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INTRODUCTION

Learning plays an essential role in schools and every 
step of life. Current knowledge is changing rapidly and 
may lose its status. Thus, individuals must know how to 

access information, distinguish between correct and incorrect 
information, and apply it in daily life (Fer, 2014). Memory 
directly affects the information that is learned. Learning can 
be defined as the process of detecting, recording, remembering, 
and using information. The process is active, and the data can 
become permanent and meaningful when individuals work 
with desire, effort, and awareness (Ausubel, 1968).

Researchers have used measurement and assessment to 
evaluate if learning or objectives are achieved. Deficiencies 
are found, and learning is guided once the studies related to 
measurement and assessment are valid and credible (Başol, 
2019). The Turkish Ministry of National Education (MoNE) 
has changed the science curriculum, central exams, and school 
levels transition. The exam and selection process for the 
transition to secondary education in Turkey started in 1955 at 
Maarif colleges (now called Anatolian High Schools). In 1997, 
with the surge in high school numbers, the high school entrance 
exam (HSEE) began being implemented. In 2005, this exam 
was re-named Secondary Education Entrance Exam (SEEE, in 
Turkish OKS). In 2009, another exam to determine students’ 
learning level was conducted. In 2013, the Transition from 
Basic Education to Secondary Education (TBESE, in Turkish 
TEOG) exams took place. Then, in 2017, a new system was 

introduced based on 90% address and 10% selected with HSEE. 
The commonality across all these exams is that they all include 
multiple-choice questions (Atılgan, 2018). Social, cultural, and 
economic reasons, as well as the results of international exams 
such as Programme for International Student Assessment 
(PISA), Trends in International Mathematics and Science 
Study (TIMSS), Progress in International Reading Study 
(PIRLS), might bear such changes (MoNE, 2005, 2015, 2017, 
and 2018a). Similarly, Turkey’s and other countries’ education 
systems have been restructured (Bonal and Tarabini, 2013; 
Harus and Davidovitch, 2019; Woessmann, 2018).

Turkey has regularly participated in PISA since 1999 
(excluding 2003) and took part in PIRLS in 2001. The effects 
of the exam results on education were analyzed (Gür et al., 
2012). The problematical areas were specified, and solutions 
were proposed as new objectives (MoNE, 2019a). From this 
viewpoint, reducing the number of exams applied was the 
medium-term goal of students’ admission to high schools and 
university, a path that complies with Turkey’s 2023 vision. As 
part of this vision, the exams will be reorganized in purpose, 
question types, content, and benefits. The new arrangement 
has started to provide high level and critical thinking skills 
(MoNE, 2018a). MoNE has focused on two objectives in the 
transition of exams. The first objective is to eliminate the 
exam requirement for every student, make an address-based 
placement, and create a system for students eager to go to 
the high schools accepting with HSSE. The second objective 
is to make Turkish students more successful in international 
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exams by differentiating the question content and format. 
However, a significant difference in success exists between 
high schools accepting students with HSSE and address-
based high schools. This forces students to enter exams. 
Students taking exam was 81.46% in 2018 and 85.08% in 
2019 (MoNE, 2018b, 2019b).

Some updates for the exam system are as follows. The 
effect of each part on the overall exam score has been 
changed. Mathematics, Science, Turkish Language, History 
of Revolution, Religious Culture and Moral Knowledge, 
and English are conducted in two sessions: numerically 
and verbally. The time for the numerical part is 80 min and 
75  min for the verbal part. There are twenty questions in 
Turkish, Mathematics, and Science each, and the coefficient 
of each question is four. There are ten questions in History 
of Revolution, English, and Religious Culture and Moral 
Knowledge each and the coefficient of each question is 
one (MoNE, 2018b, 2019b). The coefficient of Turkish, 
Mathematics, and Science are usually higher than those in 
national and international exams, so the classes are essential 
for the total score. For example, questions of PISA, initiated 
in 2000, are based on understanding, evaluating, detailed-
thinking, problem-solving skills, reasoning, scientific 
questioning, and interpretation (OECD, 2019). The second 
update is skill based questions (SBQ) for HSEE. SBQ allow 
students to learn, interpret, and draw conclusions without 
memorizing information or formulas. Hence, students will 
be able to use analytical and critical thinking in their life 
(Zorluoğlu et al., 2020). With these updates, the aim was to 
heighten the success in international exams (Selçuk, 2019). 
Therefore, the question format for PISA and TIMMS is 
essential, and they set an example for us (Çepni, 2019). The 
General Directorate of Measurement and Evaluation services 
has shared SBQ samples in this context. In addition, MoNE 
tried to remove the uncertainty by publishing and sharing 
sample questions every month (MoNE, 2018a). The 2018 exam 
questions were different from those of the TBESE Exam, but 
they resembled the PISA exam question format (Güler and 
Ülger, 2018). MoNE prepared SBQ concerning objectives 
to measure students’ skills in understanding, interpreting and 
questioning, problem-solving, and critical thinking (MoNE, 
2018c).

The changes or updates for the exam system and question 
format have caused uncertainty among students and teachers 
(Gün and Kaya, 2018). By reviewing these exams, it was seen 
that there were many blank questions in mathematics and 
science in 2018. Students needed extra time to answer the SBQ. 
Thus, the exam duration was extended from 75 min to 80 min 
in 2019 (MoNE, 2018b). The 2019 exam results indicated that 
the rate of blank questions had diminished. The ratio of blank 
math questions to all questions was 42.89% in 2018 and was 
40.28% in 2019. The ratio of blanked science questions stood 
at 14.17% in 2018 and 10.02% in 2019. Extending the exam 
time worked (MoNE, 2019b).

The weighted scores of Turkish, Mathematics, and Science 
courses were more effective in specifying student success 
(MoNE, 2019c). Mathematics questions evaluated the ability 
to understand, analyze and associate them with daily life and 
reading comprehension (Aksoy et al., 2020). It was observed 
that mathematics questions had been 74% more effective in 
measuring problems, associating with subjects, reasoning, 
and questioning (Güler et al., 2018). The Turkish questions 
in the HSEE were similar to those in PISA. They were open 
to interpretation and could be associated with daily life and 
reasoning (Batur et al., 2019).

Teachers from each discipline must be asked for opinion during 
the preparation process of SBQ since teachers are responsible 
for implementing the current curriculum (Levine, 1995). SBQ 
should be compatible with the textbook contents (ERG, 2019; 
Kutlu, 2018). The teachers use course objectives and teaching 
methods. SBQ contribute to developing high-level learning 
skills, and teachers have to become familiar with the steps of 
preparing, applying, and evaluating SBQ.

This study aimed to determine science teachers’ opinions 
about the SBQ in the HSEE. The results will contribute to the 
development of the studies on SBQ. This research also sought 
answers to the following:
1.	 What are teachers’ opinions about textbook content, 

course objectives and SBQ?
2.	 What are teachers’ opinions about the contribution of 

SBQ to students’ academic achievement, interest, and 
development of their skills in science teaching?

3.	 What are teachers’ opinions about the teaching method 
and SBQ?

4.	 What are teachers’ opinions about the necessity of in-
service training related to the preparation, implementation, 
and evaluation of SBQ?

METHODOLOGY
The research was designed using qualitative method. 
Phenomenology, used in this study, aims to learn more about 
known but undetailed phenomena (Creswell and Poth, 2016; 
Yıldırım and Şimşek, 2018). This method, allowing thorough 
research on phenomena, provides a rich interpretation and 
helps students reach very different ideas (Mayring, 2004). 
Phenomenology study reveals how people perceive and explain 
their experiences (Creswell, 2002; Patton, 2014).

Participants
In phenomenological studies, participants experiencing this 
phenomenon are chosen (Baker et al., 1992). Therefore, this 
study sought to include science teachers working in public 
schools. The reason for selecting these teachers is that the 
science textbook being used is standard. In addition, the 
SBQ application time is considered, and the science teachers 
have at least 5  years of professional experience and are 
all 8th-grade teachers. A  semi-structured interview form 
was prepared and used to collect the study data. Teachers 
participate in interviews as the data collection voluntarily. 
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For this reason, researchers of this study favored purposeful 
sampling.

The size of the study group is essential for the data obtained 
(Baltacı, 2018). If the researcher works in the subject field, it 
becomes easier to see the study group’s understanding, conduct 
the interview and access the relevant data (Maggs-Rapport, 
2000). By the ethical research rules (Bartın University Protocol 
Number: 2021-SBB-0344 Decision Date: 14.09.2021 Meeting 
Number: 14), the teachers were classified as ST1, ST2,… 
ST15. The science teachers taking part in the study were 
analyzed by career length. The shortest career length among 
teachers was 6 years (ST13). The longest one was 24 years 
(ST11). The average was found 13.73 years.

Data Collection
A researcher is a critical element in creating and collecting 
data in qualitative research (Wolcott, 1975). The study data 
were obtained through a semi-structured interview form 
titled “Evaluation of SBQ according to Teacher Opinions 
of Science Teachers” that the researchers had prepared. The 
interviews were held in the form of conversations and mutual 
communication-enabled negotiations (Davis, 1990). The 
data came from science teachers working in the 2020–2021 
academic year with 8th-grade students.

The semi-structured interview form includes open-ended 
questions designed to determine science teachers’ opinions 
about SBQ. The interview form consisted of three items to 
assess the demographic characteristics of the working group 
and a total of twelve items aimed for the four sub-problems 
of this study.

Data Analysis
Content analysis, one of the existing qualitative methods in 
the meaningful interpretation of data (Schreier, 2012), was 
used in this study. It allows for a detailed data examination 
and has a systematic structure to identify and measure facts 
(Downe-Wamboldt, 1992; Yıldırım and Şimşek, 2018). 
Successfully applied content analysis is based on separate 
concepts describing the phenomenon of the study in themes 
and codes (Cavanagh, 1997; Elo and Kyngäs, 2008; Hsieh 
and Shannon, 2005).

Credibility and Validity
It is challenging to conduct credibility and validity studies in 
qualitative research. Since it does not have numerical data, 
determining credibility and validity are different from that of 
quantitative analysis. Reliability and validity in qualitative 
studies are related to the study’s credibility. On the other hand, 
credibility can be achieved by the realization of quadrilacy, 
credibility, transferability, and affirmability. Qualitative 
research’s credibility is specified with the description of all 
study processes, the clearness of the data obtained the correct 
determination of the working group and the size of the group 
(Başkale, 2016). Credibility and validity in qualitative research 
are the knowledge and skill of the researcher who has carried 
out the study (Pyett, 2003).

Findings
The code map of qualitative data from the content analysis 
was obtained using Maxqda 20. Four main themes were 
determined: “compatibility,” “contribution,” “teaching 
methods,” and “in-service training.” The related themes and 
codes are shown in Figure 1.

Findings related to the first sub-problem
The frequency and distributions by the subcodes of the 
“compatibility-textbook” are indicated in Table 1.

The science teachers opinions about the compatibility of 
textbooks with SBQ are as follows:
•	 ST5: “I don’t think there’s a science course subject related 

to SBQ”
•	 ST7: “Textbooks are not suitable for SBQ. They are 

incomplete”
•	 ST10: “Unfortunately, the science course subject and 

end-of-unit evaluation questions in the textbooks are 
incompatible with SBQ”

•	 ST11: “The subject narration of the topics in the textbooks 
sent by the MoNE is not prepared in line with SBQ.”

Science teachers’ opinions about “not suitable” subcode and 
“not suitable for developing high-level skills” are as follows:
•	 ST3: “There is no course subject related to developing 

high-level skills in textbooks.

When the findings mentioned above are evaluated, it can be 
stated that science teachers think course textbook content was 
insufficient considering SBQ. Findings of the compatibility 
of the textbook questions with the SBQ and concentrated 
questions come from science teachers’ opinions. The frequency 
and percentage distribution of the “questions on textbooks” 
code are shown in Table 2.

Science teachers’ opinions about the questions in textbooks 
are “traditional” and “not suitable for SBQ”:
•	 ST1: “There are short-answered questions in textbooks 

that are not compatible with SBQ”
•	 ST6: “There are more traditional questions in the 

textbook. Fill in the blanks, match the classic question and 
so on. In other words, it is almost completely incompatible 
with exam questions”

•	 ST14: “The evaluation questions of textbooks are not 
suitable for the next generation. They are not skill-based”

•	 ST10: “Certainly, the questions in the textbook are 
traditional-style questions. There is no relation with 
SBQ”

•	 ST7: “There is insufficient relation between questions in 
textbooks and SBQ.”

Examples for other subcodes are as follows:
•	 ST4: “There are usually 8 or 10 classic open-ended 

questions in the evaluations, and then there are fill in the 
blanks, right-wrong questions. For the test part, there are 
SBQ. But I don’t think they are enough”

•	 ST12: “I don’t think there’s been any change in the 
question types in the textbooks. The evaluation questions 
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lead to understanding and remembering information only. 
We don’t see any creative thinking questions or others that 
will trigger the child’s imagination.”

When the findings above are evaluated, it can be said that 
science teachers think the questions in the textbooks did not 
fit SBQ. The questions in the textbook were about knowledge 
comprehension. They were based on memorization and 
consisted of question types, such as short-answer, open-ended, 
true-false, and matching questions. The questions were primarily 
in the traditional style. The frequency and rate distribution of 
the “objectives” code are demonstrated in Table 3.

Science teachers’ opinions about the compatibility of SBQ to 
the course objectives are as follows:
•	 ST8: “There are hardly any SBQ in textbooks”
•	 ST9: “ SBQ are very few”
•	 ST11: “ SBQ rarely included in textbooks are suitable 

for measuring objectives”

•	 ST1: “There are no SBQ in textbooks, and in existing 
ones, they are suitable for objectives”

•	 ST4: “SBQ usually compete with objectives”
•	 ST6: “They are fully compatible with the objectives.”

Science teachers state that SBQ are not sufficient in number 
in textbooks, but they think the present SBQ align with course 
objectives.

The science teachers were asked: “What do you think about 
the suitability of course objectives and creating SBQ?” 
The frequency and percentage distributions of “objectives’ 
structure” and SBQ are shown in Table 4.

Science teachers have agreed that course objectives’ structure 
and SBQ are compatible. Some goals are appropriate for 

Evaluating SBQ According to Science Teacher Opinions

1.Compatibility 2. Contribution 3. Teaching methods 4. In-service training

Subject description in textbooks
Questions in textbooks
Objectives 
Objectives' structure

Similarities in teaching methods
before and after SBQ
Differences in teaching
methods before SBQ

Students interest in science
Students’ achievement
Student’s skill development

SBQ and proficiency
Difficulties in application and evaluation
In-service training participation

Figure 1: Code map related to skills-based questions

Table 1: Teacher’s opinions on the theme of compatibility 
and subject description in textbooks

Theme Codes Subcodes Frequency Percent
Compatibility Subject 

description 
in textbooks

Not suitable 8 50.00
Experiments are 
suitable

2 12.50

Suitable 1 6.30
Superficial 
information

1 6.30

Not suitable for 
development of 
high‑level skills 

1 6.30

Experiments are 
not suitable

1 6.30

No need to 
change

1 6.30

Preparatory 
questions are 
appropriate

1 6.30

Sum 16 100.00

Table 2: Teacher’s opinions about the compatibility SBQ 
with questions and the types in textbooks

Theme Codes Subcodes Frequency Percent
Compatibility Questions 

in textbooks
Traditional 11 28.21
Not suitable for 
SBQ

7 17.95

Based on 
knowledge level

5 12.82

SBQ are few 3 7.69
Comprehension 3 7.69
Fill in the blank 2 5.13
Superficial 2 5.13
Open‑ended 1 2.56
Based on 
memorization

1 2.56

Remembering 1 2.56
Short answer 
questions

1 2.56

Right‑wrong 
questions

1 2.56

Matching 1 2.56
Total 39 100.00
SBQ: Skills‑based questions
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traditional question types, and some are appropriate for SBQ. 
Science teachers’ opinions about the compatibility of SBQ 
with science objectives’ structure are as follows:
•	 ST1: “SBQ lead students to think and interpret 

analytically. Science course includes interpreting events 
in daily life and experiments. Therefore, science course 
is appropriate for SBQ”

•	 ST2: “I think SBQ and objective are compatible, and 
science is the most appropriate course for SBQ”

•	 ST4: “I think the objectives are appropriate because 
science leans on daily life and experiments”.

Findings related to second sub-problem
The sub-codes of “contribution” themes are “student interest 
in science teaching,” “student achievement,” and “student skill 
development.” The frequency and percentage distributions of 
the “student interest in science teaching” subcode obtained 
are indicated in Table 5.

Science teachers’ opinions about the “student interest in science 
teaching” are as follows:
•	 ST5: “The new exam includes SBQ, and it reduces the 

interest of many students since SBQ are challenging 
among students”

•	 ST12: “The SBQ is always a difficult one for students. 
I mean, students biased about it. They believe without 
reading that the questions SBQ are hard to answer. Their 
interest diminishes overall”

•	 ST13: “The questions are visually longer; students are 
biased about the SBQ, and they think SBQ are difficult”

•	 ST3: “SBQ are too long. They require critical thinking 
skills and science reasoning skills. Some students may 
challenge science education”

•	 ST1: “SBQ depend on interpretation, and they draw 
students’ attention”

•	 ST15: “I think that science course is based on application, 
and it affects positively.”

The science teachers have stated that SBQ are complicated and 
lengthy, and students develop biased attitudes. Thus, some students 
have difficulty understanding what they are reading. Their interest 
falls. On the other hand, students’ appeal to advanced interpretive 
skills has grown. Significantly, some teachers have expressed no 
link between students’ interests and SBQ. The frequency and 
percentage distributions of the “students’ achievement” subcode 
obtained are presented in Table 6.

Science teachers’ opinions about the “students’ achievement” 
are as follows:
•	 ST15: “Positive for students who can interpret or learn 

to associate information”
•	 ST2: “Teachers want students to comprehend, apply, 

synthesize and analyze SBQ. I  think SBQ increase the 
ability to solve problems rather than achieve, which will 
positively affect students’ achievement”

•	 ST3: “SBQ allow students to think along many aspects of 
an event so that they can do reasoning. I think all these 
will boost students’ success”

•	 ST6: “There has certainly been an increased achievement 
in science education recently. The main reason for this 
is are the SBQ, which require the student to produce 
rational solutions rather than memorization”

•	 ST9: “Some students think SBQ are hard to solve. 
Therefore, their interest in science education drop.”

Science teachers have expressed that SBQ improves 
interpretation and students’ high-level thinking skills and 

Table 3: Teacher opinions about the compatibility SBQ 
and objectives

Theme Codes Subcodes Frequency Percent
Compatibility Objectives Suitable for 

objectives
11 61.10

Number of SBQ 
are not enough

4 22.20

No SBQ 3 16.70
Total 17 100.0
SBQ: Skills‑based questions

Table 4: Teachers’ opinions about the compatibility of 
SBQ with science objectives’ structure

Theme Codes Subcodes Frequency Percent
Compatibility Objectives’ 

structure 
Suitable for SBQ 5 31.25
More Suited to 
SBQ

4 25.00

Some objectives 
are traditional

3 18.75

Some objectives 
are suitable 

2 12.50

Suitable for both 2 12.50
Total 16 100.00
SBQ: Skills‑based questions

Table 5: Frequency and percentage distribution of 
subcodes belonging to student interest code in science 
teaching

Theme Codes Subcodes Frequency Percent
Contribution Student 

interest 
in 
science 
teaching

SBQ are difficult 6 19.30
Interest increasing 6 19.35
Interest decreasing 4 12.90
Exposition 3 9.68
SBQ don’t affect 
interest

2 6.45

Daily life 2 6.45
Prejudice 2 6.45
Application 2 6.45
Understanding 1 3.23
Critical skill 1 3.23
The Problem is long 1 3.23
Experiment 1 3.23

Total 31 100.00
SBQ: Skills‑based questions
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enable students to associate the questions with daily life. 
They think SBQ increase students’ achievement. On the 
other hand, SBQ may lessen the interest in the course, too. 
The frequency and percentage distributions of the “students’ 
skills development” subcode obtained are presented in Table 7.

Science teachers’ opinions about the “students’ skills 
development” are as follows:
•	 ST2: “Students began to feel more confident about SBQ. 

It’s now easier to solve problems in daily life. We can say 
students’ problem solving, synthesizing, analysis, and 
interpretation skills have improved”

•	 ST10: “By removing memorization, their ability to 
comprehend and comment has improved”

•	 ST14: “Reading comprehension, interpretation, 
adaptation of knowledge into the question has improved”

•	 ST1: “Children’s ability to interpret, comment, perform 
analytical thinking and analysis, handle daily events 
contribute to improving thinking skills”

•	 ST13: “I think it is useful to give the students the ability 
to think at a higher level to realize the steps of scientific 
thinking”

•	 ST9: “I can say the reading and comprehension skills of 
the students have improved.”

Science teachers express that SBQ improve skills, such as 
interpreting, reading ability, analysis, comprehension skills, high-
level thinking, problem-solving, production, design, synthesis, 
knowledge, application, analytical thinking, and comprehension.

Findings related to third sub-problem
The sub-codes of “teaching method” themes are “similarities 
in teaching methods before SBQ” and “differences in teaching 
methods before SBQ.” The frequency and percentage 
distributions of the “similarities in teaching methods before 
SBQ” subcode obtained are presented in Table 8.

Science teachers’ opinions about the “similarities in teaching 
methods before SBQ” are as follows:
•	 ST1: “We generally use the lecturing method. We also 

use experiments and demonstration methods. We have 

not changed the teaching methods; we just change the 
problem-solving strategy for SBQ”

•	 ST2: “We usually conduct experiments before and after 
using SBQ. After SBQ, the traditional method is used”

•	 ST3: “I almost use the same teaching methods, such as 
lecturing, experimentation, demonstration. I  still use 
them”

•	 ST4: “The lecturing method is a must. Although we 
express that we conduct experimentation, we use the 
lecturing method”

•	 ST9: “I use the same methods before and after SBQ, i.e., 
lecturing, demonstration, brainstorming.”

Science teachers usually use the lecturing method. Mainly, they 
use such teaching methods as experimentation demonstration. 
The frequency and percentage distributions of the “differences 
in teaching methods before SBQ” subcode obtained are 
presented in Table 9.

Science teachers’ opinions about the “differences in teaching 
methods before SBQ” are as follows:
•	 ST1: “Before SBQ, short-answered questions were 

necessary. We did not use experimentation due to limited 
time. But now, experimentation and activities related to 
explication have become more critical”

•	 ST11: “We focus more on the relationship between cause 
and effect, instead of question and answer.”

Findings related to fourth sub-problem
The sub-codes of “in-service training” are as follows:
•	 “SBQ and proficiency”
•	 “Difficulties in application and evaluation”
•	 “In-service training and participation.”

The frequency and percentage distributions of the “SBQ and 
qualification” subcode obtained are presented in Table 10.

Table 6: Frequency and percentage distribution of 
subcodes related to student’ achievement in science 
teaching

Theme Codes Subcodes Frequency Percent
Contribution Students’ 

achievement
Positive impact 
on achievement

7 29.17

Negative impact 
on achievement

7 29.17

High‑level 5 20.83
Exposition 2 8.33
Daily life 1 4.17
Decreasing 
interest 

1 4.17

No impact on 
achievement

1 4.17

Total 24 100.00

Table 7: Frequency and percentage distribution of 
subcodes for student’s skill development

Theme Codes Subcodes Frequency Percent
Contribution Student’s skill 

development
Exposition 4 16.67
Reading ability 3 12.50
Analysis 3 12.50
Comprehension 
skills

3 12.50

High‑level 2 8.33
Problem 
solving

2 8.33

Producing 1 4.17
Design 1 4.17
Synthesis 1 4.17
Knowledge 1 4.17
Application 1 4.17
Analytical 
thinking

1 4.17

Comprehension 1 4.17
Total 24 100.00
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Science teachers’ opinions about the “SBQ and qualification” 
are:
•	 ST1: “I have not prepared SBQ, and I do not know exactly 

how to prepare them. I am not enough to prepare them”
•	 ST2: “I have not prepared SBQ. I don’t feel good enough 

to prepare because I haven’t done it before”
•	 ST3: “I have not done any work on preparing SBQ so far. 

I am not enough to prepare SBQ”
•	 ST6: “Even though I have the training to prepare SBQ, 

this job is tough, and I still have not reached that level”
•	 ST9: “I’ve never prepared one single SBQ. I also did not 

attend a training for this.”

Science teachers stated they did not prepare SBQ and 
considered themselves sufficient to prepare questions. The 
frequency and percentage distributions of the “difficulties in 
application and evaluation” subcode obtained are presented 
in Table 11.

Science teachers’ opinions about the “difficulties in application 
and evaluation” are as follows:
•	 ST4: “Time for the exam is 40 min. SBQ are too long. 

Thus, the exam will include a maximum of 2 SBQ”

•	 ST8: “SBQ need time to implement. Therefore, the number 
of SBQ used during the course hours or written exams 
decreases. Since each student’s cognitive development is 
not the same, some students can become unsuccessful. 
Some students have difficulty understanding such 
questions and finding the solutions”

•	 ST10: “The students had difficulty understanding the 
questions”

•	 ST9: “We have difficulty as students and teachers because 
the questions are difficult to understand”

•	 ST5: “Since there are different levels of students in the 
classrooms, we use traditional questions in the written 
exams and SBQ in the courses for the students preparing 
for the HSEE. If we use SBQ in written exams, it will 
decrease the average score of the exam. We have no 
problem with the evaluation.”

Science teachers have also expressed that they have difficulty 
applying and understanding SBQ. They need more time. 

Table 8: Frequency and percentage distribution of 
subcodes of similarities in teaching methods before and 
after SBQ

Theme Codes Subcodes Frequency Percent
Teaching 
Method

Similarities 
in teaching 
methods before 
and after SBQ

Lecturing 8 33.33
Experimental 
method

6 25.00

Demonstration 3 12.50
Same methods 3 12.50
Questioning and 
answering

3 12.50

Observation 
method

1 4.17

Total 24 100.00
SBQ: Skills‑based questions

Table 9: Frequency and percentage distribution of 
subcodes of the differences in teaching methods after 
SBQ

Theme Codes Subcodes Frequency Percent
Teaching 
Method

Differences 
in teaching 
methods 
before SBQ

Methods for 
interpretation

3 21.43

Experimental 
method

3 21.43

Demonstration 2 14.29
Observation 2 14.29
Cause and effect 
relationship

1 7.14

modeling 1 7.14
No difference 1 7.14
Research 1 7.14

Total 14 100.00
SBQ: Skills‑based questions

Table 10: SBQ studies and frequency and percentage 
distribution of subcodes belonging to proficiency code

Theme Codes Subcodes Frequency Percent
In‑Service 
Training

SBQ and 
proficiency

I didn’t have a 
study

10 41.67

I’m not enough 8 33.33
Trained in SBQ 
preparation

1 4.17

Inadequate in 
drawing and 
visualizing

1 4.17

I’m good Enough 1 4.17
2‑3 questions 
prepared

1 4.17

Trying to write 
SBQ

1 4.17

Not at the desired 
level

1 4.17

Total 24 100.00
SBQ: Skills‑based questions

Table 11: Frequency and percentage distribution of 
subcodes belonging to difficulties in application and 
evaluation code

Theme Codes Subcodes Frequency Percent
In‑Service 
Training

Difficulties 
in application 
and evaluation

Time 6 30.00
Understanding the 
question

4 20.00

No problem with 
evaluation

3 15.00

Lack of materials 2 10.00
Students struggling 2 10.00
Deficiencies in 
textbooks

1 5.00

Decreasing 
achievement

1 5.00

Lack of resources 1 5.00
Total 20 100.00
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The frequency and percentage distribution of the “in-service 
training and participation” subcode obtained is presented in 
Table 12.

Science teachers’ opinions about the “in-service training and 
participation” are as follows:
•	 ST3: “I think in-service training on SBQ is necessary 

because there are no examples to guide us in curriculums. 
I think other teachers agree with me, and I would like to 
participate in in-service training”

•	 ST4: “I think that an education related to drawing string 
can be useful. I want to participate in in-service training”

•	 ST15: “I think it will be useful. I would like to participate”
•	 ST11: “Although I consider myself sufficient to prepare 

questions, I would like to participate in the in-service 
training that will open since I think in-service training 
plays an important role in developing educators”

•	 ST6: “I always want to participate in such training. 
Preparing questions exists at every stage of a teacher’s 
life. Mini-test, trial or in writing. If we want to improve 
the quality of questions, the in-service training becomes 
necessary.”

DISCUSSION
Works related to the cognitive domain were completed in 
the 1950s, and taxonomy, commonly referred to as Bloom’s 
Taxonomy of the Cognitive Domain, was developed. The 
original levels are knowledge, comprehension, application, 
analysis, synthesis, and evaluation (Bloom et  al., 1956). 
Remembering, understanding, and applying are categorized 
as lower order thinking skills while analyzing, evaluating, and 
creating are classified as higher order thinking skills (HOTS). 
The PISA assessment questions that test the students require 
HOTS, similar to the TIMSS assessment (OECD, 2019). 
SBQ includes HOTS. This research has found out the science 
teachers’ opinions on SBQ.

The evaluation of science teachers’ opinions related to SBQ 
has brought forward that the textbooks are not fully adaptive 
to SBQ, and there is a lack of compliance with the end-of-unit 
evaluation questions. Science gains are compatible with SBQ 
and that science gains are one of the most appropriate courses 
for creating SBQ. Furthermore, SBQ contribute positively to 
the development of students. Teachers preferred methods to 
interpret the processing of lessons and methods that include 

research and cause and effect relationships. It is concluded 
that teachers need in-service training for the preparation, 
implementation, and evaluation of SBQ and they are eager to 
participate in in-service training.

This study has demonstrated that the subject expressions of 
science teachers in textbooks are not compatible with SBQ. 
Subject descriptions and questions consistent with the SBQ in 
the central exams should be covered in the textbooks (Fidan, 
2018). The textbooks distributed by the Turkish MoNE do not 
contain subject narratives suiting SBQ, a situation which leads 
students to resort to extra resources. This situation creates a 
problem for economy and household budget (Akçay et  al., 
2017). For questions that require high-level thinking skills, 
such as SBQ, resources should be allocated to develop these 
skills (Arıkan and Kırındı, 2020). The teacher’s opinions 
are that the textbooks’ questions do not match SBQ. The 
textbooks’ questions are comprehension, knowledge level, 
and superficial. This is consistent with previous research, too. 
According to Erden (2020), the questions in the textbooks are 
not compatible with SBQ. Textbooks do not include questions, 
such as SBQ, necessary for developing high-level skills 
(Kızkapan and Nacaroğlu, 2019; Artun et al., 2021). Featuring 
SBQ in textbooks will reduce a student’s need for additional 
resources (İlhan et al., 2020). This study has also shown that 
science course gains are compatible with SBQ. The survey 
conducted by Kızkapan and Nacaroğlu (2019) has stated that 
SBQ and gains are consistent. Furthermore, it has brought 
forward that that science gains are the most appropriate course 
for creating SBQ.

The problem and length of SBQ and the students’ prejudice 
against them have suggested that the interest in science 
teaching is vanishing. However, according to the study 
participants, SBQ are highlighted with experiments, and they 
reflect the events in daily life. Student interest has grown. 
The survey by Kızkapan and Nacaroğlu (2019) has stated that 
the SBQ in the central exams address the student in terms of 
science teaching and attract interest.

Considering the teacher opinions, it can be concluded that 
SBQ positively and negatively affect student success in 
science teaching. Furthermore, linking SBQ with daily life 
positively affects students’ success acquiring interpretive and 
advanced upper skills. SBQ are fundamental in specifying a 
student’s academic success (Erden, 2020). Students developing 
a positive attitude towards SBQ boost their academic 
achievement (Kızkapan and Nacaroğlu, 2019). The study 
has concluded that when students are biased to SBQ, their 
motivation to the course decreases and this affects the students’ 
achievement negatively. The survey conducted by Güler et al. 
(2019) stated the questions that push the students into thinking 
would negatively impact the success.

This study has shown that SBQ improve the interpretation, 
reading ability, analysis, comprehension skills, problem-
solving, and high-level thinking skills of students. When the 
teachers’ views on the most apparent skills development are 

Table 12: Frequency and percentage distribution of 
subcode for in‑service training and participation code

Theme Codes Subcodes Frequency Percent
In‑Service 
Training

In‑Service 
Training 
participation

In‑service 
training 
required and I 
participate

14 93.33

Uncoded 
Documents

1 6.67

Total 15 100.00
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highlighted, it becomes clear that the ability to interpret is 
the most developed skill. SBQ used in central exams require 
students to develop high-level skills (Kızkapan and Nacaroğlu, 
2019). SBQ measures interpretation, reading comprehension, 
and analytical skills (Kertil et  al., 2021). In the age of 
globalization and modernization, i.e. the 21st century, HOTS 
have become the highest cognitive level and ability to connect, 
manipulate and transform knowledge. It has become an 
experience to think critically, logically, reflectively, cognitively 
and creatively during decision-making and problem-solving 
(Arifin and Ratu, 2018; Yee et al., 2015). If teachers bring real-
world occasions into the learning environment, questioning-
based learning activities and development of HOTS will be 
ensured among students (Miri et al., 2007). The use of teaching 
methods that locate students at center and require a high level of 
cognitive knowledge assures students’ development in HOTS 
(Mitani, 2021). Collaborative learning-based learning models 
are highly recommended to improve HOTS abilities among 
students (Komala et al., 2020).

Science teachers’ opinions about the similarities of teaching 
methods used before and after SBQ are examined. In line 
with science teachers’ views, the narrative approach and the 
experimental method were similar in both cases. The methods 
viewed as different are methods for interpretation; they are 
methods that involve cause and effect relationship, research, 
and modeling. After using SBQ, differences have occurred 
in the in-class activities. Teachers appear to be trying to 
implement a different practice (Kertil et al., 2021).

By analyzing science teachers’ opinions about in-service 
education, it can be stated that teachers do not carry out SBQ 
preparation work and do not acknowledge themselves as 
sufficient in this field. They have difficulty understanding the 
question during the evaluation phase. Teachers need in-service 
training during the SBQ preparation, implementation, and 
evaluation stages. Moreover, they will participate in the in-
service training that will open in this regard.

In-service training activities should be arranged so that teachers 
can adapt to new situations more quickly. (Bakırcı et al., 2014). 
Erden (2020), in his work, teachers need in-service training in 
skills-based teaching, and such studies must be organized in 
each province to help them prepare SBQ.

CONCLUSION AND RECOMMENDATIONS
The research has observed that subjects covered in the science 
program do not comply with the SBQ. Science programs and 
chapter evaluations make use of traditional questions instead 
of skill-based ones. The questions aim to measure the level of 
comprehension and skills of theoretical knowledge. SBQ in 
science demand expertise. It identifies science as one of the 
most convenient subjects that prepare SBQ.

Despite the idea of decreased interest in science due to 
challenges in understanding the nature of SBQ, a growth in 
student interest has been observed because SBQ cover real-

life problems and experiments — both positive and negative 
effects of SBQ on students’ success. SBQ positively affect 
the success level of highly skilled students. However, an 
adverse effect was observed on the success level of students 
who bias against SBQ. Furthermore, SBQ are thought to help 
students improve high-level reading, interpretation, problem-
solving, analysis, and comprehension skills. Improvement in 
interpretation skills has been observed. Before using SBQ, 
teachers’ direct teaching and experiments were the most used 
methods. Yet, following SBQ, there has been a decline in using 
other teaching methods. A change shall be implemented in 
teaching techniques with the introduction of SBQ that target 
high-level skill sets. Differences in teaching methods, that 
is, interpretation, cause and effect analysis, research, and 
demonstration, were monitored when SBQ were introduced.

Another aspect of this study was to gather teachers’ opinions 
on preparation, execution, evaluation, and in-house training 
needs of SBQ. Science teachers have gaps in practicing SBQ, 
a situation caused by missing qualifications for the subject 
matter. Gaps have been identified in the preparation of graphics 
and visualization. Teachers have difficulties formulating 
questions and developing time management in the execution 
of SBQ. The study group has mentioned that they do not 
have any problems evaluating practices with SBQ. It is vital 
to provide teachers with necessary up-to-date skill sets and 
training during their career. Teachers need in-house activities to 
become more effective in preparing, practicing, and evaluating 
SBQ. Teachers are willing to join relevant in-house training.

Concerning the discussion and conclusion sections, the 
researchers of this study recommend that:
a.	 Course books should be revised to expand SBQ to subject 

narration coverage
b.	 To increase student interest and success rate in science, 

an effective planning in high skill set activities that target 
SBQ is required. Notably, more weight should be given 
to in-class activities that support interpretation, reading, 
and understanding. In addition to primarily used teaching 
methods of narration and experiment, other methods 
that back the development of high skill sets should be 
implemented

c.	 In-house training should be provided to help teachers gain 
the skills and knowledge required to prepare, practice and 
evaluate SBQ.
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