tanimlanmasini
ve analizini iceren bir arastirma desenidir (Capar & Ceylan,
2022; Yin, 2018). Durum galismasi; arastirma sorularinin
belirlenmesi, alt problemlerin gelistiriimesi, durumun
belirlenmesi, calisma grubunun belirlenmesi, verilerin
toplanmasi, toplanan verilerin alt problemlerle
iliskilendirilmesi, verilerin analiz edilmesi, yorumlanmasi
ve raporlanmasini icermektedir (Yildirm & Simsek, 2016).
Bu calismada tek bir durum (deney -etkinliklerinin
yapilmama nedenleri) derinlemesine incelenmeye
cahsildigr icin calisma igsel durum calismasi tUrindedir
(Ozeng, 2022).

2.2 Katilimcilar

Durum galigmalarinda arastirmanin amacina yonelik
cok sayida ve saglikh veriler toplayabilmek amaciyla yaygin
olarak amacgl 6rnekleme yéntemi kullanilir (Palinkas vd.,
2015). Bu galismada farkli yerlesim birimlerinden okullar
secilmis ve bu okullar arasindan gondlli katilimcilar
belirlenerek  slire¢  devam  ettirilmistir.  Durum
¢alismasinda daha saglikli veriler elde edebilmek amaciyla
dogru katihmcilarin segilmesi gerekmektedir. Katimcilari
taniyabilmek ve dogru 6rneklemi secebilmek icin katilimci
adaylar ile resmi olmayan goérismeler yapilmasi
onerilmektedir (Yildinm & Simsek, 2016). Calismadaki
veriler Tirkiye’'nin  Glneydogu Anadolu Bélgesi'nde
bulunan bir sehirdeki 10 ayri ortaokuldan toplanmistir.
Verilerin toplandigi okullar sehrin genelinden rastgele
secilmistir. Bu dogrultuda ¢alismaya, gonilli olan 10 okul
mdird, 15 fen bilimleri 6gretmeni ve 20 6grenciden elde
edilen veriler dahil edilmistir. Katilimcilara ait bazi
demografik bilgiler Tablo 3’te sunulmustur.

Tablo 3. Katilimcilara Ait Demografik Bilgiler

L Kidem/
Katilimci Cinsiyet Sinif Diizeyi N
T _
~ c @ 2 S =%
£ 3 & T 958:
weoox > § RN
o
Madur 8 2 3 4 2 1 10
Ogretmen 5 10 6 4 2 3 15
Ogrenci 8 12 5 5 5 5 20

Tablo 3 incelendiginde okul miudirlerinin buylk
boliminin erkeklerden olustugu gorilirken 6grenci ve
ogretmenlerde erkek bireylerin katihmci olarak daha az
sayida oldugu gorilmektedir. Ogrencilerin sinif seviyeleri
her sinif dizeyinden esit secilmis, 6gretmen ve yonetici
kidem  yillarinda dikkat  ceken bir  farklilik
gorilmemektedir.

2.3 Veri Toplama Araglari

Bu calisma iki asamali olarak yuritilmistir. Oncelikle
incelenen okullar ve sinif diizeylerinde fen deneylerinin
yapilma durumlari rastgele secilen 30 ortaokuldan veriler
toplanarak belirlenmistir. Sonrasinda durum tespitinin
yapilmasi amaglanan katilimci grubu olusturularak nitel
veriler elde edilmistir. Elde edilen sonuglara dayanarak
deneylerin daha az oranda yapildigi 17 okul durum
¢alismasinin yapilmasi icin secilmistir. 7 okulda bulunan
O0gretmenlerden veya okul mudirlerinden calismanin
amaci dogrultusunda yeterli bilgi saglanmadigi i¢in calisma
10 okul 6zelinde devam ettirilmistir.

2.3.1 Deneylerin Yapilma Durumunun Tespiti

Deneylerin yapilma durumunun tespiti amaci ile
deneylerin isimlerinin yazili oldugu bir form olusturulmus,
incelenen okullarda ilgili 6gretmen ve sinif diizeyinde (g
ogrencinin formlari ders kitabi esliginde doldurmalari
istenerek deneylerin yapilma durumlari belirlenmistir.
Ogretmen ve &grencilerin verileri arasinda celiski
goraldigiunde karsilikl olarak paylasihp ayni sonuglara
ulasilmasi saglanmigtir. Nitel arastirmalarda onerilen lye
kontroli yaklagsimina gore veriler yeniden ele alinmis,
goriasmecilerle  (68renci, o6gretmen) tekrar kisa
gorasmeler gerceklestirilmistir. Farkliliklar netlestirilerek
bulgularin gtivenirligi saglanmistir.

2.3.2 Gorusmeler

Katilimci onam formu, kurum izni ve etik kurul izni
alinarak  gorlismelere  gegilmistir.  Arastirmacilar
tarafindan hazirlanan yari yapilandiriimis gériisme formu
kullanilarak mudir, 6gretmen ve 6grenciler ile ayri ayri
gorasmeler gerceklestirilmistir. Gorlismeler ortalama 28
dakika sirmiis, katiimcilarin bazilarinin ses kaydi almaya
riza géstermemesi nedeniyle goriismeler yazil kayit altina
alinmig ve goriismelerin sonunda katilimci saglanmugtir.

2.3.3 Gorlisme Sorulari

Calismada Ogrenci, 6gretmen ve okul mudirlerinin
goruslerinin belirlenmesi amaciyla yari yapilandiriimis
gorisme formu kullaniimigtir. Gérisme formu hazirlk
asamasinda her (¢ grup icin calismanin amaci
dogrultusunda farkli sorular belirlenmistir. Ogrencilere
yonelik sorularda, deney etkinliklerinin yapilma sikligi,
karsilagilan zorluklar, guvenlik, laboratuvar kullanma
durumuna iliskin tespitler yapilmaya c¢ahsiimistir.
Ogretmenlerle olan goriismelerde, fiziksel kosullar,
mesleki yeterlilik, motivasyon, zaman, mifredat gibi
konular g6zoniinde bulundurulmustur. Okul mudurleri ile
yapilan gorlismelerde ise, alt yapi vyeterliligi, bitce,
ybnetimsel destek, o6gretmenlerin laboratuvar
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calismalarina yonelik fikirler Gzerine odaklaniimistir. Bu
temalara dayal olusturulan soru formlarn fen egitimi
uzmani iki akademisyenin ve iki fen bilimleri 6gretmeninin
gorislerine sunulmustur. Dil, kapsam ve icerik baglaminda
yapilan doénitler dogrultusunda formlara son sekilleri
verilmistir. Ayrica ¢alisma grubunda yer almayan
ogrencilere de sorular okutularak sorularin anlasilabilirligi
kontrol ettilerek sadelestirmeler yapilmigtir.  Okul
midirlerinden  fen  bilimleri  alanini  yeterince
tanimayanlarin olabilecegi dulstntlerek sorulacak soru
climleleri uygun hale getirilmistir.

Calismada etik siireg su sekildedir:

o indni Universitesi Sosyal ve Beseri Bilimler Bilimsel
Arastirma ve Yayin Etik Kurulu'ndan 08.07.2024
tarihli, 13 sayili oturumda alinan 17 sayili karar ile
etik onay alinmigtir.

e Katilimcilardan bilgilendirilmis onam alindi.

2.4 Veri Analizi

Calismada veriler iki asamada analiz edilmistir. ilk
asamada, deneylerin daha az yapildigi okullar/siniflara ait
verilerin oldugu formlar betimsel analiz yontemi ile
incelenmistir (Miles & Huberman, 1994). Ayrica
ogretmenlerin ders planlari incelenerek elde edilen
verilerin teyidi dokiiman analiziyle de gergeklestirilmistir.

ikinci asamada ise gériismelerden elde edilen veriler
icerik analizi yéntemi kullanilarak analiz edilmistir. icerik
analizi, toplanan verilerden kodlar, kategoriler ve temalar
olusturarak kavramlarin anlaml bir sekilde
kategorizasyonuna imkan saglayan bir analizdir (Yildirnm &
Simsek, 2016). Bu calismada elde edilen cevaplar
bilgisayar ortamina islenmis ve iki arastirmaci tarafindan
cevaplardan kodlar olusturulmus ve benzer kodlar bir
araya getirilerek temalar olusturulmustur.

2.5 Gegerlik ve Giivenirlik

Bu c¢alismada Lincoln ve Guba
arastirmalarda yapilmasi gereken
glvenilebilirlik,  onaylanabilirlik ~ ve  aktarilabilirlik
saglanmaya cahsilmistir. Calismanin inandiriciigl igin
0grenci, 6gretmen ve okul mudirlerinden alinan veriler
karsilastirlmis ve tutarhhig kontrol edilmistir. Ayrica,
gorisme transkriptleri  katihmcilarla paylasiimis  ve
dogrulama saglanmistir. Calismanin glvenirligi
cercevesinde veri toplama, verilerin kodlanmasi ve
temalastirma asamalari detaylh bir sekilde belgelendirilmis
ve icerik analizi silirecinde iki arastirmacinin bagimsiz
kodlamalari karsilastirilarak bulgularin onaylanabilirligi
gosterilmistir. Aktarilabilirlik igin elde edilen bulgularin
nasil elde edildigine dair yéntem siireci detayli bir sekilde
calismada sunulmustur.

(1985) nitel
inadiricihk,
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3. Bulgular

Tablo 4’te calisma grubu secim asamasinda veri
toplanan tim okullar, deney etkinliklerinin daha disiik
oranda yapildig1 secilmis okullar ve calismanin amacina
uygun veri toplanabilecek okullara iliskin deney
etkinliklerinin yapilma oranlari verilmistir.

Tablo 4. Deneylerin Yapilma Durumuna iliskin Bulgular

.. Okul Deney ve Etkinliklerin
Orneklem Grubu Sayist  Yapilmama Orani (%)
Toplam veri toplanan 30 78
okullar
Deney etkinliklerinin daha
dusik yapildigi segilmis 17 85
okullar
Calismanin amacina uygun 10 84

veri toplanabilecek okullar

Deneylerin yapilma durumuna iliskin toplamda 30
okuldan veriler toplanmis, toplanan verilere dayanarak
deney etkinliklerinin yapilma durumun daha diisik oldugu
17 okul segilmistir. Veri toplanan 30 okulda deneylerin
yapilmama orani %78 iken segilen 17 okulda deneylerin
yapilmama orani %85 olarak hesaplanmistir. Bu 17 okul
icerisinden g¢alismanin amacina uygun veri toplanabilecek
10 okulda da deneylerin yapilmama orani %84 olarak
tespit edilmistir.

Deneylerin yapilma oranlarina iliskin nicel verilerin
ardindan, bu durumun nedenlerine dair daha
derinlemesine bilgi edinmek amaciyla okul yoneticilerinin
gorislerine basvurularak okul midirlerinden elde edilen
veriler dogrultusunda olusturulan kod, kategori ve 6rnek
ifadelere Tablo 5’te yer verilmistir.

Tablo 5’te okul middrlerinin gorisleri incelendiginde
okullarda deney yapilma durumu ile ilgili genel olarak;
fiziksel kosullar, mali sikintilar ile 06gretmen ve
ogrencilerden kaynaklanan sebepler oldugunu ifade
ettikleri goriilmektedir. Okul midirleri malzeme eksikligi,
fiziksel kosullarin yetersizligi, bakim-onarim ihtiyaci, amag
disi kullanim, mali kaynak eksikligi, hizmet ici egitim
eksikligi, burokratik nedenler, sistem  eksikligi,
O0gretmenlerin ilgisizligi, Ogretmenlerin motivasyon
eksikligi, Ogretmenlerin yeterlilik durumu, disiplin
sorunlari, glvenlik riskleri, glvenlik 6nlemlerinin
yetersizligi  gibi  faktorlerin  deney etkinliklerinin
yapilmamasina neden oldugunu belirttikleri
gorilmektedir.

Okul yoneticilerinin deneylerin yapilma durumlarina
yonelik ifade ettikleri yapisal ve sistemsel sorunlarin yani
sira, 6gretmenlerin deney yapma konusundaki gorisleri
de uygulama siirecinin anlagiimasi agisindan énemlidir. Bu
kapsamda, 6gretmenlerin gorislerine iliskin olusturulan
kod ve kategoriler ile 6rnek ifadeler Tablo 6'da
sunulmustur.
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Tablo 5. Okul Midrlerinin Gérislerine iliskin Bulgular

Kategori

Kod

Ornek Gériis

Fiziksel Kosullar

Malzeme Eksikligi

Ogretmenler eksik malzeme oldugunu bildiriyorlar.

Fiziksel Kosullarin Yetersizligi

Su tesisati gekmek lazim ve lavabo yok.

Bakim-Onarim ihtiyaci

Dolaplar ¢cok eski, duvarlarin ve zeminin onarilmasi gerekiyor.

Amag Disi Kullanim

Okulda arsiv olarak kullanabilecedimiz bir alanimiz yoktur.

Mali ve Yonetimsel Durumlar

Mali Kaynak Eksikligi

Biitcemizi daha ¢ok temel ihtiyaglar igin kullaniyoruz.

Hizmet ici Egitimlerin Yapilmamasi

Bu alana dair herhangi bir egitim oldugunu duymadim.

Burokratik Nedenler

Eksik malzemelerimizin temini igin yazismalar yapiyoruz ama
geri déntis alamadik.

Sistem Eksikligi

Okulumuzda, il midiirligimizde ya da bakanligimizda deney
etkinliklerin yapilip yapiimadigini takip eden bir sistem yok.

Ogretmenden Kaynakli Durumlar

Ogretmenlerin ilgisizligi

Ogretmenler teorik ders islemeyi daha kolay gériiyor.

Ogretmenlerin Motivasyon Eksikligi

Odgretmenleri tesvik etmeye ¢alisiyoruz ama her deney icin
yapamayiz ki, birkagi yapiliyor tekrar birakiliyor.

Ogretmen Yeterliligi

Bazi 6gretmenlerin yeterli olmadigini diistiniiyorum. Egitim
Bilisim Agi’nda (EBA) 6rnek deney ve etkinlik videolari olmali.

Ogrenciden Kaynakli Durumlar

Olumsuz Ogrenci Davraniglari

Odgrenciler birbirlerine zarar verebiliyorlar. Bir 6§renci sicak
beherglasi arkadasinin eline dokundurmus.

Disiplin Sorunlari

Farkli bir ortama giren dgrenciler daha merakli oluyor ve
dersten, deneyden daha fazla ortam ile ilgileniyor.

Guvenlik Riskleri

Giivenlik Onlemlerinin Yetersizligi

Tehlike barindiran deneyler azaltilmis olsa da hala zarar
gdérebilecekleri deneyler var, ¢ok dikkatli olmak gerekiyor.

Her 6grenciyi kontrol altinda tutamayiz, sadece laboratuvar igin
gdérevlendirebilecedimiz bir personelimiz yok.

Tablo 6. Ogretmenlerin Gérislerine iliskin Bulgular

Kategori

Kod

Ornek Goriig

Malzeme Eksikligi

Malzemeler ya yok ya da bir¢ok 6gretmen tarafindan kullanildigi
icin diizensiz, bu yiizden bulamiyoruz. Laboratuvar sorumlusu
olmadikga deney yapmak bliyiik kiilfet...

Fiziksel Kosullar

Fiziksel Kosullarin Yetersizligi

Havalandirma saglayacak bir yapi yok, deney yapmaya uygun
tezgdh ve lavabo yok.

Bakim-Onarim ihtiyaci

Ciddi bir sekilde elden ge¢mesi gerekiyor.

Amag Disi Kullanim

Ayni zamanda depo olarak kullaniliyor.

Zaman Yetersizligi

Deneyleri tam yapabilmek icin teneffiis hi¢ kullanmamam lazim.

is Yiikiiniin Fazla Olmasi

Birgok sinifin dersine giriyorum, hangisinde ne yaptigimi bazen
hatirlayamiyorum.

Deneyim Eksikligi

Dogrusu bazi deneyleri nasil yapacagdimi bilmiyorum.

Kosullar ve Zaman

Kilavuz Eksikligi

Ogretmen kilavuzlari (kitap veya video vb.) olsa beni tesvik
edebilir diye diistiniiyorum.

Veliler ...

Veliler ve idare sinav kaygisi konusunda baski yapabiliyor ya da
ben 6yle hissediyorum, sinav daha 6nemli oluyor.

Teknolojik Yetersizlikler

Teknolojik alt yapi yeterli degil.

Mali Kaynak Eksikligi

Eksiklikleri tamamlayabilecegimiz bir biitcemiz yok.

Hizmet i¢i Egitimlerin Yapilamasi

Tesvik edici, motive edici etkinlikler yapilabilir.

Biirokratik Nedenler

Yéneticilerimize eksikliklerimizi bildiriyoruz ama geri déniis
olmuyor.

Mali ve Yonetimsel Durumlar

Ders Programi ...

Ders programi hazirlanirken birden fazla fen bilimleri 6gretmeni
oldugu géz ardi ediliyor.

Mifredat ...

Yogun bir miifredat var, yaparsak nasil yetisecek.

Sinav Kaygisi

Bir merkezi sinav gergedi var, soru ¢6zmek daha énemli hale
geliyor.

Kalabalik Siniflar ...

Siniflarin kalabalik olmasi sinif yénetimini zorlastiriyor.

Ogrenciden Kaynakli

Ogrenci Davranislari

Odrenciler siniflari disinda bir ortama gittiginde ¢cok daha fazla
davranis bozuklugu gésteriyor.

Durumlar L Yani hi¢ yoktan bence laboratuvarda bir kamera kayit cihazi

Disiplin Sorunlari
olmali.
Giivenlik Riskleri Ornedin suyu isitmaniz gerekiyor, isitici kullaniyoruz, tehlike iceren
. . durumlar.
Guvenlik . - - — s T
. s . R Binamiz eski ve yangin sistemleri ile duman sensérii eksiklikleri
Glvenlik Onlemlerinin Yetersizligi var
Tablo 6’da belirtilen O0gretmen gorisleri  kosullarin yetersizligi, bakim-onarim ihtiyaci, amac disi

incelendiginde genel olarak; fiziksel kosullar, kosullar ve
zaman, mali ve yonetimsel durumlar ile 6grencilerden
kaynaklanan  sebepler oldugunu ifade ettikleri
gorilmektedir. Ogretmenlerin; malzeme eksikligi, fiziksel

kullanim, zaman, is yuka, deneyim, kilavuz eksikligi, veliler,
teknoloji, mali kaynak eksikligi, hizmet ici egitim eksikligi,
blrokratik nedenler, ders programi, mifredat, sinav
kaygisi, kalabalik siniflar, 6grenci davraniglari, disiplin
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sorunlari, glivenlik riskleri, glvenlik 6nlemlerinin
yetersizligi gibi faktorlerin etkili oldugunu ifade ettikleri
gorilmektedir.

Okullarda deneylerin uygulanmasina iliskin siirecin
bitlncil olarak degerlendirilebilmesi icin, 6grencilerin de
deney yapmaya iliskin bakis agilari 6nem arz etmektedir.
Bu dogrultuda, 6grencilerin goruslerine iliskin olusturulan
kod ve kategoriler ile o6rnek ifadeler Tablo 7’de
sunulmusgtur.

Tablo 7. Ogrencilerin Gériislerine iliskin Bulgular

Kategori Kod Ornek Gériis
Ogretmenimiz ¢cok yazi yazdiriyor,
Teorik Ders deney yapmaya zaman kalmiyor.
Oiretim Ogretmenimiz deneyleri bize
Yaklagimi anlatiyor, ¢ok da yapmaya gerek
yok.
Sinava Bursluluk ve Liselere Giris Sinavi
Hazirlik (LGS) igin soru ¢bziiyoruz.
Sinifimiz ¢ok kalabalik,
Kalabalik laboratuvara gidip gelmek bile
Fiziksel Sinif ‘ ﬁ)‘ruﬁlara yol agiyor. Her
gittigimizde sira kavgasi oluyor.
Kosullar L s L
Fiziksel Ogretmenimiz laboratuvarin
Kosullarin deney yapmaya uygun olmadigini
Yetersizligi soyliyor. Malzemeler eksikmis.
Bazi deney ve etkinlikler ile ilgili
Sorumluluk 6gre'tmenimiz bizlere gérevler
veriyor ama bazi arkadaslar
malzemeleri getirmeyi unutuyor.
Arkadaslarimiz deney
- yaptigimizda 6gretmenimizin
o . Disiplin . ; .
Ogrenciden talimatlarini yerine getirmiyor ve
Sorunlari S
Kaynakli sorun ¢ikiyor, 6gretmenimiz
Durumlar kizdigi igin yapmiyor olabilir.
Uveunsuz Bir deneyden sonra bir
V8 arkadasimiz sicak bir beherglasi
Davranislar . O .
arkadasimin eline degdirmisti.
Laboratuvarda nasil
Bilgi Eksikligi davranacagimizi, nelere dikkat

etmemiz gerektigini bilmiyoruz.

Tablo 7'de 06grencilerin gorugsleri incelendiginde
ogretim yaklasimi, fiziksel kosullar ve 6grenciden kaynakl
durumlarin ifade edildigi goériilmektedir. Ogrencilerin;
fazla yazi yazma, soru ¢6zmeye fazla zaman ayirma, teorik
ders isleme, fiziksel kosullarin yetersizligi, 6grencilerin
sorumluluklarina dikkat etmemesi, disiplin sorunlari,
uygunsuz davraniglar, bilgi eksikligi gibi faktorlerin deney
etkinliklerinin yapilmamasina neden oldugunu belirttikleri
gorilmektedir.

4. Tartisma

Bu c¢alisma fen bilimleri dersinde deney ve
etkinliklerinin yapilmama durumunu 6grenci, 6gretmen ve
okul maddrlerinin deneyimleriyle incelemeyi
amaclamaktadir. U¢ grubun (8grenci, 6gretmen ve
yOnetici) bulgulari incelendiginde, deneylerin
yapilmamasina yonelik nedenlerin  bliyik 6lclide
ortustugl gorilmektedir. Ug grup da fiziksel kosullarin
yetersizligi, malzeme eksikligi, giivenlik riskleri ve disiplin
sorunlarindan  bahsetmislerdir. Okul mudurleri ve
o6gretmenler ayrica 6gretmenlerin yeterlilik ve motivasyon

698

eksikligine,  burokratik  engellere, mali  kaynak
yetersizligine ve hizmet ici egitim olanaklarinin sinirliigina
dikkat cekmistir. Ogretmen ve dgrencilerin ise sinav odakli
egitim anlayisina, fazla yazi yazma ve sinava hazirlik odakh
ders isleme yontemiyle kalabalik siniflarin olmasina dikkat
cektikleri gorulmektedir. Bu durumun yani sira sadece
O0gretmenler; yogun is ylikli, zaman y6netimi sorunlari,
teknolojik alt yapi eksikligi, velilerin sinav baskisi ve
mifredat yogunlugunu ifade ederken; yalnizca 6grenciler,
laboratuvar kullanimina dair bilgi eksikligi ve sorumluluk
almama gibi bireysel faktorlerden bahsetmislerdir.
Yalnizca yoneticiler ise deney ve etkinliklerin yapilma
durumunu sistematik bicimde takip eden bir sistemin
eksikligine isaret etmistir. Bu bulgular, deney yapma
sureglerinin ¢ok faktorli nedenlerle kesintiye ugradigini
gostermektedir. Bu dogrultuda elde edilen bulgular bir
biatin olarak ele alindiginda deneylerin yapilmama
durumuna birbirini tetikleyen bircok etkenin oldugu
goilmektedir. Ornegin, fiziksel alt yapi yetersizlikleri
o0gretmenlerin pedagojik ozglivenini olumsuz
etkileyebilecek durumlardir. Bu nedenle 0Ogretmenler
deney ve etkinlikleri yapmak yerine teorik ders islemeyi
tercih ediyor olabilirler. Ayrica 6gretmenlerin deney ve
etkinlikleri yapmamayarak laboratuvardan uzaklasmalari
ogrencilerin becerilerinin gelisimine ciddi bir ket vururken
disiplin sorunlarina da yol agabilecegi, sinif yénetimini
zorlastirabilecegi  durumu da  sidrecin  olumsuz
yansimalarindandir. Fiziksel eksiklikler ve glivenlik
endiseleri gibi gesitli faktorler 6gretmenlerce belirtilse de
bu durumlarin pedagojik etkilerinin de gbzardi edilmemesi
gerekmektedir.

Fiziksel kosullarin yetersizligi icin malzeme eksikligi,
laboratuvar ortamlarinin yetersizligi (lavabo yoklugu, alan
darhgi vb.), bakim-onarim ihtiyaci, laboratuvarin amaci
disinda kullanimi, kalabalik siniflar gibi faktorlerin 6ne
ciktigl gorilmektedir. Sogukpinar ve Gundogdu (2020)
siniflarin kalabalik olmasi ve laboratuvar alt yapisinin
eksikliginden bahsetmislerdir. Yurttas Kumlu (2022)
O0gretmen adaylari ile yapmis oldugu calismada 6gretmen
adaylarinin laboratuvari fiziksel olarak yetersiz ve diizensiz
bulduklarini ve bu durumunda deney yapma istegini
azalttigini ifade ettiklerini belirlemistir. Ayrica Gericke vd.
(2023) yapmis olduklari ¢alismada 6zellikle dusuk gelirli
okullarin  mekansal eksiklikleri, malzeme eksikligi
oldugunu  belirlemislerdir.  Ndihokubwayo (2017),
O0gretmenlerle yaptigi c¢alismada malzeme eksikliginin
deneylerin yapilmasini olumsuz etkiledigini vurgulamistir.
Bu baglamda baktigimizda literatlirde yapilan ¢alismalarin
da fiziksel kosullarla ilgili bu ¢alismaya benzer durumlara
temas ettikleri gorilmektedir.  Fiziksel kosullarin
eksikliginin deney ve etkinliklerin yapilma oranini olumsuz
etkiledigi  anlagilmaktadir. Bu nedenle okullarda
deneylerin yapilma oranini arttirmak igin malzeme
eksikliginin olmamasina, uygun fiziki sartlarin (su ve
elektrik tesisati, lavabo gibi) saglanmasina,
laboratuvarlarin yeterli blytklikte olmasina ve siniflarin
kalaballk olmamasina  dikkat edilmesi gerektigi
gorilmektedir. Ayrica laboratuvarlarin bakim-
onarimlarinin yapilmasi ve amaglari disinda bir ihtiyag icin
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kullanilmamasi gerektigi de 6nemli bir husus olarak
karsimiza ¢ikmaktadir.

Calismanin bulgulari givenlik riskleri ve disiplin
sorunlarinin  deneylerin  yapilmama nedenlerinden
oldugunu gostermektedir. Elde edilen bulgularda isitici
gibi kaynaklarin verebilecegi zararlardan ve yangin alarmi,
duman sensori gibi glivenlik dnlemlerinin yetersizliginden
dolayi bazi deneylerin yapilmadigi gorilmektedir. Ayrica
Ogrencilerin  kurallara ve talimatlara uymayarak
birbirlerine zarar verme durumlarinin olusabildigi
gorilmektedir. Ders 6gretmeninin tek basina 6grencileri
kontrol altinda tutmada yeterli olmadigi ve bu durumun
da glivenlik sorunlarina yol agabildigi goriilmektedir. Tim
bu sorunlarin 6gretmenlerin deneyleri yapmamasina yol
actig1 anlasilmaktadir. ilgili literatiirde (Gericke vd., 2022;
Mendez & Senining, 2023; Shivolo & Mokiwa, 2024)
benzer problemlerin 6gretmenler ve 6grenciler tarafindan
ifade edilerek bu endiselerin deneylerin yapilmamasinda
etkili oldugunu gostermektedir.

Fen Ogretiminde 6gretmenlerin deney etkinliklerine
yeterince yer vermemesinin 6nemli nedenlerinden birinin
dedgretmenlerin motivasyon eksikligi oldugu
gorulmektedir. Literatlir, 6gretmenlerin deney yapma
durumlarinin; mesleki doyum dizeyleri, uygulamalarinin
kurumsal gorlnGrlGginin dastk olmasi, fiziki  ve
laboratuvar ortamlarinin yetersizligi, givenlik
onlemlerinin eksikligi ve kendi fen okuryazarlik dizeyleri
gibi bir dizi i¢ ve dig faktorden etkilendigini ortaya
koymaktadir. (Sogukpinar & Gilindogdu 2020). Akilli ve
Kutur (2023) yapmis olduklari galismada 6gretmenlerin
fen okuryazarlklarinin  artmasinin  motivasyonlarini
anlamli bir sekilde yiikselttigini tespit etmislerdir. Mendez
ve Senining (2023) yapmis olduklari ¢alismada fiziki ortam
yetersizliginin ve glvenlik kaygilarinin 6gretmenlerin
motivasyonunu olumsuz etkiledigini ifade etmislerdir.
Ward ve Prinsloo (2022) yapmis olduklari ¢alismada okul
yonetiminin yeterince destek olmamasinin 6gretmenlerin
motivasyonunu distren bir  etken oldugunu
belirtmislerdir.  Ayrica elde edilen gorislerden
o6gretmenlerin hizmetici egitim ihtiyaci gérilmekte ve bu
durumun 6nemini destekleyen bir durum olarak karsimiza
cikmaktadir.  Tim bu durumlar disiandldiginde
deneylerin yapilmasinda énemli bir etken olan 6gretmen
motivasyonunu etkileyen bir¢ok i¢ ve dig faktorin
oldugunu gorilmektedir. Olumsuz durumlarin mimkin
oldugunca ortadan kaldiriimasi, fiziki  kosullarin
dizeltilmesi ve yoneticilerin gerekli 6nemi géstermeleri
yoluyla bu 6nemli eksikligin asilabilecegi anlasiimaktadir.

Mevcut ¢alismanin bulgulari, 6gretmen yeterliklerinin
deneylerin yapilma durumlarinda énemli oldugunu ortaya
koymaktadir. ilgili literatiir incelendiginde dgretmenlerin
deney sirecini planlama ve yonetme, ekipman kullanimi
gibi konularda kendilerini yetersiz hissettiklerinde
uygulamalardan kaginma egilimi gosterdikleri
vurgulanmaktadir (Peciuliauskiené & Kaminskiene, 2022;
Sellami vd., 2024). Bu dogrultuda, 6gretmen 6zglveni de
deneysel etkinliklerin sinif ortamina yansitilmasinda
onemli bir faktor olarak 6ne g¢ikmaktadir (Sellami vd.,
2024). Ogretmenlerin &zgiiven eksikligine neden olan

onemli bir faktor olarak bilgi eksikligi (Honkanen & Tammi,
2021) temel bir faktor olarak goérilmektedir.
Ogretmenlerin 6zellikle yiiksekégretim siirecinde tiim bu
deneysel ve etkinlikleri uygulamalari ve hazir bir sekilde
O0gretmenlige baslamalari  6nemlidir. Ayrica dissal
faktorler yaninda 6gretmenlerin duruma bakis agilari da
olduk¢a 6nemlidir. Deney yapmama durumuna
Ogretmenlerin  bahsettikleri gibi fiziksel eksiklikler,
mifredat yogunlugu vb. faktorler mi neden olmaktadir
yoksa Ogretmenler deneyleri sartlar uygun oldugunda
yapilacak ekstra calismalar olarak mi gormektedirler,
durumu da dusinilmesi gereken bir konudur. Bu noktada
gerekli hizmet ici calismalar ile 6gretmnelerin siireg
algilarinda iyilestirmelere gidilebilir.

Galismanin  bulgular incelendiginde, deneylerin
yapilmama nedeni olarak mali kisitlarin  katilimcilar
tarafindan belirtildigi gorilmektedir. Laboratuvarda yer
almasi gereken malzemelerin cesitli nedenlerle temin
edilememesi deneylerin yapilamamasina yol agmaktadir.
Literatlirde yer alan arastirmalarda (Gericke vd., 2022;
Mangarin & Macayana, 2024; Pacadaljen, 2024) da benzer
sonuglara ulasmis ve mali kisitlarin deney yapiimama
nedeni oldugu belirtilmistir. Ogretmen ve dgrencilerin her
tlrld malzemeyi temin edemeyecek olmasi yoneticilerin
sirece dahil olarak gerekli ara¢ ve gereclerin teminini
saglamasini zorunlu kilmaktadir. Bu dogrultuda ders
kitabinda yer alan deneylerin yapilabilmesi icin bakanlik
veya okul yonetimi-il-ilge madarlikleri her deney
etkinligine ait malzemeleri ihtiyag miktarinca deney
ismiyle tasnif edilmis olarak okullara ulagtirmaldir.

Deneylerin yapilmama nedenlerinden biri olarak sinav
odakh egitim yaklasimi faktorli karsimiza cikarmaktadir.
Ogrenci, veli, 6gretmen, okul ydnetimi ve diger bircok
faktor, ogrencileri, 6gretmenleri ve yoneticileri sinav
odakli ¢alismaya yénlendirebilmektedir. Ogrencilerin
yerlesecekleri ortadgretim kurumlarinin, okul basari
puaninin yani sira merkezi sinavla 6grencileri almalari bu
durumun en 6nemli nedenlerindendir (Cetin & Unsal,
2019). Ghaleb (2024) sinav merkezli egitim sistemlerinin
O0gretimde 6gretmen merkezli 6grenmeye yol actigini,
ogrencilerin st diizey dusinme becerilerinin gelisimini
sinirladigin  belirtmektedir. Nahar (2023) 06gretimde
kullanilan  standart testlerin  O6gretmenlerin  sinav
basarisina odaklanmasina neden oldugunu ve bu
durumun da 6grencilerin yaratici ve sorgulayici 6grenme
gibi 21. ylzyil becerilerinin gelisimini engelledigini ifade
etmistir. Bu calismalar ve daha bircok benzer calisma
(Geng & Kutlu, 2018; Sarikaya & Gemalmaz, 2021) sinav
kaygisinin olumsuz etkilerini gostermektedir. Sinav odakh
¢alismanin deneylerin yapilmamasinda 6nemli bir faktor
oldugu anlasiimaktadir (Gologlu Demir & Kaplan Keles,
2021; Kara vd., 2021). Bu dogrultuda, gerekli 6nlemler
alinarak deney ve etkinliklerin yapilmasinin saglanacagi
sinav sistemlerinin olmasi ve silireclerin bu dogrultuda
gilincellenmesi 6nem arz etmektedir. Mevcut sinavlarda
deney ve etkinliklere yonelikte sorular sorulmaktadir. Bu
sorularin sayilarinin arttirilmasi bu sorunun ¢ozilmesine
yardimci olabilecek etkenlerdendir. Ayrica sinav baskisi ve
mifredat yogunlugunun gerekge olarak karsimiza gikmasi
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yapilan oOlgme-degerlendirme sireclerinin fen bilimleri
egitiminin dogasina uymadigini gosterebilmektedir. Bu
noktada 6gretmenlerin karsisina da iki secenek ciktig
goriilmektedir. Ogretmenler ya fen egitiminin dogasina
uygun olarak deney ve etkinliklere de gerekli 6nemi
vererek Ogretim sirecini devam ettirecekler ya da
miifredati yetistirerek sinav odakli ¢alismalara onem
vereceklerdir. Ogretmenlerin gerekli mekanizmalarca
degerlendiriimesi de akademik basari Gzerinden oldugu
icin Ogretmenlerin sistemin yonlendirdigi akademik
basariyl arttirmaya yonelim gosterdikleri gérilmektedir.
Bu dogrultuda o6lgme ve degerlendirme sireglerinin
yapilandiriimasi ve fen egitiminin dogasina uygun hale
getirilmesi 6nemlidir.

Galismanin bulgulari 6gretmenlerin ig yliki ve zaman
kaygisiyla, deneyleri uygulama konusunda zorluklar
yasadigini géstermektedir. Ogretmenlerin ifadelerinden;
fazla sayida sinifin dersine girmeleri, laboratuvardaki
eksiklikler, ders disi hazirlik calismalarinin gerekliligi ve
malzeme temini gibi nedenlerin fazla is yikine ve zaman
yetistirememeye neden oldugunu ifade ettikleri
gorulmektedir. Sogukpinar ve Glndogdu (2020)
¢alismalarinda 6gretmenlerin, zaman kisithhg ve yogun
miifredat temposu nedeniyle deneyleri siklikla
uygulayamadiklari  vurgulanmistir. Dou vd. (2017)
ogretmenlerin fazla sayida sinifin dersine girmesinin
zaman yetersizligi nedeniyle deneylerin yapilmasini
engelledigini tespit etmistir. Bu bulgular, 6gretmenlerin is
yukini dengelemek ve derslere hazirlik streglerini verimli
kilmak adina, olabildigince az sayida farkli sinifin dersine
girmesinin  6nemli oldugunu gostermektedir. Ayrica,
mifredat ve 0Ogretim programlarinin  hazirlanma
sirecinde, deney etkinliklerinin nitelikli uygulamasi igin
gereken yeterli stirenin ayrilmasinin kritik bir gereklilik
oldugu anlasiimaktadir. Ayrica ¢alisma grubunun secildigi
Glke olan Turkiye kaynakh literatlir incelendiginde,
arastirmalarda 6gretmenlerin fen bilimleri ders saatini
yeterli gorenler ve vyetersiz gorenlerin oldugu dikkat
cekmektedir (Erdaltas & Demirci-Guler, 2019; Arslan &
Tasdemir, 2021; Yilmaz & Koca, 2022). Ogretmenler
arasinda zaman probleminin olup olmamasi, deney
etkinliklerine siire vyetistirilememesinde 6gretmenlerin
blyik bir roli oldugunu gosterebilir.

Calismanin bulgularindan okul m{ddrlerinin
surdirilebilir ve sistemli bir takip sisteminin olmayiginin
da deneylerin yapilmamasina neden oldugunu ifade
ettikleri gorilmektedir. Bu dogrultuda cesitli tesvik edici
uygulamalar yardimiyla deneylerin yapilma durumlari
takip edilebilir ve 0Ogretmenlere gerekli destekler
sunulabilir. Ogrencilerden kaynakli durumlar
incelendiginde; 06grencilerin sorumlu davranmamasi,
disiplin sorunlari, 6n bilgi eksiklikleri gibi durumlarin
oldugu goriilmektedir. Ancak, deney etkinliklerinin
yapilmasinda 06gretmenlere diisen goérevler yaninda
dgrencilere de gorevler diismektedir. Ogrencilerin
sorumluluktan kaginma durumu deneylerin yapilmasini
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zorlastiran nedenler arasindadir. Bu durumda 6grencilerin
sorumluluklarini arttirict 6nlemler alinmalidir. Ote yandan
disiplin sorunlarini ortada kaldirict 6nlemler alinarak
yapilacak deneylerde zaman probleminin olmamasi
saglanmalidir. Katihmcilardan alinan gorisler, 6grencilerin
on bilgilerindeki eksikliklerin deneylerin yapilmasini
zorlastiran 6nemli bir faktér oldugunu gostermektedir.
Ogrencilerin laboratuvar kullanimi ve talimatnameler
takip ederek deneyleri yapma siireglerinde vyetersiz
olmasi, bu calismalarin yapilmasini sinirlamaktadir. Bu
nedenle egitim-6gretim doneminin baslamasi asamasinda
bu bilgilerin 6grencilere sunulmasi gerekmektedir.
Anlamli ve kalici 6grenmeyi saglayan deney ve
etkinliklerin fen bilimleri dersinde uygulanmasi oldukca
onemlidir (Sogukpinar & Giindogdu, 2020). Calismanin
bulgulari ve literatiir incelendiginde deney etkinliklerinin
yapilmamasinin bircok gerekcesi oldugu gorilmektedir.
Ogrenci, 6gretmen ve yodneticilerin {zerlerine diisen
sorumluluklari yerine getirerek deney ve etikliklerin
yapilmasini  kolaylastirmasi  gerektirmektedir.  Bu
dogrultuda program yapicilarin ve materyal destegi sunan
birimlerin is  birligi icinde okullarin ihtiyaglarini
karsilayabilecek mekanizmayi kurmalari gerekmektedir.

5. Sonug ve Oneriler

Calismanin bulgulari, deneylerin  yapilmama
durumunun ¢o6zllmesinin bircok faktore dikkat etmeyi
gerektirdigini ortaya koymaktadir. Oncelikli olarak, yapisal
engellerin giderilmesi amaciyla okullardaki
laboratuvarlarin altyapi standartlarina uygun (lavabo, su,
elektrik tesisati vb.) sekilde dizenlenmesi, givenlik
donanimlarinin (yangin alarmi, ilk yardim seti) eksiksiz
saglanmasi ve deney malzemelerinin MEB tarafindan
siniflandirilmis kilavuzlar esliginde merkezi ve periyodik
olarak okullara ulastiriimasi gerekmektedir. ikinci olarak,
pedagojik ve mesleki gelisim alaninda, fen bilimleri
O0gretmenlerinin deney planlama, uygulama ve ekipman
kullanimi  konularindaki  pedagojik alan bilgilerini
glclendirmeye yonelik uygulamali hizmetigi egitimlerin
sayisi ve niteligi artinlmalidir. Ugiincii olarak, yénetimsel
sistem eksikligi sorununu ¢ézmek igin, okul yonetimleri ile
il/ilce milli egitim mudurlikleri is birliginde, yapilan
deneylerin isleyisini ve gerceklesme durumlarini takip
edecek seffaf, dijital bir takip sistemi kurulmali; bu sistem,

uygulamalari tesvik eden &dil mekanizmalari ile
desteklenmelidir. Son olarak, sinav odakli baskiyi
hafifletmek amaciyla, mifredat hazirlanirken

O0gretmenlerin is yukiniu dengeleyecek sekilde deney
uygulamasi i¢in yeterli siirenin ayrilmasi saglanmali, proje
ve performans gorevi gibi alternatif 6lgme-degerlendirme
yontemleri yayginlastiriimali ve o6zellikle 8. siniflardaki
deney eksikligi diger sinif diizeylerinde (5., 6. ve 7. siniflar)
yogunlastirilarak giderilmelidir.



Giirkan and Ardug / Cumhuriyet International Journal of Education, 15(1): 680-703, 2026

Ethics Committee Approval: Ethical approval for this study
was obtained from the Malatya Inonu University Social and
Human Sciences Scientific Research Ethics Committee, in
accordance with the decision issued at its meeting dated 08
July 2024 (Decision No: 2024/13-17).

Informed Consent: Written informed consent was obtained
from all teachers and school administrators participating in
the study. In addition, written parental consent was obtained
for all student participants under the age of 18.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept-MAA; Design-MAA, GG;
Supervision-GG, MAA; Resources-MAA; Data Collection
and/or Processing-MAA; Analysis and/or Interpretation-
MAA, GG; Literature Search-GG, MAA; Writing Manuscript-
GG, MAA; Critical Review-MAA, GG

Conflict of Interest: The authors have no conflicts of interest
to declare.

Financial Disclosure: The authors declared that this study has
received no financial support.

Use of Artificial Intelligence: Artificial intelligence tools have
been utilized in English translation processes.

References

Abd-El-Khalick, F., Boujaoude, S., Duschl, R., Lederman, G. N.,
Mamlok-Naaman, R., Niaz, M., Treagust, D., & Tuan, H.
(2004). Inquiry in science education: International
perspectives. Science Education, 88(3), 397-419.

Abrahams, |., & Millar, R. (2008). Does practical work really
work? A study of the effectiveness of practical work as a
teaching and learning method in school science.
International Journal of Science Education, 30(14), 1945-
1969.

Akdeniz, A. R., & Karamustafaoglu, O. (2003). Fizik 6gretimi
uygulamalarinda karsilagilan gligliikler. Tiirk Egitim Bilimleri
Dergisi, 1(2), 1-14.

Akilli, M., & Kutur, K. (2023). Does science literacy affect self-
efficacy in science teaching? An analysis with structural
equation modelling. Revista Romaneasca pentru Educatie
Multidimensionala, 15(2), 487-502.
https://doi.org/10.18662/rrem/15.2/745

Akpinar, E., & Yildiz, E. (2006). Acik uglu deney tekniginin
ogrencilerin laboratuvara yonelik tutumlarina etkisinin
arastirilmasi. Dokuz Eyliil Universitesi Buca Egitim Fakiiltesi
Dergisi, 20, 69-76.

Anilan, B., Berber, A., & Suder, N. (2020). Basit araglarla yaparak
0grenme yontemi ile yapilan deney uygulamalarina yonelik
O0gretmen adayi ve 6grenci gorisleri. Kastamonu Education
Journal, 28(1), 52-71.
https://doi.org/10.24106/kefdergi.3424

Arslan, M., & Tasdemir, A. (2021). Fen bilimleri 6gretmenlerinin
5. sinif fen bilimleri dersi 6gretim programina yonelik
gorusleri. e-Kafkas Journal of Educational Research, 8(1), 57-
79. https://doi.org/10.30900/kafkasegt.872778

Aykutlu, |., Bezen, S. ve Bayrak, C. (2016). Opinions of school
principals and physics teachers on laboratory practices and
use of laboratory practices within the new physics
curriculum. Kastamonu Education Journal, 24(2), 585-602.

Bostan Sarioglan, A., Altas, R., & Sen, R. (2020). Uzaktan egitim
siirecinde fen bilimleri dersinde deney yapmaya iliskin
O0gretmen goruslerinin arastirilmasi. Milli Egitim Dergisi,
49(1), 371-394.
https://doi.org/10.37669/milliegitim.787933

Boyik, U., Demir, S., & Erol, M. (2010). Fen ve teknoloji
ogretmenlerinin laboratuvar galismalarina yonelik yeterlik

gorislerinin farkll degiskenlere gére incelenmesi. TUBAV
Bilim Dergisi, 3(4), 342-349.

Camerer, C. F., A. Dreber, F. Holzmeister, T. H. Ho, J. Huber, M.
Johannesson, and H. Wu. (2018). Evaluating the Replicability
of Social Science Experiments in Nature and Science
Between 2010 and 2015. Nature Human Behaviour 2 (9),
637-644. https://doi.org/10.1038/s41562-018-0399-z

Capar, M. C., & Ceylan, M. (2022). Durum galismasi ve olgubilim
desenlerinin karsilastirilmasi. Anadolu Universitesi Sosyal
Bilimler ~ Dergisi, 22 (Ozel Sayir 2), 295-312.
https://doi.org/10.18037/ausbd.1227359

Cetin, A., & Unsal, S. (2019). Merkezi sinavlarin égretmenler
Uzerinde sosyal, psikolojik etkisi ve 6gretmenlerin 6gretim
programi uygulamalarina yansimasi. Hacettepe Universitesi
Egitim Fakdiiltesi Dergisi, 34(2), 304-323.

Demir, S., Boyuk, U., & Kog, A. (2012). Fen ve teknoloji dersi
O0gretmenlerinin laboratuvar sartlari ve kullanimina iliskin
gorisleri ile teknolojik yenilikleri izleme egilimleri. Mersin
Universitesi  Egitim  Fakiiltesi Dergisi, 7(2), 66-79.
https://doi.org/10.17860/efd.02843

Dou, D., Devos, G., & Valcke, M. (2017). The relationships
between school autonomy gap, principal leadership,
teachers’ job satisfaction and organizational commitment.
Educational Management Administration & Leadership,
45(6), 959-977.
https://doi.org/10.1177/1741143216653975

Duran, B. (2012). ilké§retim 5. sinif fen ve teknoloji ders kitabi

etkinliklerini  bilimsel  siire¢  becerileri  kazandirma
diizeylerinin glincellenmesi [Yuksek lisans tezi, Usak
Universitesi]. YOK Tez Merkezi.

Erdaltas, D., & Demirci-Giler, M. (2019). Fen bilgisi

O0gretmenlerinin fen 6gretiminde karsilastiklari sorunlara
yonelik gorusleri. Turkish Academic Research Journal (TAY
Journal), 4(2), 137-150. https://doi.org/10.29228/tay.40792

Erduran, S., & Dagher, Z. R. (2014). Reconceptualizing the nature
of science for science education. Springer.

Geng, H., & Kutlu, M. (2018). Sinav kaygisini azaltmaya yonelik
bir psikoegitim programinin sekizinci sinif 6grencilerinin
sinav kaygisina etkisi. inénii Universitesi Egitim Bilimleri
Enstitiisii Dergisi, 5(9), 19-30.

Gericke, N., Hogstrom, P., & Wallin, A. (2022). A systematic
review of research on laboratory work in secondary school.
Studies in  Science  Education,  59(2), 245-285.
https://doi.org/10.1080/03057267.2022.2090125

Ghaleb, B. D. S. (2024). Effect of exam-focused and teacher-
centered education systems on students' cognitive and
psychological competencies. International Journal of
Multidisciplinary Approach Research and Science, 2(2), 611-
631. https://doi.org/10.59653/ijmars.v2i02.648

Gologlu Demir, C., & Kaplan Keles, 0. (2021). Sinav odakli egitim
sistemlerinin ortaokul fen &gretimine etkisi: Ogretmen
gorusleri. Journal of Pedagogical Research, 5(2), 119-137.
https://doi.org/10.33902/JPR.2021269677

Glines, M., Dilek, N. S., Topal, N., & Can, N. (2013). Fen ve
teknoloji dersinde laboratuvar kullanimina yonelik 6gretmen
ve dgrenci degerlendirmeleri. Dicle Universitesi Ziya Gékalp
Egitim Fakdiltesi Dergisi, 20, 1-11.

Hofstein, A., Kipnis, M., & Abrahames, I. Z. (2013). How to learn in
and from the chemistry laboratory. In A. Hofstein & I. Eilks
(Eds.), Teaching chemistry — A studybook (pp. 153-182).
Sense Publishers.

Honkanen, M., & Tammi, K. (2021). Science teachers'
perceptions and self-efficacy beliefs related to integrated
science education in Finland. Education Sciences, 11(2), 272.
https://doi.org/10.3390/educsci11060272

701


https://doi.org/10.18662/rrem/15.2/745
https://doi.org/10.24106/kefdergi.3424
https://doi.org/10.30900/kafkasegt.872778
https://doi.org/10.37669/milliegitim.787933
https://doi.org/10.1038/s41562-018-0399-z
https://doi.org/10.18037/ausbd.1227359
https://doi.org/10.17860/efd.02843
https://doi.org/10.1177/1741143216653975
https://doi.org/10.29228/tay.40792
https://doi.org/10.1080/03057267.2022.2090125
https://doi.org/10.59653/ijmars.v2i02.648
https://doi.org/10.33902/JPR.2021269677
https://doi.org/10.3390/educsci11060272

Giirkan and Ardug / Cumhuriyet International Journal of Education, 15(1): 680-703, 2026

Kamarainen, A., T. Grotzer, M. Thompson, D. Sabey, and B. Haag.
(2023). Teacher views of experimentation in ecosystem
science. Journal of Biological Education 57 (3), 517-536.
https://doi.org/10.1080/00219266.2021.1933130

Kara, B., Sak, M., & Benzer, E. (2021). Fen bilimleri 6gretmen
adaylarinin Tahmin Et Gozle Agikla (TGA) yontemiyle deney
tasarlama vyeterliliklerinin incelenmesi. inénii Universitesi
Egitim Fakiiltesi Dergisi, 22(1), 841-865.
https://doi.org/10.17679/inuefd.863694

Karakolcu Yazicl, E., & Ozmen, H. (2015). Fen ve teknoloji 6gretim

programinda yer alan deney ve etkinliklerin
uygulanabilirligine iliskin 6gretmen goérusleri. Amasya
Universitesi  Egitim  Fakiiltesi Dergisi, 4(1), 92-117.

https://doi.org/10.17539/aej.45503

Keselman, A. (2003). Supporting inquiry learning by promoting
normative understanding of multivariable causality. Journal
of Research in Science Teaching, 40(9), 898-921.

Kim, J. Y., Shin, A. K., Park, K. T., & Choi, B. S. (2001). The effects
of science inquiry experiments emphasizing social
interactions and the analysis of social interactions by
cognitive level of the students. Journal of the Korean
Chemical Society, 45(5), 470-480.

Kocaktilah, A., & Savas, E. (2011). Fen bilgisi 68retmen
adaylarinin deney tasarlama ve uygulama sirecine iliskin
goriisleri. Ondokuz Mayis Universitesi Egitim Fakiiltesi
Dergisi, 30(1), 1-28. https://doi.org/10.7822/egt53

Kog-Unal, I. ve Seker, R. (2020). The examination of the effect of
virtual laboratory applications on student’ academic
achievement: Electricity unit. Ahi Evran University Journal of
Kirsehir Education Faculty, 21(1), 525-543.

Kranz, J., A. Baur, and A. Moéller. (2023). Learners’ Challenges in
Understanding and Performing Experiments: A Systematic
Review of the Literature. Studies in Science Education 59 (2),
321-367. https://doi.org/10.1080/03057267.2022.2138151

Lincoln, Y. S., & Guba, E. G. (1986). But is it rigorous?
Trustworthiness and authenticity in naturalistic evaluation.
New directions for evaluation, (30), 73-84.

Mangarin, R. A., & Macayana, L. B. (2024). Why schools lack
laboratory and equipment in science? Through the lens of
research studies. International Journal of Research and
Innovation in  Social  Science, 8(10), 2835-2840.
https://dx.doi.org/10.47772/1JRISS.2024.8100238

Mendez, M. J. R., & Senining, E. M. (2023). Science laboratory
learning environment and students’ practices on laboratory
safety. SEAQIS Journal of Science Education, 3(2), 31-42.
https://doi.org/10.58249/sjse.v3i02.113

Miles, M, B., & Huberman, A. M. (1994). Qualitative data
analysis: An expanded Sourcebook. (2nd ed). Thousand
Oaks, CA: Sage.

Milli Egitim Bakanligi. (2018). Fen bilimleri dersi Ggretim
programi (ilkokul ve ortaokul 3, 4, 5, 6, 7, 8. siniflar). Temel
Egitim Genel MidurlGga.

Milli Egitim Bakanligl. (2024). Fen bilimleri dersi d&gretim
programi (3, 4, 5, 6, 7 ve 8. siniflar): Tiirkiye Yiizyih Maarif
Modeli. Temel Egitim Genel Mudurlaga.

Muslu Kaygisiz, G., Benzer, E. & Ugar, M. (2017). Fen bilgisi
O0gretmen adaylarinin bilimsel slire¢ becerilerine dayali
deney tasarimlarinin degerlendirilmesi. Sakarya University
Journal of Education, 7(3), 467-483.
https://doi.org/10.19126/suje.286360

Nahar, L. (2023). The effects of standardized tests on
incorporating 21st century skills in science classrooms.
Integrated Science Education Journal, 4(2), 36-42.
https://doi.org/10.37251/isej.v4i2.324

National Research Council (NRC). (1996). National science
education standards. National Academy Press.

702

National Research Council (NRC). (2000). Inquiry and the
national science education standards. National Academy
Press.

National Research Council (NRC). (2012). A framework for K-12
science education: Practices, crosscutting concepts, and core
ideas. National Academy Press.

Ndihokubwayo, K. (2017). Investigating the status and barriers
of science laboratory activities in Rwandan teacher training
colleges towards improvisation practice. Rwandan Journal of
Education, 4(1), 47-54.

OECD. (2018). The science of teaching science: An exploration of
science teaching practices in PISA 2015. OECD Publishing.
Onen, F., & Comek, A. (2011). Ogretmen adaylarinin géziiyle
basit arag-gerecglerle yapilan fen deneyleri. Bati Anadolu

Egitim Bilimleri Dergisi, 2(3), 45-72.

Ozeng, Y. Y. (2022). Egitim arastirmalarinda durum calismasi
deseni  nasil  kullanilir. Uluslararasi  Egitimde  Nitel
Arastirmalarda Miikemmellik Arayisi Dergisi, 1(2), 57-67.

Pacadaljen, L. M. (2024). Hurdling obstructions on instructional
management of science teachers in schools with challenging
laboratory resources. Environment and SociaOl Psychology,
9(10), Article 3027.
https://doi.org/10.59429/esp.v9i10.3027

Palinkas, L. A., Horwitz, S. M., Green, C. A., Wisdom, J. P., Duan,
N. & Hoagwood, K. (2015). Purposeful sampling for
qualitative data collection and analysis in mixed method
implementation research. Administration and Policy in
Mental Health and Mental Health Services Research, 42(5),
533-544. https://doi.org/10.1007/s10488-013-0528-y

Peciuliauskiené, P., & Kaminskieng, L. (2022). Lithuanian science
teachers’ self-confidence in teaching and their innovative
work activities. Journal of Turkish Science Education, 19(2),
577-593. https://doi.org/10.36681/tused.2022.138

Ren, H. (2022). Rethinking in biology experiment teaching in
middle school. Highlights in Science, Engineering and
Technology, 14, 150-156.
https://doi.org/10.54097/hset.v14i.1604

Ronnebeck, S., Bernholt, S., & Ropohl, M. (2016). Searching for a
common ground — A literature review of empirical research
on scientific inquiry activities. Studies in Science Education,
52(2), 161-197.
https://doi.org/10.1080/03057267.2016.1206351

Sarikaya, S., & Gemalmaz, A. (2021). Sinav kaygisini etkileyen
faktorler. Jour Turk Fam Phy, 12(2), 99-107.

Sellami, A., Santhosh, M. E., Michaleczek, I., & Alazaizeh, M.
(2024). Unveiling teachers’ instructional self efficacy in
science, mathematics and technology: Personal and
contextual influences. Canadian Journal of Science,
Mathematics and Technology Education, 24, 418-438
https://doi.org/10.1007/s42330-025-00359-z

Shivolo, T., & Mokiwa, H. O. (2024). Secondary school teachers’
conceptions of teaching science practical work through
inquiry based instruction. Journal of Education in Science,
Environment and Health, 10(2), 120-139.
https://doi.org/10.55549/jeseh.693

Sogukpinar, R., & Giindogdu, K. (2020). Fen Bilimleri dersi ve
laboratuvar uygulamalarina yonelik 6grenci ve 6gretmen
gorisleri: Bir durum calismasi. IBAD Sosyal Bilimler Dergisi,
8, 275-294. https://doi.org/10.21733/ibad.733953

Sontay, G., & Karamustafaoglu, O. (2018). ‘Sivi basinc’
konusunda basit arag gereglerle yapilan bir deney etkinligine
iliskin 6gretmen gorusleri. Egitim ve Toplum Arastirmalari
Dergisi, 5(1), 220-246.

Stroupe, D. (2015). Describing “Science Practice” in learning
settings.  Science  Education 99 (6), 1033-1040.
https://doi.org/10.1002/sce.21191


https://doi.org/10.1080/00219266.2021.1933130
https://doi.org/10.17679/inuefd.863694
https://doi.org/10.17539/aej.45503
https://doi.org/10.7822/egt53
https://doi.org/10.1080/03057267.2022.2138151
https://dx.doi.org/10.47772/IJRISS.2024.8100238
https://doi.org/10.58249/sjse.v3i02.113
https://doi.org/10.19126/suje.286360
https://doi.org/10.37251/isej.v4i2.324
https://doi.org/10.59429/esp.v9i10.3027
https://doi.org/10.1007/s10488-013-0528-y
https://doi.org/10.36681/tused.2022.138
https://doi.org/10.54097/hset.v14i.1604
https://doi.org/10.1080/03057267.2016.1206351
https://doi.org/10.1007/s42330-025-00359-z
https://doi.org/10.55549/jeseh.693
https://doi.org/10.21733/ibad.733953
https://doi.org/10.1002/sce.21191

Giirkan and Ardug / Cumhuriyet International Journal of Education, 15(1): 680-703, 2026

Uluginar, S., Cansaran, A., & Karaca, A. (2004). Fen bilimleri
laboratuvar uygulamalarinin degerlendirilmesi. Tiirk Egitim
Bilimleri Dergisi, 2(4), 465-475.

Uzal, G., Erdem, A., Onen, F., & Giirdal, A. (2010). Basit arag
gereglerle yapilan fen deneyleri konusunda Ogretmen
gorugleri  ve  gergeklestirilen  hizmet i¢i egitimin
degerlendirilmesi. Necatibey Faculty of Education Electronic
Journal of Science and Mathematics Education, 4(1), 64-84.

Ward, C., & Prinsloo, D. (2022). Intrinsic teaching challenges
relating to practical investigations in resource constrained
physical sciences classrooms in South Africa. South African
Journal  of  Education, 42(1), Article 1392544,
https://doi.org/10.15700/saje.v42n1a2544

Wei, B., & X. Li. (2017). Exploring Science teachers’ Perceptions
of Experimentation: Implications forRestructuring School
Practical Work. International Journal of Science Education 39
(13), 1775-1794.
https://doi.org/10.1080/09500693.2017.1351650

Yildinim, A., & Simsek, H. (2016). Sosyal bilimlerde nitel arastirma
yéntemleri (10. baski). Ankara: Seckin Yayincilik.

Yilmaz, M., & Koca, S. (2022). Fen bilimleri dersi 6gretim
programina yoénelik O6gretmen goruslerinin baglam-girdi-

sureg-uriin (CIPP) modeline gore analizi. Kastamonu Egitim
Dergisi, 30(2), 122-138.
https://doi.org/10.24106/kefdergi.897456

Yilmaz-ince, E. ve Kutlu, A. (2014). Web tabanli laboratuvarlar.
Akademik Bilisim 2014 Konferansi Bildirileri. 441-448.

Yin, R. K. (2018). Case study research and applications: Design
and methods (6th ed.). Sage.

Yurttas Kumlu, D. (2022). Fen bilgisi 6gretmen adaylarinin
laboratuvar uygulamalarina yonelik gorisleri. Bati Anadolu
Egitim Bilimleri Dergisi, 13(1), 56-72.
https://doi.org/10.51460/baebd.894084

Yizlak, A. V., Ylzlak, B. & Arslan, T. (2020). Kolay bulunabilir
malzemelerle yapilan fen deneylerine iliskin 6gretmen
adaylarinin gérisleri. Eskisehir Osmangazi Universitesi Tiirk
Diinyasi Uygulama ve Arastirma Merkezi (ESTUDAM) Egitim
Dergisi, 5(2), 24-36.

Zeidler, D. L., Sadler, T. D., Simmons, M. L., & Howes, E. V. (2005).
Beyond STS: A research-based framework for socioscientific
issues education. Science Education, 89(3), 357-377.
https://doi.org/10.1002/sce.20048

703


https://doi.org/10.15700/saje.v42n1a2544
https://doi.org/10.1080/09500693.2017.1351650
https://doi.org/10.24106/kefdergi.897456
https://doi.org/10.51460/baebd.894084
https://doi.org/10.1002/sce.20048

