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Examination of 2021 Turkish Central Exam Science Questions in
Terms of Science Process Skills
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Abstract: The Central Exam of the High School Entrance System (known as LGS), which has been put into
practice in Tirkiye since 2018, aims to measure the students' ability to transform the information they have
learned into skills rather than simply remembering or memorizing them. In this context, the aim of the study
is to analyze each of the 2021 central exam science questions and to evaluate the questions in terms of
scientific process skills in Turkish science curriculum. Document analysis, one of the qualitative research
methods, was used to analyze the science subtest of the 2021 central exam by four academicians and six
science teachers. Within the framework of expert opinions, the compatibility of the questions was evaluated
according to the categorical compatibility criterion. According to the findings of the research, it was
concluded that the 2021 central exam questions mostly focused on the scientific process skills of “inferring”,
“Interpreting data” and “defining variables”. According to this result, it was concluded that the central exam
science test was not sufficient in terms of covering scientific process skills. The central exam questions
should include more scientific process skills, which is deemed important for science education.
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2021 LGS Fen Bilimleri Sorularinin Bilimsel Stuire¢c Becerileri
Bakimindan Incelenmesi

Oz: Tirkiye’de 2018 yilindan itibaren uygulamaya giren Liselere Gegis Sistemi merkezi smavinda
ogrencilerin 6grendikleri bilgileri salt hatirlama veya ezberleme yoniinden ziyade bunlar1 beceriye
donistiirme durumlarinin Slgiilmesi hedeflenmektedir. Bu baglamda galismanin amaci, MEB tarafindan
hazirlanan 2021 merkezi sinav fen bilimleri sorularinin her birinin analiz edilmesi ve sorularin 2018 fen
miifredatinda yer alan bilimsel siire¢ becerileri bakimindan degerlendirilmesidir. Arastirmada yontem
olarak nitel arastirma yontemlerinden dokiiman analizi yontemi kullanilmistir. Bu gergevede 2021 merkezi
smavi fen bilimleri alt testine ait sorular alan uzmani dort akademisyen ve alt1 fen bilimleri dgretmeni
tarafindan incelenmistir. Uzman goriisleri ¢ercevesinde sorularin uyumu kategorik uyum kriterine gore
degerlendirilmigtir. Arastirmanin bulgularina gére 2021 merkezi sinavi sorularinin en ¢ok “sonug ¢ikarma”,
“verileri yorumlama” ve “degiskenleri belirleme” bilimsel siire¢ becerilerinin iizerinde yogunlastig
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sonucuna ulasilmistir. Bu sonuca gore merkezi smav fen bilimleri testinin bilimsel siire¢ becerilerini
kapsamasi bakimindan yeterli olmadigi sonucuna ulasilmistir. Bu baglamda LGS merkezi sinav sorularinda
daha fazla sayida bilimsel siire¢ beceriye yer verilmesi i¢in ¢alismalar yapilmasi gerektigi diistiniilmektedir.

Anahtar kelimeler: Bilimsel siire¢ becerileri, LGS, merkezi sinav, dokiiman incelemesi

Introduction

Countries ranked high in terms of science literacy proficiency levels defined in PISA aim
to develop inquiry skills, and learn the scientific method instead of use low-level skills such as
remembering in science teaching and memorizing information (Harlen, 1999; Organisation for
Economic Co-operation and Development [OECD], 2019). The questions in the PISA exam consist
of questions that emphasize scientific inquiry. The fact that the questions asked in the central exams
in our country are similar to the questions in the PISA exam will increase the habit of our students
to qualified questions. Thus, it is thought that our country's success in PISA exams will increase
(Ar, 2019). While this situation increases the importance of skill teaching, especially in the
development of science-related fields (Cepni & Sarioglu, 2021), it points to the need to develop
science process skills in students (Chiappetta et al., 2015; Cepni & Cil, 2016; European Skills,
Competences, Qualifications and Occupations [ESCO], 2020; Hamarat & Arkan, 2018; Paine,
2020). Therefore, it can be said that science process skills should be included in the science
curriculum to achieve the stated goals (Brotherton & Preece, 1995, 1996; Harlen, 1999; Huppert et
al., 2002; Rezba et al., 1995; Saat, 2004; Smith, 1995; Tan & Temiz, 2003).

The central exam application, which is named the “Central Examination for Secondary
Education Institutions to Admit Students by Examination” officially (known as the central exam
or LGS), has been put into practice in Tiirkiye since 2018, it is aimed to measure the students’
ability to transform the information they have learned into skills rather than simply remembering
or memorizing them (MoNE, 2018a; Yiiziiak & Arslan, 2021). At the same time, science process
skills are emphasized in science-specific skills in the science curriculum published and put into
practice in 2018. The importance of science process skills is mentioned in the relevant curriculum
is as follows:

“In the process of discovering nature and understanding the relationship between human
and environment in the special purposes of the curriculum, adopting science process skills and
science research approach and producing solutions to the problems encountered in these areas. To
enable the use of science-related knowledge, science process skills and other life skills in solving
problems” (Ministry of National Education [MoNE], 2018b).

Smith and Scharmann (1999) also stated that individuals with good science process skills
can use appropriate methods in a short time while solving problems in daily life and expressed a
justification that is compatible with the specific objectives of the science curriculum. In the related
curriculum, science process skills include the skills that scientists use during their studies such as
observing, measuring, classifying, recording data, constructing hypotheses, using data and creating
a model, changing and controlling variables, and experimenting. In the curriculum, emphasis is
given to transferring science processes to the learning environment (MoNE, 2018b). Therefore, in
the measurement part, the necessity of carrying out a process in harmony with the curriculum
content emerges. In this respect, it is thought that it is important to examine the exams in terms of
science process skills. There is no common definition of science process skills accepted by all
scientists. However, when classifying skills, it is seen that many scientists classify them as common
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skills. While some scientists classify science process skills as basic, causal, and experimental, most
scientists classify them as basic and high-level skills (Burns et al., 1985; Carey et al., 1989; Clock,
2004; Germann, 1994; National Research Council, 1996; Rubin et al., 1992). Therefore, it can be
said that science process skills have flexible definitions and classifications under the same roof and

main idea. Different science process skills classifications made by various researchers are shown
in Table 1.

Table 1
Classification of Science Process Skills
(Padilla, 1990) (Rezba et al., (Smith, 1995) (Cepni et al., (Chiappetta et
1995) 1997) al., 2015)

Observing Observing Observing Observing Observing
Inferring Inferring Classifying Measuring Inferring
Communicating Communicating Measuring Classifying Space and time
Measuring Measuring Inferring Recording data relations
Classifying Classifying Predicting Forming space- Communicating
Predicting Predicting Communicating  number relations Measuring
Controlling Defining variables  Space and time Predicting Predicting
variables Constructing a relations Defining variables Using numbers
Defining table of data Defining Interpreting data Defining a term
operationally Constructing a operationally Inferring operationally
Formulating graph Formulating Constructing Formulating
hypotheses Describing hypotheses hypotheses models
Interpreting data relationships Experimenting Formulating Controlling
Experimenting between variables Defining variables models using data variables
Formulating Recording and Interpreting data ~ Experimenting  Interpreting data
models processing data Formulating Changing and Hypothesizing

Analyzing models controlling Experimenting

investigations variables
Constructing Making decisions
hypotheses

Defining variables
operationally
Designing
investigations
Experimenting

Of these various classifications in the literature on science process skills, we decided that it
would be most appropriate to use the one that the Turkish science curriculum (MoNE, 2018b)
mentions, which was theorized by Cepni et al. (1997). Appropriate measurement and evaluation
tools are needed to measure the skills in the curriculum. Those skills are explained below:

1. Basic processes

a. Observing: Observing the environment using the sense organs.
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b. Measuring: Expressing the properties of objects or substances numerically in terms of unit
systems.

c. Classifying: Grouping events, objects, and ideas according to their common characteristics.
d. Recording data: Grouping and recording of observation and examination results.

e. Forming space-number relations: Perceiving and detecting properties such as shape, time, speed,
distance of objects and events.

2. Causal processes

a. Predicting: arriving at a conclusion about the subject to be studied before conducting an
experiment.

b. Defining variables: Identifying the factors affecting the investigated event and situation.
c. Interpreting data: Expressing an opinion on aggregated or tabulated data.

d. Inferring: Coming to a conclusion about an event or situation.

3. Experimental processes

a. Constructing hypotheses: making tentative generalizations about the event or situation being
studied based on preliminary observation and experimentation.

b. Formulating models using data: from ideas derived using data to arrive at mathematical
expressions and designs.

c. Experimenting: probing hypotheses by checking for independent variables and examining their
effects on dependent variables.

d. Changing and controlling variables: determining what effect it has on results by changing one
of the factors that affect an event or situation while keeping the others constant.

e. Making decisions: making a judgment or judgment using science process skills (Cepni et al.,
1997).

As those skills are aimed to teach, assessing and using these skills in questions becomes
essential. In line with the aim of MoNE (2018a), exams started to become more demanding of
process skills of students. Especially from the science test aspect, science process skills are used in
the solutions of the so-called skill-based questions. A question of an experimental process in
science test may or may not contain one or more of science process skills (Cepni, 2016). While
solving a problem or answering a question, students may need to use their science process skills
and one process skill may not be enough and more than one skill can be used. Central exam aims
to make inferences about the transformation of the information learned by the students into skills.
There are a small number of studies in the literature examining the central exam questions in terms
of science process skills. Colak (2017) examined eight central exams held twice a year between
2013 and 2017 in terms of scientific process skills. A total of 160 questions constituting the science
test of these 8 exams were examined together with their choices and antecedents. The items were
analyzed by two independent researchers. While examining the questions, 18 scientific process
skills were determined, and these skills were grouped under three categories. These categories are
Planning and Initiation, Implementation and Analysis, and Conclusion.
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Arikan and Kirindi (2020), on the other hand, examined the central exams between 2005
and 2015 in order to find an answer to the question “Are the central exam science test questions
prepared in a way that supports SPS and critical thinking skills?”” While analyzing these exams,
scientific process skills determined according to Aydogdu (2009) were taken as basis. As a result
of the research, it was deduced that the questions supported all scientific process skills. However,
it was also added that among these skills, there were mostly questions involving the skills of
“observing” and “inferring”. It was concluded that one of the sparsely included steps in the
questions was 'making a hypothesis' from higher-order thinking skills and 'measuring’ from basic
skills. Another study in the literature in relation to the subject, there is a study conducted by Polat
and Bilen (2022). Accordingly, the questions in the central exams (TEOG and LGS) applied in our
country between 2013 and 2021 were examined according to the renewed bloom taxonomy. As a
result of the research, it was determined that the questions were insufficient to measure high-level
skills and the distribution of questions was not proportional. In the international basis, Cepni
(2016), Karsli et al. (2019) and Arslan (2019) examined the PISA implementation in terms of
science process skills. As mentioned in OECD (2019), science process skills are an important
aspect of assessment in terms of real-life transfer of knowledge. With this study, we aimed to
analyze whether the questions in the central exam science test include science process skills, and
if so, which of these skills they contain. In this context, the aim is to analyze each of the 2021
central exam science questions prepared by the Ministry of National Education and to evaluate the
questions in terms of science process skills in the 2018 science curriculum. When the literature was
scanned, no study was found that carried out a detailed analysis of the science questions of the
2021 central exam in terms of science process skills. In this respect, we think that our study will
contribute to the literature and that the data to be obtained as a result of this study will contribute
to the elimination of the deficiencies of the central exam questions, if any, to make them more
suitable for the curriculum. Thus, we believe that the central exam can become a more appropriate
measurement tool for the vision of the curriculum.

Methods

Research Design

In the research, the document analysis method, one of the qualitative research methods, was
used. Document analysis is a scientific research method that can be defined as the collection,
examination, and analysis of various documents as the primary source of research data. Although
this method is often used as a complement to other research methods in the literature, it can also
be used as a stand-alone method (Sak et al., 2021). In this context, the questions of the 2021 central
exam science subtest were examined through document analysis on the google form sent to them
by four academicians and six science teachers, who experts in the field are, and who have studied
science process skills. The scientific skills that the questions contain and that should be used in
their solution were revealed and the results were expressed with descriptive methods. The
document in the study is Booklet A containing LGS 2021 questions. The relevant questions were
sent to experts via google forms and experts were provided to analyze the relevant document.
Therefore, document analysis method was preferred in the study.

Data collection and analysis

The science process skills examined in this study are observing, classifying, measuring,
recording data, forming space-number relations, predicting, defining variables, interpreting data,
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inferring, constructing hypotheses, using data, and considering the classifications of various
scientists and the curriculum. and model building, making decisions, changing and controlling
variables, and experimenting (Cepni, 2004; Cepni et al., 1997; MoNE, 2005, 2018b). Since there
is no universal and exact classification by scientists and the existence of different approaches that
can be used in solving questions, the calculation of consistency from the ideas of different
researchers gives a more reliable result (Cohen, 1960). In this context, a conclusion was reached
by calculating the compatibility of central exam 2021 science questions analyzed separately and
classified according to their science process skills by four academicians and six science teachers,
who are experts in the field.

For example, question number 15 of the booklet A of 2021 central exam science test, 9 of
10 experts stated opinions and one abstained. For each question and skill they have stated, experts
are also required to reason and justify their choices. A screenshot of google analysis and sample of
expert opinions are available in Appendix 1.

Within the framework of expert opinions, the compatibility of the questions was evaluated
according to the categorical compatibility criterion. The categorical agreement criterion provides
an indication of agreement by evaluating the agreement between the standards and the evaluations
of the evaluators in terms of content (Traynor et al., 2020; Webb, 2005). The percentage of matches
between experts was examined by determining the science process skills of the experts in the
questions (Akbulut & Cepni, 2013). As a result of this examination process, the agreement between
science process skills and scale items higher than 0.60 can be interpreted as the criterion being met
(Webb, 1997, 2007). Since the opinions of 10 experts were taken in the research data, the first
acceptable value higher than the threshold value was found to be 0.63, and values between 0.63
and 0.80 were interpreted as agreeable and values higher than 0.80 as highly compatible (Viera &
Garrett, 2005).

Findings

The table showing the compatibility of the skills found in each question and the question as
a result of the examination of the questions by four expert academicians and six science teachers
is given in Table 2 below. In this table, the agreement indices are indicated with different colors
and their explanation is given under the table. Compliance of 0.63 and above, which is considered
appropriate, is colored green. The squares that are not painted with any color are an indication that
everyone accepts that there is no skill in that question. For example, it can be said that there is a
classification skill in the first question because there is a correlation of 0.88 among the experts. In
other words, 7 of the 8 experts who answered this question stated that they had classification skills
in this question. On the contrary, there is no measurement skill since no expert has stated the
existence of the skill. Since the agreement is calculated as the agreement of the respondents within
themselves, different rates are obtained for each question. For example, when one of the experts
skipped a question without answering, the agreement was calculated among nine people, not ten.
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Table 2
The percentage of agreement among experts in terms of science process skills of the questions

Science process skills / Question
numbers (booklet A)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Observing

Measuring

Classifying

Recording data

Forming space-number relations

Predicting

Defining variables

Interpreting data y 0.67 080 0.63

Inferring y 0.67 0.50

Constructing hypotheses

Formulating models using data

Making decisions

Changing and controlling
variables

63-80%

50-63%
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Based on the data in Table 2, the table of science process skills with 0.63 or more
consistency in each question is presented in Table 3 below.

Table 3
Expression of Skills Consistent Above 0.63 According to Questions

Science process skill and the con3|stency N Science process skill and the consistency

In Table 3, among the skills that are thought to be used in each question, those with 80% or
more agreement among experts are painted in dark green, and those between 63% and 80% are
painted in light green. As can be seen from the table, according to the answers given by the experts,
the highest agreement was determined as the inferring skill in the 8th and 17th questions. However,
in questions 2 and 9, no science process skills were found above the acceptable rate of 0.63. As can
be seen from Table 2, the highest agreement was 0.60 in the second question, data interpretation
and inference skills, and in the 9th question, the classification skills were 0.56. However, since
these compliance rates are below the compliance threshold, it is interpreted that there is no science
process skill measured in these questions.

Table 4 shows the distribution of the skills consistent above 0.63 according to the questions.
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Table 4
Distribution of the Skills With at least 0.63 Agreement According to the Questions

Number of questions

Skill that include the skill Questions that include the skill
Inferring 11 3,5,7,8,10, 11, 14, 15, 17, 18, 20
Interpreting data 8 3,4,5,6,7, 14,15, 20
Defining variables 4 4,12,13,19

Making decisions 3 4,13,15
Classifying 2 1,16

f:lgrtrilérgg space-number 1 15

Changing and controlling

variables ! 19

Observing 0 -

Measuring 0 -

Recording data 0 -

Predicting 0 -

Constructing hypotheses 0 -

Formulating models using
data

Experimenting 0 -

When Table 4 is examined, it is seen that the most used science process skill according to
the accepted agreement of 63% and above is the skill of inferring. This skill was used in 11 different
questions. This skill is followed by the skill of “interpreting the data”. This skill was used in 8
different questions. In addition, the skill of “defining variables” is in 4 different questions; “making
decisions” skill in three different questions; “classification” skill in two different questions. The
skills of “forming space-number relations” and “changing and controlling variables” were used in
1 different question. On the other hand, the skills of observing, measuring, recording data,
predicting, constructing hypotheses, using data and creating a model, and experimenting could not
provide a agreement of more than 63% in any of the questions.

When the tables are examined, it can be seen that the question in which science process
skills are used the most is the 15th question. Four skills were used in this question. These skills,
used together in the same question, are forming space-number relations, interpreting data, inferring
and making decisions. In the 4th question following this, it is seen that three science process skills,
namely defining variables, interpreting data and making decisions, are used together.
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Discussion and Conclusions

According to the findings of the research, it was concluded that the 2021 central exam
questions mostly focused on the science process skills of “inferring”, “interpreting data” and
“defining variables”. However, as a result of the document analysis, the science process skills of
“observing”, “measurement”, “recording data”, “predicting”, “constructing hypotheses”, “using
data and creating a model” and “experimenting” in the science questions of the 2021 central exam
were not covered enough. It is thought that the hardiness of producing questions to measure the
nature of these skills and the limitation in the number of questions may be the reason for obtaining
these results since the questions are multiple-choice. In addition, it is thought that high-level
science processes such as “experimenting”, which are among these rarely used skills, can be
evaluated in environments where students are more active. The fact that the exam questions are
only multiple-choice causes the evaluation of students’ basic science process skills to be at the

forefront.

With the exam change made in the Turkish education system, it is aimed to increase the
success of an exam that measures various skills at the international level (MoNE, 2018a). In recent
years, the increase in the number of questions prepared for science process skills in science
questions in the central exam draws attention. However, it is seen that the science questions in the
central exam do not adequately cover the science process skills. As a result of the study, it was
determined that the questions did not fully measure the science process skills in the curriculum, the
questions were generally aimed at basic science process skills, and there were not enough questions
about skills of integrated or experimental levels. In addition, a question for a learning outcome may
address more than one skill due to the nature of scientific process skills. Therefore, scientific
process skills are interrelated skills (Aslan et al., 2016). Questions that include integrated science
process skills can also address basic skills. For example, Abruscato (2000, as cited in Aydogdu,
2016) stated that a hypothesis cannot be completely separate from observations and inferences. In
this context, it is considered normal to see more than one scientific process skill in a question. In
this respect, the importance of questions that address integrated science process skills emerges.

Despite the lack of different studies examining science process skills in the context of the
central exam in the literature, comparisons and evaluations related to studies that deal with central
exam science questions in the context of the renewed Bloom’s taxonomy and SOLO have been
conducted. 1z (2021), examining the questions in the secondary education entrance exams
according to the MoNE achievements, PISA proficiency levels, and the revised Bloom taxonomy,
determined that the questions were at the low-level cognitive level and analysis steps. It has been
observed that science questions mostly measure low-level thinking skills and concentrate
especially on the comprehension level (Polat & Bilen, 2022).

Akylirek (2019) determined that TEOG and central exam questions were insufficient to
measure High-Level Thinking skills, clutter was at low-level knowledge and cognitive steps, and
Sezer (2018) found that there were no TEOG questions corresponding to the evaluation and
creation steps. In addition, it was concluded that the questions were clustered in the
“understanding” level according to the revised Bloom’s taxonomy and that they overlapped with
“level 17 and “level 2” according to Webb’s depth of knowledge levels (Ormanci, 2022). Inci
(2014) determined that TEOG questions concentrate on low-level cognitive steps. Cakir (2019), in
his study comparing the TEOG, central exam and PISA questions according to the revised Bloom
taxonomy, drew attention to the fact that there are no high-level cognitive step questions such as
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the creation step in other exams other than the PISA exam. As Polat & Bilen (2022) cites, Arikan
& Kirindi, 2020; Dalak, 2015; Dindar & Demir, 2006; Ermurat et al., 2011; Gokulu, 2015; Giiven
& Aydm, 2017; Kasike1, 2018; Ozel, 2010; Tanik & Saracoglu, 2011; Taskin et al., 2019 and Tolan,
2011 support the results of the study.

Ormanct (2022) concluded that the questions were not distributed homogeneously in the
context of PISA science literacy and TIMSS, and each question measures at least one achievement
in the science curriculum, but all the achievements in the science curriculum and the experiments
and activities in the science textbooks did not meet the questions sufficiently. This result shows
similarities with the results of this study. The reason for this is that the central exam requires
students to associate their existing knowledge with daily life and interpret them from different
perspectives, as well as internalize their science process skills. It is thought that this situation will
contribute to the permanence of knowledge in students and that each student gains the 21st-century
skills indicated in the curriculum to solve the situations they encounter in their daily lives by using
their science process skills. Ar (2019) also stated that scientific inquiry is given importance in the
questions in PISA exams. In this context, the fact that the questions in the central exams in Turkey
are in the PISA logic will enable students to gain experience in such questions. This situation will
have a positive effect on the PISA exam scores of Turkey. It is clear that the central exam is highly
selective since science questions do not only cover reading comprehension questions but also
require using science process skills. In this context, central exam science questions should include
science process skills in a balanced way for scientific inquiry. With the exam change in the Turkish
education system in 2018, an international level exam approach that tests various skills was adopted
(MoNE, 2018a). However, according to the results of this study, it was concluded that the exam in
2021 did not include a sufficient level of integrated science process skills despite the passage of
three years. Considering the importance that developed countries attach to science literacy (Bell &
Lederman, 2003; Norris & Phillips, 2003) and the connection between science literacy and
scientific process skills (Anagiin, 2008; Duruk, 2012), the importance of research on scientific
process skills becomes clear.

Suggestions
The suggestions based on the findings are as follows: It has been determined that most of

the exam questions focus on the science process skills of “inferring”, “interpreting data” and
“defining variables”, which are in low-level cognitive steps. The quality and level of the questions
that students encounter in assessment activities are an integral part of the education system and are
very important for the development of students. In this context, it would be beneficial to increase
the number of questions measuring the science process skills of “constructing hypotheses”, “using
data and creating a model” and “experimenting” by reducing the number of questions that measure
the skills of “inferring” and “interpreting data” by the central exam question preparation
commissions. According to these results, it is recommended to prepare questions about national
and international evaluation frameworks and science process skills in the curriculum so that we
can achieve our educational goals. It would be beneficial to plan, and present trainings focused on

this direction to central exam question preparation commissions and science teachers.

In line with the vision of the Turkish science curriculum, studies should be carried out to include
both high-level and basic cognitive process skills in the central exam questions, which are the
transition practice from primary to secondary education. It is thought that the central exam question
format and styles should be arranged in a way that can include high-level cognitive processes.
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Thus, in the education given in primary education, more importance needs to be given to improving
the science process skills of students. For future research, researchers may be suggested to examine
the questions in the education system of countries that are successful in international exams such
as PISA in comparison with the questions in our country. In these comparative examinations,
attention can be paid to different dimensions besides science process skills.

Implications

The results of this study have significant ramifications for Turkish scientific education and
assessment. The findings imply that the questions on the current central exam do not completely
cover the entire spectrum of science process abilities specified in the curriculum. This raises
questions about the exam's ability to test students' grasp and use of scientific thinking and skills. A
wider range of science process skills, including those at the integrated and experimental levels,
must thus be assessed by altering the test questions to ensure that they more closely fit with the
objectives of the science curriculum. These issues may be addressed in order to improve science
education and evaluation in Turkey and better equip students to meet the demands of the 21%
century.

Limitations

The results of this study are important to see where we are in the current situation and to consider
the necessary changes. However, this study is limited to the exam questions in 2021. Investigations
to be conducted in the following years in terms of similar and different skills will provide deeper
contributions to the literature. Also, while this study provides conclusions on specific science
process skills, other skills measured or necessary to succeed in central exams such as 21°% century
skills, engineering design or life skills are out of the scope of this study.
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Genis Tiirkce Ozet

Giris

Tirkiye’de 2018 yilindan itibaren uygulamaya giren Liselere Gegis Sistemi (LGS)
sinavinda 6grencilerin 6grendikleri bilgileri salt hatirlama veya ezberleme yoniinden ziyade bunlar1
beceriye doniistiirme durumlarinin Sl¢lilmesi hedeflenmektedir. Ayni1 zamanda 2018 yilinda
yayimlanan ve uygulamaya giren fen bilimleri dersi 6gretim programinda da fen alanina 6zgi
becerilerde bilimsel siire¢ becerilerine vurgu yapilmaktadir. ilgili 6gretim programinda bilimsel
siirec becerileri gozlem yapma, 6lgme, siniflama, verileri kaydetme, hipotez kurma, verileri
kullanma ve model olusturma, degiskenleri degistirme ve kontrol etme, deney yapma gibi bilim
insanlarinin ¢alismalar1 sirasinda kullandiklar1 becerileri kapsamaktadir. Programda bilimsel
slireglerin 6grenme ortamina aktarilmasina 6nem verilmektedir (Milli Egitim Bakanligi [MEB],
2018). Programda yer alan becerilerin 6lgiilmesi i¢in uygun 6l¢gme ve degerlendirme araclarina
ihtiya¢ duyulmaktadir. 2018 yilindan itibaren uygulanmaya baslayan LGS bu ihtiyaca yonelik
olarak yapilmaya baglanmistir. Boylece 6grencilerin 6grendikleri bilgilerin beceriye doniismesi ile
ilgili ¢ikarimda bulunulmak istenmektedir. Bu calisma ile LGS sinavinda yer alan sorularin
bilimsel siire¢ becerilerini igerip igermedigi, eger iceriyorsa da bu becerilerinin hangilerini i¢erdigi
analiz edilecektir. Bu baglamda amag¢, MEB tarafindan hazirlanan 2021 LGS fen bilimleri
sorularinin her birinin analiz edilmesi ve sorularin 2018 fen 6gretim programinda yer alan bilimsel
stire¢ becerileri bakimindan degerlendirilmesidir. Alanyazin tarandiginda 2021 yili LGS fen
bilimleri sorularinin bilimsel siire¢ becerileri bakimindan detayli analizi yapilan bir ¢alismaya
rastlanmamistir. Bu bakimdan ¢alismamizin alan yazina katkida bulunacagini, ayrica bu ¢alisma
sonucu elde edilecek veriler ile LGS sorularinin varsa eksikliklerinin giderilerek programa daha
uygun diizeye gelmesine katkida bulunabilecegini diisiinmekteyiz.

Yontem

Arastirmada nitel arastirma yontemlerinden dokiiman analizi yontemi kullanilmistir. Bu
cercevede 2021 LGS fen bilimleri alt testine ait sorular dokiiman incelemesi yapilarak bilimsel
stire¢ becerileri konusunda ¢alismalari bulunan alan uzmani dort akademisyen ve alt1 fen bilimleri
Ogretmeni tarafindan incelenmistir.

Verilerin toplanmasi ve analizi

Alan uzmani dort akademisyen ve alti fen bilimleri 6gretmeninin ayri ayri inceleyip
bilimsel siire¢ becerilerine gore siniflandirdigi LGS 2021 fen bilimleri sorularimin inceleyenler
arasindaki uyumu hesaplanmistir. Uzman goriisleri ¢ercevesinde sorularin uyumu kategorik uyum
kriterine gore degerlendirilmistir. Arastirma verilerinde on uzman goriisii alindigindan, esik
degerden yiiksek ilk kabul edilebilir deger 0.63 olarak bulunmus ve 0.63 ile 0.80 arasindaki
degerler uyumlu, 0.80’den daha yiiksek degerler ise yiiksek uyumlu olacak sekilde yorumlanmustir.

Bulgular

LGS 2021 sorular1 incelendiginde, birinci soruda uzmanlar arasindaki uyum diizeyi 0.88
oldugundan, soruda baskin olarak bulunan bilimsel siire¢ becerisinin siniflama becerisinin oldugu
sOylenebilir. Uzmanlarin verdigi cevaplara gore en yiiksek uyum sekiz ve 17. sorularda sonug
cikarma becerisi olarak belirlenmistir. Bununla birlikte iki ve dokuzuncu sorularda kabul edilebilir
oran olan 0.63 {izerinde herhangi bir bilimsel siire¢ becerisine rastlanilmamuistir. ikinci soruda en
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yiiksek uyumlar 0.60 ile verileri yorumlama ve sonug¢ ¢ikarma; dokuzuncu soruda ise 0.56 ile
siniflama becerilerine aittir. Ancak bu uyum oranlar1 uyum esik degerinin altinda kaldig1 i¢in bu
sorularda Sl¢tilen bir bilimsel siire¢ becerisi bulunmadig: seklinde yorumlanmaktadir. Kabul edilen
%63 ve lizeri uyuma gore en ¢ok kullanilan bilimsel siire¢ becerisinin “sonug¢ ¢ikarma” becerisi
oldugu goriilmektedir. Bu beceri on bir farkli soruda kullanilmistir. Bu beceriyi “verileri
yorumlama” becerisi takip etmektedir. Bu beceri sekiz farkli soruda kullanilmistir. Ayrica
“degiskenleri belirleme” becerisi dort farkli soruda; “karar verme” becerisi ii¢ farkli soruda;
“siniflama” becerisi iki farkli soruda; “say1 uzay iliskileri kurma” ve “degiskenleri degistirme ve
kontrol etme” becerileri ise 1’er farkli soruda kullanilmigtir. Bununla birlikte gbzlem yapma,
Olecme, verileri kaydetme, 6nceden kestirme, hipotez kurma, verileri kullanma ve model olusturma,
deney yapma becerileri hi¢bir soruda %63 iizeri uyumu saglayamamistir. En ¢ok bilimsel siireg
becerisi kullanilan sorunun 15. soru oldugu goriilebilmektedir. Bu soruda dort tane beceri
kullantlmistir.

Tartisma ve Sonug¢

2 (13

Arastirmanin bulgularina gére 2021 LGS sorularinin en ¢ok “sonug ¢ikarma”, “verileri
yorumlama” ve ‘“degiskenleri belirleme” bilimsel siire¢ becerilerinin {izerinde yogunlastigi
sonucuna ulagilmistir. Bununla birlikte dokiiman incelemesi sonucunda 2021 LGS fen bilimleri
sorularinda “gdzlem yapma”, “6lgme”, “verileri kaydetme”, “Onceden kestirme”, “hipotez kurma”,
“verileri kullanma ve model olusturma” ve “deney yapma” bilimsel siire¢ becerilerine yeterince
yer verilmedigi ortaya c¢ikmistir. Bu sonuglarin elde edilmesinde sorularin g¢oktan se¢meli
olmasindan dolay1 becerinin dogasina ¢ok uygun soru iiretilememesinin ve soru sayisindaki
siirliligin sebep olabilecegi diisiinlilmektedir. Ayrica az kullanilan bu becerilerden “deney yapma”
gibi iist diizey bilimsel siireglerin  daha ¢ok Ogrencinin aktif oldugu ortamlarda
degerlendirilebilecegi diisiiniilmektedir.

Calisma sonucunda sorularin programda yer alan bilimsel siire¢ becerilerini tam olarak
Olcer nitelikte olmadig1, sorularin genellikle az sayidaki becerilere yonelik oldugu ve tiim diizeylere
iligkin becerilere dair yeterince soru olmadigi belirlenmistir. LGS fen sorular1 yalnizca okudugunu
anlama sorularin1 kapsamayip bilimsel siire¢ becerilerini kullanmay1 gerektirdiginden segiciligi
yiiksek bir sinav oldugu ¢ok aciktir. Bu baglamda LGS fen sorularinin bilimsel siire¢ becerilerini
dengeli bir sekilde iceriyor olmas1 gerekmektedir.

Oneriler

Ogrencilerin degerlendirme etkinliklerinde karsilastiklar1 sorularn kalitesi ve diizeyi,
egitim sisteminin ayrilmaz bir pargasidir ve 6grencilerin gelisimi i¢in ¢ok 6nemlidir. Bu baglamda
merkezi smmav soru hazirlama komisyonlari tarafindan 6grencilerin “sonu¢ ¢ikarma”, “verileri
yorumlama” becerilerini 6lgen soru sayisi azaltilarak “hipotez kurma”, “verileri kullanma ve model
olusturma” ve “deney yapma” bilimsel silire¢ becerilerini 6lgen soru sayisinin yeterli diizeyde
artirllmasi yararli olabilir. Bu sonuglara gore egitim hedeflerimizi gergeklestirebilmemiz i¢in ulusal
ve uluslararasi degerlendirme gergeveleri ile programda yer alan bilimsel siire¢ becerilerine yonelik

sorular hazirlanmasi onerilmektedir.

350



Van Yiiziincii Yil Universitesi Egitim Fakiiltesi Dergisi, 2023, 20(1), s.332-351.

Van Yiiziincii Yil University Journal of Education, 2023; 20(1), p.332-351. DOI:10.33711/yyuefd.1178620

Appendix 1. Analysis Sample of SPS Expert Opinions

Sample SPS of Question 15.

Observing 1(%11,1)

Measuring ; 2 (%22.2)

Classifying 0 (%0)

Recording data - 1(%11.1)

Forming space-number .. T (%7178
Predicting : 5 (%55,6)

Defining variables 4 (%44 4)

Interpreting data
Inferring

Constructing hypotheses
Formulating models ...
Making decisions
Changing and control...
Experimenting

7(%778)
7(%778)

0 (%0)
5 (%55.6)

6 (%66,7)
2(%22.2)

{ (%11,1)

Sample Expert Opinion on Question 15.

“In the question here, many experiments can be made using different numbers and every result can be
revealed. Therefore, there is a measurement process, the data as a result of the measurement must be
recorded, number space relations are used in these processes, situations can be predicted, and after
determining, changing and controlling the variables, the obtained data is interpreted and a conclusion is
reached and the decision-making process for the right choice begins. Here the student goes through the
process of performing an artificial experiment on paper and in his mind.”

“By applying different variables sequentially, the situations that will arise can be predicted and after
determining, changing and controlling the variables, the data obtained is interpreted and a conclusion is
reached and a decision is required for the right option.”

Note: For the above question, the experts marked the BSBs in the given options and the graph
mentioned above was created. 9 experts provided feedback to this question sent to 10 experts. For
example, there were 7 experts who argued that the ability to interpret data was in this question.
Thus, 7 out of 9 experts (77.8%) were accepted as compatible and shown as 0.78 in the table in
the study.
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