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Abstract

Purpose: The study aims to determine the practices and suggestions of science teachers toward seven principles for good
practice.

Design: The research used a case study design. 73 science teachers (43 women and 30 men) working in different areas of
Turkiye participated in this research. The researcher developed an open-ended questionnaire (Questionnaire of Seven
Principles-QSP) to collect data. The frequency and percentage values of the answers were examined, and content analysis was
made.

Findings: When evaluated according to gender, school type, experience, and region variables, science teachers had low
knowledge about the seven principles. However, they practiced different practices related to each principle in and out of the
classroom. In addition, as their experience increased, they had more social activities, valued communication with the family,
and practiced more in the classroom.

Highlights: This study aims to determine what practices science teachers use to provide good practice and what suggestions
they have. The results are important for improving the quality of science education.

0z
Calismanin amaci: Aragtirmanin amaci fen bilimleri 6gretmenlerinin iyi bir egitim ortami igin yedi ilkeye yonelik uygulama ve
goruslerinin belirlenmesidir.

Yéntem: Arastirmada 6zel durum galigmasi deseni kullanilmistir. Aragtirmaya Turkiye’nin farkli bolgelerinde gorev yapan 73 (43
kadin, 30 erkek) fen bilimleri 6gretmeni katilmistir. Veri toplamak amaciyla arastirmaci tarafindan gelistirilen agik uglu bir anket
(Yedi ilke anketi) kullanilmigtir. Verilerin analizi i¢in fen bilimleri 6gretmenlerinin verdikleri cevaplarin frekans ve ylzde
degerlerine bakilmis ve icerik analizi yapilmigtir.

Bulgular: Arastirmada cinsiyet, okul turl, tecribe ve bolge degiskenlerine goére degerlendirildiginde fen bilimleri
o6gretmenlerinin “yedi ilke” kavrami ile ilgili dustk bilgi sahibi olduklari goriilmustir. Bununla birlikte, 6gretmenlerin her bir ilke
ile ilgili sinif ici ve sinif disinda farkli uygulamalar yaptiklari géralmustir. Ayrica fen bilimleri 6gretmenlerinin tecribesi arttikga
daha fazla farkli sosyal aktiviteler yaptirdiklari, aile ile iletisime 6nem verdikleri ve sinif iginde daha ¢ok uygulama yaptiklari
belirlenmistir.

Onemli Vurgular: Calismada fen bilimleri 6gretmenlerinin iyi bir egitim ortamini saglamada ne gibi uygulamalar yaptiklari ve
nasil 6nerilerinin oldugunun belirlenmesi amaglandigi icin fen egitiminde kalitenin artiriimasi adina bu galismanin sonuglarinin
O6nem arz ettigi dustinimektedir.
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INTRODUCTION

Education is an important area that all states emphasize to pass on the cultural heritage of societies to future generations and
raise individuals who benefit society. Schools aim to teach science, social studies, and language and raise good citizens. Therefore,
improving the quality of education and training is essential in teaching and education. In this context, "Seven Principles for Good
Practice- SPGP” was created by Chickering and Gamson to improve the quality of undergraduate education in 1987. The SPGP
includes encouraging contact between students and faculty, developing reciprocity and cooperation among students, encouraging
active learning, giving prompt feedback, emphasizing time on task, communicating high expectations, and respecting diverse
talents and ways of learning (Chickering & Gamson, 1987).

The SPGP was created mainly to increase the quality of undergraduate education. However, it can also be applied to other
educational levels. For this purpose, instead of student-faculty interaction in the first principle, the expression student-school
(such as teacher, administration) can be used (Okumus & Doymus, 2020). Other principles can be used equally at all educational
levels. Cavdar (2016) and Okumus (2017) determined that the SPGP is effectively applied in secondary school science lessons.
Increasing the interaction of students with the school (teachers, administrators, etc.), expressed in the first principle of the SPGP,
helps the student to be more willing to go to the school. Also, the first principle makes it easier for the students to express
themselves more comfortably in the school environment. When faced with any problem, students share it with their teachers or
school administration more comfortably. This situation enables cooperation with the school administration in solving students'
problems. In addition, the high student-school interaction makes it easier for the students to adapt to the school, especially in the
first years. Regarding teachers, students' correct communication with the teacher allows the teacher to get to know the student
better (Bolliger & Martin, 2018; Jensen & Bennett, 2016; Taylor et al., 2020).

Peer learning is one of the critical issues emphasized in education. Students may only sometimes ask the teacher about parts,
thoughts, or questions about the subject that they need help understanding. This situation is common, especially for shy students.
In this context, peer learning based on students' learning from each other comes to the fore. Because students express themselves
more comfortably to their friends (Bishoff, 2010; Okumus, 2017). Collaboration of students during the peer learning process makes
it easier for them to learn the subject and helps them express themselves more comfortably. Accordingly, the cooperation of
students in the lessons also increases the quality of education and training (Shoval, 2011). This situation also makes it easier for
students to collaborate and share their knowledge, resources, and experiences (Bolliger & Martin, 2018; Tanis, 2020). Johnson
(2014) stated that working in cooperation with students away from competition ensures their social development and protects
students from isolation.

The third principle of the SPGP is to ensure active learning. Active learning involves the students’ participation in the learning
process and being responsible for their learning (Al-Furaih, 2017; Hathaway, 2014). According to constructivist philosophy, it is
essential for students to actively participate in the learning process so that they can structure information correctly in their minds.
From this perspective, the students must direct the learning process for effective teaching. The information becomes memorized
because the individuals learn better what they do. Students should talk, write about what they have learned, relate the topic to
their past experiences, and apply it to their daily lives. Accordingly, teaching methods and techniques that will actively involve
students in the process, such as projects, discussions, and collaborative work, will also increase the quality of teaching (Al-Furaih,
2017; Chickering & Gamson, 1987; Gonda et al., 2018). In addition, active learning activities facilitate students 'learning and are
crucial for developing teachers' teaching skills. Because in the active learning process, the teacher participates in all teaching
stages with the students (Taylor et al., 2020).

Feedback is one of the most important factors for learning in education. Feedback, one of the essential variables that the
teacher should focus on in the lesson process, allows the students to ask about the parts they do not understand in the lesson and
whether their answers are correct or incorrect. When students see their mistakes, they correct them, and if there is a deficiency,
they complete it (Beydogan, 2018; Chickering & Ehrmann, 1996; Duijnhouwer et al., 2012; Simsek et al., 2012; Voerman et al.,
2012). Also, feedback increases communication between students and teachers. A teacher who gives effective feedback gains the
students' trust and gives students the feeling that their answers are important. In this way, students see that they are essential in
the eyes of the teacher. Thus, teacher-student communication is strengthened, and students participate more in the lesson thanks
to effective feedback (Dahalan et al., 2013; Tanis, 2021). Another critical point to be considered while giving feedback is that
feedback should be designed in such a way that it is given effectively and in the shortest time. Given feedback to students should
be conveyed in a written, verbal, or virtual environment depending on the situation of the subject (Besser & Newby, 2020;
Chickering & Ehrmann, 1996; Getzlaf et al., 2009; Gielen et al., 2010; Okumus & Doymus, 2020). Rowe and Wood (2008) stated
that the most effective feedback is student performance-based feedback that informs students about why they do not understand
and what they should do to learn about a topic they do not understand and leads students to think about what they do.

The fifth principle of the SPGP includes the "time on tasks." The student who fulfills his/her task on time learns to work more
disciplined, to take responsibility, and to fulfill this responsibility (Al-Furaih, 2017; Chickering & Gamson, 1987; Graham et al.,
2001; Okumus & Doymus, 2020). Students need help for effective time management in learning (Chickering & Gamson, 1987). In
this respect, it is not enough for students to fulfill their tasks on time. Here, the students must do the homework that the teacher
gives them on time, and the teacher must check it on time, which is especially important. The teacher checks the tasks (s)he gives
on time and gives them confidence that their efforts will not be unrequited. In this way, the sense of trust between teacher and
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student is reinforced. In addition, a teacher checks the task given to the students promptly, which contributes to revealing the
students' deficiencies or determining if there are any points they know wrongly about the subject. In this respect, it is essential to
fulfill the duties on time to provide good practice and strengthen the feelings of mutual responsibility (Bishoff, 2010; Okumus,
2017; Okumus & Doymus, 2020).

Every student goes to school with certain expectations. Some students have high expectations for the profession and business
life, while others aim only to finish school. Johnson (2014) emphasizes that every student goes to school with a small or large
expectation. In this context, guiding teachers is important (Tanis, 2020). Directing each student to a suitable school or profession
according to their abilities, interests, and abilities will increase the quality of education. At this point, teachers know their students
well, and guiding them toward achievable goals is essential (Alyar & Doymus, 2020; Chickering & Gamson, 1987; Simsek et al.,
2012).

Each student is a different world and has different characteristics: learning styles and styles are different. Some students learn
by writing, some by reading, others by seeing, and some by touching. Students' abilities to learn information also differ due to
these differences (Chickering & Gamson, 1987; Demirel, 2010; Legg et al., 2020; Okumus, 2017). For this, diversifying the learning
environment and employing different teaching methods and techniques in the course process are necessary. In this context, there
are many different teaching approaches, models, methods, and techniques, such as cooperative learning, REACT, argumentation,
problem-based learning, STEM, model-based learning, inquiry-based learning, and computer-assisted learning, which are suitable
for constructivist learning theory and active add students to the process. When considered in terms of the content of the science
course, these approaches/models/methods/ are suitable for these applications. In this context, science teachers diversify the
teaching process to actively include students with different learning styles in the course process, as stated in the literature (Al-
Furaih, 2017; Martin & Bolliger, 2018; Tanis, 2020).

Good practices performed in the educational process increase the cognitive and affective development of students, ensure
the permanence of learning, and help students in their career goals (Culver et al., 2021; Jessup-Anger, 2012; Loes et al., 2014;
Padgett, 2011; Pascarella et al., 2011). Accordingly, the importance of the SPGP increases in the education process. Considering
the studies conducted on the SPGP in the literature, most of the work focused on determining the situation (Aydogdu, 2012;
Bishoff, 2010; Frederickson, 2015; Hathaway, 2014; Jabar & Albion, 2016; Musaitif, 2013; Tirrell, 2009), applied studies are pretty
limited (Alyar, 2018; Cavdar, 2016; Okumus, 2017; Oztiirk, 2017; Pascarella et al., 2006), and there are generally studies on the
SPGP in online and distance education (Al-Furaih, 2017; Crews et al., 2015; Hathaway, 2014; Kocaman Karaoglu et al., 2014; Tanis,
2020). There is no study in which science teachers practice in detail. This study reveals to what extent science teachers know and
apply the SPGP and their opinions about the more effective implementation of the SPGP. The questions for which answers are
sought within the framework of this purpose are as follows:

1. What is science teachers' knowledge of the SPGP?
2. What are the applications of science teachers regarding the SPGP?
3. What are the science teachers' suggestions about using the SPGP effectively?

METHOD

Methodology

A case study was used in this research. A case study is used when one or more events or situations are intended to be examined
in detail (McMillan & Schumacher, 2010). It is used to identify and describe the details that make up an event, provide explanations
about an event, and evaluate an event (Gall et al., 2007). In this research, the case study design was chosen because the views
and practices of science teachers about the SPGP were wanted to be determined in detail.

Participants

The sample consists of 73 science teachers from different regions of Tiirkiye, serving in 23 cities (Adana, Agri, Amasya, Ankara,
Bingdl, Bursa, Erzincan, Erzurum, Eskisehir, Gaziantep, Igdir, istanbul, izmit, Kahramanmaras, Kayseri, Mersin, Mugla, Mus, Rize,
Sirnak, Tekirdag, Van and Zonguldak). 43 (58.9%) of the science teachers participating in the study are women and 30 (41.1%) are
men. Convenience sampling methods and science teachers collected the data from all geographical regions Tirkiye has tried to
reach. Convenience sampling is used when sampling is easy to access and requires time and labor convenience (McMillan &
Schumacher, 2010). There are seven geographic regions in Tlrkiye. The data obtained from the science teachers who participated
in this study were evaluated under "east" and "west" regions, not separately in seven geographical regions. Turkey's western part
(Marmara, Aegean, Western Black Sea Region, Mediterranean Region, and the Western part of Central Anatolia) is more advanced
and economically, creating the part of the more affluent, eastern part (Eastern Black Sea Region, the Eastern Part of Central,
Eastern and Southeastern Anatolia) is more includes underdeveloped cities. Ministry of Education, teacher assighments mostly
take place in less developed cities of Tirkiye's eastern (especially in Eastern and Southeastern Anatolia), which gives priority to
Turkiye. Therefore, most science teachers who are new to the profession work in the eastern part of the country. Table 1 shows
the distribution of the teachers participating in the study according to experience, the type of school, and gender.
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Table 1. Science teachers participating in the study (gender, experience/seniortiy, the type of school served)

Experience/Seniority (f)

Gender Region Total
1-5 years 6-10 years 11-15 years 16-20 years

East 22 (16SS, 6PS) 1PS 2SS 1SS 26
Women

West 13SS 2SS 1SS 17
M East 14 (8SS, 6PS) 6 (5SS, 1PS) 2SS 1SS 23

en

West 3 (2SS, 1PS) 4 (3SS, 1PS) 7

Total 52 13 5 3 73

SS: State school, PS: Private school

According to Table 1, while 49 (26 women, 23 men) science teachers work in eastern cities, 24 (17 women, seven men) work
in western cities. In addition, most of the science teachers who participated in the study were novices (1-5 years).

All ethical rules were followed, and the teachers' identities were kept confidential in this study. The teachers' names were not
disclosed; each science teacher was coded ST1, ST2, or ST3... In this way, privacy was tried to be provided. Teachers voluntarily
participated in this study; they were fully informed, and their consent was obtained before the study.

Data Collection

A questionnaire (Questionnaire of Seven Principles-QSP) consisting of 8 open-ended questions was used to collect data.
Although the questionnaires generally contain closed-ended and short questions, open-ended questions are also used because
they allow more detailed information to be obtained and can be used with smaller samples (McMillan & Schumacher, 2010). In
addition, open-ended questionnaires should be used when individuals' answers regarding the research subject are essential and
more appropriate (McMillan & Schumacher, 2010). For the research, the questionnaire was arranged to be open-ended. The
questions were prepared to include all the SPGP created by Chickering and Gamson (1987). In the first question, teachers were
asked what the SPGP was, and in the other questions, the practices and suggestions of the teachers for each principal were taken.
Accordingly, the first question in the QSP consists of one; the other questions consist of two open-ended questions. After the
questions were created, the QSP was reviewed by two science education experts. According to expert opinions, formal and
semantic arrangements were made in the questionnaire. Later, the QSP was piloted with two science teachers. At the end of the
pilot application, necessary corrections were made to the incomprehensible parts of the questions, and the survey was finalized.
The QSP was applied directly to science teachers and on the internet. The questionnaire was directly applied to the teachers in
the city where the researcher lived. The direct data collection process applied the QSP to science teachers face-to-face. To collect
data online, the researcher sent the QSP to the participants via e-mail and a social media application and received feedback. The
data in the study were collected on an entirely voluntary basis. Science teachers' identities would not be divulged, and they were
asked to answer the questions honestly. The teachers were not asked for their names; only their city of residence, gender, state
or private school, work, and experience (seniority) were taken.

Data Analyses

Descriptive statistics were made to the QSP data for the analysis, and the frequency and percentage values were examined. In
addition, the answers given to the QSP by the science teachers participating in the study were analyzed according to gender,
experience (seniority), and geographical region categories.

Content analysis is the systematic summarization of parts of a text in smaller and fewer words (Buyukoztirk et al., 2012).
Separate themes and codes were created for each question when conducting the content analysis in this study. The codes created
by the researcher were then re-coded by an expert. The percentage of agreement between the researcher and the expert was
calculated by Miles and Huberman's (1994) formula [Reliability = consistency / (consistency + disagreement) x 100]. Consistency
percentage was calculated as 98.3%. The themes and codes used in data analysis differ for each question. Therefore, the themes
and codes were given in the findings section.

FINDINGS
Findings Related to the First Question of the QSP

The first question in the QSP aims to reveal science teachers' general knowledge of the SPGP. The science teachers' answers
to the question were grouped under six themes. Table 2 shows the science teachers' answers to the first question.

| Kastamonu Education Journal, 2025, Vol. 33, No. 1|



184

Table 2. Findings regarding the first question in the QSP

Gender Type of school Experience (Seniority) Region

Explain Women Men SS PS 1-5 6-10 11-15 16-20 E W

f % f % f % f % f % % f % % f % f %
Correct 5 11.6 2 6.7 5 8.8 2 125 5 9.6 154 - - - 5 102 8.3
Partially correct 15 34.8 12 40 22 386 5 313 18 346 462 2 40 1 50 16 327 37.5
I have no
information. 2 4.7 3 10 4 7 1 6.3 5 9.6 - - - - 3 6.1 2 8.3
However, | think...
! have no. 12 27.9 10 33.3 17 29.8 5 313 14 26.9 33.3 3 60 - 13 26.5 9 37.5
information.
False 4 9.3 2 6.7 3 53 3 18.8 6 115 - - - - 5 10.2 1 4.2
Empty 5 11.6 1 3.3 6 10.5 - - 5 9.6 - - - 1 50 6 122 - -

SS: State school, PS: Private school, E: East, W: West

According to Table 2, most science teachers participating in the study needed more information about the SPGP. Some sample
expressions from science teachers' knowledge and opinions about the SPGP are given.

“One of the SPGP can be student-school, student-teacher interaction. The better the students adapt to the school, the higher
the efficiency of education. The frequency of the relationship between the student and the teacher in the school affects the
motivation of the student's interest in school. At the same time, the method and technique used in teaching can be one of these

SPGP.” ST4 (partially correct)

"I do not have detailed information on this subject. However, | think it covers the following questions | have been asked." ST24

(I have no information. But I think...)

Based on the examples above, some science teachers are aware of their contents even if they do not know the SPGP by name

can be inferred.

Findings Related to the Second Question of the QSP

The second question in the QSP concerns student-school communication, which is the first principle of the SPGP. This question
consists of two parts. In the first part, science teachers were asked what they did to increase student-school interaction, and in
the second part, teachers' suggestions were taken on this issue. The first part of the question has been analyzed using three
themes and 12 codes. Table 3 shows the science teachers' answers regarding the first part of the second question.

Table 3. Findings about the first part of the second question in the QSP

Gender Type of School Experience (Seniority) Region
1222;? and Women  Men ss PS 15 6-10 1115 1620 E w
f % f % f % f % f % f % % f % f % f %
Social 13 302 6 20 19 333 1 6.3 12 231 5 38.5 40 1 50 14 288 3 125
Scientific/
related to 3 7 2 6.7 4 7 1 6.3 3 5.8 2 15.4 - - - 3 6.1 2 8.3
Out-of-class subject
Activities !
Positive
school 5 116 5 16.7 6 105 4 25 9 173 1 7.7 - - - 8 163 2 8.3
environment
Students 10 233 3 10 10 175 3 188 11 212 2 15.4 - - - 7 14.3 25
Parents 6 14 3 10 7 123 2 125 5 9.6 2 15.4 40 - - 5 10.2 4 16.7
Communication ~_School 1 23 1 33 1 18 1 63 1 19 1 77 - - -2 a1 - -
Management
Guidance 1 23 - - 1 18 - - 1 19 - - .- - 12 -
service
Different
methods, 12 279 8 26.7 18 316 2 125 15 288 5 38.5 - - - 14 288 6 25
techniques
In-class Duty/
L - 3 7 3 10 4 7 2 125 3 5.8 2 15.4 - 1 50 4 8.2 2 8.3
Activities responsibility
Positive
classroom 6 14 5 16.7 10 175 1 6.3 8 154 1 7.7 20 1 50 7 143 4 16.7

environment
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Gender Type of School Experience (Seniority) Region
1232;‘:5 and Women  Men ss PS 15 6-10 1115 1620 E w
f % f % f % f % f % f % f % f % f % f %
Relative to 47 3 10 5 88 - - 2 38 1 77 2 40 - - 2 41 3 125
the student
Active
L 7 3 10 3 5.3 3 188 6 115 - - - - - - 4 8.2 2 8.3
participation
I didn't make an effort 1 2.3 1 33 - - 2 125 1 19 1 77 - - - - 2 4.1 - -
Empty - - 1 33 1 18 - - 1 19 - - - - - - 1 2 - -

*Some teachers commented on more than one theme and code. SS: State school, PS: Private school, E: East, W: West

According to Table 3, science teachers prioritize in-class and out-of-class activities to ensure student-school interaction. They
tend to apply different methods and techniques for in-class activities and prioritize social activities for out-of-class activities. In
addition, they try to communicate with students, parents, school administration, and guidance services to ensure student-school
interaction. Sample responses of science teachers' practices regarding student-school interaction are given.

“I try to spend more time with the students. We attach importance to extracurricular activities. As extracurricular activities, we
include music, painting, physical education, etc., only activities that students can do together in the school.” ST40 (Out-of-class
Activities- social)

“As a science teacher, | endeavor to teach the lessons in a fun way to both endear my class and encourage them to come to
school.” ST56 (Out-of-class Activities- Positive school environment)

“I try to chat with them outside of class and make them feel valued and love the school.” ST5 (Communication- students)

“I try to process my lessons with activities and experiments as much as possible. | take advantage of all the possibilities to
concretize the lesson.” ST33 (In-class Activities- Different methods, techniques)

"There is a wide variety of studies. Some: By including students in board meetings, we receive their ideas, opinions, and
suggestions. It also uses a 'wish box'. Every Friday, the principal examines the requests in the wish box and shares the
suggestions and complaints with the school's stakeholders at the flag ceremony. Social media group information sharing
(Facebook), school clubs, school family association meetings, and student-teacher sports activities (table tennis, chess, football
matches) are held. One-to-one and group follow-ups are carried out with the student coaching system. Parent home visits and
one-to-one meetings with appointments are held." ST18 (Out-of-class Activities- Scientific/ related to subject, Communication-
Parents and School Management, In-class Activities- Duty/responsibility)

According to the examples, science teachers practice different practices inside and outside the school to ensure student-school
interaction.

The second part of the question was analyzed using four themes and 17 codes. Table 4 shows the answers of the science
teachers regarding the second part of the second question.

Table 4. Findings about the second part of the second question in the QSP

Gender Type of School Experience (Seniority) Region
Themes and codes* Women Men SS PS 1-5 6-10 11-15 16-20 E w
f % f % f % f % f % f % f % f % f % f %
Social 6 14 4 133 8 14 2 125 8 154 2 154 - - - - 9 184 1 4.2
Course load 1 2.3 - - 1 1.8 - - 1 19 - - - - - - 1 2 - -
Out-of-class Positive
Activities school 1 23 2 67 2 35 1 63 3 58 - - - - - - 1 2 2 83
environment
Physical 47 1 33 3 53 - - 1 19 1 77 1 2 - - 2 41 1 42
facilities
Student 10 232 7 233 13 228 4 25 13 25 4 30.8 - - - - 12 245 5 20.8
Parent 5 116 1 3.3 5 8.8 1 6.3 5 9.6 1 7.7 - - - - 5 102 1 4.2
School 23 - - 1 18 - - 1 19 - - - - - - 1 2 - -
Communication Management
Desire
towards 3 7 3 10 5 88 1 63 5 96 - - 1 20 - - 4 82 2 83
school/
lesson
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Gender Type of School Experience (Seniority) Region
Themes and codes* Women Men SS PS 1-5 6-10 11-15 16-20 E w
f % f % f % f % f % f % f % f % f % f %
Trust 4 9.3 4 133 6 105 2 125 7 135 1 7.7 - - - - 6 122 2 8.3
VaIue:s 2.3 1 3.3 2 3.5 - - 2 3.8 - - - - - - 2 4.1 - -
education
Different
methods, 5 116 1 3.3 6 105 - - 4 7.7 1 7.7 - - 1 50 2 41 4 16.7
techniques
DUtY/. . 7 1 3.3 3 5.3 1 6.3 3 5.8 1 7.7 - - - - 1 2 3 125
responsibility
Positive
In-class classroom 3 7 3 10 4 7 2 125 4 77 1 77 1 20 - - 5 102 1 42
Activities environment
Relative to 47 1 33 3 53 - - 2 38 1 77 - - - - 2 41 1 42
the student
Activities 8 186 5 16.7 10 175 3 188 9 173 - - 2 40 2 100 8 163 5 20.8
pctive 47 - - 2 35 - - 2 38 - - - - - - 1 2 1 42
participation
Job Teacher 2 4.7 - - 2 3.5 - - 2 3.8 - - - - - - 4.1 - -
Empty 4 9.3 4 133 6 105 2 125 5 9.6 1 7.7 2 40 - - 122 2 8.3

*Some teachers commented on more than one theme and code. SS: State school, PS: Private school, E: East, W: West

According to Table 4, they mainly made suggestions for communication and classroom activities to increase student-school
interaction. In addition, some science teachers stated that student-school interaction would be increased with out-of-class
activities. Some crucial suggestions of science teachers to increase student-school interaction are given.

“The needs of the children must be met. | think the biggest task here falls to the school administration. This unit manages the

training needs and staffing required.” ST70 (Out-of-class Activities- Physical facilities)

“Environments where the student can feel comfortable should be prepared.” ST34 (Communication- Trust)

"Remarkable, up-to-date project assignments can be presented to the class, and a process can be planned per the student's
request. For students to participate in the lesson more, current news on the subject can be brought to the classroom
environment, and a discussion environment can be provided. Students can thus exchange ideas with each other. In addition, if
there are areas of application in life-related to the subject covered in the course, a short explanation can be given to the student.
If the student is informed about why he/she learns and where in his/her life he/she learns, his/her attitude towards the lesson
will change. Having a positive attitude towards the lesson will increase school-student interaction.” ST16 (In-class Activities-
Different methods, techniques, Duty/ responsibility, and Positive classroom environment)

Considering the suggestions of science teachers to increase student-school interaction in the examples given, to increase
interaction within and outside the school, improve communication, and create a positive classroom environment were

emphasized.
Findings Related to the Third Question of the QSP

The third question in QSP is related to cooperation between students. This question consists of two parts. In the first part,
science teachers were asked what they did to increase student-student interaction, and in the second part, teachers' suggestions
were taken on this issue. The first part of the question was analyzed using two themes and nine codes. Table 5 shows the answers

of the science teachers regarding the first part of the third question.

Table 5. Findings about the first part of the third question in the QSP

Gender Type of School Experience (Seniority) Region
Themes and codes* Women Men SS PS 1-5 6-10 11-15 16-20 w
f % f % f % f % f % f % f % f % f % f %
Group work 18 419 19 633 29 509 8 50 23 442 9 692 3 60 2 100 26 53.1 11 458
Group
In-class ) 12 279 3 10 11 193 4 25 14 269 1 7.7 - - - - 10 204 5 208
- assignment

Activities

Cooperative 3 7 3 10 4 7 2 125 4 77 2 154 - - - - 4 82 2 83

learning
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Gender Type of School Experience (Seniority) Region
Themes and codes* Women Men SS PS 1-5 6-10 11-15 16-20 E W
f % f % f % f % f % f % f % f % f % %
Different
methods, 14 32.6 8 267 16 281 6 375 16 308 3 231 3 60 - - 13 265 37.5
techniques
Interaction 3 7 13.3 6 105 1 6.3 4 7.7 3 231 - - - - 5 10.2 8.3
Project 4 9.3 133 6 105 2 125 6 115 2 154 - - - - 7 143 4.2
Out-of- Research 2 47 - - 2 35 - - 2 38 - - - - - - 2 41
class
Activities Quiz program - - 1 3.3 - - 1 6.3 1 1.9 - - - - - - 1 2
Social activities 2 4.7 3 10 4 7 1 6.3 4 7.7 1 7.7 - - - - 3 6.1 8.3
Empty 1 2.3 1 33 1 1.8 1 63 2 38 - - - - - - 2 4.1

*Some teachers commented on more than one theme and code. SS: State school, PS: Private school, E: East, W: West

According to Table 5, the majority of science teachers stated that they prefer classroom activities to increase student
cooperation. At this point, science teachers especially value group work. Sample responses of science teachers' practices regarding

cooperation between students are given.

“I do group work.” ST71 (In-class Activities- Group work)

"I assign homework, solve tests in groups, and try to increase their cooperation by assigning project assignments."” ST29 (In-
class Activities- Group assignment and Different methods, techniques; Out-of-class Activities- Project)

"We spend time with our students not only in the school environment but also in environments that allow them to socialize
with their environment (cinema, bowling, taboo, ..." ST35 (Out-of-class Activities- Social activities)

According to the examples, science teachers emphasize in-class and out-of-class student communication.

The second part of the question was analyzed using two themes and nine codes. Table 6 shows the science teachers' answers
to this part of the third question.

Table 6. Findings about the second part of the third question in the QSP

Gender Type of School Experience (Seniority) Region
Themes and codes* Women Men SS PS 1-5 6-10 11-15 16-20 %
f % f % f % f % f % f % f % f % f % f %
Groupwork 12 279 9 30 15 263 6 375 15 288 4 308 1 20 1 50 15 306 6 25
Group 6 14 3 10 3 53 6 375 8 154 1 77 - - -8 163 1 42
assignment
Cooperative ;. o 467 7 123 1 63 4 77 4 308 - - - 6 122 2 83
In-class learning
Activities Different
methods, 7 163 5 167 11 193 1 63 9 173 2 154 - - - 8 163 4 167
techniques
Responsibility 4 93 2 67 4 7 2 125 4 77 1 77 - - 1 50 4 82 2 83
Interaction 12 279 8 267 15 263 5 313 13 250 6 462 1 20 - 16 327 4 167
Project 4 93 2 67 4 7 2 125 5 96 1 77 - - - 4 82 2 83
Out-of- Research ; -1 33 1 18 - - - - - . 1 20 -1 2 - ;
class
Activities social 47 2 67 3 53 1 63 4 17 - - - - -3 61 1 42
activities
Empty 7 163 5 167 11 193 1 63 9 173 1 77 2 40 - 7 143 5 208

*Some teachers commented on more than one theme and code. SS: State school, PS: Private school, E: East, W: West

According to Table 6, science teachers had the most suggestions about classroom activities, especially group work and
communication, to increase student cooperation. Some crucial suggestions of science teachers for increasing cooperation
between students are given.

"Students should be given not only individual responsibilities but also responsibilities to keep them organized and cooperative
in group work." ST9 (In-class Activities- Responsibility)

"It is necessary to instill the belief that "unity is strength." They should observe that different ideas produce good work." ST12
(In-class Activities- Interaction)
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“My recommendations are to increase out-of-school student interaction, increase cluster and group work, and adopt a
cooperative learning model.” ST45 (In-class Activities-Group work, Cooperative learning; Out-of-class Activities- Social
activities)

According to the examples, science teachers value responsibility and interaction to ensure student cooperation and suggest
cooperative learning.

Findings Related to the Fourth Question of the QSP

The fourth question in the QSP concerns the provision of active learning, which is the third principle of the SPGP. In the first
part, science teachers were asked what they did to increase active learning, and in the second part, teachers' suggestions were
taken on this issue. The first part of the question was analyzed using four themes and ten codes. Table 7 shows the answers of the
science teachers regarding the first part of the fourth question.

Table 7. Findings about the first part of the fourth question in the QSP

Gender Type of School Experience (Seniority) Region

Themes and codes* Women Men SS PS 1-5 6-10 11-15 16-20 E w

f % f % f % f % f % f % f % f % f % f %

Different

3 7 1 33 4 7 - - 3 58 1 77 - - - - 3 61 1 42
methods
Different Different 1 488 18 60 31 544 8 50 32 615 6 462 - - 1 50 25 51 14 583
methods, techniques
techniques  Technology 2 47 1 33 3 53 - - 2 38 1 77 - - - - 2 41 1 42
Research/ ¢ 116 s 167 7 1233 188 8 154 1 77 1 20 - - 8 163 2 83
Project
Responsibility 3 7 1 33 4 7 - - 1 19 - - 2 40 1 50 4 82 - -
Communication
Orientation 1 2.3 - - 1 1.8 - - 1 1.9 - - - - - - 1 2 - -
Active 12 279 7 233 15 263 4 25 14 269 4 308 1 20 - - 12 245 7 292
participant
Take
Learning by sttonion 6 14 5 167 8 14 3 188 6 115 4 308 1 20 - - 6 122 5 208
doing and .
Creating

experiencing 10 232 5 16.7 11 193 4 25 11 222 2 154 1 20 1 50 9 184 6 25

environment

Assodating 5 .o 1 33 5 35 1 63 2 38 1 77 - - - - 2 a1 1 42
daily life
| am not doing anything 1 2.3 1 3.3 1 18 1 6.3 1 19 1 7.7 - - - - 1 2 1 4.2

*Some teachers commented on more than one theme and code. SS: State school, PS: Private school, E: East, W: West

According to the answers given in Table 7, science teachers mostly turned to different methods and techniques to ensure
active learning, and they tried to learn by doing and experiencing. Sample responses of science teachers' practices regarding
providing active learning are given.

"Active learning is not possible for all subjects. However, | aim to reach information by combining parts like questions and

answers, brainstorming, and induction. Since safety is at the forefront in laboratory activities, although I generally do it as a
demonstration experiment, | include them in the work when necessary." ST7 (Different methods, techniques- Different
techniques)

"I would like my students to do research. | want them to present their research in the classroom. | want them to work
independently, and | want their work to relate to daily life." ST37 (Different methods, techniques- Research/ Project)

"I make the students participate in the lesson by giving them more responsibility. | also apply question and answer,
brainstorming, and six hat techniques.” ST39 (Different methods, techniques- Different techniques, responsibility)

“I put students at the center of the topic.” ST28 (Learning by doing and experiencing- Active participant)

"To realize active learning, | am preparing an environment for students to participate in the class" ST15 (Learning by doing and
experiencing- Creating environment)

According to the examples, science teachers apply different learning methods and techniques to ensure active learning and
care about students' responsibilities and participation.

The second part of the question was analyzed using four themes and 19 codes. Table 8 shows the science teachers' answers
to this part of the fourth question.
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Table 8. Findings about the second part of the fourth question in the QSP

Gender Type of School Experience (Seniority) Region
Themes and codes* Women Men SS PS 1-5 6-10 11-15 16-20 E w
f % f % f % f % f % f % f % f % f % f %

Different 4 93 1 33 4 7 1 63 4 77 1 77 - - - - 4 82 1 42
methods
Different 6 14 4 133 9 158 1 63 7 135 2 154 - - 1 50 6 122 4 167
Different techniques : . : ' . : .
methods, Technology 1 23 3 10 3 53 1 63 4 77 - - - - - - 4 82 - -
techniques
Thinkingskils 1 23 - - 1 18 - - - - 1 77 - - - - - . 1 42
Research/ 4, . . 2 35 - - 2 38 - - - - . . 1 2 1 a2
Project
Responsibility 1 2.3 - - 1 1.8 - - 1 19 - - - - - - - - 1 42
Orientation 1 23 4 133 3 53 2 125 1 19 4 308 - - - - 3 61 2 83
Interest, - - 2 67 1 18 1 63 1 19 - - - - 1 50 2 41 - -
desire
Communication
Interaction - - 1 3.3 1 1.8 - - 1 1.9 - - - - - - 1 2 - -
Self- 1 23 1 33 1 18 1 63 2 38 - - - - - - 1 2 1 42
expression
Practitiones 1 23 1 33 2 35 - - 1 19 1 77 - - - - 2 41 - -
Active 13 302 5 167 14 246 4 25 14 269 3 231 1 20 - - 14 286 4 167
participant
Take
; 1 23 3 10 3 53 1 63 4 77 - - - - - - 2 41 2 83
attention
Learning by .
doing and Creating 2 47 1 33 2 35 1 63 2 38 1 77 - - - - 3 61 - -
. . environment
experiencing
Individual 6 14 - - 5 88 1 63 6 115 - - - - - - 4 82 2 83
differences
Assodating 4. 3 49 1 18 4 25 5 96 - - - - - - 5 102 - -
daily life
Physical 2 47 2 67 3 53 1 63 3 58 1 77 - - - - 2 41 2 83
facilities
Extracurricular Opportunit
situations pportunity 5 47 1 33 2 35 1 63 2 38 - - 1 20 - - 2 41 1 42
Equality
Curriclum 1 23 1 33 1 18 1 63 1 19 1 77 - - - - - - 2 83
Empty 7 163 5 167 11 193 1 63 9 173 - - 3 60 - - 8 163 4 167

*Some teachers commented on more than one theme and code. SS: State school, PS: Private school, E: East, W: West

According to Table 8, they mostly touched on learning by doing for active learning. Also, teachers drew attention to
communication issues with different methods and techniques. Some crucial suggestions for science teachers to increase active
learning are given.

“There should be student assignments and activities that more students can do. Teaching should be done through project-based
teaching or invention.” ST17 (Different methods, techniques- Different methods)

"The most important learning for the science lesson is the one in which the laboratory is used, and the students take an active
role. First, a laboratory environment must be created at the secondary school level. However, educational technologies should
be supported and used as much as possible." ST40 (Different methods, techniques- Different techniques and technology)

"For students to express themselves, it is necessary to guide them and direct various scientific studies by respecting their ideas."
ST8 (Different methods, techniques- Different techniques; Communication- Orientation and Self-expression; Learning by doing
and experiencing- Associating daily life)

"My advice is to pay maximum attention to individual differences." ST3 (Learning by doing and experiencing- Individual
differences)

“Every school should have a well-equipped library and technological equipment” ST-66 (Extracurricular situations- Physical
facilities)

According to the examples, science teachers recommend using different teaching methods and techniques to ensure active
learning, increase student interaction, associate the subjects with daily life, and improve the school's physical facilities.
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Findings Related to the Fifth Question of the QSP

The fifth question in the QSP concerns prompt feedback, the fourth principle of the SPGP. In the first part, science teachers
were asked what they did to give prompt feedback, and in the second part, teachers' suggestions were taken on this issue. The
first part of the question was analyzed using four themes and 18 codes. Table 9 shows the answers of the science teachers
regarding the first part of the fifth question.

Table 9. Findings about the first part of the fifth question in the QSP

Gender Type of School Experience (Seniority) Region
Themes and codes* Women Men SS PS 1-5 6-10 11-15 16-20 E w
f % f % f % f % f % f % f % f % f % f %
Techniques 3 7 - - 3 53 - - 2 3.8 - - 1 20 - - 3 6.1 - -
Different Technology - - 1 33 - - 1 63 1 19 - - - - - - 1 2 - -
applications Research/
Project/ 1 2.3 2 6.7 1 1.8 2 125 3 5.8 - - - - - - 3 6.1 - -
Homework
Show errors 8 18.6 3 10 9 158 2 125 8 154 3 231 - - - - 6 122 5 208
Understanding ;163 4 133 11 193 - - 8 154 1 77 2 40 - - 6 122 5 208
the wrong
Corectthe g 186 3 10 8 14 3 188 8 154 2 154 1 20 - - 8 163 3 125
Feedback wrong
Find the right 8 18.6 2 6.7 8 14 2 125 8 154 1 7.7 1 20 - - 6 122 4 16.7
Emphasis 1 2.3 - - 1 1.8 - - 1 1.9 - - - - - - - - 1 4.2
Attractive - - 1 33 1 1.8 - - - - - - - - 1 50 1 2 - -
Prompt 4 9.3 2 6.7 4 7 2 125 4 7.7 2 154 - - - - 3 6.1 3 125
Clue/ Clue 8 18.6 2 6.7 9 158 1 6.3 9 173 1 7.7 - - - - 8 163 2 8.3
Reinforcement Prize 11 256 5 16.7 12 211 4 25 11 212 4 308 1 20 - - 13 265 3 125
Whole process 12 279 10 333 18 316 4 25 14 269 5 385 3 60 - - 16 327 6 25
At the
beginning of 1 2.3 2 6.7 2 35 1 63 3 5.8 - - - - - - 3 6.1 - -
Asking the course
question i
Duingthe ;g3 3 10 5 88 2 125 5 96 1 77 1 20 - - 6 122 1 42
course
Attheendof ) H3 4 33 1 18 1 63 1 19 1 77 - - - - 1 2 1 42
the course
During the
9.3 3 10 5 8.8 2 125 5 9.6 1 7.7 1 20 - - 6 122 1 4.2
course
Test/ quiz At th dof
¢ the end o 14 2 67 7 123 1 63 5 96 2 154 - - 1 50 4 82 4 167
the course
Empty 4 9.3 1 3.3 3 5.3 2 125 5 9.6 - - - - - - 3 6.1 2 8.3

*Some teachers commented on more than one theme and code. SS: State school, PS: Private school, E: East, W: West

According to Table 9, science teachers pay attention to the process of giving feedback about the fourth principle and ask
questions in various parts of the course throughout the process. In addition, the teachers used claims and prizes to give feedback.
Sample responses of science teachers' practices regarding giving prompt feedback are given.

“l answer the questions according to the readiness of the student. For example, | can get a drama work done right away.” ST57
(Different applications- Techniques)

"I first try to make sure that the mistake made is understood and remedied by the student by giving hints. I look at "what he/she
has to understand," "what he/she has to understand, " ST22 (Feedback- Show errors and Understanding the wrong)

"I use the question-and-answer method. | give awards to honor students." ST19 (Clue/ Reinforcement- Prize)

"I check what they know before starting my lesson. During the lecture, "What have we learned? "What was this?" "Who
remembers this?" | ask questions in the style of." ST13 (Asking question- Whole process, At the beginning of the course and
During the course)
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"I do small quizzes at the end of the topic. These questions are sometimes open-ended and sometimes multiple-choice. We
check the answers together with the students to see the mistakes made. Seeing the correct answers, they become aware of
their mistakes." ST4 (Feedback- Show errors; Test/ quiz- At the end of the course)

According to the examples, science teachers use different practices to fulfill the instant feedback principle. They show students
their mistakes, give clues, ask questions in the teaching process, and conduct tests and quizzes to determine whether the subjects

are understood.

The second part of the question was analyzed using six themes and 17 codes. The science teachers' answers regarding the

second part of the fifth question are given in Table 10.

Table 10. Findings about the second part of the fifth question in the QSP

Gender Type of School Experience (Seniority) Region
Themes and codes* Women Men SS PS 1-5 6-10 11-15 16-20 %
fF % f % f % f % f % f % f % f % f % f %
Different applications 4 93 3 10 4 7 3 188 4 77 3 231 - - - - 5 102 2 83
Show errors 7 2 67 53 2 125 77 - - 1 2 - - 3 61 8.3
Understanding ,  , . 5, 35 . . 5, 38 - . . - - . 1 2 1 a2
the wrong
Corectthe .3 1 33 1 18 1 63 2 38 - - - - - - 2 a1 -
wrong
Feedback Findtherght 1 23 2 67 3 53 - - 2 38 1 77 - - - - 3 61 - -
Duringthe 4 g3 4 33 4 7 1 63 5 96 - - - - - - 3 61 2 83
course
Language 8 186 4 133 8 14 4 25 11 212 1 77 - - - - 10 204 8.3
Prompt 2 47 6 20 8 14 - - 4 77 4 308 - - - - 4 82 4 167
Clue/ Clue 1 23 1 33 2 35 - - 2 38 - - - - o . 41 - -
Reinforcement Prize 5 116 4 133 8 14 1 63 5 96 3 231 - - 1 50 7 143 2 83
Whole 1 23 1 33 2 35 - - 1 19 1 77 - - - - 2 41 - -
process
Asking Duringthe —»  ,2 . . 2 35 - - 2 38 - - - - - . 2 a1 - -
questlon course
Attheendof ,  ,3 . . 1 18 - - 1 19 - - - - - - - . 1 a2
the course
At the
beginning of 1 23 - - 1 1.8 - - 1 19 - - - - - - - - 1 42
Test/ quiz the course
Attheendof o o 1 33 3 53 1 63 2 38 2 154 - - - - 2 41 2 83
the course
Recognition - - 1 3.3 - - 1 6.3 1 1.9 - - - - - - 1 2 - -
o Interacton 5 11.6 4 133 7 123 2 125 7 135 1 77 1 20 - - 6 122 3 125
Communication
To the
toons - - 1 33 - - 1 63 1 19 - - - - - - 1 2 - .
Empty 12 279 8 267 16 281 4 25 15 288 1 77 3 60 1 50 12 245 8 333

*Some teachers commented on more than one theme and code. SS: State school, PS: Private school, E: East, W: West

According to Table 10, the teachers offered the most suggestions for the feedback processes to give prompt feedback. In
addition, suggestions for giving clues/reinforcements, communicating with students, and applying different methods were also

determined. Some critical suggestions from science teachers for prompt feedback are given.

“Using the question-answer technique more widely” ST31 (Different applications)

"When giving feedback, it should be given in a softer voice and more understandable way so that the student finds his / her
mistake and permanent learning takes place." ST5 (Feedback- Language)

"I think giving the prompt feedback will prevent misperception.” ST7 (Feedback- Prompt)

“If the correct answer is given, it should be rewarded with reinforcements, and if the wrong answer is given, the student should
be aware of this instead of telling the student that the answer is wrong.” ST17 (Feedback - Understanding the wrong; Clue/

Reinforcement- Prize)
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"Let the students ask lots of questions so that their wonderful minds work harder." ST56 (Asking the question- During the

course)

"We can get feedback on what we have learned at the end of each lesson with the question and answer method, or, as | said
before, we can make short scans on the subject.” ST11 (Asking the question- At the end of the course; Test/ quiz- At the end of

the course)

“It is necessary not to lose eye contact with the student and to focus on the subject by asking questions to distract the instant

distraction.” ST25 (Feedback- Prompt; Communication- Interaction)

According to the examples, science teachers offer suggestions for effectively using the instant feedback principle, including
giving feedback on time, showing students their mistakes, giving clues to find mistakes, interacting with students, and asking

guestions at the end of the lesson.
Findings Related to the Sixth Question of the QSP

The sixth question in the QSP concerns time on task, which is the fifth principle of the SPGP. In the first part, science teachers
were asked what they did to complete time on task, and in the second part, teachers' suggestions were taken on this issue. The
first part of the question was analyzed using three themes and 19 codes. Table 11 shows the answers of the science teachers

regarding the first part of the sixth question.

Table 11. Findings about the first part of the sixth question in the QSP

Gender Type of School Experience (Seniority) Region
Themes and codes* Women Men SS PS 1-5 6-10 11-15 16-20 E w
f % f % f % f % f % f % f % f % f % f %
Prize 21 488 8 267 26 456 3 188 21 404 4 308 3 60 1 50 20 408 9 375
Reinforcement g inforcement 5 116 2 67 6 105 1 63 6 115 - - - - 1 50 4 82 3 125
Punishment 6 14 3 10 7 123 2 125 7 135 2 154 - - - - 6 122 3 125
Tell time 5 116 1 33 6 105 - - 4 77 1 77 1 20 - - 2 41 4 167
Completeon 5, 62 4 18 1 63 1 19 1 77 - - - - 2 41 - -
time
Checkintime 5 116 5 167 9 158 1 63 5 96 4 308 1 20 - - 4 82 6 25
Responsibility o 1e3 3 99 8§ 14 2 125 9 173 - - - - 1 50 8 163 2 83
(student)
Responsibility -, 5 4 48 . . 1 19 - - - - . o . . 1 a2
(teacher)
Working
3 7 5 167 5 88 3 188 5 96 3 231 - - - - 5 102 3 125
schedule
Task Criterion - - 2 67 2 35 - - - . 1 77 1 2 - - 2 41 - -
Results 6 14 4 133 8 14 2 125 9 173 - - 1 20 - - 6 122 4 167
Flexibletme 1 23 - - 1 18 - - 1 19 - - - - - - - - 1 42
Reminding - - 3 10 3 53 - - 1 19 2 154 - - - - 3 61 - -
Importanceof 33 1 63 1 18 - - - - - - 1 2 . .
time
Note 4 93 - - 4 7 - - 3 58 - - 1 50 4 82 - -
To assign a
task to those - - 1 3.3 1 1.8 - - - - 1 7.7 - - - - 1 2 - -
who want
Motivaton 3 7 2 67 4 7 1 63 3 58 1 77 1 20 - - 5 102 - -
Communication Guidance 1 2.3 - - 1 1.8 - - 1 1.9 - - - - - - - - 1 4.2
Parent 1 23 1 33 1 18 1 63 2 38 - - - - - - 2 41 - -

*Some teachers commented on more than one theme and code. SS: State school, PS: Private school, E: East, W: West

According to Table 11, science teachers give their students the most tasks and reinforcements to ensure they fulfill their tasks
on time. In addition, some teachers stated that they emphasize communication with students. Sample responses of science

teachers' practices regarding providing time on task are given.

“I give plus and minus in the lesson so that they do the tasks on time. | use the verbal grade for the tasks within certain criteria.”

ST6 (Reinforcement-Prize and Punishment; Task- Note)

“l use reinforcements” ST42 (Reinforcement- Reinforcement)
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"Occasionally, | follow the student. | always keep the time between follow-ups different. Thus, the student thinks there will be

an inspection at any time and does his homework and tasks on time." ST40 (Task- Responsibility (student))

"At this point, | give all the situations, such as when my task will be controlled, how | want it to be done, and how | will evaluate
it. After all, | continue the process as | mentioned at the beginning. If the homework is not on time, | definitely do not take it.
Sometimes, | indicate the date of the assignment at the beginning. | stated that | would score points for homework that was
not brought in on time. | use the first method for short-term assignments. For long-term homework, | use the score-breaking
method." ST55 (Task- Tell time and Check-in time)

"I award it as a smile, caress your head, or a nice pencil. | think the love we give to children can make them do anything." ST1
(Reinforcement- Prize; Communication- Motivation)

According to the examples given, science teachers use reinforcements to ensure the timely fulfillment of the tasks they assign
to their students. They also assign the students responsibility for the task, check the homework on time, and motivate them to

perform it.

The second part of the question was analyzed using three themes and 20 codes. Table 12 shows the science teachers' answers
regarding the second part of the sixth question.

Table 12. Findings about the second part of the sixth question in the QSP

Gender Type of School Experience (Seniority) Region
Themes and codes* Women Men SS PS 1-5 6-10 11-15 16-20 w
f % f % f % f % f % f % f % f % f % f %
Prize 10 232 3 10 10 175 3 188 11 212 1 7.7 - - 1 50 10 204 3 125
Reinforcement  Reinforcement 4 9.3 1 33 5 8.8 - - 4 7.7 - - 1 20 - - 3 6.1 2
Punishment 4 9.3 2 6.7 4 7 2 125 9.6 1 7.7 - - - - 6 122 - -
Tell time 2 4.7 - - 2 3.5 - - 1 1.9 1 7.7 - - - - - - 2 8.3
Completeon 4 33 . . 1 63 - - 1 77 - - - - 1 2 . .
time
Check in time - - 3 10 2 3.5 1 6.3 1 1.9 2 154 - - - - 2 4.1 1 4.2
Responsibility 5=, 133 6 105 1 63 5 96 2 154 - - - - 6 122 1 42
(student)
Responsibility 67 4 48 1 63 1 19 1 77 - - - - 2 a1 - -
(teacher)
Working - - 2 &7 2 35 - - 1 19 - - - - 1 50 2 41 - -
schedule
Criterion 2 4.7 2 6.7 3 53 1 6.3 2 3.8 2 154 - - - - 3 6.1 1 4.2
Task Results 2 4.7 - - 1 1.8 1 6.3 2 3.8 - - - - - - 2 4.1 - -
To the 2 47 1 33 3 53 - - 2 38 1 77 - - - - 2 41 1 42
student
Reminding - - 1 33 1 1.8 - - - - 1 77 - - - - - - 1 42
'mpot::r;ce ° 5 116 4 133 6 105 3 188 6 115 2 154 - - 1 50 6 122 3 125
Appropriate ;93 5, 67 5 88 1 63 5 96 - - 1 20 - - 3 61 3 125
levels
Simple to
2.3 1 3.3 1 1.8 1 6.3 2 3.8 - - - - - - 2 4.1 - -
complex
To assign a
task to those - - 1 33 1 1.8 - - - - 1 77 - - - - 1 2 - -
who want
Motivation 1 2.3 1 3.3 - - 2 125 2 3.8 - - - - - - 2 4.1 - -
Communication Guidance 2 4.7 - - 2 3.5 - - 2 3.8 - - - - - - 2 4.1 - -
Parent 1 2.3 1 3.3 1 1.8 1 6.3 1 1.9 1 7.7 - - - - 1 2 1 4.2
Empty 10 232 7 233 15 263 2 125 12 231 2 154 3 60 - - 9 184 8 333

*Some teachers commented on more than one theme and code. SS: State school, PS: Private school, E: East, W: West

Considering the teachers' suggestions to ensure that the tasks on time, according to Table 12, the most suggestion was to
assign a task to the student was determined. In addition, reinforcement and effective communication are among other essential

suggestions. Some crucial suggestions from science teachers about the time spent on tasks are given.
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“I think the best way for students to do their assigned tasks on time is rewarding. In this way, the student performs their duties
on time and ensures learning.” ST11 (Reinforcement- Prize)

“Assigning duties in line with the student's wishes and ensuring the development of a sense of responsibility.” ST7 (Task-
Responsibility (student))

“I emphasize that a timely task is more permanent than a timelessly perfect one. The teacher's teaching time in the course
should be short. A course flow should be arranged based on the active participation of students in equal time intervals. The
teacher should not interfere with the student's break time and should use the time allocated for the lesson in a planned way.
Moreover, the teacher should emphasize to his/her students that time is precious and that they should act accordingly.” ST37
(Task- Importance of time)

“My recommendation is to create a sense of responsibility for the student, to understand the importance of the task, to guide
him/her in this process, and to reward him/her. Also, incentives are significant.” ST45 (Task- Responsibility (student);
Communication — Guidance; Reinforcement- Prize)

According to the examples given, science teachers recommended fulfilling tasks on time, rewarding students who do their
duties on time, developing task responsibility in students, understanding the importance of performing tasks on time, and guiding
students in the process.

Findings Related to the Seventh Question of the QSP

The seventh question in the QSP aims to respond to high expectations, the sixth principle of the SPGP. In the first part, science
teachers were asked what they did to answer high expectations, and in the second part, teachers' suggestions were taken on this
issue. The first part of the question was analyzed using six themes and 17 codes. Table 13 shows the answers of the science
teachers regarding the first part of the seventh question.

Table 13. Findings about the first part of the seventh question in the QSP

Gender Type of School Experience (Seniority) Region
Themes and codes* Women Men SS PS 1-5 6-10 11-15 16-20 E w
f % f % f % f % f % f % f % f % f % f %

Individual development

(teacher) 9 209 11 367 10 175 10 625 14 269 5 385 1 20 - - 16 327 4 167
Orientation 2 47 1 33 3 53 - - 3 5.8 - - - - - - 1 2 2 83
,§ Encouragement 4 93 - - 3 53 1 6.3 3 5.8 1 77 - - - - 2 4.1 2 83
.g Guidance 4 93 4 133 6 105 2 125 7 135 1 7.7 - - - - 4 8.2 4 16.7
E Listening 1 23 - - 1 1.8 - - 1 1.9 - - - - - - - - 1 42
§ Parent 1 23 - - 1 1.8 - - 1 1.9 - - - - - - 1 2 - -
Recognition 1 23 3 10 4 7 - - 3 5.8 - - - - 1 50 2 4.1 2 83
Student level 1 23 - - 1 1.8 - - 1 1.9 - - - - - - 1 2 - -
Active participation 3 7 - - 3 53 - - 2 3.8 1 77 - - - - - - 3 125
2 Individual differences - - 1 33 1 1.8 - - 1 1.9 - - - - - - - - 1 42
g Task 1 23 1 3.3 2 3.5 - - 1 1.9 1 77 - - - - 1 2 1 4.2
= Prize 2 47 - - 2 35 - - 1 1.9 1 77 - - - - 1 2 1 42
Different activities 2 47 5 16.7 7 123 - - 4 7.7 1 77 1 20 1 50 6 122 1 4.2
High level activities 3 7 1 33 4 7 - - 1 1.9 - - 2 40 1 50 3 6.1 1 42
Career choice - - 1 33 1 1.8 - - 1 1.9 - - - - - - 1 2 - -
‘$ a Project etc. 1 23 1 33 1 1.8 1 6.3 1 1.9 1 77 - - - - 1 2 - -
g S Access to resources 1 23 1 33 2 35 - - 1 1.9 1 77 - - - - 1 2 1 42
Announce success - - 2 6.7 2 3.5 - - 1 19 1 77 - - - - 1 2 1 4.2
| am not doing anything extra. 1 23 1 3.3 2 3.5 - - 1 19 1 77 - - - - 1 2 1 42
Students do not have high 6 14 2 67 7 123 1 63 4 77 3 231 1 20 - - 4 82 4 167

expectations.
Empty 3 7 2 6.7 4 7 1 6.3 5 9.6 - - - - - - 4 8.2 1 42
*Some teachers commented on more than one theme and code. SS: State school, PS: Private school, E: East, W: West

According to Table 13, science teachers pay attention to communication with students, in-class activities, and their personal
development to meet the high expectations of their students. In addition, some teachers say that they apply for extracurricular
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activities to increase the high expectations of the students. However, only some teachers state that their students have low
expectations. Some of the science teachers' opinions about the practices they make to meet high expectations are given.

“I am trying to update myself to make it more effective in my field. | am trying to follow the development of technology in my
field.” ST12 (Individual development (teacher))

“First, | get the student to know himself/herself.” ST14 (Communication- Recognition)

“Since the expectations of the students are low, I try to make the students love my lesson to maximize their expectations, to
gradually taste the sense of success, to show that the student has succeeded, and to help them become aware of their abilities.
| set goals with the students and reward them when they succeed. Sometimes a chocolate, sometimes a compliment etc. |
reward according to the situation.” ST55 (Communication- Guidance, Encouragement; In-class- Active participation, Prize)

“l am giving project assignments.” ST51 (Out-of-class- Project etc.)

“I have not yet witnessed that the students have high expectations from me. | guess | generally have high expectations. Students
avoid questioning and asking questions; they turn to whatever is easy. They prefer to be given more information that is ready
for them. It is difficult to think and comment.” ST4 (Students do not have high expectations)

According to the examples, science teachers try to improve themselves to meet their students' high-level expectations, get to

know them, encourage them, provide active participation, reward them, and carry out extracurricular activities. However, some
teachers state that their students have low expectations.

The second part of the question was analyzed using four themes and 12 codes. Table 14 shows the science teachers' answers

regarding the second part of the seventh question.

Table 14. Findings about the second part of the seventh question in the QSP

Type of School Experience (Seniority) Region
Men SS PS 1-5 6-10 11-15 16-20 E w
% f % f % f % f % f % f % f %

Gender

Women
f % f % f

Themes and codes*

Individual development

9 209 7 233 10 175 6 375 12 231 3 231 1 20 - - 13 265 3 125
(teacher)
Orientation 1 23 2 6.7 3 5.3 - - 2 3.8 1 77 - - - - 2 4.1 1 4.2
Encouragement 2 4.7 1 33 3 53 - - 2 3.8 1 7.7 - - - - 2 4.1 1 4.2
Guidance 2 4.7 - - 2 3.5 - - 1 1.9 1 77 - - - - 1 2 1 4.2
Communication
Listening 2 4.7 1 33 3 5.3 - - 3 5.8 - - - - - - 1 2 2 8.3
Parent 1 2.3 - - 1 1.8 - - - - - - - - 1 50 1 2 - -
Recognition 1 23 1 33 2 3.5 - - 2 3.8 - - - - - - 2 4.1 - -
Student level 1 23 - - - - 1 63 1 1.9 - - - - - - 1 2 - -
Task 2 4.7 2 6.7 4 7 - - 3 5.8 1 77 - - - - 4 8.2 - -
In-class D'ﬁfe.r?nt 3 7 2 67 5 88 - - 2 38 1 77 1 20 1 50 2 41 3 125
activities
High level
L 3 7 3 10 6 105 - - 4 7.7 2 154 - - - - 3 6.1 3 12.5
activities
Physical - - 2 &7 2 35 - - 1 19 1 77 - - - - 2 41 - -
Out-of-class facilities
Project etc. 1 2.3 - - 1 1.8 - - 1 1.9 - - - - - - 1 2 - -
Empty 17 395 12 40 20 351 9 563 21 404 5 385 3 60 - - 18 36.7 11 458

*Some teachers commented on more than one theme and code. SS: State school, PS: Private school, E: East, W: West

According to Table 14, science teachers made suggestions to increase their personal development, give importance to
communication with students, and pay attention to some points in in-class activities to meet the high expectations of their
students. Some important suggestions given by science teachers for meeting the high expectations of students are given.

“We need to do research and master extracurricular topics.” ST5 (Individual development (teacher))

“Every student's expectation should be answered without being seen as worthless or worthless.” ST17 (Communication-
Listening)

“I think it will contribute to learning if teachers raise their expectations to a higher level by providing learning environments
that arouse curiosity in students.” ST36 (In-class- Different activities)
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“It is necessary to follow the student with studies that can be developed in the short, medium, and long term and to release
his/her creativity in controlled areas where he/she can use it.” ST19 (In-class- High-level activities)

“Since students are very impressed by the learning environment, the better opportunities are provided, the more expectations
we can meet.” ST46 (Out-of-class- Physical facilities)

According to the examples given, science teachers make recommendations for the teacher to develop himself/herself, listen
to the students, create different learning environments, perform high-level activities, and improve physical conditions to meet
the high expectations of their students.

Findings Related to the Eighth Question of the QSP

The eighth question in the QSP is about tolerance towards different learning styles, which is the seventh principle of the SPGP.
In the first part, science teachers were asked what they did with tolerance towards different learning styles, and in the second
part, teachers' suggestions were taken on this issue. The first part of the question was analyzed in a way that included three
themes and 13 codes. Table 15 shows the answers of the science teachers regarding the first part of the eighth question.

Table 15. Findings about the first part of the eighth question in the QSP

Gender Type of School Experience (Seniority) Region
Themes and codes* Women Men SS PS 1-5 6-10 11-15 16-20 E W
f % f % f % f % f % f % f % f % f % f %
Methods 20 465 17 56.7 33 579 4 25 25 481 7 538 5 100 - - 24 49 13 54.2

Different Techniques 17 395 7 233 20 351 4 25 18 346 3 231 2 40 1 50 16 32.7 8 333
methods/  According to

techniques  majority 5 116 1 33 6 105 - - 5 96 - - - - 1 50 2 41 4 167
Technology 8 186 3 10 9 158 2 125 10 192 1 77 - - - - 6 122 5 208
Audio-visual
different 9 209 3 10 10 175 2 125 10 192 2 154 - - - - 5 102 7 292
activities
Different > 4,7 1 33 2 35 1 63 2 38 1 77 - - - - 3 61 - -
In-class examples
Different
1 23 4 133 3 53 2 125 3 58 1 77 1 20 - - 4 82 1 42
tasks
Repeat the 23 2 67 2 35 1 63 1 19 2 154 - - - - 2 41 1 42
subject
Le:t;r;;”g 6 14 6 20 8 14 4 25 8 154 3 231 - - 1 50 10 204 2 83
simpleto -1 18 - - 1 19 - - - oo 12 - y
complex
Easy to
Process difficult 1 2.3 - - 1 1.8 - - 1 1.9 - - - - - - 1 2 - -
Know the
4 93 2 67 5 88 1 63 4 77 1 77 1 2 - - 3 61 3 125
student
Suitable 47 1 33 2 35 1 63 3 58 - - - - - - 2 41 1 42
environment
Empty 2 47 - - 1 18 1 63 2 38 - - - - - - 2 41 - -

*Some teachers commented on more than one theme and code. SS: State school, PS: Private school, E: East, W: West

According to Table 15, most science teachers stated that they mostly used different methods and techniques to help students
with different learning styles learn. In addition, some science teachers stated that they pay attention to learning principles in the
learning process and try to get to know students. Also, some science teachers pay attention to diversity in in-class activities. Some
opinions of science teachers about their practices to tolerate students with different learning styles are given.

“While explaining a subject, | try to address many sensory organs. For example, while explaining the subject of 8th-grade
chemical bonds, | make them understand bond formation with the drama technique, | show the bond formation video and
visual from the smart board, and | try to explain why the bond should be formed cognitively.” ST24 (Different methods/
techniques- Techniques, Technology)

“I mostly use laboratory technique, visuals, video pictures on the smart board, and cooperative learning methods.” ST44
(Different methods/ techniques- Methods, Techniques, Technology; In-class- Audiovisual different activities)
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“I prepare a learning environment by considering the learning styles of these students. For example, some students learn better
when associated with daily life. Some students also learn by experimenting or practicing at school. This way, | try to meet the
needs of the students.” ST72 (Process- Learning style)

“I must fill out a recognition receipt or form to get to know the students. Then, | design different learning activities suitable for
them. | do group, cluster, and workshop work in the classroom and interact with students with different learning abilities.” ST45
(Process- Learning style, Know the student)

According to the examples, science teachers use various teaching methods and techniques to reach students with different
learning styles, use technology, consider students' learning styles, and try to get to know students.

The second part of the question was analyzed using three themes and 12 codes. Table 16 shows the science teachers' answers
to the second part of the eighth question.

Table 16. Findings about the second part of the eighth question in the QSP

Gender Type of School Experience (Seniority) Region
Themes and codes* Women Men SS PS 1-5 6-10 11-15 16-20 E W
f % f % f % f % f % f % f % f % f % f %
Different  Methods 11 256 8 267 13 228 6 375 14 269 4 308 1 20 - - 16 327 3 125
methods/  Techniques 12 279 7 233 13 228 6 375 15 288 3 231 1 20 - - 15 306 4 167
techniques  tochnology 2 47 - - 1 18 1 63 2 38 - - - - - 12 1 42
Audio-visual
different 5 116 3 10 7 123 1 63 7 135 1 77 - - - - 4 82 4 167
In-class activities
Different 1 23 1 33 2 35 - - - 1 77 - - 1 50 2 41 - -
tasks
Learning 2 47 2 67 2 35 2 125 2 38 2 154 - - - - 2 41 2 83
style
Interest 1 2.3 - - 1 1.8 - - 1 1.9 - - - - - - 1 2 - -
Level 2 47 - - 2 35 - - 2 38 - - - - - -2 a1 - -
Types of 47 2 67 3 53 1 63 4 77 - - - - - - 2 a1 2 83
intelligence
Process
Individual 7 7 233 9 158 1 63 6 115 3 231 - - 1 50 6 122 4 167
differences
Know the 9 209 4 133 12 211 1 63 11 212 1 77 1 20 - - 8 163 5 208
student
Suitable 93 5 167 8 14 1 63 8 154 1 77 - - - - 5 102 3 125
environment
Empty 8 186 6 20 10 175 4 25 10 192 1 77 2 40 - - 11 224 3 125

*Some teachers commented on more than one theme and code. SS: State school, PS: Private school, E: East, W: West

According to Table 16, most science teachers had suggestions for considering various factors, such as recognizing the student,
creating an appropriate learning environment in the learning process, and using different methods and techniques in lessons to
ensure students with different learning styles learn. Some opinions of science teachers about the applications that can be done
for students with different learning styles are given.

“A teacher needs to know alternative learning methods. After gaining this knowledge, he should observe the students,
determine a method for the student, and use that method in the lesson.” ST65 (Different methods/ techniques- Methods,
Techniques)

“If I have students with different learning styles, instead of teaching monotonous lessons in the classroom, | use different
methods to help them become activated. For example, | participate in the lesson by asking questions to students who do not
attend the lesson. If we are solving a problem, | have a student removed. | can recommend them.” ST67 (Different methods/
techniques- Techniques)

“Students can be guided and assigned by considering individual differences. No matter how much you try to do this in the
classroom environment, | think a moderate line can be followed.” ST7 (In-class- Different tasks; Process- Individual differences)

“Using different teaching methods is not an easy task. Therefore, the factors that hinder learning in the classroom environment
should be eliminated. Students with different learning strategies should be determined in advance and planned accordingly.
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Activities for each learning area should be selected.” ST37 (Process- Individual differences, Know the student, Suitable
environment)

According to the examples, science teachers suggest using different teaching methods and techniques to ensure the active
participation of students with different learning styles. They should give students different tasks, pay attention to individual
differences, and try to recognize students and create appropriate learning environments.

DISCUSSION

In this study, science teachers' level of knowledge about SPGP was low. The majority of the teachers had yet to learn about
SPGP. In this context, there was no difference in the teachers' answers according to gender, school type, experience (seniority),
and school region. Teachers' lack of theoretical knowledge about the seven principles may be due to the limited number of
practical studies on the seven principles. Another factor may be that teachers working in secondary schools need to be made
aware of the SPGP since it is emphasized in undergraduate education. However, most teachers reasoned about what SPGP could
be and provided partially correct answers. Although the teachers did not know the SPGP by name, they applied it in their lessons.
In parallel with this study's results, science teachers' opinions in previous studies on SPGP were at low and medium levels (Kog et
al., 2014; Oztirk et al., 2013).

Famale teachers emphasized out-of-class activities and communication to increase student-school interaction (Principle 1). In
comparison, male teachers gave more importance to in-class and out-of-class activities. In studies, women have better
communication skills (Bugay & Korkut Owen, 2016; G6lonu & Karci, 2010; Taskin et al., 2010). Teachers working in public schools
paid more attention to in-class and out-of-class activities. In contrast, teachers working in private schools paid particular attention
to active participation in the classroom. In private schools, students' success is critical to increase the school's recognition. In this
respect, it may be aimed to increase communication with students in classroom practices. When the teachers' responses in terms
of experience were analyzed, social activities outside the classroom were used more frequently as experience increased. This
situation can be interpreted as teachers develop themselves more socially as their professional experience increases and their
interaction with their students’ increases. Similarly, the preference for in-class activities to increase student-school interaction
generally increases with increasing experience. Here, teachers' getting more accustomed to the profession with increasing
experience is adequate. However, all teachers mostly used in-class activities to increase student-school interaction. On the other
hand, teachers with 1-5 years of experience were also found to conduct out-of-class activities to increase student-school
interaction. This situation can be interpreted as novice teachers being more oriented towards out-of-class activities as they adapt
to the school. When teacher responses regarding the region were analyzed, teachers working in the East and West of the country
generally gave similar responses.

When we look at the teachers' suggestions to increase student-school interaction, women mostly suggested in-class activities
and giving importance to communication, while men suggested giving importance to communication. This situation may be based
on teachers knowing that communication is essential in student-school interaction. Teachers working in public and private schools
stated that communication should be necessary. In addition, teachers working in public schools stated that in-class activities
should be increased. According to these suggestions for increasing student-school interaction, the fact that there are not many
environments suitable for out-of-class activities in some public schools may have prompted teachers to spend more productive
time with their students in the classroom. While teachers with 1-5 years and 6-10 years of experience emphasized the importance
of communication to increase student-school interaction, teachers with 11-15 years and 16-20 years of experience mainly
emphasized increasing in-class activities. Teachers with less professional experience tend to increase their communication skills.
Teachers working in the East stated that more emphasis should be placed on communication to improve student-school
interaction. In contrast, teachers in the West stated that more emphasis should be placed on classroom activities. Since newly
appointed teachers usually work in the East of the country, this result is parallel between professional experience and the region
of work.

Both male and female teachers mostly used in-class activities to increase student cooperation (Principle 2). Especially male
teachers spent more time on group work. According to school type, professional experience, and region of assignment, all teachers
did more in-class activities to increase student cooperation. Considering that students spend most of their time in the classroom,
the easiest way to increase student interaction and cooperation is to work together in classroom activities. Lalit and Piplani (2019)
and Sormunen et al. (2020) emphasized the importance of collaboration to ensure active learning of individuals. They stated that
active learning increases the participation of individuals in the learning process in an environment of collaboration.

When the teachers' suggestions regarding cooperation among students were examined, male and female teachers had similar
views on increasing communication and conducting in-class activities. Teachers working in public schools suggested cooperative
learning and different activities, while teachers working in private schools suggested group work. Regarding professional
experience, teachers' responses were similar, and they recommended more in-class activities. Regarding the assignment region,
teachers in the East recommended implementing more in-class activities. Considering that the East of the country is less
socioeconomically developed and that newly appointed teachers usually work in villages or small settlements in the East, they can
provide the most communication with students in school. Because in small settlements, children can work in fields and gardens
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to help their families outside of school. In this context, it is natural for teachers to suggest in-class activities to develop cooperation
among their students.

Male and female teachers used different techniques to increase active learning and emphasized active participation (Principle
3). Active learning requires the individual to participate in the process and learn by doing and experiencing (Acikgdz, 2003). In this
context, the most appropriate way is to apply different methods and techniques. It is assumed that teachers also think in this way.
Teachers working in public schools used different methods and techniques and emphasized communication. Teachers working in
private schools give higher importance to learning by doing and experiencing. Learning a subject by doing and experiencing
increases the permanence of what is learned (Karagép & Doymus, 2013; Okumus et al., 2017). In this context, private schools may
give more importance to this type of activity to ensure permanent learning. When the data were analyzed regarding experience,
the teachers paid attention to similar characteristics. Also, all teachers emphasized using different techniques and learning by
doing and experiencing. To ensure active learning, the individual must personally participate in the learning process (Agikgoz,
2003). Therefore, learning by doing and experiencing is also active learning.

Teachers may use different methods and techniques to reach students with various learning styles. In addition, experienced
teachers gave importance to responsibility by providing communication. The more experience one has, the easier it is to know
how to behave in the face of different events. In this context, experienced teachers may have thought that communication with
students would facilitate active learning. They may also have encouraged them to participate by giving them responsibilities.
Teachers working in the western region paid greater attention to learning by doing and experiencing to ensure active learning.
Better facilities for schools in the West may effectively address this situation.

Female teachers gave more hints and feedback to their students to give timely feedback (Principle 4). Male teachers, on the
other hand, stated that they asked more questions to get feedback from their students. Feedback is critical in understanding a
subject correctly, determining whether the student understands the subject, and seeing the student's level. In this context,
teachers must give timely and appropriate feedback during the lesson. Providing prompt feedback in lessons has a clear and
positive relationship with student achievement and satisfaction (Chickering & Gamson, 1999; Phelps, 2019). Giving hints on the
subject that the student does not understand and answering his/her question will motivate him/her more to the lesson. In this
context, female teachers may have prioritized student motivation. To get feedback from students, it is usually necessary to ask
them questions. With the help of questions, it is revealed what the student knows, what he/she has learned, what he/she has not
learned, and what he/she knows wrong. In this framework, male teachers tend to ask questions for feedback. Teachers working
in public schools gave more feedback and hints, while teachers working in private schools gave homework. Since private schools
usually compete with other schools, teachers may assign homework to increase the level of their students. Teachers generally
gave feedback on time for immediate feedback. As the teachers' experience increased, the rate of asking questions for feedback
also increased. This situation may be because experienced teachers know their students better or they think that by asking
students various questions, they will better reveal what they know and do not know. Teachers working in the East carried out
different practices to realize this principle, giving hints, rewards, and asking questions, while teachers in the West mostly gave
feedback.

When the teachers' suggestions for giving feedback were examined, female teachers suggested feedback, asking questions,
and making tests/quizzes. Male teachers, on the other hand, emphasized communication more. From this point of view, the
teachers suggested different practices than what they did. While teachers in public schools suggested using clues/prizes and asking
qguestions more, teachers in private schools suggested using different applications, feedback, and communication more. This
situation may be due to the desire of private schools to keep their communication with their students high and be at the forefront
in the sector. When the teachers' suggestions in terms of experience were analyzed, teachers with 1-5 years and 6-10 years of
experience suggested more feedback. From this, novice teachers recommend more feedback to focus on the process. When
teachers' suggestions were analyzed regionally, teachers in the East suggested more prompting, rewarding, asking questions, and
communication, while teachers in the West suggested tests/quizzes. Teachers in the West are generally more experienced and
know their students better. In this context, they may have suggested taking the opinions of their students about the subject with
quizzes, which is different from the applications made in this context.

Female teachers used reinforcers more frequently to ensure that tasks were completed on time, told the due dates of the
assignments, and paid more attention to grading and ensuring student responsibility (Principle 6). On the other hand, male
teachers paid more attention to completing assignments on time, checking them on time, preparing a schedule, reminding
students about the assignment, and mentioning the criteria. The timely completion of assignments depends on the teacher's
attitude. Teachers who control their homework on time motivate their students to do their homework on time. Because when
students know that their homework will be checked on time, they pay more attention to the homework and do not avoid taking
responsibility. In this context, teachers' practices motivate students to do their homework on time. Public school teachers gave
more reinforcements to their students to complete the tasks on time, while private school teachers practiced more in creating a
work schedule and paying attention to communication. In private schools, student performance is an essential point for the
promotion of the school. For this reason, teachers working in private schools pay more attention to their students' individual
development. It is thought that teachers create individual study calendars for their students. In terms of experience, teachers have
similar practices. However, teachers with 1-5 years of experience paid more attention to communication. The efforts of novice
teachers to get to know their students may be influential in the emergence of this situation. Teachers pay more attention to
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communication with their students to get to know them better. Regionally, teachers' practices were similar, and they focused
more on giving reinforcement. Reinforcements generally increase the frequency of behaviors and positively affect learning. Based
on this idea, teachers reinforce students who perform their tasks on time.

When the teachers' suggestions for ensuring that time on tasks were examined, female teachers suggested using reinforcers,
while male teachers suggested assigning tasks more. While teachers working in public schools suggested communication, teachers
working in private schools suggested tasks. Accordingly, teachers suggested practices other than their own on the subject. When
the teachers' suggestions in terms of experience were analyzed, they generally focused on the task. Assigning tasks increases
student responsibility (Anderson, 2018). Tasks encourage students to work more systematically (Dessem, 1999). In this respect,
tasks are essential for student development. When teachers' suggestions were analyzed regionally, teachers working in the East
suggested more reinforcement, tasks, and communication. The high number of new teachers in the East can explain this.

To respond to the high expectations of the students, female teachers gave more importance to communication and conducted
in-class activities. From this, female teachers try to reach students by establishing proper communication. Male teachers, on the
other hand, spent more time on in-class and out-of-class activities. Male teachers mostly try to develop students' expectations
through activities. Teachers working in public schools emphasized communication and in-class and out-of-class activities. On the
other hand, teachers working in private schools gave more importance to individual development. Since performance is essential
in private schools, teachers encourage their students to set high goals by ensuring their individual development. Looking at the
practices of teachers in terms of experience, teachers with 1-5 years of experience gave more importance to communication,
teachers with 6-10 years of experience gave more importance to individual development, and teachers with 11-15 years and 16-
20 years of experience gave more importance to in-class activities. Novice teachers primarily try to get to know their students and,
therefore, give importance to communication. As the experience of the teachers increased, they tried to improve the high-level
expectations of their students by making different practices. While teachers working in the East gave more importance to
individual development and out-of-class activities, teachers working in the West gave more importance to communication and in-
class activities. New teachers in the East tend to focus more on out-of-class activities to ensure their students' individual
development. On the other hand, experienced teachers in the West can be inferred that they progress by communicating with
their students in the classroom to have high-level attainable expectations.

When the teachers' suggestions for directing teachers to higher-level reachable expectations were analyzed, female and male
teachers offered similar suggestions for individual development. However, while female teachers suggested increasing
communication, male teachers suggested using in-class activities. Teachers' suggestions are parallel to their practices. While
teachers working in public schools suggested communication and in-class and out-of-class activities more, teachers working in
private schools focused more on individual development. There is also a harmony between teachers' practices and their
suggestions. In terms of professional experience, teachers with 1-5 years of experience suggested considering individual
development more, while teachers with 6-10 years of experience suggested using in-class activities more. Teachers with 1-5 years
of experience stated that they gave importance to communication, while teachers with 6-10 years of experience stated that they
gave importance to individual development. According to this, teachers recommend implementing practices that they do little.
From this, teachers have different ideas for improving their students' high-level attainable expectations. Teachers working in the
East emphasized individual development and out-of-class activities to meet students' high expectations. In contrast, teachers
working in the West suggested more in-class activities. This suggestion is also in line with teachers' practices.

Most male and female teachers stated that they used different methods and techniques to involve students with different
learning styles in the learning process (Principle 7). According to the multiple intelligences model, each individual has more than
one type of intelligence, and the dominant types of intelligence are effective in learning (Davis et al., 2011; Gardner, 1999). In this
context, the fact that students have different learning styles is related to the multiple intelligences model. At this point, it is
expected that the practice will use different learning methods and techniques to reach more students. While teachers working in
public schools stated that they made different applications more frequently, teachers working in private schools paid more
attention to in-class applications—teachers with less experience utilized technology more. Especially in the last 20 years, the rapid
technological change has affected education as it has affected all fields. Since young teachers are more familiar with technology-
related applications in their daily lives, using more technology in their lessons is normal. In addition, some studies state that senior
teachers are inadequate in technological applications (Ardig, 2020; Cin, 2023). In this study, the use of different methods increased
with increasing experience. This situation can be explained by the fact that teachers who are better adapted to the process can
make different applications more efficient. Teachers working in the West used different methods and techniques and gave more
importance to visual applications. Since the professional experience of teachers working in the West is generally higher, this
situation can be related to the previous explanation. On the other hand, teachers working in Eastern cities stated that they did
more in-class applications and auditory activities and considered students' learning styles. Since young teachers are in the process
of adaptation, they may spend more time on classroom practices. In addition, it is thought that active learning methods suitable
for constructivism, which they learned in the pre-service period, are effective in young teachers' considering different learning
styles.

When the teachers' suggestions regarding the participation of students with different learning styles in the lesson were
examined, female teachers mostly suggested using different methods/techniques and doing practices to get to know the students.
Female teachers may think that student recognition is one of the priorities in the education process. Male teachers, on the other
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hand, mostly suggested considering individual differences and creating appropriate learning environments. Accordingly, male
teachers may have thought that students can be reached more effectively by providing learning environments suitable for student
differences. Teachers working in public schools suggested more in-class activities, considering individual differences and
recognizing students to involve students with different learning styles in the process. On the other hand, teachers working in
private schools suggested using different methods/techniques and considering students' learning styles. From this, teachers
working in public and private schools recommend practices different from their practices for effectively teaching students with
different learning styles. In terms of experience, the teachers' answers were similar, and they mostly suggested using different
learning methods/techniques. From this, there is a similarity between what teachers do and the practices they recommend.
Teachers working in the East suggested using different methods/techniques, while teachers in the West suggested audiovisual
applications and paying attention to the teaching-learning process. Since teachers in the West are generally more experienced, as
their experience increases, they consider different factors.

CONCLUSION AND RECOMMENDATIONS

When the results obtained in the study are analyzed in general, although science teachers are not sufficiently familiar with the
term "seven principles for good practice," they do the practices related to each principle. When evaluated in terms of gender,
primarily male and female teachers' responses were close to each other, and they made different practices in some principles.
When the results were analyzed in terms of school type, although the results were generally similar, the answers, such as giving
more importance to individual development and creating a work schedule, were more common in private schools. In contrast,
different activities were used in public schools, and feedback and reinforcement were given. When evaluated in terms of seniority,
practices such as using different activities, communication, asking questions, and using different methods generally increased as
experience increased. When evaluated in terms of the region of assignment, although they generally gave similar answers,
teachers in the West emphasized learning by doing, communication, using different methods and techniques, and visualization.
In contrast, teachers in the East emphasized hints, reinforcement, individual development, and taking into account learning styles.

For future studies, it would be helpful to provide in-service training to improve the practices of science teachers for each principal.
Again, it is predicted that integrating different teaching methods and techniques into the process by evaluating them in the context
of the seven principles will improve students' communication with school, teachers, and friends. In this context, considering and
integrating the seven principles into the education and training process in all aspects will positively contribute to science learning
processes.
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